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This document can be found online after the meeting at the following link: 
https://www.who.int/news-room/events/detail/2021/03/22/default-
calendar/sage_meeting_march_2021 

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

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

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

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

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

https://get.adobe.com/reader/
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Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization 
22-25 March 2021

Virtual Meeting
Draft agenda 

Monday, 22 March 2021 

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

Duration 

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

1h 

11:00 Break Break 15 min. 

11:15 Opening and welcome – introduction of 
participants 

Opening: Director-General WHO. 5 min. 

Welcome: A. CRAVIOTO. Chair of SAGE. 10 min. 

Opening of the Plenary Meeting 15 min. 

11:30 Global and Regional Reports – Session 1 

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

Reports from the Regions – including impact of the 
COVID-19 pandemic and COVID-19 vaccination on 
immunization services. 60 min. 

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

Discussion. 30 min. 

FOR INFORMATION 2h 

13:30 Break Break 30 min. 

14:00 Ebola vaccines – Session 2 

Introduction of the session. H. REES. Ebola WG co-
chair. 10 min. 

Evidence on immunogenicity and duration of 
protection or rVSVΔG-ZEBOV-GP and of Ad26/MVA –
C. OCKENHOUSE, Ebola WG member. 15 min.

Evidence on safety of rVSVΔG-ZEBOV-GP and of 

Ad26/MVA in children, pregnant women and breast-
feeding women.  N. BUSTAMANTE / R. DOSHI, CDC. 
15 min. 

Efficacy of rVSVΔG-ZEBOV-GP: emerging evidence 
from compassionate use/expanded access in DRC, R. 
PETO. Oxford University. 15 min. 

Potential target populations: rationale and estimated 
doses required. A.M. HENAO-RESTREPO, WHO. 15 
min. 

FOR RECOMMENDATION 

SAGE requested the Ebola vaccines Working 
Group to address the following questions: 

Question 1: Potential recommendation for 
off- label use of rVSV ZEBOV GP. 
What does current evidence show on the 
immunogenicity and efficacy of rVSV-ZEBOV-GP 
for children 6 months to 17 years of age, 

pregnant women and breastfeeding women? 
And what are the limitations of the available 
evidence? 

Question 2: Potential recommendation on 
the preventive use of Ebola vaccines. 
Is the current evidence on the duration of 
protection of rVSV-ZEBOV-GP sufficient to 
inform policy recommendations on the 
preventive use of this vaccine? And what are 
the limitations of the available evidence? 
Recommendations on the use of Ebola 
Ad26/MVA vaccine. 

2h 
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Working Group recommendations to SAGE. E. 
MOSHNI, SAGE member and co-chair of the Ebola 
WG. 15 min. 

Discussion. 40 min. 

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

16:00 End of the day 

Tuesday, 23 March 2021 

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

day 1. Other important discussion items. 

1h 

11:00 Break Break 15 min. 

11:15 COVID-19 Vaccines – Session 3 (part 1) 

Considerations for COVID-19 vaccine efficacy 
endpoints. S. OMER, SAGE COVID-19 WG member. 
15 min. 

Manufacturer presentation on vaccine safety and 
efficacy. 

Evidence assessment SAGE COVID-19 WG. 

Draft recommendations. 

FOR RECOMMENDATION 2h min. 

13:15 Break Break 30 min. 

13:45 COVID-19 Vaccines – Session 3 (part 2) FOR RECOMMENDATION 1h 

14:45 COVID-19 Post introduction considerations – 
Session 4 

14:45 COVID-19 variants – Session 4a 

Epidemiology of variants. Speaker TBC. 10 min. 

Evidence summary on laboratory neutralization 
titres and efficacy of vaccines. Speaker TBC. 10 
min. 

Discussion: 10 min. 

FOR DISCUSSION 30 min. 

15:15 COVID-19 Vaccination - Early learnings – 

Session 4b 

Framing of the session. F Olayinka, SAGE 
member. 3 min. 

Global status of COVID-19 vaccine introductions 
and readiness of countries , A Lindstrand, WHO. 
5 min. 

Experience from COVID-19 vaccine roll out in 
Bahrain,  J. Jawad, SAGE member and H. 
Amahmeed, Prime Minister’s office, Bahrain. 15 
min.  

FOR DISCUSSION 1h 
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Experience from COVID-19 vaccine roll out in 

India, P. HALDAR, MoH India. 15 min. 

Discussion 20 min 

Wrap-up Jaleela Jawad, SAGE member. 2 min. 

16:15 COVID-19 Vaccine Safety – Session 4c 

Overview of WHO and GACVS role in Covid-19 
vaccine safety monitoring and update on key 
safety reviews to date. R. HELFAND, GACVS 
Chair (TBC). 15 min. 

Discussion. 15 min. 

FOR DISCUSSION 30 min. 

16:45 End of the day 

Wednesday, 24 March 2021 

10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of 
day 2. Other important discussion items. 

1h 

11:00 Break Break 15 min. 

11:15 Polio – Session 5 

Update from the Global Polio Eradication 
Initiative. A.O’LEARY, WHO. 10 min. 

Questions: 5 min. 

sIPV: update on PQ product. C. SEIN, WHO. 10 min. 

Questions: 5 min. 

Update on nOPV2 first use, safety oversight, 
transition plan from initial to wider nOPV2 use 
including results from modelling of delay in response 
to cVDPV2 outbreak. S. ZIPURSKI, G. MACKLIN, 
O.MACH, WHO. 20 min.

Questions: 5 min. 

Report from SAGE Polio Working Group 
including considerations for sIPV use I. JANI, 
SAGE Member. 15 min. 

Discussion: 20 min. 

FOR RECOMMENDATION 

SAGE will be informed on the current status of 

the polio eradication programme in the context 

of COVID 19; and nOPV2 first use experience.  

SAGE will be asked to review and consider for 

endorsement:  

• Recommendation on sIPV use in polio

programme

• Recommendation on transition from initial to

wider nOPV2 use

• Statement on benefit of immediate response

with mOPV2 versus delayed response with

nOPV

1h 30 min. 

12:45 Break Break 30 min. 

13:15 Vaccine acceptance and uptake – Session 6 

Introduction and framing – SAGE member. 5 min. 

Updates on the latest trends and evidence – J. 
LEASK. 15 min. 

WHO key activities for 2021-2022 and proposed 
plan of work – L. MENNING, WHO. 10 min. 

FOR DISCUSSION 

The objectives of the session are: 
• To update SAGE on the latest evidence and

developments for acceptance and uptake in

the behavioural sciences field, including: key

interventions supported by the evidence,

concepts and terminology, WHO’s role and

key activities

1h 
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Discussion. 30 min. • To present a plan of work to develop an

evidence-based approach to measuring and

addressing behavioural and social drivers of

uptake, including corresponding interventions

for action.

• To invite SAGE feedback on the approach to

gathering and using behavioural sciences

data.

Questions posed to SAGE: 
- Does SAGE agree with the proposed plan of
work?
- Are there any considerations or resources or
methods which should be incorporated?

14:15 Measles and Rubella – Session 7 

Update on Measles and Rubella, innovations and 

new tools needed. N. CROWCROFT, WHO. 25 min. 

Synthesis and reflection. K. MULHOLLAND, SAGE 
member. 10 min. 

Discussion. 25 min. 

FOR DISCUSSION 

Questions for SAGE 

• Are any new policies needed for measles

and rubella?

• What new strategic linkages (programmatic

and/or advocacy) are advised?

• Are new tools required for measles

elimination?

1h 

15:15 End of the day 

Thursday, 25 March 2021 

11:00 COVID-19 Vaccines – Session 3 (part 3) 

Manufacturer presentation on vaccine safety and 
efficacy. 

Evidence assessment SAGE COVID-19 WG. 

Draft recommendations. 

FOR RECOMMENDATION 3h 

14:00 Wrap-up of plenary meeting 10 min. 

14:10 End of the plenary meeting 

14:10 Break Break 20 min. 

14:30 Closed SAGE meeting 1h 30 min. 

16:00 End of the meeting 
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SESSION 1: Global and Regional Reports 


Session type 


For ☒ information ☐ discussion ☐ decision


Purpose of session 


To provide SAGE with an update on the: 


• Latest global and regional perspective on immunization activities and impact of Covid-19 on
immunization services


• COVAX Facility and progress on vaccine roll out


Background description 


The SAGE will be updated on the latest information on the global situation of immunization 
activities, the regional focus on the impact of COVID -19 on immunization services and the GAVI 
perspective, including a focus on the Covax facility. 
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Meeting of the Strategic 
Advisory Group of Experts 
on Immunization, October 
2020 – conclusions and 
recommendations
The Strategic Advisory Group of Experts 
(SAGE) on Immunization held a virtual 
meeting on 5–7 October 2020. This report 
summarizes the discussions, conclusions 
and recommendations. 


Report from the WHO Department  
of Immunization, Vaccines and  
Biologicals
The Director of the WHO Department of 
Immunization, Vaccines and Biologicals 
noted that, at the April 2019 SAGE meet-
ing, she had observed that the world was 
volatile, uncertain, complex and ambigu-
ous. Indeed, all countries have been facing 
great uncertainty during the COVID-19 
pandemic. The 40 000 reported cumulative 
global deaths due to COVID-19 at the time 
of the last SAGE meeting 6 months ago 
had risen to more than a million at the 
time of this meeting. Reviewing pre-
pandemic global child health trends, the 
Director noted that the number of 
under-5 child deaths continued its down-
ward trend to 5.2 million deaths in 2019. 
While almost 9 out of 10 children received 
the third dose of the diphtheria, tetanus 
and pertussis vaccine (DTP3), almost 
20 million children remained un- or 
under-vaccinated in 2019, and 12.2 million 
or 62% of these children were in just 
10 countries with middle-income coun-
tries occupying an increasing share of this 
list. Of the 20 million children, 14 million 
did not receive the first dose of DTP, indi-
cating a complete lack of access to vacci-
nation services and were “zero-
dose”children, while 6 million received the 
initial dose but never completed the 3-dose 
schedule during the first year of life.  
Globally, substantial reductions in ““zero-
dose” ” children in India and Pakistan 


Réunion du Groupe 
stratégique consultatif 
d’experts sur la vaccination, 
octobre 2020 – conclusions 
et recommandations
Le Groupe stratégique consultatif d’experts 
sur la vaccination (SAGE) s’est réuni virtuel-
lement du 5 au 7 octobre 2020. Le présent 
rapport résume les discussions, conclusions et 
recommandations auxquelles il est parvenu. 


Rapport du Département Vaccination, 
vaccins et produits biologiques de 
l’OMS
La Directrice du Département Vaccination, 
vaccins et produits biologiques de l’OMS a 
constaté que les observations qu’elle avait 
faites lors de la réunion du SAGE d’avril 2019, 
évoquant la volatilité, l’incertitude, la 
complexité et l’ambiguïté du monde, restent 
d’actualité, tous les pays ayant été confrontés 
à de grandes incertitudes pendant la pandé-
mie de COVID-19. Elle a indiqué que le nombre 
cumulé de décès imputables à la COVID-19 
dans le monde, qui était de 40 000 lors de la 
précédente réunion du SAGE il y a 6 mois, 
avait désormais dépassé le seuil du million. La 
Directrice a examiné les tendances mondiales 
qui se dessinaient dans le domaine de la santé 
de l’enfant avant la pandémie et a noté que la 
mortalité des enfants de moins de 5 ans avait 
continué de baisser, s’établissant à 5,2 millions 
de décès en 2019. Près de 9 enfants sur 
10 avaient reçu la troisième dose de vaccin 
antidiphtérique-antitétanique-anticoquelu-
cheux (DTC3), mais les enfants non vaccinés 
ou sous-vaccinés étaient encore au nombre de 
20 millions en 2019; 12,2 millions d’entre eux, 
soit 62%, étaient concentrés dans 10 pays, 
parmi lesquels les pays à revenu intermédiaire 
occupent une place croissante. Sur ces 20 
millions d’enfants, 14 millions n’avaient pas 
reçu la première dose de DTC et étaient des 
enfants dits «zéro dose», révélateurs d’une 
inaccessibilité complète des services de vacci-
nation, tandis que 6 millions avaient reçu la 
première dose mais n’avaient pas achevé 
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have been offset by increases in “zero-dose” children in 
Brazil, the Democratic Republic of Congo, Mexico, and 
the Philippines, and, as a result, over the course of the 
past decade, there has been no overall global progress 
in reducing their numbers. At the same time, those chil-
dren who were vaccinated benefited from the protection 
of a wider portfolio of vaccines. 


Faced with the COVID-19 pandemic, countries through-
out the world have reported varying degrees of disrup-
tion to immunization services. The need to plan and 
implement catch-up vaccination was highlighted in the 
SAGE-endorsed principles of the 26 March 2020 Guiding 
principles for immunization activities during the COVID-
19 pandemic1 and in August 2020, WHO issued a draft 
catch-up vaccination guidance.2 At the time of this 
meeting, most immunization programmes are planning 
catch-up vaccination activities and there is recognition 
that multiple strategies are needed. As campaigns are 
resumed, opportunities for integrating health service 
delivery to address multiple health needs during a given 
campaign are being sought. Even though immunization 
programmes have been significantly stressed by the 
pandemic, they have nevertheless responded and, during 
efforts to recover, there is the possibility to “build back 
better.”


Report from Gavi, the Vaccine Alliance
The June 2020 Global Vaccine Summit hosted by the 
United Kingdom showed a strong commitment to equi-
table immunization coverage and global health security 
in the face of the COVID-19 pandemic. It raised US$8.8 
billion in new pledged commitments in addition to the 
US$1.7 billion previously secured, bringing Gavi 
resources for 2021–2025 to more than US$10.5 billion.


Gavi 5.0 prioritizes: (1) Continuity of immunization; 
(2) Reaching “zero-dose” children; (3) Pacing breadth of 
protection; (4) Safeguarding domestic financing; and 
(5) COVID-19 vaccine access and delivery. Gavi’s support 
for innovation is articulated in The Vaccine Innovation 
Prioritisation Strategy as well as in Maintaining, Restor-
ing & Strengthening Immunisation: GAVI Innovation 
Catalogue, which describes health system innovations 
that have been successfully tested in selected countries.


1 WHO interim guidance: Guiding principles for immunization activities during the 
COVID-19 pandemic. Geneva: World Health Organization; 2020 (https://apps.who.
int/iris/bitstream/handle/10665/331590/WHO-2019-nCoV-immunization_ser-
vices-2020.1-eng.pdf, accessed November 2020).


2 WHO Working Draft August 2020 - Leave no one behind: Guidance for planning and 
implementing catch-up vaccination. Geneva: World Health Organization; 2020 
(https://www.who.int/immunization/programmes_systems/policies_strategies/
catch-up_vaccination/en/, accessed November 2020).


la série de 3 doses au cours de leur première année de vie. 
À l’échelle mondiale, le recul sensible du nombre d’enfants 
«zéro dose» en Inde et au Pakistan a été compensé par une 
augmentation au Brésil, au Mexique, aux Philippines et en Répu-
blique démocratique du Congo, de sorte qu’au cours de la 
dernière décennie, aucun progrès n’a globalement été enregistré 
dans le monde dans la réduction du nombre d’enfants «zéro 
dose». Néanmoins, les enfants qui ont été vaccinés ont bénéficié 
de la protection offerte par une gamme plus large de vaccins. 


Face à la pandémie de COVID-19, les pays du monde entier ont 
fait état d’une perturbation de leurs services de vaccination à 
des degrés variables. Les Principes directeurs relatifs aux acti-
vités de vaccination durant la pandémie de COVID-19,1 approu-
vés par le SAGE et publiés le 26 mars 2020, mettent l’accent sur 
la nécessité de planifier et de mettre en œuvre une vaccination 
de rattrapage, et en août 2020, un projet de lignes directrices 
sur la vaccination de rattrapage a été publié par l’OMS.2 À la 
date de la réunion, la plupart des programmes de vaccination 
avaient commencé à planifier des activités de vaccination de 
rattrapage et reconnaissaient la nécessité de recourir à plusieurs 
stratégies. Tandis que les campagnes reprennent, des efforts 
sont déployés pour tirer parti des possibilités d’intégration des 
services de santé, ce qui permettrait de répondre à plusieurs 
besoins dans le cadre d’une même campagne. Bien que les 
programmes de vaccination aient été considérablement éprou-
vés par la pandémie, ils ont su réagir et la phase de relèvement 
leur donnera l’occasion de «mieux reconstruire».


Rapport de l’Alliance Gavi
Le Sommet mondial sur les vaccins de juin 2020, organisé par 
le Royaume-Uni, a démontré l’engagement ferme de la commu-
nauté mondiale à garantir l’équité de la couverture vaccinale 
et la sécurité sanitaire mondiale face à la pandémie de COVID-19. 
De nouvelles contributions ont été annoncées pour un montant 
de 8,8 milliards de dollars des États-Unis, qui s’ajoutent aux 
1,7 milliard de dollars des États-Unis préalablement recueillis, 
ce qui porte à plus de 10,5 milliards de dollars des États-Unis 
les ressources dont dispose l’Alliance Gavi pour la période 2021-
2025.


La stratégie Gavi 5.0 accorde la priorité aux objectifs suivants: 
1) assurer la continuité de la vaccination; 2) atteindre les enfants 
«zéro dose»; 3) étendre la protection à un rythme approprié; 
4) préserver les financements nationaux; et 5) veiller à l’acces-
sibilité et à la distribution des vaccins contre la COVID-19. Les 
activités entreprises par l’Alliance pour soutenir l’innovation 
sont présentées dans les documents The Vaccine Innovation 
Prioritisation Strategy et Maintaining, Restoring & Strengthe-
ning Immunisation: Gavi Innovation Catalogue, qui décrivent 
des innovations des systèmes de santé qui ont été éprouvées 
avec succès dans certains pays.


1 Orientations provisoires de l’OMS: Principes directeurs relatifs aux activités de vaccination  
durant la pandémie de COVID-19. Genève: Organisation mondiale de la Santé; 2020 (https://
apps.who.int/iris/bitstream/handle/10665/331669/WHO-2019-nCoV-immunization_ser-
vices-2020.1-fre.pdf, consulté en novembre 2020).


2 Avant-projet OMS d’août 2020 - Ne laisser personne de côté: Directives pour la planification et 
la mise en œuvre de la vaccination de rattrapage. Genève: Organisation mondiale de la Santé; 
2020 (https://www.who.int/immunization/programmes_systems/policies_strategies/catch-up_
vaccination/fr/, consulté en novembre 2020).
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Gavi is co-leading global efforts on equitable access 
to COVID-19 vaccines. The COVAX Facility is an end-
to-end approach to ensure accelerated development and 
global deployment of COVID-19 vaccines that focuses 
on transparency, global access and impact. Governance 
of the COVAX Facility builds on the Gavi Board and its 
committees and has been expanded to include repre-
sentation of countries which have not previously worked 
with Gavi.


Reports from the WHO Regional Offices
The WHO Regional Office for Africa reported 
>1.4 million cases and >35 thousand deaths due to 
COVID-19 as of 30 September 2020, with a peak in cases 
in July 2020. As a result of interruptions related to the 
pandemic, an estimated total of 1 million children 
missed their first doses of measles-containing-vaccine 
(MCV1) in the first 7 months of 2020 compared to the 
same period in 2019. In total, 50 vaccination campaigns 
for various vaccines were postponed in 2020. Further-
more, a marked decline in vaccine-preventable disease 
(VPD) surveillance was observed, due to staff being 
diverted to COVID-19 surveillance activities, travel 
restrictions, and delays in specimen shipments, labora-
tory accreditation processes and data sharing. Coun-
tries are now progressively resuming immunization 
activities, particularly to address the circulating vaccine-
derived poliovirus (cVDPV) outbreaks occurring in 
many parts of sub-Saharan Africa. Regional focus is 
currently directed at continued tracking of COVID-19 
impact on immunization programmes; supporting 
countries to plan the resumption of services and catch-
up activities, including addressing vaccine supply and 
resource mobilization; and identifying best practices 
from the field. Discussions are ongoing to “re-engineer” 
immunization in the post-COVID-19 period in order to 
ensure greater integration with primary health care, 
address communication and community engagement 
challenges, ensure efficiencies, and improve disease 
surveillance and early warning mechanisms for disease 
detection and reporting. The Region cautioned that 
there is a need to balance efforts between routine 
immunization and COVID-19 response activities, noting 
that in Africa, if routine immunization is neglected, 
more lives would likely be lost from VPDs than from 
COVID-19. 


The WHO Regional Office for the Americas reported 
that the COVID-19 pandemic had exacerbated some 
pre-existing problems in immunization programmes. 
Every country had experienced immunization disrup-
tions with variations in the nature and extent. The 
greatest disruption was observed during May – June 
2020 when demand for services dropped significantly, 
mainly due to limited public transport and the reluc-
tance of people to leave their homes. This resulted in 
remarkable declines in the administered doses 
of measles, mumps, and rubella vaccine (by 25%) and 


L’Alliance codirige les efforts mondiaux déployés en faveur d’un 
accès équitable aux vaccins contre la COVID-19. Le mécanisme 
COVAX est une approche de bout en bout qui vise à accélérer 
la mise au point et le déploiement mondial des vaccins contre 
la COVID-19 en mettant l’accent sur la transparence, l’accès 
mondial et l’impact. La gouvernance du mécanisme COVAX 
s’appuie sur le Conseil d’administration de l’Alliance et ses 
comités et a été étendue pour inclure des pays qui n’avaient 
jusqu’à présent pas travaillé avec l’Alliance.


Rapports des bureaux régionaux de l’OMS
Le Bureau régional OMS de l’Afrique a indiqué que la Région 
avait enregistré >1,4 million de cas de COVID-19, dont 
>35 000 décès, au 30 septembre 2020, avec un pic du nombre de 
cas en juillet 2020. En raison des interruptions liées à la pandé-
mie, on estime à 1 million le nombre total d’enfants n’ayant pas 
reçu la première de dose de vaccin à valence rougeole (MCV1) 
au cours des 7 premiers mois de 2020 par rapport à la même 
période de 2019. Au total, 50 campagnes de vaccination, pour 
différents vaccins, ont été reportées en 2020. En outre, on a 
constaté un déclin notable de la surveillance des maladies 
à prévention vaccinale (MPV), qui s’explique par la réaffectation 
du personnel aux activités de surveillance de la COVID-19, les 
restrictions aux déplacements et les retards dans l’expédition 
des échantillons, les procédures d’accréditation des laboratoires 
et l’échange des données. Les pays reprennent désormais 
progressivement leurs activités de vaccination, en particulier 
pour combattre les flambées épidémiques de poliovirus circu-
lant dérivé d’une souche vaccinale (PVDVc) apparues dans de 
nombreuses régions d’Afrique subsaharienne. Les efforts régio-
naux se concentrent actuellement sur les éléments suivants: 
continuer à suivre l’impact de la COVID-19 sur les programmes 
de vaccination; aider les pays à planifier la reprise des services 
et les activités de rattrapage, en abordant notamment les ques-
tions d’approvisionnement en vaccins et de mobilisation des 
ressources; et identifier les meilleures pratiques sur le terrain. 
Des discussions sont en cours pour «reconfigurer» la vaccina-
tion dans la période post-COVID-19, l’objectif étant d’assurer 
une meilleure intégration avec les soins de santé primaires, de 
relever les défis existants en matière de communication et 
de mobilisation communautaire, de garantir l’efficacité des 
programmes et de renforcer les mécanismes de surveillance et 
d’alerte précoce pour améliorer la détection et la notification 
des maladies. La Région a mis l’accent sur la nécessité de trou-
ver le juste équilibre entre les activités de vaccination systéma-
tique et de riposte à la COVID-19, soulignant qu’en Afrique, si 
la vaccination systématique était négligée, les MPV entraîne-
raient probablement plus de décès que la COVID-19. 


Le Bureau régional OMS des Amériques a indiqué que la 
pandémie de COVID-19 a exacerbé certains problèmes existants 
des programmes de vaccination. Dans tous les pays, la vaccina-
tion a subi des perturbations, dont la nature et la portée 
variaient d’un pays à l’autre. Ces perturbations ont culminé 
dans la période de mai-juin 2020, qui a été marquée par une 
baisse considérable de la demande s’expliquant principalement 
par un accès limité aux transports publics et par la réticence 
des habitants à quitter leur domicile. Cela s’est traduit par une 
réduction notable du nombre de doses administrées de vaccin 
contre la rougeole, les oreillons et la rubéole (déclin de 25%) 
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of DTP3 (by as much as 40% in selected countries). 
Supply chains were also significantly disrupted; for 
example, over 40% of countries experienced difficulties 
in obtaining syringes. Surveillance capacities were 
reduced due not only to personnel being diverted to 
COVID-19 response activities, but also due to staff 
becoming infected with COVID-19. Transportation 
disruptions and changes related to import/export 
requirements created delays. The Regional Office 
provided guidance on strategies to enhance vaccination 
such as offering vaccinations not only at facilities but 
also in the community, at home, and in vehicles, as well 
as expanding service hours and using social media to 
engage the population. In the course of planning for 
COVID-19 vaccine introduction, the Region is providing 
technical guidance not only for COVID-19 vaccine but 
also on how to ensure that immunization services for 
all vaccines are safeguarded and strengthened. It is 
closely coordinating with National Immunization Tech-
nical Advisory Groups (NITAGs), national immunization 
programmes, UNICEF and the PAHO Revolving Fund. 


The WHO Eastern Mediterranean Regional Office 
reported that immunization activities were disrupted 
during March – May 2020 due to COVID-19 lockdown-
related movement restrictions, supply-chain disrup-
tions, and fear of COVID-19 among communities and 
health workers. From June 2020 onwards, services grad-
ually resumed. At the time of the SAGE meeting, service 
delivery through fixed sites had mostly been re-estab-
lished, but outreach services remained limited due to 
insufficient personal protective equipment (PPE) and 
logistical challenges, and because mobile strategies were 
still mostly suspended. Although periodic surveillance 
reporting was maintained, the investigation and notifi-
cation of VPD cases faced challenges during the 
pandemic. Laboratory testing for VPDs continued but 
was delayed due to COVID-19 diagnostic activities. In 
most countries, a large proportion of health workers 
working on immunization, including managers, were 
diverted to COVID-19 response activities. At present, 
although most staff have returned to their immuniza-
tion functions, surveillance staff are still heavily engaged 
with COVID-19 activities. Providing catch-up vaccina-
tions remained the key challenge. Fewer children had 
been vaccinated between January and September 2020 
compared to the same period in 2019. During the past 
9 months, VPD outbreaks had been reported from 
Yemen (cVDPV, diphtheria and measles) and Sudan 
(cVDPV and diphtheria). Several planned supplemen-
tary immunization activities (SIAs) were either post-
poned or delayed due to the pandemic in Lebanon, 
Tunisia, Yemen, and elsewhere. Countries worked to 
mitigate the impact of the pandemic by adopting 
different strategies. Pakistan reached 340 000 “zero-
dose” children and almost the same number of defaulter 
children during June and July through enhanced 


et de DTC3 (baisse pouvant atteindre 40% dans certains pays). 
Les chaînes d’approvisionnement ont également été fortement 
perturbées: plus de 40% des pays ont par exemple eu des diffi-
cultés à s’approvisionner en seringues. Les capacités de surveil-
lance étaient réduites, non seulement en raison de la réaffecta-
tion du personnel aux activités de riposte à la COVID-19, mais 
aussi parce que certains membres du personnel ont contracté 
la COVID-19. La perturbation des transports et les modifica-
tions apportées aux conditions d’importation/exportation ont 
conduit à des retards. Le Bureau régional a émis des conseils 
sur les stratégies pouvant être adoptées pour renforcer la vacci-
nation, par exemple en proposant des services de vaccination 
non seulement dans les établissements de santé, mais aussi au 
niveau communautaire, à domicile ou au volant, en prolongeant 
les heures de service et en communiquant avec la population 
via les médias sociaux. Dans le cadre des préparatifs à l’intro-
duction des vaccins anti-COVID-19, la Région fournit des orien-
tations techniques portant non seulement sur les vaccins anti-
COVID-19, mais aussi sur les moyens de préserver et de 
renforcer les services de vaccination pour tous les vaccins. Elle 
travaille en coordination étroite avec les groupes consultatifs 
techniques nationaux sur la vaccination (NITAG), les programmes 
de vaccination nationaux, l’UNICEF et le Fonds renouvelable de 
l’Organisation panaméricaine de la Santé. 


Le Bureau régional OMS de la Méditerranée orientale a indi-
qué que dans la période de mars à mai 2020, les activités de 
vaccination ont été perturbées par les restrictions aux déplace-
ments liées aux mesures de confinement contre la COVID-19, 
l’altération de la chaîne d’approvisionnement et la peur suscitée 
par la COVID-19 dans les communautés et parmi les agents de 
santé. À partir de juin 2020, les services ont progressivement 
repris. Au moment de la réunion du SAGE, la prestation de 
services sur des sites fixes avait essentiellement été rétablie, 
mais les services de proximité demeuraient limités en raison 
d’un manque d’équipements de protection individuelle (EPI), 
de difficultés logistiques et de la suspension persistante de la 
plupart des stratégies de vaccination mobile. Bien que les 
données de surveillance aient continué d’être périodiquement 
communiquées, les activités d’investigation et de notification 
des cas de MPV se sont heurtées à des obstacles pendant la 
pandémie. Le dépistage en laboratoire des MPV s’est poursuivi, 
mais a été retardé par les activités de diagnostic de la COVID-
19. Dans la plupart des pays, une large proportion du personnel 
de vaccination, y compris les administrateurs de programme, a 
été réaffectée aux activités de riposte à la COVID-19. À présent, 
bien que la plupart des agents habituellement chargés de la 
vaccination aient repris leur fonction, le personnel de surveil-
lance reste fortement sollicité par les activités relatives à la 
COVID-19. La vaccination de rattrapage est le principal défi à 
relever. Le nombre d’enfants vaccinés entre janvier et septembre 
2020 est inférieur à celui de la même période de 2019. Au cours 
des 9 derniers mois, des flambées de MPV ont été signalées au 
Yémen (PVDVc, diphtérie et rougeole) et au Soudan (PVDVc et 
diphtérie). La pandémie a mené au report ou au retard de 
plusieurs activités de vaccination supplémentaire (AVS) qui 
étaient prévues au Liban, en Tunisie, au Yémen et ailleurs. Les 
pays ont adopté différentes stratégies pour atténuer l’impact de 
la pandémie. Le Pakistan a renforcé les activités de proximité, 
ce qui lui a permis de vacciner 340 000 enfants «zéro dose» et 
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outreach activities. Over 8000 vaccination teams 
provided services in 119 districts through this initiative 
and over 9 million doses were administered at more 
than 3 million child visits; this activity was subsequently 
expanded to all 154 districts. The Regional Office regu-
larly monitors the impact of the pandemic on country 
programmes through a structured questionnaire and 
monthly virtual meetings with the WHO EPI teams in 
9 priority countries. Sustaining gains in coverage and 
catching up the missed children, ensuring an adequate 
supply of PPE for frontline immunization workers, 
resuming postponed SIAs and alleviating fear of the 
pandemic among the community remained key chal-
lenges for the Region.


The WHO European Regional Office noted that the 
Region was the epicentre of the COVID-19 pandemic by 
mid-March 2020 and, by the end of April, deaths 
accounted for 63% of global COVID-19 mortality. The 
impact of the pandemic on immunization services was 
rapidly visible, with 6 countries reporting nation-wide 
interruptions of routine immunization services in early 
April 2020. The Regional Office developed specific oper-
ational guidance to facilitate strategic interventions in 
countries to resume immunization services, including 
catch-up vaccination. By early June 2020, all countries 
where immunization services had been interrupted had 
resumed services. Countries were innovative, employing 
drive-through vaccination and making use of webinars 
to train health workers on the use of infection preven-
tion and control (IPC) in order to ensure safe immuni-
zation sessions and adapt to new realities on the ground. 
The European Immunization Week 2020 provided an 
opportunity to advocate for “maintaining” routine 
immunization during the COVID-19 pandemic. The 
Region observed a decline in suspected measles and 
rubella cases in most countries, which is likely due to 
the implementation of pandemic lock-down measures. 
However, surveillance activities may have been nega-
tively impacted by COVID-19 response activities, lead-
ing to a decrease or delay in the reporting of suspected 
measles cases. While countries worked to mitigate the 
impact of COVID-19 on immunization, the Region 
expressed concern regarding the decrease in immuniza-
tion coverage and the risk of VPD emergence.


The WHO South-East Asia Regional Office reported 
that by the end of 2019 and in early 2020, the Region 
had made extensive progress in achieving the goals of 
the Global Vaccine Action Plan and the Regional Vaccine 
Action Plan. DTP3 coverage in the Region had increased 
from 83% in 2010 to 91% in 2019 with 9 of the 11 coun-
tries in the Region having achieved more than 90% 
coverage and the total number of partially or un-vacci-
nated children having declined to 3.3 million in 2019 
from 8.2 million in 2009. Following the COVID-19 
pandemic, actions were taken to assess and minimize 
its impact on immunization and surveillance in the 


presqu’autant d’enfants perdus de vue en juin et juillet. Dans 
le cadre de cette initiative, plus de 8000 équipes de vaccination 
ont été déployées dans 119 districts et plus de 9 millions de 
doses ont été administrées à des enfants à l’occasion de plus 
de 3 millions de visites; ces activités ont ensuite été étendues 
à l’ensemble des 154 districts du pays. Le Bureau régional 
surveille régulièrement l’impact de la pandémie sur les 
programmes nationaux au moyen d’un questionnaire structuré 
et de réunions virtuelles mensuelles avec les équipes de l’OMS 
chargées du Programme élargi de Vaccination dans 9 pays prio-
ritaires. Les principaux défis pour la Région sont les suivants: 
pérenniser les acquis en matière de couverture et assurer une 
vaccination de rattrapage des enfants omis, veiller à un appro-
visionnement suffisant en EPI pour les agents de vaccination 
de première ligne, reprendre les AVS qui ont été reportées et 
apaiser les craintes de la communauté vis-à-vis de la pandémie.


Le Bureau régional OMS de l’Europe a noté qu’à la mi-mars 
2020, la Région était devenue l’épicentre de la pandémie de 
COVID-19 et qu’à la fin avril, elle enregistrait 63% de tous les 
décès dus à la COVID-19 dans le monde. Les effets de la pandé-
mie sur les services de vaccination ont rapidement été mani-
festes: début avril, 6 pays faisaient état d’une interruption des 
services de vaccination systématique à l’échelle nationale. 
Le Bureau régional a élaboré des orientations opérationnelles 
spécifiques sur les interventions stratégiques à mettre en œuvre 
dans les pays pour permettre la reprise des services de vacci-
nation, notamment la vaccination de rattrapage. Début juin 
2020, les services de vaccination étaient de nouveau assurés 
dans tous les pays où ils avaient été interrompus. Les pays ont 
fait preuve d’innovation, en proposant notamment des services 
de vaccination au volant et en organisant des webinaires pour 
former les agents de santé aux mesures de lutte anti-infectieuse 
afin qu’ils soient en mesure de garantir la sécurité des séances 
de vaccination et de s’adapter aux nouvelles réalités sur le 
terrain. La Semaine européenne de la vaccination de 2020 a été 
l’occasion de plaider en faveur du maintien de la vaccination 
systématique pendant la pandémie de COVID-19. La Région a 
enregistré un déclin du nombre de cas suspects de rougeole et 
de rubéole dans la majorité des pays, ce qui est probablement 
dû à l’application des mesures de confinement liées à la pandé-
mie. Cependant, les activités de riposte à la COVID-19 pour-
raient avoir eu des effets négatifs sur la surveillance, entraînant 
une baisse ou un retard des notifications de cas suspects de 
rougeole. Tandis que les pays s’efforcent d’atténuer l’impact 
de la COVID-19 sur la vaccination, la Région a exprimé son 
inquiétude face au déclin de la couverture vaccinale et au risque 
d’émergence de MPV.


Le Bureau régional OMS de l’Asie du Sud-Est a indiqué qu’à 
la fin 2019 et au début 2020, la Région avait accompli des 
progrès considérables vers la réalisation des objectifs du Plan 
d’action mondial pour les vaccins et du Plan d’action régional 
pour les vaccins. La couverture régionale par le DTC3 avait 
progressé, passant de 83% en 2010 à 91% en 2019, 9 des 11 pays 
de la Région étaient parvenus à une couverture supérieure à 
90% et le nombre total d’enfants non vaccinés ou partiellement 
vaccinés avait chuté, passant de 8,2 millions en 2009 à 
3,3 millions en 2019. Lorsque la pandémie de COVID-19 s’est 
déclarée, des mesures ont été prises pour évaluer et réduire son 
impact sur la vaccination et la surveillance dans la Région. 
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Region. Prominent among these were the development 
of a regional dashboard (quantitative and qualitative) 
and the involvement of NITAGs to assess impact and 
provide guidance on overcoming challenges and miti-
gating risks. Country-specific national guidance docu-
ments on maintenance/resumption of immunization 
and surveillance services were developed in all 11 coun-
tries. While routine immunization sessions in 8 of the 
11 countries stopped or were severely affected for vary-
ing durations, immunization activities have since 
resumed and are currently functioning in all countries. 
At the time of the SAGE meeting, all countries were 
holding fixed-site sessions while the status of outreach 
sessions varied across countries. Immunization cover-
age dipped to low levels during March and April but 
subsequently improved. VPD surveillance, including 
acute flaccid paralysis surveillance and measles rubella 
(MR) surveillance, was partially affected in 9 countries. 
Sub-national analysis of immunization coverage and 
VPD surveillance performance were initiated, with the 
objective of prioritizing sub-national areas for focused 
actions. Nepal completed an MR SIA that had been 
halted mid-way in March, while India conducted a sub-
national polio SIA in September. Lessons learnt during 
the implementation of these SIAs are expected to be 
applied during future SIAs. Looking ahead, key priority 
actions in the Region include: (a) ensuring continuity 
of immunization services under safe conditions; 
(b) tailoring strategies, including policy adjustments, for 
catch-up vaccination of children who missed vaccina-
tion during recent months; (c) monitoring programme 
performance to take corrective actions; (d) active posi-
tive messaging to reinforce the importance of immuni-
zation; (e) using innovative strategies for VPD surveil-
lance; (f) enhanced engagement of NITAGs to advise on 
immunization and VPD surveillance performance 
improvement; and (g) mitigation planning to keep all 
control and elimination targets on track. 


The WHO Regional Office for the Western Pacific 
reported that national and provincial immunization 
staff as well as WHO staff at country offices and the 
Regional Office were re-assigned to COVID-19 response 
activities. Performance of regular immunization 
programme work was affected by this shift as well as 
by travel restrictions and reductions in vaccine stocks 
at all levels. In several countries, although not all, this 
led to temporary disruptions to routine immunization 
services and/or to suspension of some or all outreach 
activities, postponement of mass vaccination campaigns, 
and a decline in VPD surveillance performance. Vaccina-
tion coverage in 2020 compared to the same time period 
in 2019 decreased in 6 countries. There was delayed 
outbreak response, for example, to cVDPVs in Malaysia 
and the Philippines. While in 2020, reported measles cases 
in the Philippines declined sharply, the immunization 
service disruptions caused by the COVID-19 pandemic 


Parmi ces mesures figurent en premier plan la mise au point 
d’un tableau de bord régional (quantitatif et qualitatif) et la 
participation des NITAG aux activités d’évaluation de l’impact 
et de préparation d’orientations pour surmonter les obstacles 
et réduire les risques. Des documents d’orientation nationaux 
sur le maintien et la reprise des services de vaccination et de 
surveillance, adaptés au contexte de chaque pays, ont été élaborés 
dans l’ensemble des 11 pays. S’il est vrai que 8 des 11 pays ont 
été confrontés à un arrêt ou à une forte perturbation de la 
vaccination systématique pendant des périodes variables, les 
activités de vaccination ont désormais repris et se déroulent 
convenablement dans tous les pays. Au moment de la réunion 
du SAGE, tous les pays assuraient une vaccination sur sites fixes, 
tandis que la situation des activités de proximité variait d’un 
pays à l’autre. La couverture vaccinale a chuté à son niveau le 
plus bas en avril et mai, mais a ensuite progressé. La surveil-
lance des MPV, notamment de la paralysie flasque aiguë, de la 
rougeole et de la rubéole, a été partiellement affectée dans 
9 pays. Une analyse infranationale de la couverture vaccinale et 
des performances de la surveillance des MPV a été entreprise, 
l’objectif étant de définir les zones infranationales prioritaires 
devant faire l’objet de mesures ciblées. Le Népal a mené à terme 
une AVS contre la rougeole et la rubéole qui avait été interrompue 
à mi-parcours en mars et l’Inde a effectué une AVS infranatio-
nale contre la poliomyélite en septembre. Les enseignements 
tirés lors de la mise en œuvre de ces AVS devraient être appli-
qués aux future AVS. Dans la période à venir, les activités régio-
nales seront axées sur les priorités suivantes: a) garantir la 
continuité des services de vaccination dans de bonnes condi-
tions de sécurité; b) adapter les stratégies et ajuster les poli-
tiques pour permettre la vaccination de rattrapage des enfants 
ayant échappé à la vaccination ces derniers mois; c) suivre la 
performance des programmes en vue de prendre des mesures 
correctives; d) assurer une communication active de messages 
positifs pour souligner l’importance de la vaccination; e) utili-
ser des stratégies novatrices de surveillance des MPV; f) encou-
rager la participation accrue des NITAG pour orienter l’amé-
lioration des performances en matière de vaccination et de 
surveillance des MPV; et g) élaborer un plan d’atténuation des 
risques pour maintenir le cap au regard des cibles fixées pour 
la lutte et l’élimination des maladies. 


Le Bureau régional OMS du Pacifique occidental a indiqué 
que le personnel chargé de la vaccination aux niveaux national 
et provincial, ainsi que le personnel de l’OMS dans les bureaux 
de pays et le Bureau régional, ont été réaffectés aux activités 
de riposte contre la COVID-19. Les activités habituelles des 
programmes de vaccination ont été perturbées par cette réaf-
fectation du personnel, mais aussi par les restrictions aux 
voyages et la réduction des stocks de vaccins à tous les niveaux. 
Dans plusieurs pays, mais pas dans tous, cela a conduit à une 
interruption temporaire de la vaccination systématique et/ou à 
la suspension complète ou partielle des services de proximité, 
au report des campagnes de vaccination de masse et à un déclin 
des performances de la surveillance des MPV. Dans 6 pays, la 
couverture vaccinale enregistrée en 2020 était inférieure à celle 
de la même période de 2019. Certaines interventions de riposte 
ont été retardées, notamment contre les flambées de PVDVc 
apparues en Malaisie et aux Philippines. Aux Philippines, le 
nombre de cas de rougeole signalés en 2020 a fortement diminué, 
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are likely creating conditions for new measles outbreaks 
in 2021–2022. To counteract and prevent resurgence, 
combined MR and bivalent oral poliovirus vaccine 
(bOPV) SIAs are planned in the Philippines for late 2020 
and early 2021 to catch-up on vaccinations missed 
during the first half of 2020. IPC measures for COVID-
19 have been implemented to enhance safety of mass 
campaigns. Looking forward, the priorities of the 
Regional Office are to maintain programme perfor-
mance (including continuing key components such as 
the polio-free certification process, the M&R elimina-
tion verification process, and the operationalization of 
the Immunization Agenda 2030 through the regional 
strategic framework); mitigate the impact of the 
pandemic on country immunization programmes (by 
supporting catch-up vaccination activities in countries); 
support the COVID-19 response (including surveillance, 
social mobilization and laboratory support); and 
prepare for COVID 19 vaccine introduction and deploy-
ment.


Immunization in the context of the COVID-19 
pandemic, including regional and country focus
SAGE was updated by WHO Regional Offices and head-
quarters on the impact of the COVID-19 pandemic on 
immunization programmes. All 6 Regions reported 
measurable disruptions of immunization activities in 
countries of all income levels and with notable setbacks 
for mass vaccination campaigns, outreach services and 
surveillance activities. Global and regional surveys 
revealed that the underlying reasons for disruptions in 
immunization included lock-downs, re-assignment of 
health workers and managers from immunization to 
COVID-19 response activities, PPE shortages, fear 
among communities of acquiring COVID-19 while seek-
ing immunization, and restrictions on transport and 
travel which imposed constraints on vaccine supply as 
well as on community demand. Disruptions in surveil-
lance were driven by the re-assignment of laboratory 
workers and surveillance officers to COVID-19 response 
activities and exacerbated by delays in the transport of 
laboratory supplies and specimens.


In March 2020, sharp declines in DTP3 coverage were 
experienced by many countries, with progressive small 
improvements starting in May 2020. Resumption of 
immunization services has been variable across coun-
tries, with some returning to baseline pre-COVID-19 
vaccination coverage levels due to aggressive catch-up 
activities, while others were recovering more slowly. 
Immunization programmes have modified service 
delivery for routine immunization and campaigns to 
accommodate IPC measures that include implementing 
physical distancing measurements, hand hygiene and 


mais les perturbations occasionnées par la pandémie de COVID-
19 sur les services de vaccination ont probablement créé des 
conditions propices à la survenue de nouvelles flambées de 
rougeole en 2021-2022. Afin d’éviter et de contrer cette résur-
gence de la maladie, les Philippines ont prévu de mener des 
AVS associant le vaccin antirougeoleux-antirubéoleux et le 
vaccin antipoliomyélitique oral bivalent (VPOb) à la fin 2020 et 
au début 2021 pour rattraper les vaccinations manquées pendant 
la première moitié de 2020. Des mesures de lutte anti-infectieuse 
contre la COVID-19 ont été mises en œuvre afin d’améliorer la 
sécurité des campagnes de masse. Dans la période à venir, les 
priorités du Bureau régional seront les suivantes: maintenir la 
performance des programmes (notamment en poursuivant 
certains processus clés, comme la certification du statut de 
région exempte de poliomyélite, la vérification de l’élimination 
de la rougeole et de la rubéole et la mise en œuvre du 
Programme pour la vaccination à l’horizon 2030 par le biais 
du cadre stratégique régional); atténuer les effets de la pandé-
mie sur les programmes de vaccination nationaux (en soute-
nant les activités de vaccination de rattrapage dans les pays); 
appuyer la riposte contre la COVID-19 (y compris la surveil-
lance, la mobilisation sociale et les capacités des laboratoires); 
et se préparer à l’introduction et au déploiement des vaccins 
contre la COVID-19.


Vaccination dans le contexte de la pandémie de  
COVID-19, y compris aux niveaux régional et national
Les Bureaux régionaux et le Siège de l’OMS ont fourni au SAGE 
des informations actualisées sur l’impact de la pandémie de 
COVID-19 sur les programmes de vaccination. Les 6 Régions 
ont toutes fait part de perturbations tangibles de la vaccination 
dans les pays, indépendamment de leur niveau de revenu, avec 
des reculs particulièrement marqués pour les campagnes de 
vaccination de masse, les services de proximité et les activités 
de surveillance. Les enquêtes mondiales et régionales ont 
montré que ces perturbations étaient essentiellement impu-
tables aux facteurs suivants: mesures de confinement; réaffec-
tation aux activités de riposte contre la COVID-19 des agents 
de santé et des administrateurs habituellement chargés de la 
vaccination; pénurie d’EPI; crainte des communautés de 
contracter la COVID-19 lors de la vaccination; et restrictions 
aux transports et aux déplacements, qui ont eu des effets 
contraignants sur l’approvisionnement en vaccins et la demande 
des communautés. Les perturbations de la surveillance, dues à 
la réaffectation du personnel de laboratoire et des agents char-
gés de la surveillance aux activités de riposte contre la COVID-
19, ont été exacerbées par des retards dans le transport des 
fournitures de laboratoire et des échantillons.


En mars 2020, de nombreux pays ont enregistré une forte 
diminution de la couverture par le DTC3, qui s’est ensuite très 
progressivement améliorée à partir de mai 2020. La reprise 
des services de vaccination a été inégale entre les pays, certains 
ayant réussi à retrouver un niveau de couverture vaccinale 
comparable à celui d’avant la COVID-19 grâce à des activités 
dynamiques de rattrapage, tandis que d’autres affichaient des 
progrès plus lents. Les programmes ont modifié leurs moda-
lités de prestation des services de vaccination systématique et 
de conduite des campagnes pour veiller au respect des 
exigences de lutte contre les infections, notamment les mesures 
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appropriate use of PPE. The additional COVID-19 IPC 
measures have required careful planning and additional 
resources; these expenses will continue to be necessary 
for the foreseeable future. A range of global and region-
ally specific guidance materials were developed to 
support countries in designing their approaches to the 
safe resumption of immunization services during 
COVID-19, including decision-making frameworks for 
mass vaccination campaigns and catch-up strategies. 


Countries were innovative in their efforts to resume 
immunization services safely, using social media and 
modified service hours, and offering immunization 
services in strategic places such as pharmacies, social 
or cultural centers, or at designated drive-through areas. 
SAGE praised these examples of innovation and encour-
aged countries and immunization partners to document 
and share their rich lessons learned from these 
pandemic experiences of disruption and recovery.


SAGE endorsed the document Immunization as an 
essential health service: Guiding principles for immuni-
zation activities during the COVID-19 pandemic and 
other times of severe disruption,3 which was developed 
to replace the March 2020 interim guiding principles. 
The updated document again emphasizes the impor-
tance of country actions to preserve immunization as 
an essential health service, to establish and implement 
catch-up vaccination policies and strategies, to weigh 
short- and medium-term public health benefits and 
risks to decide whether to implement or postpone mass 
vaccination campaigns, and to prioritize addressing 
outbreak-prone VPDs and vulnerable populations to 
maximize impact when resources are limited. The guid-
ing principles are newly broadened to be relevant to 
any major disruption event; to recognize the dynamic 
nature of such shocks to the immunization system and 
thus the need for flexibility and constant use of local 
data to re-assess, adjust, and guide actions; and to use 
the disruption event as an opportunity to integrate with 
and strengthen primary health care and attain equity 
goals. Further elements of the new guiding principles 
accentuate the critical importance of protecting, train-
ing and empowering health workers to ensure their 
safety and that of the communities they serve; discour-
aging re-assignment of health workers and managers 
away from immunization services; instilling public 
confidence by addressing safety concerns and building 
trust through community engagement and effective 
communication plans; and focusing resumption of 


de distanciation physique, l’hygiène des mains et l’utilisation 
appropriée des EPI. Les mesures de lutte anti-infectieuse 
complémentaires imposées par la COVID-19 ont nécessité une 
planification minutieuse et des ressources supplémentaires; 
ces dépenses demeureront nécessaires pendant un certain 
temps. Divers documents d’orientation spécifiques ont été 
élaborés aux niveaux mondial et régional pour aider les pays 
à formuler des stratégies permettant une reprise sans danger 
de la vaccination pendant la pandémie de COVID-19; parmi 
ces documents figurent des cadres d’aide à la prise de déci-
sions pour les campagnes de vaccination de masse et la vacci-
nation de rattrapage. 


Les pays ont déployé des efforts novateurs pour faciliter la 
reprise sans danger des services de vaccination: utilisation des 
médias sociaux, modification des heures de service, et presta-
tion des services de vaccination dans des endroits stratégiques, 
notamment des pharmacies, des centres sociaux ou culturels ou 
des sites désignés de vaccination au volant. Le SAGE a salué ces 
exemples d’innovation et a encouragé les pays et les partenaires 
de la vaccination à consigner et partager les riches enseigne-
ments tirés de ces expériences.


Le SAGE a approuvé le document sur la vaccination pendant 
la pandémie de COVID-19 intitulé Immunization as an essen-
tial health service: Guiding principles for immunization acti-
vities during the COVID-19 pandemic and other times of severe 
disruption,3 destiné à remplacer les principes directeurs provi-
soires publiés en mars 2020. Ce document actualisé réaffirme 
l’importance d’une intervention des pays pour préserver la 
vaccination en tant que service de santé essentiel, élaborer et 
mettre en œuvre des politiques et stratégies sur la vaccination 
de rattrapage, décider s’il faut mener ou reporter les campagnes 
de vaccination de masse en évaluant les avantages et les 
risques de chaque option à court et moyen termes pour la 
santé publique, et accorder la priorité aux MPV à tendance 
épidémique et aux populations vulnérables afin d’optimiser 
l’impact en situation de ressources limitées. La portée de ces 
principes directeurs a été élargie pour: inclure tout évènement 
susceptible d’occasionner des perturbations majeures; recon-
naître le caractère dynamique de tels chocs sur le système de 
vaccination et donc la nécessité de faire preuve de flexibilité 
et d’utiliser en permanence les données locales pour réévaluer, 
ajuster et guider les interventions; et considérer ces pertur-
bations comme une occasion d’intégrer la vaccination aux 
soins de santé primaires, de renforcer ces derniers et  
d’atteindre les objectifs d’équité. Les nouveaux principes 
directeurs mettent également l’accent sur les impératifs 
suivants: protéger, former et habiliter les agents de santé pour 
qu’ils soient à même de garantir leur propre sécurité et celle 
des communautés qu’ils desservent; décourager la réaffecta-
tion des agents de santé et des administrateurs chargés des 
services de vaccination; susciter la confiance du public en 


3 Immunization as an essential health service: guiding principles for immunization 
activities during the COVID-19 pandemic and other times of severe disruption. 
Geneva: World Health Organization; 2020 (https://www.who.int/publications/i/
item/immunization-as-an-essential-health-service-guiding-principles-for-immuni-
zation-activities-during-the-covid-19-pandemic-and-other-times-of-severe-disrup-
tion, accessed November 2020).


3 Immunization as an essential health service: guiding principles for immunization activities during 
the COVID-19 pandemic and other times of severe disruption. Genève: Organisation mondiale de 
la Santé; 2020 (https://www.who.int/publications/i/item/immunization-as-an-essential-health-ser-
vice-guiding-principles-for-immunization-activities-during-the-covid-19-pandemic-and-other-
times-of-severe-disruption, consulté en novembre2020).
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services around the Immunization Agenda 2030 prin-
ciples of being people-centred, country-owned, partner-
ship-based and data-guided.


SAGE observed that many countries relied upon pre-
existing VPD surveillance infrastructure for COVID-19 
surveillance, but the pandemic has required strengthen-
ing of surveillance infrastructures, including the 
engagement of the private sector. As a major disruptive 
event, the COVID-19 pandemic may thus create oppor-
tunities which need to be leveraged and used to build 
capacity for immunization and health systems.


SAGE noted that communities reported fear of acquir-
ing COVID-19 while seeking immunization as a major 
concern; this suggests that in order to accomplish catch-
up vaccination, there is a need to address such fears 
and rebuild community trust. This will require public 
health entities to view and meaningfully interact with 
communities as partners whose voices are heard.


SAGE furthermore urged and reinforced the following 
points: 


 All countries should urgently prioritize the imple-
mentation of catch-up vaccination strategies, includ-
ing mass vaccination campaigns for outbreak-prone 
VPDs where appropriate, and assure proper plan-
ning and adequate financial resources for effective 
IPC measures to protect health workers and the 
community. This is particularly critical in anticipa-
tion of possible near-term events that may again 
disrupt or otherwise impact usual immunization 
services, including the potential introduction of 
COVID-19 vaccines. 


 As immunization programmes continue to recover, 
they will most likely be reaching those children 
who had access to services before the pandemic. 
Communities with unimmunized, or “zero-dose” 
children, are likely to be missed despite being more 
vulnerable and susceptible to outbreaks. Attention 
to these populations particularly needs emphasis 
during the recovery period as well as beyond. 


With much admiration and appreciation, SAGE 
applauded national immunization programme staff, 
frontline health workers, and NITAGs in their extra- 
ordinary efforts during the COVID-19 pandemic to 
sustain and restore immunization services on behalf of 
the children and communities they serve. 


répondant aux préoccupations relatives à la sécurité, en 
encourageant la participation des communautés et en élabo-
rant des plans efficaces de communication; et axer la reprise 
des services sur les principes du Programme pour la vaccina-
tion à l’horizon 2030, qui appellent à une vaccination centrée 
sur la personne, pilotée par les pays, fondée sur les partena-
riats et reposant sur des données probantes.


Le SAGE a constaté que de nombreux pays s’appuient sur les 
infrastructures existantes de surveillance des MPV pour 
surveiller la COVID-19, mais la pandémie a nécessité un 
renforcement des infrastructures de surveillance, en faisant 
notamment intervenir le secteur privé. Ainsi, la pandémie de 
COVID-19, avec les perturbations importantes qu’elle a provo-
quées, pourrait créer des opportunités qu’il convient de saisir 
pour renforcer les capacités des services de vaccination et des 
systèmes de santé.


Le SAGE a noté que la crainte de contracter la COVID-19 à 
l’occasion de la vaccination était l’une des principales préoccu-
pations exprimées par les communautés. Pour que la vaccina-
tion de rattrapage puisse être menée à bien, il sera donc essen-
tiel de répondre à ces craintes et de rétablir la confiance des 
communautés. Cela implique que les entités de santé publique 
perçoivent les communautés comme des partenaires à part 
entière, engagent avec elles un dialogue réel et leur donnent les 
moyens de faire entendre leur voix.


Le SAGE a en outre insisté sur les points suivants: 


 Tous les pays doivent de toute urgence accorder la prio-
rité à la mise en œuvre de stratégies de vaccination de 
rattrapage, notamment par des campagnes de vaccination 
de masse contre les MPV à tendance épidémique si néces-
saire, et procéder à une planification adéquate et à la 
mobilisation de ressources financières suffisantes pour 
que des mesures efficaces de lutte anti-infectieuse soient 
mises en œuvre afin de protéger les agents de santé et 
les communautés. Cela revêt une importance primordiale 
dans la mesure où les pays doivent se préparer à des 
événements à court terme qui pourraient une nouvelle 
fois perturber ou altérer les services de vaccination ordi-
naires, comme l’introduction éventuelle des vaccins 
contre la COVID-19. 


 À mesure que les activités de vaccination reprennent, 
les enfants qui en bénéficieront seront vraisemblable-
ment ceux qui avaient déjà un accès aux services avant 
la pandémie. Il est probable que les communautés comp-
tant des enfants non vaccinés, ou enfants «zéro dose», 
échapperont à cette vaccination, bien qu’elles soient plus 
vulnérables et sujettes aux flambées épidémiques. Il est 
donc impératif d’accorder une attention particulière à 
ces populations pendant la période de relèvement et 
au-delà. 


Le SAGE a exprimé son admiration et sa gratitude à l’égard du 
personnel des programmes nationaux de vaccination, des agents 
de santé de première ligne et des NITAG et a salué les efforts 
extraordinaires qu’ils ont déployés pendant la pandémie de 
COVID-19 pour maintenir et rétablir la vaccination au service 
des enfants et des communautés qu’ils desservent. 
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Evidence on COVID-19 co-morbidity and benefit 
of vaccination in relation to influenza and  
pneumococcus
There are currently limited data on COVID-19 
co-morbidity with influenza or pneumococcal disease, 
or on the benefits of influenza or pneumococcal vacci-
nation in the COVID-19 context. 


In the context of the COVID-19 pandemic, SAGE recon-
sidered the prioritization of risk groups for influenza 
vaccination as outlined in the 2012 vaccines against 
influenza WHO position paper.4 SAGE recommended 
that during the COVID-19 pandemic, the highest prior-
ity groups for influenza vaccination are health workers 
and older adults. In no particular order, additional 
groups for influenza vaccination are pregnant women, 
individuals with underlying health conditions, and chil-
dren who are 6–59 months of age. 


SAGE noted that evidence was insufficient to support a 
recommendation to introduce an adult pneumococcal 
vaccination programme in response to the COVID-19 
pandemic. In countries with existing adult pneumococ-
cal vaccination programmes, improving vaccine cover-
age and thereby reducing pneumococcal disease may be 
expected to alleviate the related burden on health 
systems.


Rotavirus vaccines
Since SAGE last reviewed rotavirus vaccines in April 
2012, additional safety and effectiveness data have 
accrued for Rotarix™ 5 and RotaTeq™ and, in 2018, WHO 
prequalified 2 more rotavirus vaccines, Rotavac™ and 
Rotasiil™. Globally, 112 or 58% of countries have intro-
duced rotavirus vaccines into their national immuniza-
tion programmes. The global impact of rotavirus 
vaccine is evident from the 40% reduction in rotavirus 
prevalence following the introduction of vaccine during 
2008–2016, which was documented by the Global Rota-
virus Surveillance Network as well as from studies 
showing reductions in rotavirus hospitalizations, acute 
gastroenteritis hospitalizations, and gastroenteritis 
mortality in a variety of countries. Rotavirus vaccina-
tion has consistently been found to be cost-effective and 
even cost-saving in most low- and middle-income coun-
tries (LMICs) when compared to no vaccination.


A systematic review, meta-analysis and GRADE of safety, 
effectiveness, and efficacy of the 4 vaccines was 
performed by Cochrane Response and was presented to 
SAGE. Examining the outcome of severe rotavirus 
gastroenteritis (RVGE) showed that vaccine efficacy was 


Données sur la comorbidité de la COVID-19 avec  
la grippe et la pneumococcie et sur les avantages  
de la vaccination contre ces maladies
On ne dispose actuellement que de données limitées sur la 
comorbidité de la COVID-19 avec la grippe ou la pneumococcie 
et sur les avantages de la vaccination antigrippale ou antipneu-
mococcique dans un contexte de COVID-19. 


Face à la pandémie de COVID-19, le SAGE a réévalué le classe-
ment des groupes à risque prioritaires pour la vaccination anti-
grippale qui avait été décrit dans la note de synthèse sur les 
vaccins antigrippaux publiée par l’OMS en 2012.4 Le SAGE a 
recommandé que durant la pandémie de COVID-19, les agents 
de santé et les personnes âgées soient considérés comme les 
groupes de première priorité pour la vaccination contre la 
grippe. Les autres groupes prioritaires pour la vaccination anti-
grippale, sans ordre particulier, sont les femmes enceintes, les 
sujets présentant des affections sous-jacentes et les enfants âgés 
de 6 à 59 mois. 


Le SAGE a noté qu’on ne dispose pas de données suffisantes 
pour recommander la mise en place d’un programme de vacci-
nation antipneumococcique chez l’adulte en réponse à la 
pandémie de COVID-19. Dans les pays déjà dotés de programmes 
de vaccination antipneumococcique chez l’adulte, tout effort 
visant à améliorer la couverture vaccinale, et donc à réduire les 
cas de pneumococcie, permettrait vraisemblablement d’alléger 
la charge correspondante sur les systèmes de santé.


Vaccins antirotavirus
Depuis le dernier examen qu’a fait le SAGE des vaccins antiro-
tavirus, en avril 2012, des données d’innocuité et d’efficacité 
supplémentaires ont été recueillies concernant le Rotarix™ 5 et 
le RotaTeq™ et, en 2018, l’OMS a préqualifié 2 nouveaux vaccins 
antirotavirus, le Rotavac™ et le Rotasiil™. À l’échelle mondiale, 
112 pays, soit 58%, ont introduit les vaccins antirotavirus dans 
leur programme national de vaccination. La vaccination anti-
rotavirus a eu un impact manifeste à l’échelle mondiale, avec 
une réduction de 40% de la prévalence des infections à rotavi-
rus après l’introduction du vaccin dans la période 2008-2016, 
comme cela a été constaté par le Réseau mondial de surveil-
lance des rotavirus, ainsi que par des études révélant une baisse 
des hospitalisations dues aux rotavirus ou à la gastroentérite 
aiguë et une régression de la mortalité liée à la gastroentérite 
dans divers pays. La vaccination antirotavirus s’est systémati-
quement avérée efficace en termes de coûts, voire génératrice 
d’économies, dans la plupart des pays à revenu faible ou inter-
médiaire, par comparaison à l’absence de vaccination.


Cochrane Response a réalisé une revue systématique, une méta-
analyse et une évaluation GRADE de l’innocuité et de l’efficacité 
des 4 vaccins, dont les résultats ont été présentés au SAGE. 
L’examen de l’issue des gastroentérites sévères à rotavirus a 
montré que l’efficacité du vaccin était plus élevée dans les pays 


4 Vaccines against influenza: WHO position paper – November 2012. Weekly Epide-
miological Record. 2012;87:461–476 (https://www.who.int/wer/2012/wer8747.pdf, 
accessed November 2020).


5 For the rotavirus and pneumococcal vaccines discussed in this meeting report, the 
following disclaimer applies: WHO does not approve or endorse the use of specific 
branded products over others; this publication may not be used for any commercial 
or promotional purposes.


4 Note de synthèse de l’OMS concernant les vaccins antigrippaux – Novembre 2012. Relevé épi-
démiologique hebdomadaire. 2012;87:461–476 (https://www.who.int/wer/2012/wer8747.pdf, 
consulté en novembre 2020).


5 Pour les vaccins antirotavirus et antipneumococcique évoqués dans le présent rapport de  
réunion, les clauses de non-responsabilité suivantes sont applicables: l’OMS n’approuve ni ne 
cautionne l’utilisation de certains produits de marque par rapport à d’autres; la présente publi-
cation ne peut être utilisée à des fins commerciales ou promotionnelles.
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higher for low-mortality strata countries than for high-
mortality strata countries; this finding had GRADE of 
moderate to high with regards to the certainty 
of evidence. In high-mortality countries in Africa and 
Asia, the 4 vaccines had comparable vaccine efficacy 
against severe RVGE at one year of follow-up. For the 
safety analysis, data on intussusception from all 
the randomized control trials were examined as odds 
ratios for each vaccine. For each vaccine, no increase 
was noted in intussusception risk after the 1st dose, the 
2nd dose or, for those vaccines with 3-dose schedules, 
after the 3rd dose.


Prior reviews by the Global Advisory Committee on 
Vaccine Safety (GACVS) of Rotarix™ and RotaTeq™ in 
2011, 2013, and 2017 emphasized that the benefit of 
these vaccines is greater than the small risk of intus-
susception. During the December 2019 GACVS Meeting, 
the safety of RotaTeq™ in sub-Saharan Africa and of 
RotaVac™ in India were reviewed. Noting that data did 
not indicate a significantly higher risk of intussuscep-
tion during the post-vaccination risk periods than in 
the reference period for either RotaTeq™ or RotaVac™, 
GACVS recommended monitoring risk for intussuscep-
tion when new rotavirus vaccines are introduced into 
new populations.


Based on the Cochrane review, the GACVS reports, and 
other available information, SAGE concluded that 
Rotavac™ and Rotasiil™ are safe and effective. SAGE 
recommends all 4 oral rotavirus vaccines (Rotarix™, 
RotaTeq™, Rotavac™, and Rotasiil™) for use. 


For these 4 prequalified rotavirus vaccines, SAGE 
re-affirmed recommendations made in the 2013 WHO 
position paper on rotavirus vaccines:6


 Rotavirus vaccines should be included in all 
national immunization programmes and consid-
ered a priority, particularly in countries with high 
RVGE-associated fatality rates, such as in south and 
south-eastern Asia and sub-Saharan Africa.


 The use of rotavirus vaccines should be part of a 
comprehensive strategy to control diarrhoeal 
diseases.


 WHO continues to recommend that the first dose 
of rotavirus vaccine be administered as soon as 
possible after 6 weeks of age.


In addition, if a child was not vaccinated on time, SAGE 
noted that the considerable rotavirus disease burden 
during the second year of life supports catch-up vacci-
nation, particularly in high-mortality and crisis contexts. 
Because of the typical age distribution of RVGE, rota-
virus vaccination of children >24 months of age is not 
recommended.


appartenant à la strate de faible mortalité que dans ceux de la 
strate de forte mortalité; le degré de certitude de ce résultat 
était considéré comme modéré à élevé selon l’évaluation 
GRADE. Dans les pays de forte mortalité d’Afrique et d’Asie, les 
4 vaccins présentaient une efficacité comparable contre la 
gastroentérite sévère à rotavirus après un suivi d’un an. Aux 
fins de l’analyse d’innocuité, les données sur les invaginations 
intestinales provenant de tous les essais contrôlés randomisés 
ont été examinées sous forme d’odds ratio pour chacun des 
vaccins. Pour chaque vaccin, aucune augmentation du risque 
d’invagination n’a été observée après la 1re dose, la 2e dose ou, 
pour les vaccins administrés selon un schéma à 3 doses, la 
3e dose.


Les revues précédentes sur le Rotarix™ et le RotaTeq™, effectuées 
en 2011, 2013 et 2017 par le Comité consultatif mondial pour la 
sécurité des vaccins (GACVS), démontraient clairement que les 
avantages procurés par ces vaccins l’emportaient sur le faible 
risque d’invagination. Lors de sa réunion de décembre 2019, le 
GACVS a examiné des données sur l’innocuité du RotaTeq™ en 
Afrique subsaharienne et du RotaVac™ en Inde. Constatant que 
les données ne révélaient pas d’augmentation significative du 
risque d’invagination dans la période post-vaccinale par rapport 
à la période de référence, que ce soit pour le RotaTeq™ ou le 
RotaVac™, le GACVS a préconisé une surveillance du risque 
d’invagination lors de toute introduction de nouveaux vaccins 
antirotavirus au sein d’une nouvelle population.


Sur la base de la revue Cochrane, des rapports du GACVS et 
des autres informations disponibles, le SAGE a conclu que le 
Rotavac™ et le Rotasiil™ sont sûrs et efficaces. Le SAGE a 
émis une recommandation favorable à l’utilisation de ces 
4 vaccins antirotavirus oraux (Rotarix™, RotaTeq™, Rotavac™ 
et Rotasiil™). 


Pour ces 4 vaccins antirotavirus préqualifiés, le SAGE a réitéré 
les recommandations formulées dans la note de synthèse de 
l’OMS de 2013 sur les vaccins antirotavirus:6


 Les vaccins antirotavirus devraient être intégrés dans tous 
les programmes nationaux de vaccination et considérés 
comme prioritaires, en particulier dans les pays où le taux 
de létalité de la gastroentérite à rotavirus est élevé, comme 
en Asie du Sud et du Sud-Est et en Afrique subsaharienne.


 L’utilisation des vaccins antirotavirus devrait s’inscrire 
dans une stratégie globale de lutte contre les maladies 
diarrhéiques.


 L’OMS continue de recommander l’administration de la 
première dose de vaccin antirotavirus dès que possible 
après l’âge de 6 semaines.


Le SAGE a en outre observé que si un enfant n’a pas été vacciné 
à temps, la charge de morbidité considérable des infections à 
rotavirus dans la deuxième année de vie justifie la mise en 
œuvre d’une vaccination de rattrapage, en particulier dans les 
zones de forte mortalité ou confrontées à des crises. Compte 
tenu de la répartition habituelle de la gastroentérite à rotavirus 
selon l’âge, la vaccination antirotavirus des enfants âgés de 
>24 mois n’est pas recommandée.


6 Rotavirus vaccines: WHO position paper – January 2013. Weekly Epidemiological 
Record. 2013;88: 49–64 (https://www.who.int/wer/2013/wer8805.pdf,  accessed 
1 November 2020).


6 Vaccins antirotavirus: Note de synthèse de l’OMS – janvier 2013. Relevé épidémiologique heb-
domadaire. 2013;88: 49– 64 (https://www.who.int/wer/2013/wer8805.pdf, consulté le 1er no-
vembre 2020).
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To generate data for future policy and programme deci-
sions, SAGE advised that the effectiveness and safety of 
rotavirus vaccines, particularly Rotavac™ and Rotasiil™ 
should be monitored post-introduction. High quality 
surveillance should be conducted in selected countries 
and defined populations, but lack of such surveillance 
should not be an impediment to rotavirus vaccine intro-
duction. Given the continuing burden of rotavirus 
disease, current research priorities include investigation 
of alternative schedules, including neonatal schedules 
and booster doses, as well as continued development of 
alternative formulations of rotavirus vaccines.


Poliomyelitis
SAGE was pleased that on 25 August 2020, the African 
Regional Certification Commission certified the WHO 
African Region as wild polio virus (WPV)-free after 
4 years without detection of any WPV cases. However, 
SAGE expressed serious concerns about the global erad-
ication effort and specifically noted the increased circu-
lation of WPV type 1 (WPV1) in Afghanistan and Paki-
stan with expansion into previously polio-free areas in 
these countries as well as the inability of the programme 
to effectively control cVDPV outbreaks in Africa. 
Between 1 January and 30 September 2020, there were 
119 WPV1 cases and 425 cVDPV cases reported globally, 
compared to 85 WPV1 and 86 cVDPV cases in the same 
period in 2019. SAGE noted that new cVDPV type 2 
(cVDPV2) outbreaks have emerged and older ones are 
continuing in Central Africa, the Horn of Africa, West 
Africa, and most recently, in Egypt as well as in Afghan-
istan and Pakistan. A cVDPV1 outbreak was reported in 
Yemen. Malaysia and Philippines have not detected any 
new cVDPV2 cases in the past 6 months. 


All polio campaigns were suspended in March 2020 due 
to the COVID-19 pandemic. SAGE expressed concerns 
regarding the impact that a pause in vaccination 
campaigns and surveillance may have had on poliovirus 
eradication efforts. Since July 2020, polio campaigns 
have gradually resumed, using COVID-19 IPC measures.


SAGE noted that the supply of inactivated poliovirus 
vaccine (IPV) has significantly improved, making it 
possible to plan the introduction of a second IPV dose 
(IPV2) into the routine immunization schedules of the 
94 countries that are currently using one IPV dose and 
bOPV. In 2019, Gavi agreed to provide support for IPV2, 
starting in 2021.


SAGE reviewed data from clinical studies on the immu-
nogenicity of routine immunization schedules with 
2 IPV doses in conjunction with bOPV. SAGE noted that 
2 doses of IPV provide higher immunogenicity against 
type 2 poliovirus than one dose; that the older the age 
at first dose and the longer the interval between doses, 


Le SAGE a recommandé de continuer à surveiller l’efficacité et 
l’innocuité des vaccins antirotavirus après leur introduction, en 
particulier pour le Rotavac™ et le Rotasiil™, afin de générer 
des données susceptibles d’orienter les futures décisions poli-
tiques et programmatiques. Une surveillance de grande qualité 
devrait être mise en œuvre dans certains pays et groupes de 
population, mais l’absence d’une telle surveillance ne doit pas 
être considérée comme un obstacle à l’introduction de la vacci-
nation antirotavirus. Compte tenu de la charge persistante de 
la maladie à rotavirus, les activités de recherche actuelles sont 
axées en priorité sur l’étude de nouveaux schémas d’adminis-
tration, y compris pour la vaccination des nouveau-nés et les 
doses de rappel, ainsi que sur la mise au point de nouvelles 
formulations pour les vaccins antirotavirus.


Poliomyélite
Le SAGE a noté avec satisfaction que le 25 août 2020, la Commis-
sion régionale africaine de certification a certifié que la Région 
africaine de l’OMS était exempte de poliovirus sauvage (PVS), 
aucun cas de PVS n’ayant été détecté dans la Région depuis 
4 ans. Cependant, le SAGE a exprimé de vives préoccupations 
concernant les efforts d’éradication à l’échelle mondiale, s’in-
quiétant plus particulièrement de la circulation accrue des PVS 
de type 1 (PVS1) en Afghanistan et au Pakistan, avec une propa-
gation du virus dans des zones jusqu’alors exemptes dans ces 
pays, ainsi que de l’incapacité du programme à endiguer de 
manière efficace les flambées de PVDVc survenues en Afrique. 
Entre le 1er janvier et le 30 septembre 2020, 119 cas de PVS1 et 
425 cas de PVDVc ont été notifiés à l’échelle mondiale, contre 
85 cas de PVS1 et 86 cas de PVDVc sur la même période de 
2019. Le SAGE a fait état de l’émergence de nouvelles flambées 
de PVDVc de type 2 (PVDVc2) et de la persistance de flambées 
plus anciennes en Afrique centrale, dans la Corne de l’Afrique, 
en Afrique de l’Ouest et, plus récemment, en Égypte, en Afgha-
nistan et au Pakistan. Une flambée de PVDVc1 a été signalée 
au Yémen. En Malaisie et aux Philippines, aucun nouveau cas 
de PVDVc2 n’a été détecté au cours des 6 derniers mois. 


Toutes les campagnes de lutte contre la poliomyélite ont été 
suspendues en mars 2020 en raison de la pandémie de COVID-19. 
Le SAGE s’est déclaré préoccupé par les répercussions que 
l’interruption des campagnes de vaccination et de la surveil-
lance pourrait avoir eues sur les efforts d’éradication de la 
poliomyélite. Depuis juillet 2020, les campagnes antipoliomyé-
litiques ont progressivement repris, dans le respect des mesures 
de lutte anti-infectieuse imposées par la COVID-19.


Le SAGE a constaté que l’approvisionnement en vaccin anti-
poliomyélitique inactivé (VPI) s’est sensiblement amélioré et 
qu’il est donc désormais possible de prévoir l’introduction d’une 
deuxième dose de VPI (VPI2) dans les calendriers de vaccination 
systématique de 94 pays qui utilisent actuellement une seule dose 
de VPI ou le VPOb. En 2019, l’Alliance Gavi a accepté d’apporter 
son soutien au déploiement du VPI2 à partir de 2021.


Le SAGE a examiné les données d’études cliniques portant sur 
l’immunogénicité obtenue avec des schémas de vaccination 
systématique utilisant 2 doses de VPI, en association avec le 
VPOb. Le SAGE a indiqué que 2 doses de VPI induisent une 
immunogénicité plus importante contre le poliovirus de type 2 
qu’une dose unique; que plus le sujet est âgé lors de la première 
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the higher the immunogenicity; and that 2 fractional 
doses provide similar immunogenicity as 2 full doses 
of IPV but only when age at first dose is at ≥14 weeks 
of age and the time interval between the 2 doses is 
≥16 weeks. 


SAGE recommended that a second IPV dose be intro-
duced by all countries that currently administer one 
IPV dose and bOPV in their routine immunization 
schedule. The preferred schedule is to administer the 
first IPV dose at 14 weeks of age (with DTP3/Penta3), 
and to administer the second IPV dose at least 4 months 
later (possibly coinciding with other vaccines adminis-
tered at 9 months of age). This schedule provides the 
highest immunogenicity and may be carried out using 
full dose IPV or fractional intradermal IPV (fIPV) with-
out loss of immunogenicity. SAGE added that countries 
may consider alternative schedules based on local 
epidemiology, programmatic implications and feasibility 
of delivery. As an alternative to the preferred schedule, 
countries may choose an early IPV schedule starting 
with the first dose at 6 weeks of age (with DTP1/Penta1) 
and the second dose at 14 weeks (with DTP3/Penta3). 
This alternative schedule offers the advantage of provid-
ing early-in-life protection; however, there is a lower 
total immunogenicity achieved. If this schedule is 
chosen, full dose IPV should be used rather than fIPV 
due to lower immunogenicity of fIPV at early ages. 
Regardless of the 2 dose IPV schedule used, introduc-
tion of the second IPV dose would not reduce the 
number of bOPV doses used in the routine immuniza-
tion schedule. 


SAGE was updated on nOPV2 vaccine development and 
noted that the interim recommendation for Emergency 
Utilization Listing (EUL) was under consideration by 
the WHO ad hoc Product Evaluation Committee (PEC) 
in accordance with the draft WHO Roadmap for assess-
ment of nOPV2 manufactured by PT Biofarma under the 
EUL procedure.7, 8 SAGE recommended that the nOPV2 
data and the PEC assessment should be made publicly 
available at the time an interim EUL recommendation 
is issued; nOPV2 is the first vaccine to undergo the EUL 
process.


SAGE re-affirmed its April 2020 recommendation on the 
nOPV2 initial use criteria under EUL. SAGE endorsed 
in principle nOPV2 becoming the vaccine of choice for 
response to cVDPV2 outbreaks after the interim recom-
mendation for EUL is issued and after review of the 


dose et plus l’intervalle entre les doses est long, plus l’immu-
nogénicité est élevée; et que l’immunogénicité induite par 
2 doses fractionnées est comparable à celle de 2 doses complètes 
de VPI, mais uniquement lorsque l’âge à la première dose est 
≥14 semaines et lorsque l’intervalle entre les 2 doses 
est ≥16 semaines. 


Le SAGE a recommandé qu’une deuxième dose de VPI soit 
introduite par tous les pays qui administrent actuellement une 
dose unique de VPI et le VPOb dans leur calendrier de vacci-
nation systématique. Le schéma d’administration à privilégier 
est le suivant: première dose de VPI à l’âge de 14 semaines (avec 
le DTC3/Penta3) et deuxième dose de VPI au moins 4 mois plus 
tard (éventuellement en même temps que les autres vaccins 
administrés à l’âge de 9 mois). Ce schéma offre le degré d’im-
munogénicité le plus élevé et peut être appliqué en utilisant des 
doses complètes de VPI ou des doses fractionnées intrader-
miques de VPI (VPIf) sans perte d’immunogénicité. Le SAGE a 
ajouté que les pays peuvent envisager d’autres schémas d’admi-
nistration en fonction de l’épidémiologie locale, des incidences 
programmatiques et de la faisabilité de l’administration. Au lieu 
du schéma préférentiel décrit ci-dessus, les pays peuvent opter 
pour un schéma d’administration précoce du VPI, avec la 
première dose à l’âge de 6 semaines (en même temps que le 
DTC1/Penta1) et la deuxième dose à 14 semaines (avec le DTC3/
Penta3). Cette alternative présente l’avantage d’une protection 
plus précoce, mais l’immunogénicité totale obtenue est plus 
faible. Si ce schéma est adopté, il convient d’utiliser des doses 
complètes de VPI plutôt que des doses fractionnées car l’immu-
nogénicité du VPIf est plus faible à un âge précoce. Quel que 
soit le schéma d’administration choisi pour les 2 doses de VPI, 
l’introduction de la deuxième dose de VPI ne doit pas se 
traduire par une réduction du nombre de doses de VPOb admi-
nistrées dans le calendrier de vaccination systématique. 


Le SAGE a pris connaissance des dernières informations rela-
tives à la mise au point du vaccin nVPO2 et a indiqué que la 
recommandation provisoire pour l’utilisation du vaccin au titre 
du protocole EUL (Emergency Use Listing) était en cours d’exa-
men par le comité spécial de l’OMS chargé de l’évaluation de 
ce produit, conformément au projet de feuille de route de l’OMS 
Roadmap for assessment of nOPV2 manufactured by PT Biofarma 
under the EUL procedure.7, 8 Le SAGE a préconisé que les données 
sur le nVPO2 et l’évaluation du comité spécial soient rendues 
publiques lorsque la recommandation provisoire d’utilisation 
au titre du protocole EUL sera émise; le nVPO2 est le premier 
vaccin à être soumis à la procédure EUL.


Le SAGE a réitéré sa recommandation d’avril 2020 concernant 
les critères applicables à l’utilisation initiale du nVPO2 au titre 
du protocole EUL. Le SAGE a donné son accord de principe 
pour que le nVPO2 devienne le vaccin à privilégier en riposte 
aux flambées de PVDVc2 une fois que la recommandation 


7 Draft WHO Roadmap for assessment of nOPV2 manufactured by PT Biofarma 
under the EUL procedure. Geneva: World Health Organization; nd. (https://www.
who.int/docs/default-source/medicines/roadmap-assessment-nopv2.
pdf?sfvrsn=368daf0a_2%20%20%20%20, accessed November 2020). 


8 On 13 November 2020, the nOPV2 (Bio Farma, Indonesia) was granted interim EUL 
(https://polioeradication.org/news-post/novel-oral-polio-vaccine-type-2-nopv2-
granted-interim-emergency-use-listing-recommendation/, accessed November 
2020).


7 Draft WHO Roadmap for assessment of nOPV2 manufactured by PT Biofarma under the EUL 
procedure. Genève: Organisation mondiale de la Santé;; nd. (https://www.who.int/docs/default-
source/medicines/roadmap-assessment-nopv2.pdf?sfvrsn=368daf0a_2%20%20%20%20, 
consulté en novembre 2020). 


8 Le 13 novembre 2020 le nVPO2 (Bio Farma, Indonésie) a reçu la recommandation provisoire 
pour l’utilisation du vaccin au titre du protocole EUL ( https://polioeradication.org/news-post/
novel-oral-polio-vaccine-type-2-nopv2-granted-interim-emergency-use-listing-recommenda-
tion/, consulté en novembre 2020).
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initial use period is completed and all requirements for 
use are met. Further, SAGE endorsed the prioritization 
framework for type 2 vaccines for cVDPV2 outbreak 
response and agreed with the phases of the framework 
[Phase A: Pre-EUL recommendation, preparing for 
nOPV2 use; Phase B: Initial nOPV2 use under interim 
EUL recommendation; Phase C: Wider use of nOPV2 
under interim EUL recommendation; Phase D: nOPV2 
licensed and pre-qualified]. In this context, SAGE recom-
mended that an independent nOPV2 safety monitoring 
group be established and that criteria for assessment of 
nOPV2 safety be developed and then reviewed by 
SAGE. Furthermore, SAGE requested that it be given 
the opportunity to review the decision criteria used to 
transition between phases of nOPV2 use, especially the 
transition from initial to wider use under EUL. SAGE 
will review the findings from the initial use period to 
issue further recommendations on its wider use once 
the data have been gathered. SAGE also recommended 
that GACVS advise on the safety monitoring of nOPV2.


SAGE recommended that IPV should not be used for 
outbreak response because evidence demonstrates that 
IPV campaigns are unlikely to reach children not 
reached with OPV campaigns, have limited impact on 
stopping transmission and have a high programmatic 
cost. The priority of outbreak response is to stop trans-
mission; therefore, activities should focus on rapidly 
achieving high coverage with OPV.


COVID-19 vaccination 
SAGE was presented with an update on the COVID-19 
vaccine landscape. By 6 October 2020, 10 vaccine candi-
dates representing 4 different technology platforms 
were in Phase 3 trials; no vaccine had yet completed 
Phase 3 trials. GACVS reported that it had developed a 
list of potential adverse events of special interest (AESI) 
for COVID-19 vaccines and was setting up standardized 
templates for risk-benefit assessment as well as address-
ing pharmacovigilance preparedness and risk commu-
nication. To date, the COVID-19 Vaccine Global Access 
(COVAX) Facility9 is supported by 168 economies. The 
goal of the COVAX Facility10 is to deliver 2 billion doses 
to participating countries by the end of 2021, and to 
guarantee fair and equitable access to COVID-19 
vaccines for all. Achieving this goal in the context of 


provisoire d’utilisation au titre du protocole EUL aura été 
émise, que les données recueillies à l’issue de la période initiale 
d’utilisation auront été examinées et que toutes les conditions 
d’utilisation auront été satisfaites. Le SAGE a en outre approuvé 
le cadre établissant l’ordre de priorité entre les vaccins de 
type 2 pour la riposte aux flambées de PVDVc2 et a adhéré aux 
phases prévues dans ce cadre [Phase A: phase préalable à la 
recommandation EUL, préparation à l’utilisation du nVPO2; 
Phase B: utilisation initiale du nVPO2 au titre de la recomman-
dation provisoire EUL; Phase C: utilisation à plus grande échelle 
du nVPO2 au titre de la recommandation provisoire EUL; Phase 
D: homologation et préqualification du nVPO2]. Dans ce 
contexte, le SAGE a recommandé qu’un groupe indépendant de 
surveillance de l’innocuité du nVPO2 soit créé et que les critères 
d’évaluation de l’innocuité du nVPO2 soient définis, puis soumis 
à l’examen du SAGE. Le SAGE a en outre demandé d’avoir la 
possibilité d’examiner les critères employés pour décider de la 
transition entre les différentes phases d’utilisation du nVPO2, 
et plus particulièrement la transition entre la phase d’utilisa-
tion initiale et celle d’utilisation à plus grande échelle du vaccin 
au titre de la recommandation EUL. Le SAGE examinera les 
résultats de la période d’utilisation initiale pour formuler de 
nouvelles recommandations sur l’utilisation à plus grande 
échelle du vaccin une fois que les données auront été recueillies. 
Le SAGE a également recommandé que le GACVS fournissent 
des conseils sur la surveillance de l’innocuité du nVPO2.


Le SAGE a déconseillé l’usage du VPI à des fins de riposte aux 
flambées car les données disponibles montrent que les 
campagnes menées avec le VPI ont peu de chance d’atteindre 
les enfants ayant échappé aux campagnes par le VPO, qu’elles 
ont un impact limité en termes d’interruption de la transmis-
sion et qu’elles sont coûteuses sur le plan programmatique. La 
priorité des efforts de riposte est de mettre un terme à la trans-
mission; les activités doivent donc être principalement axées 
sur l’obtention rapide d’une couverture élevée par le VPO.


Vaccination contre la COVID-19 
Le SAGE a pris connaissance des dernières informations rela-
tives à la mise au point des vaccins contre la COVID-19. Au 
6 octobre 2020, 10 vaccins candidats, reposant sur 4 techniques 
différentes, faisaient l’objet d’essais de phase 3; aucun vaccin 
n’avait achevé les essais de phase 3. Le GACVS a annoncé qu’il 
avait dressé une liste de manifestations indésirables présen-
tant un intérêt particulier pour les vaccins anti-COVID-19 et 
qu’il était en train de préparer des modèles standardisés 
d’évaluation du rapport risque/bénéfice et d’aborder les ques-
tions de préparation à la pharmacovigilance et de communi-
cation sur les risques. Le mécanisme pour un accès mondial 
aux vaccins contre la COVID-19 (COVAX)9 est désormais 
soutenu par 168 pays. L’objectif du mécanisme COVAX10 est de 
permettre la livraison de 2 milliards de doses aux pays parti-
cipants d’ici la fin 2021 et de garantir à tous un accès juste et 


9 COVAX Facility Explainer. Participation arrangements for self-financing economies. 
Geneva: Gavi; nd. (https://www.gavi.org/sites/default/files/covid/covax/COVAX_Fa-
cility_Explainer.pdf, accessed 1 November 2020). 


10 COVAX: Working for global equitable access to COVID-19 vaccines [website] 
(https://www.who.int/initiatives/act-accelerator/covax, accessed 1 November 
2020).


9 COVAX Facility Explainer. Participation arrangements for self-financing economies. Genève: 
Gavi; nd. (https://www.gavi.org/sites/default/files/covid/covax/COVAX_Facility_Explainer.pdf, 
consulté en novembre 2020). 


10 COVAX: collaborer pour un accès mondial et équitable aux vaccins contre le virus de la  
COVID-19 [site Web] (https://www.who.int/fr/initiatives/act-accelerator/covax, consulté en  
novembre 2020).
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initial scarce supply necessitates prioritization 
of specific population groups for vaccination.


SAGE was presented with increasingly robust evidence 
that age-based risk for COVID-19 mortality is higher 
than co-morbidities-based risk after the latter is 
adjusted for age. A steep exponential rise in deaths was 
observed from the age of 60 years old onwards and 
was highest for those >80 years old. Increased mortality 
hazard ratios were associated with various co-morbid-
ities including cardiac and pulmonary disease, chronic 
kidney disease, obesity, diabetes, neurological disorders, 
and cancer. Co-morbidities and age structures varied 
greatly between countries. SAGE emphasized the need 
to gather more data on risk factors for COVID-19 
mortality in LMICs. 


Preliminary results from COVID-19 vaccine impact 
modelling were convergent across studies examining a 
few country settings which indicate that in the scenario 
of limited vaccine supply, the largest impact to reduce 
mortality would come from initially targeting older 
adults. However, currently there are limited data to 
guide prioritization for other potential programme 
objectives (e.g. preserving health care, education, and 
other essential services). SAGE underlined the urgent 
need for more data and modeling evidence for LMICs.


SAGE has undertaken a 3-step process to provide guid-
ance to countries on objectives, principles, target popu-
lations and vaccination recommendations: 


1. A values framework. The WHO SAGE values frame-
work for the allocation and prioritization of COVID-19 
vaccination,11 was deliberated by SAGE on 26 August and 
issued on 14 September 2020. It outlines the general prin-
ciples and public health objectives for vaccination. SAGE 
recommended that public health strategies for COVID-19 
vaccines should be grounded in ethical values as a global 
public good. It also complements the principles on equi-
table access and fair allocation of COVID-19 health 
products developed for the Access to COVID-19 Tools 
(ACT) Accelerator.12


équitable aux vaccins anti-COVID-19. Atteindre cet objectif 
dans un contexte d’approvisionnement initial limité implique 
d’accorder la priorité à des groupes de population particuliers 
pour la vaccination.


Le SAGE a pris connaissance des données de plus en plus 
probantes qui indiquent que le risque de mortalité de la COVID-19 
en fonction de l’âge est plus important que le risque en fonction 
des comorbidités, une fois que ce dernier a été ajusté pour tenir 
compte de l’âge. Une augmentation exponentielle de la mortalité 
a été observée à partir de l’âge de 60 ans, le taux le plus élevé 
étant enregistré chez les sujets de >80 ans. Des rapports de 
risque de mortalité accrus étaient associés à diverses comorbi-
dités, notamment les maladies cardiaques et pulmonaires, les 
maladies rénales chroniques, l’obésité, le diabète, les troubles 
neurologiques et le cancer. Le tableau des comorbidités et la 
structure par âge variaient considérablement entre les pays. Le 
SAGE a souligné qu’il est nécessaire de recueillir des données 
supplémentaires sur les facteurs de risque de mortalité de la 
COVID-19 dans les pays à revenu faible ou intermédiaire. 


Diverses études de modélisation de l’impact des vaccins anti-
COVID-19, menées à l’échelle de quelques pays, ont donné des 
résultats préliminaires convergents, indiquant que dans un 
scénario de disponibilité limitée des vaccins, l’impact le plus 
important, en termes de réduction de la mortalité, serait obtenu 
en ciblant en premier lieu les personnes âgées. Cependant, on 
ne dispose actuellement que de données limitées pour établir 
un ordre de priorité au regard d’autres objectifs programma-
tiques potentiels (par exemple, préservation des soins de santé, 
de l’enseignement et d’autres services essentiels). Le SAGE a 
souligné qu’il était urgent de recueillir des données et des résul-
tats de modélisation supplémentaires pour les pays à revenu 
faible ou intermédiaire.


Le SAGE a engagé un processus en 3 étapes visant à fournir 
des orientations aux pays concernant les objectifs, les principes, 
les populations cibles et les recommandations pour la vaccina-
tion: 


1. Un cadre de valeurs. Le Cadre de valeurs du SAGE de l’OMS 
pour l’attribution des vaccins anti-COVID-19 et la détermination 
des groupes à vacciner en priorité11 a été débattu par le SAGE 
le 26 août et publié le 14 septembre 2020. Il définit les principes 
généraux et les objectifs de santé publique de la vaccination. Le 
SAGE a recommandé que les stratégies de santé publique adop-
tées pour la vaccination anti-COVID-19 soient fondées sur des 
valeurs éthiques et que les vaccins soient considérés comme un 
bien public mondial. Le cadre de valeurs s’inscrit en complé-
ment des principes d’accès équitable et de juste répartition des 
produits de santé contre la COVID-19 définis pour l’Accélérateur 
ACT (Dispositif pour accélérer l’accès aux outils de lutte contre 
la COVID-19).12


11 WHO SAGE values framework for the allocation and prioritization of COVID-19 
vaccination, 14 September 2020. Geneva: World Health Organization; 2020 https://
www.who.int/publications/i/item/who-sage-values-framework-for-the-allocation-
and-prioritization-of-covid-19-vaccination, accessed November 2020).


12 The Access to COVID-19 Tools (ACT) Accelerator (https://www.who.int/initiatives/
act-accelerator, accessed November 2020).


11 Cadre de valeurs du SAGE de l’OMS pour l’attribution des vaccins anti-COVID-19 et la détermi-
nation des groupes à vacciner en priorité, 14 septembre 2020. Genève: Organisation mondiale 
de la Santé; 2020 https://www.who.int/publications/i/item/who-sage-values-framework-for-
the-allocation-and-prioritization-of-covid-19-vaccination, consulté en novembre 2020).


12 Dispositif pour accélérer l’accès aux outils de lutte contre la COVID-19 (https://www.who.int/fr/
initiatives/act-accelerator, consulté en novembre 2020).
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2. A prioritization roadmap. To support countries in 
planning, the WHO SAGE Roadmap for prioritizing uses 
of COVID-19 vaccines in the context of limited supply13 
suggests public health strategies and priority target 
groups for different levels of vaccine availability and 
epidemiologic settings. The Roadmap will be updated, 
as necessary, to accommodate the dynamic nature of 
the pandemic and evolving evidence about vaccine 
impact. 


3. Vaccine product-specific recommendations. As 
vaccines meet essential requirements as per WHO’s 
Target product profile14 and become authorized for use, 
SAGE will review data for each product to make specific 
recommendations for use. 


SAGE considered the Prioritization Roadmap. The 
Prioritization Roadmap is intended to serve as guidance 
for vaccine prioritization decisions within countries, 
not as guidance for global allocation which is described 
in the access and allocation document.15 The Roadmap 
assumes that non-pharmaceutical interventions are in 
place to varying degrees while vaccines are introduced 
in a phased manner and vaccine coverage expands 
gradually. The Roadmap relies on the assumption, 
supported by current modelling data, that even a vaccine 
with relatively low efficacy in older adults would not 
significantly change the recommendations for priority 
use in older populations, given the high mortality rate 
in this population. 


The Prioritization Roadmap considers 3 epidemiologic 
scenarios: community transmission, sporadic cases or 
clusters of cases, and no cases, but risk of importation. 
Different vaccine supply scenarios are applied: very 
limited, limited and moderate availability (1–10%, 
11–20% and 21–50% of population, respectively). Target 
populations were identified against various combina-
tions of these scenarios in accordance with the general 
principles and objectives as laid out in the Values 
Framework.


SAGE endorsed the Prioritization Roadmap with 
2 requested adjustments: SAGE emphasized the need to 
highlight gender equality aspects and further requested 
that a statement be added that countries should ensure 


2. Une feuille de route pour l’établissement des priorités. Afin 
de faciliter la planification pour les pays, le document WHO 
SAGE Roadmap for prioritizing uses of COVID-19 vaccines in 
the context of limited supply13 propose des stratégies de santé 
publique et des groupes cibles prioritaires pour différents 
niveaux de disponibilité des vaccins et différents contextes 
épidémiologiques. Cette feuille de route sera actualisée si néces-
saire pour tenir compte du caractère dynamique de la pandémie 
et de l’évolution des informations concernant l’impact de la 
vaccination. 


3. Recommandations spécifiques pour chaque produit vaccinal. 
Dès lors que certains vaccins rempliront les critères essentiels 
définis dans les profils de produits cibles de l’OMS14 et que leur 
utilisation sera autorisée, le SAGE examinera les données rela-
tives à chaque produit afin d’émettre des recommandations 
spécifiques. 


Le SAGE a examiné la feuille de route pour l’établissement des 
priorités. Cette feuille de route est destinée à orienter les déci-
sions prises au niveau des pays concernant les groupes à vacci-
ner en priorité, mais n’est pas conçue pour fournir des orien-
tations sur la répartition mondiale des vaccins, cette question 
étant traitée dans le document sur l’accès et l’attribution.15 La 
feuille de route présume que des interventions non pharmaceu-
tiques sont en place à des degrés divers tandis que le pays 
procède à l’introduction échelonnée des vaccins, avec une 
augmentation progressive de la couverture vaccinale. La feuille 
de route repose sur l’hypothèse, étayée par les données de 
modélisation actuelles, que même si un vaccin a une efficacité 
relativement faible chez les personnes âgées, il n’y a pas lieu 
de modifier de manière significative les recommandations 
accordant la priorité aux personnes âgées, compte tenu du fort 
taux de mortalité dans cette population. 


La feuille de route pour l’établissement des priorités prend en 
compte 3 scénarios épidémiologiques: transmission commu-
nautaire, cas sporadiques ou groupes de cas, et absence de cas 
mais avec un risque d’importation. Différents scénarios de 
disponibilité des vaccins sont envisagés: disponibilité très limi-
tée, limitée ou modérée (soit respectivement 1-10%, 11-20% et 
21-50% de la population). Les populations cibles ont été iden-
tifiées pour diverses combinaisons de ces scénarios conformé-
ment aux principes généraux et aux objectifs énoncés dans le 
cadre de valeurs.


Le SAGE a approuvé la feuille de route pour l’établissement des 
priorités, moyennant 2 ajustements: le SAGE a souligné la 
nécessité d’aborder la question de l’égalité des genres et a en 
outre proposé l’ajout d’un énoncé demandant aux pays de veil-


13 WHO SAGE roadmap for prioritizing uses of COVID-19 vaccines in the context of 
limited supply, version 1, 20 October 2020. Geneva: World Health Organization; 
2020 ( https://www.who.int/docs/default-source/immunization/sage/covid/sage-
prioritization-roadmap-covid19-vaccines.pdf?Status=Temp&sfvrsn=bf227443_2&
ua=1, accessed November 2020.


14 WHO Target product profiles for COVID-19 vaccines, 9 April 2020. Geneva: World 
Health Organization; 2020 (https://www.who.int/docs/default-source/blue-print/
who-target-product-profiles-for-covid-19-vaccines.pdf, accessed November 2020). 


15 WHO Concept for fair access and equitable allocation of COVID-19 health products 
– Final working version 9 September 2020. Geneva: World Health Organization; 2020 
(https://www.who.int/docs/default-source/coronaviruse/who-covid19-vaccine-alloca-
tion-final-working-version-9sept.pdf, accessed November 2020).


13 WHO SAGE roadmap for prioritizing uses of COVID-19 vaccines in the context of limited supply, 
version 1, 20 October 2020. Genève: Organisation mondiale de la Santé; 2020 ( https://www.
who.int/docs/default-source/immunization/sage/covid/sage-prioritization-roadmap-covid19-
vaccines.pdf, consulté en novembre 2020.


14 WHO Target product profiles for COVID-19 vaccines, 9 April 2020. Genève: Organisation mon-
diale de la Santé; 2020 (https://www.who.int/docs/default-source/blue-print/who-target-pro-
duct-profiles-for-covid-19-vaccines.pdf, consulté en novembre 2020). 


15 WHO Concept for fair access and equitable allocation of COVID-19 health products – Final 
working version 9 September 2020. Genève: Organisation mondiale de la Santé; 2020 (https://
www.who.int/docs/default-source/coronaviruse/who-covid19-vaccine-allocation-final-wor-
king-version-9sept.pdf, consulté en novembre 2020).
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that individuals are not able to use their social, financial 
or political privileges to bypass country-level prioritiza-
tion.


SAGE recommended that Regional Immunization Tech-
nical Advisory Groups (RITAGs) and subsequently 
countries in consultation with their NITAGs start using 
this Roadmap. An ongoing dialogue between SAGE, 
RITAGs and NITAGs should be maintained which will 
assist SAGE in further updating the Roadmap once 
performance data for specific vaccine products become 
available. 


As products become authorized for use, product char-
acteristics will need to be reviewed with regards to the 
target populations identified in the Roadmap as well as 
with regards to the other standard criteria used in 
developing SAGE recommendations for use.


SAGE highlighted the need for early, comprehensive 
preparedness planning for post-licensure surveillance 
of COVID-19 vaccines impact which should include plan-
ning for vaccine safety monitoring and effectiveness 
studies in a variety of populations. SAGE acknowledged 
the ongoing work of GACVS on pharmacovigilance 
preparedness. 


SAGE strongly endorsed strict adherence to good clin-
ical practice with a focus on robust regulatory over-
sight, careful monitoring of safety by independent data 
safety monitoring boards in phase III clinical trials, and 
the rights to medical confidentiality of all trial partici-
pants.


Measles Rubella Strategic Framework


SAGE was updated on the current global measles and 
rubella epidemiology with a reminder that the reported 
global annual number of measles cases of 872 872 in 
2019 was the highest in 15 years. As programmes strug-
gle with health systems recovery amid many competing 
public health priorities, it is worth reiterating that 
measles vaccine delivers the highest returns on invest-
ment in immunization by a large margin, and the bene-
fits of routine immunization against measles during the 
COVID-19 pandemic exceed the benefits of all other 
antigens when considering child deaths averted. 


SAGE was presented with the Measles and Rubella Stra-
tegic Framework (MRSF), 2021–2030, a document devel-
oped by the Measles & Rubella Initiative (M&RI) 
through an extensive consultative and collaborative 
process with input from countries and partners across 
the global measles and rubella community. A 2019 
report on the Feasibility Assessment of Measles and 
Rubella Eradication16 recommended that a time-bound 


ler à ce qu’aucun individu ne puisse profiter de ses privilèges 
sociaux, financiers ou politiques pour contourner l’ordre de 
priorité décidé par le pays.


Le SAGE a recommandé que cette feuille de route commence à 
être utilisée par les groupes consultatifs techniques régionaux 
sur la vaccination (RITAG), puis par les pays en concertation 
avec leur NITAG. Le SAGE, les RITAG et les NITAG devront 
entretenir un dialogue constant, ce qui aidera le SAGE à actua-
liser la feuille de route une fois que les données de performance 
relatives à des produits vaccinaux spécifiques deviendront 
disponibles. 


À mesure que certains produits obtiendront une autorisation d’uti-
lisation, leurs caractéristiques devront être examinées en tenant 
compte des populations cibles identifiées par la feuille de route, 
ainsi que des autres critères standard appliqués par le SAGE pour 
formuler des recommandations sur l’utilisation des produits.


Le SAGE a souligné la nécessité d’établir rapidement un plan 
complet de préparation à la surveillance post-homologation de 
l’impact des vaccins anti-COVID-19, ce qui implique notamment 
de prévoir des activités de surveillance de l’innocuité des 
vaccins et des études de l’efficacité vaccinale dans diverses 
populations. Le SAGE a salué les travaux menés par le GACVS 
en matière de préparation à la pharmacovigilance. 


Le SAGE a instamment appelé au respect le plus strict des 
bonnes pratiques cliniques en mettant l’accent sur la nécessité 
d’une supervision réglementaire robuste, d’une surveillance 
rigoureuse de l’innocuité par des comités indépendants de 
surveillance des données d’innocuité dans les essais cliniques 
de phase 3 et de la protection du droit au secret médical pour 
tous les participants aux essais.


Cadre stratégique de lutte contre la rougeole  
et la rubéole
Un bilan de l’épidémiologie mondiale actuelle de la rougeole et 
de la rubéole a été présenté au SAGE. En 2019, le nombre annuel 
de cas de rougeole notifiés à l’échelle mondiale était de 872 872 cas, 
ce qui représente le niveau le plus élevé enregistré depuis 15 ans. 
Alors que les programmes sont confrontés au relèvement difficile 
des systèmes de santé face à de nombreuses priorités de santé 
publique concurrentes, il est utile de rappeler que la vaccination 
antirougeoleuse est celle qui offre de loin le meilleur retour sur 
investissement et que les avantages de la vaccination systéma-
tique contre la rougeole pendant la pandémie de COVID-19 
l’emportent sur ceux de tous les autres antigènes lorsqu’ils sont 
mesurés à l’aune du nombre de décès évités chez les enfants. 


Le Cadre stratégique 2021-2030 de lutte contre la rougeole et la 
rubéole a été présenté au SAGE. Il s’agit d’un document élaboré 
par l’Initiative de lutte contre la rougeole et la rubéole au moyen 
d’un processus de consultation et de collaboration, qui incor-
pore les contributions de divers pays et partenaires de toute la 
communauté mondiale de lutte contre la rougeole et la rubéole. 
Un rapport de 2019, portant sur l’évaluation de la faisabilité de 
l’éradication de la rougeole et de la rubéole,16 recommandait 


16 Feasibility assessment of measles and rubella eradication, 10 October 2019. Geneva: 
World Health Organization; 2019 (https://www.who.int/immunization/sage/mee-
tings/2019/october/3_Feasibility_Assessment_of_Measles_and_Rubella_Eradica-
tion_updatedSAGE.pdf, accessed November 2020).


16 Feasibility assessment of measles and rubella eradication, 10 octobre 2019. Genève: Organisa-
tion mondiale de la Santé; 2019 (https://www.who.int/immunization/sage/meetings/2019/octo-
ber/3_Feasibility_Assessment_of_Measles_and_Rubella_Eradication_updatedSAGE.pdf, 
consulté en novembre 2020).
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measles and rubella eradication goal should be set only 
when accelerated progress has been made, benchmarks 
establishing conditions for a successful endgame to 
achieve eradication have been achieved, and there is 
evidence of a clear trajectory toward the goal. The 
purpose of the MRSF is to create the conditions for that 
trajectory through pivots in strategy delivered in a 
unified approach that strengthens routine immuniza-
tion.


SAGE discussed the contextual changes and implemen-
tation challenges for achieving measles and rubella 
goals and welcomed the proposed shifts in strategy in 
the MRSF to better address and overcome these chal-
lenges. A monitoring and evaluation framework for the 
MRSF will be developed and harmonized with that of 
the Immunization Agenda 2030. Expected outcomes 
include increased coverage, reduced immunity gaps, 
more effective and efficient supplementary immuniza-
tion, timely and effective outbreak detection and 
response, and improved surveillance and immunization 
data to guide decisions. Ultimately, these outcomes will 
accelerate progress towards achieving and sustaining 
measles and rubella elimination. The M&RI will be 
responsible for oversight and coordination, including 
global advocacy and resource mobilization, coordina-
tion of technical support, and monitoring and evalua-
tion. 


A brief presentation of the Measles Outbreak Strategic 
Response Plan (MOSRP) described its goal to help WHO, 
countries and partners to better prevent, prepare for, 
respond to, and recover from measles outbreaks. Impor-
tantly, the MOSRP aims to assist countries to improve 
surveillance and use outbreaks as entry points to 
uncover systems gaps and strengthen routine immuni-
zation programmes. 


SAGE endorsed the MRSF and welcomed the fact that 
it frames an approach to tackle both immediate chal-
lenges, such as the COVID-19 disruption, and medium-
term challenges, such as achieving elimination targets. 
SAGE expressed concerns that the COVID-19 pandemic 
has negatively impacted both measles vaccination 
coverage and surveillance capacity. The potentially large 
immunity gaps arising from the suspension of immu-
nization activities and delay in scheduled campaigns 
increase the risk of a resurgence of measles in the 
coming months. Increases in malnutrition rates and 
disruption of vitamin A supplementation are likely to 
increase case fatality and the number of measles-related 
deaths.17 Strategic directions in the MRSF remain valid 
in the face of COVID-19, but programmes at all levels 
will need to be creative and adaptive in implementing 


qu’un objectif d’éradication assorti de délais soit fixé unique-
ment lorsqu’une accélération des progrès aura été constatée, 
lorsque les critères de référence établissant les conditions 
nécessaires à une bonne mise en œuvre de la phase finale d’éra-
dication auront été remplis et lorsque des données auront mis 
en évidence une trajectoire claire vers la réalisation de cet 
objectif. L’objet du Cadre stratégique de lutte contre la rougeole 
et la rubéole est de créer les conditions propices à cette trajec-
toire en définissant des pivots stratégiques dans le cadre d’une 
approche unifiée apte à renforcer la vaccination systématique. 


Le SAGE a examiné les évolutions contextuelles et les difficultés 
opérationnelles rencontrées pour atteindre les objectifs de lutte 
contre la rougeole et la rubéole et s’est félicité des changements 
de stratégie proposés dans le Cadre stratégique afin de mieux 
relever ces défis. Un cadre de suivi et d’évaluation, harmonisé 
avec celui du Programme pour la vaccination à l’horizon 2030, 
sera élaboré pour le Cadre stratégique. Les résultats attendus sont 
les suivants: l’augmentation de la couverture vaccinale, la réduc-
tion des lacunes immunitaires, une plus grande efficacité de la 
vaccination supplémentaire, une détection et une riposte rapides 
et efficaces en cas de flambée et l’amélioration de la surveillance 
et des données sur la vaccination pour orienter la prise de déci-
sions. Ces résultats permettront en définitive d’accélérer les 
progrès en vue d’atteindre et de pérenniser l’élimination de la 
rougeole et de la rubéole. L’Initiative de lutte contre la rougeole 
et la rubéole sera chargée de la supervision et de la coordination 
des activités, y compris des actions de plaidoyer et de la mobi-
lisation des ressources à l’échelle mondiale, de la coordination 
du soutien technique et des activités de suivi et d’évaluation. 


Le Plan de riposte stratégique aux flambées de rougeole a briè-
vement été présenté. Son objectif est d’aider l’OMS, les pays et 
les partenaires à renforcer leurs capacités de prévention, de 
préparation, de riposte et de relèvement face aux flambées 
de rougeole. L’une des finalités importantes de ce plan est d’aider 
les pays à améliorer la surveillance et à saisir l’occasion offerte 
par les flambées pour identifier les lacunes de leurs systèmes et 
renforcer les programmes de vaccination systématique. 


Le SAGE a approuvé le Cadre stratégique de lutte contre la 
rougeole et la rubéole et s’est félicité qu’il soit conçu de telle 
sorte à aborder à la fois les défis immédiats, comme les pertur-
bations dues à la COVID-19, et les défis à moyen terme, comme 
la réalisation des cibles d’élimination. Le SAGE s’est dit préoc-
cupé par l’impact négatif qu’a eu la pandémie de COVID-19 à la 
fois sur la couverture de la vaccination antirougeoleuse et sur 
les capacités de surveillance. Les lacunes immunitaires potentiel-
lement importantes résultant de la suspension des activités de 
vaccination et du retard des campagnes augmentent le risque 
de résurgence de la rougeole dans les mois à venir. L’augmenta-
tion du taux de malnutrition et l’interruption de la supplémen-
tation en vitamine A auront probablement pour effet d’accroître 
le taux de létalité et le nombre de décès dus à la rougeole.17 Les 
axes stratégiques du Cadre demeurent valides face à la pandémie 
de COVID-19, mais les programmes devront faire preuve de créa-


17 Fore HH, Qu D, Beasley DM, Ghebreyesus TA. Child malnutrition and COVID-19: the 
time to act is now. Lancet. 2020; 396:517–518. https://doi.org/10.1016/S0140-
6736(20)31648-2.


17 Fore HH, Qu D, Beasley DM, Ghebreyesus TA. Child malnutrition and COVID-19: the time to act 
is now. Lancet. 2020; 396:517–518. https://doi.org/10.1016/S0140-6736(20)31648-2.
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these strategies moving forward. An immediate issue is 
the need to close immunity gaps before immunization 
resources are diverted towards the implementation of 
COVID-19 vaccination. 


It will be necessary to engage civil society organizations 
(CSOs), maintain the urgency and accountability that 
existed in vertical programmes, and encourage flexibil-
ity in moving to the life-course approach to immuniza-
tion. Areas identified as requiring further research 
included understanding the impact of integration on 
primary health care, the risk-benefit balance of measles 
vaccination before 9 months of age, and strategies for 
vaccination in older age groups. 


Immunization Agenda 2030 (IA2030) – Develop-
ment of the IA2030 Monitoring, Evaluation and 
Action (ME&A) Framework and Ownership and 
Accountability (O&A) Mechanism
The IA2030 M&E Task Force and the IA2030 Core Team 
of Partners presented SAGE with updates on progress 
in developing the IA2030 ME&A Framework and emerg-
ing options for the IA2030 O&A Mechanism. 


As part of the draft ME&A Framework, the proposed 
indicators for IA2030 Impact Goals and Strategic Prior-
ity (SP) Objectives to monitor and drive progress 
towards the achievement of IA2030 were presented. Six 
Impact Goal indicators and 21 SP Objective indicators 
were proposed for monitoring at the global level. Coun-
tries and Regions may select from a menu of proposed 
Country SP Objective indicators which are tailored to 
various contexts and challenges. Details were shared on 
the 6 proposed Impact Goal indicators and possible 
targets, including examples with stylized and actual 
data demonstrating the possible trajectory until 2030. 
SAGE was presented with 2 options for consideration 
for the Impact Goal 1.2 indicator “Achievement of 
Global or Regional Vaccine-Preventable Disease Control, 
Elimination & Eradication Targets”: 1) including all 
diseases with targets endorsed by Regions or the WHA; 
or 2) including targets for a subset of diseases (e.g. 
polio, measles/rubella, tetanus). Finally, options were 
presented for the learning agenda for the next decade, 
which included the need for ongoing efforts and capac-
ity development at country, regional and global levels 
to develop ME&A cycles to drive continuous quality 
improvement of immunization programmes. The second 
half of the presentation focused on emerging design 
ideas for an O&A Mechanism and options for new or 
enhanced elements. 


tivité et de capacités d’adaptation à tous les niveaux pour appli-
quer ces stratégies à l’avenir. L’un des enjeux immédiats est de 
combler les lacunes immunitaires actuelles avant que les 
ressources disponibles pour la vaccination ne soient affectées au 
déploiement des vaccins anti-COVID-19. 


Il sera nécessaire de collaborer avec les organisations de la 
société civile, de préserver le sentiment d’urgence et 
la responsabilisation qui existaient dans les programmes 
verticaux et de faire preuve de souplesse lors de la transition 
vers une approche de la vaccination axée sur toutes les 
étapes de la vie. Des travaux de recherche supplémentaires 
seront nécessaires pour mieux comprendre les effets de l’in-
tégration sur les soins de santé primaires, le rapport risque/
bénéfice de la vaccination antirougeoleuse avant l’âge de 9 
mois et les stratégies à mettre en œuvre pour la vaccination 
des tranches d’âge supérieures. 


Programme pour la vaccination à l’horizon 2030 
(IA2030) – Élaboration du Cadre de suivi, d’évaluation 
et d’action et du Mécanisme d’appropriation et de 
responsabilisation
Le groupe spécial de suivi et d’évaluation et l’équipe centrale 
de partenaires du programme IA2030 ont informé le SAGE des 
progrès accomplis dans l’élaboration du Cadre de suivi, d’éva-
luation et d’action et ont présenté de nouvelles options pour le 
Mécanisme d’appropriation et de responsabilisation du 
programme IA2030. 


Dans le projet de Cadre de suivi, d’évaluation et d’action, des 
indicateurs relatifs aux objectifs d’impact et aux priorités stra-
tégiques du programme IA2030 ont été proposés pour suivre 
et accélérer les progrès vers la réalisation du programme. Au 
niveau mondial, 6 indicateurs ont été proposés pour les objec-
tifs d’impact et 21 pour les priorités stratégiques. Pour les 
priorités stratégiques, les pays et les régions peuvent choisir 
leurs propres indicateurs dans une liste qui leur est proposée, 
contenant des indicateurs adaptés à divers contextes et défis. 
Des informations détaillées ont été fournies concernant les 6 
indicateurs proposés pour les objectifs d’impact et leurs cibles 
potentielles, et des exemples ont été présentés à l’aide de 
données réelles et simplifiées, illustrant la trajectoire possible 
jusqu’en 2030. Deux options ont été soumises à l’appréciation 
du SAGE pour l’indicateur relatif à l’objectif d’impact 1.2, 
«Atteindre les cibles mondiales ou régionales en matière de 
lutte, d’élimination et d’éradication des maladies évitables par 
la vaccination»: 1) inclure toutes les maladies, avec des cibles 
approuvées par les Régions ou l’Assemblée mondiale de la 
Santé; ou 2) inclure des cibles relatives à un sous-ensemble de 
maladies (par exemple, poliomyélite, rougeole/rubéole, téta-
nos). Enfin, des options ont été présentées concernant le 
programme d’apprentissage pour la décennie à venir, et 
notamment la nécessité de poursuivre les efforts et les activi-
tés de renforcement des capacités aux niveaux national, régio-
nal et mondial afin d’établir des cycles de suivi, d’évaluation 
et d’action qui permettront une amélioration continue de la 
qualité des programmes de vaccination. La deuxième partie 
de la présentation portait sur les nouvelles idées émises pour 
la conception du Mécanisme d’appropriation et de responsa-
bilisation et les possibilités d’ajout ou d’amélioration de 
certains éléments. 
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SAGE highlighted several important issues to help final-
ize the ME&A Framework and O&A Mechanism for the 
May 2021 WHA submission. For Impact Goal 1.1, SAGE 
requested clarification on what variables are included 
in disease burden models, at what level(s) the estimated 
number of future deaths would be available, and if 
disability-adjusted life years would be included. For 
Impact Goal 1.2, SAGE highlighted the importance of 
including measles and polio as part of the VPD Control, 
Elimination & Eradication Targets, and suggested that 
the number of countries that sustain their elimination 
status be included. For Impact Goal 2.1, there was 
discussion of whether a target of reducing the number 
of “zero-dose” children by 50% was sufficiently ambi-
tious for the next decade. SAGE supported the proposed 
Impact Goal 3.1 which compares the coverage of DTP3 
with the Primary Health Care (PHC) index indicator as 
an important effort to drive improvements in both 
immunization and PHC services. 


SAGE supported the work of the Task Force on the 
initial ME&A Framework draft. SAGE suggested that as 
the Framework is finalized, the Task Force should 
consider how to incorporate several issues: 1) the life-
course approach (e.g. adolescent and adult vaccination) 
and the potential use of COVID-19 vaccines as a test 
case for life-course and adult vaccination; 2) the impor-
tance of the COVID-19 pandemic; and 3) gender aspects. 
The need to improve the quality of data used for ME&A 
was also raised. 


SAGE discussed the progress made in developing 
options for the O&A Mechanism. SAGE proposed that 
consideration be given to making use of national health 
observatories which currently exist in several countries 
in the WHO African Region, as platforms for monitoring 
and accountability at country level. SAGE supported the 
emphasis on CSOs in the new O&A design ideas and 
suggested that CSO engagement be further structured 
and formalized to fully leverage their strengths and 
ability to build a social movement around immuniza-
tion and reach unreached communities. The focus on 
CSOs should not be restricted to low-income countries 
as they also have important roles to play in middle- and 
high-income countries. With regards to PHC integration, 
SAGE agreed that integration is critical, but efforts must 
build on progress and not take steps backward. SAGE 
asked that the role of a proposed Independent Observa-
tory in the O&A Mechanism be clarified. Finally, SAGE 
emphasized the importance of the role of the Regional 
and National Immunization Strategies to operationalize 
IA2030. 


Le SAGE a soulevé plusieurs points importants en vue de la 
mise en forme définitive du Cadre de suivi, d’évaluation et 
d’action et du Mécanisme d’appropriation et de responsabilisa-
tion afin qu’ils puissent être soumis à l’examen de l’Assemblée 
mondiale de la Santé en mai 2021. Pour l’objectif d’impact 1.1, 
le SAGE a demandé des précisions sur les paramètres inclus 
dans les modèles de la charge de morbidité et a souhaité savoir 
à quel(s) niveau(x) le nombre estimé de décès futurs serait 
disponible et si le nombre d’années de vie ajustées sur l’inca-
pacité serait inclus. Pour l’objectif d’impact 1.2, le SAGE a souli-
gné qu’il est important d’inclure la rougeole et la poliomyélite 
dans les cibles relatives à la lutte, l’élimination et l’éradication 
des maladies évitables par la vaccination et a proposé que le 
nombre de pays ayant pérennisé l’élimination soit inclus. Pour 
l’objectif d’impact 2.1, il a été débattu de la cible de réduction 
de 50% du nombre d’enfants «zéro dose», la question étant de 
savoir si cette cible est suffisamment ambitieuse pour la 
prochaine décennie. Le SAGE a appuyé l’objectif d’impact 3.1 
proposé, qui compare la couverture du DTC3 avec l’indice des 
soins de santé primaires, ce qui contribuera de manière impor-
tante à améliorer à la fois les services de vaccination et les 
soins de santé primaires. 


Le SAGE a salué le travail accompli par le groupe spécial pour 
élaborer la version préliminaire du Cadre de suivi, d’évaluation 
et d’action. Le SAGE a conseillé au groupe spécial de réfléchir 
à la manière d’incorporer plusieurs éléments dans la version 
définitive: 1) l’approche axée sur toutes les étapes de la vie 
(notamment la vaccination des adolescents et des adultes), en 
se servant éventuellement de la vaccination anti-COVID-19 
comme d’une expérience ayant valeur de test pour la vaccina-
tion tout au long de la vie et chez l’adulte; 2) l’importance de 
la pandémie de COVID-19; et 3) les questions de genre. La 
nécessité d’améliorer la qualité des données utilisées pour 
le suivi, l’évaluation et l’action a également été évoquée. 


Le SAGE a discuté des progrès accomplis dans l’élaboration 
d’options pour le Mécanisme d’appropriation et de responsabi-
lisation. Le SAGE a envisagé la possibilité que les observatoires 
nationaux de la santé, dont sont actuellement dotés plusieurs 
pays de la Région africaine de l’OMS, soient utilisés en tant que 
plateformes de suivi et de responsabilisation au niveau national. 
Le SAGE a favorablement accueilli l’attention portée aux orga-
nisations de la société civile dans les nouvelles idées relatives 
à la conception du Mécanisme et a conseillé d’inscrire la colla-
boration avec ces organisations dans un cadre plus structuré 
et formel afin de tirer pleinement parti de leurs atouts et de 
leur capacité à susciter un mouvement social en faveur de la 
vaccination et à atteindre les communautés non vaccinées. 
L’importance accordée aux organisations de la société civile ne 
doit pas se limiter aux pays à faible revenu car elles ont égale-
ment un rôle important à jouer dans les pays à revenu inter-
médiaire ou élevé. S’agissant de l’intégration des soins de santé 
primaires, le SAGE a convenu qu’il s’agit d’un élément essentiel, 
mais ces efforts doivent faire fond sur les progrès réalisés et 
ne pas donner lieu à un retour en arrière. Le SAGE a demandé 
que le rôle de l’observatoire indépendant proposé dans le Méca-
nisme d’appropriation et de responsabilisation soit plus claire-
ment défini. Enfin, le SAGE a souligné l’importance des straté-
gies de vaccination régionales et nationales pour la bonne mise 
en œuvre du programme IA2030. 


1.1_Global_regional


SAGE March 2021 meeting







RELEVÉ ÉPIDÉMIOLOGIQUE HEBDOMADAIRE, No 48, 27 NOVEMBRE 2020 605


Pneumococcal vaccines


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


Evidence was reviewed with SAGE to support develop-
ment of advice to countries on the use of pneumococ-
cal vaccines in national programmes to vaccinate older 
adults, defined as adults ≥50 years. Microbiological, 
epidemiological and modelled data indicate that there 
is a substantial burden of disease attributable to Strep-
tococcus pneumoniae in older adults. Data on the indi-
rect effects of childhood pneumococcal vaccination 
programmes have indicated such programmes result in 
a substantial reduction in the adult incidence of inva-
sive pneumococcal disease (IPD) that is due to most 
serotypes for which the childhood pneumococcal conju-
gate vaccines (PCV) provide protection.18 Importantly, 
additional data published since the 2008 WHO 23-valent 
pneumococcal polysaccharide (PPV23) position paper19 


which were included in a 2019 systematic review20 on 
the efficacy and effectiveness of pneumococcal vaccines 
administered to older adults in high-income countries 
showed that both PPV23 vaccine and a PCV protecting 
against 13 serotypes16 were effective against IPD and 
non-bacteraemic pneumococcal community-acquired 
pneumonia. 


For LMICs, there were limited data on the burden of 
disease, vaccine efficacy and cost-effectiveness to inform 
policy recommendations on pneumococcal vaccination 
in older adults. In addition, implementation issues were 
highlighted as a concern, as many countries do not 
routinely provide preventive services to older adults.


SAGE elaborated on the 2008 WHO recommendation 
regarding adult pneumococcal vaccination programmes17 
by stating that introduction of a national childhood 
pneumococcal vaccination programme, ensuring opti-
mal vaccine uptake in children, and sustaining high 
coverage should be prioritized over initiating an older 
adult vaccination programme. For a country that already 
has a mature national childhood pneumococcal vacci-
nation programme21 and that would like to consider an 
adult pneumococcal vaccination programme,it would 
be important to review the general considerations for 


Vaccins antipneumococciques


Conseils aux pays sur l’utilisation des vaccins  
antipneumococciques dans les programmes nationaux pour 
la vaccination des adultes d’un âge plus avancé
Le SAGE a examiné les données susceptibles d’étayer la formu-
lation de conseils aux pays sur l’utilisation des vaccins antipneu-
mococciques dans les programmes nationaux pour la vaccination 
des adultes d’un âge plus avancé, définis comme les sujets âgés 
de ≥50 ans. Les données microbiologiques, épidémiologiques et 
modélisées montrent qu’il existe une charge de morbidité consi-
dérable due à Streptococcus pneumoniae dans cette population. 
Les données sur les effets indirects des programmes de vaccina-
tion antipneumococcique chez l’enfant ont indiqué que ces 
programmes se traduisent, chez l’adulte, par une réduction 
sensible de l’incidence des pneumococcies invasives imputables 
à la plupart des sérotypes ciblés par les vaccins antipneumococ-
ciques conjugués administrés pendant l’enfance.18 Il est égale-
ment important de noter que depuis la publication de la note de 
synthèse de 2008 de l’OMS sur le vaccin antipneumococcique 
polyosidique 23-valent (VPP23),19 de nouvelles données, qui ont 
été incluses dans une revue systématique de 201920 sur l’efficacité 
des vaccins antipneumococciques administrés aux adultes d’un 
âge avancé dans les pays à revenu élevé, ont montré que le VPP23 
et le VPC 13-valent16 étaient tous deux efficaces contre la pneu-
mococcie invasive et la pneumonie pneumococcique non bacté-
riémique contractée dans la communauté. 


Dans les pays à revenu faible ou intermédiaire, les données sur 
la charge de morbidité, l’efficacité du vaccin et son rapport 
coût-efficacité étaient trop limitées pour permettre la formula-
tion de recommandations sur la vaccination antipneumococ-
cique chez les adultes d’un âge avancé. L’accent a également été 
mis sur les difficultés potentielles de mise en œuvre, étant 
donné que de nombreux pays n’offrent pas systématiquement 
des services de prévention aux adultes d’un âge plus avancé.


Le SAGE a apporté des précisions à la recommandation émise 
par l’OMS en 2008 concernant les programmes de vaccination 
antipneumococcique chez l’adulte,17 en soulignant que la priorité 
doit être accordée à l’introduction d’un programme national de 
vaccination antipneumococcique chez l’enfant, à une adoption 
optimale du vaccin dans la population enfantine et au maintien 
d’une forte couverture vaccinale, plutôt qu’à la mise en place d’un 
programme de vaccination chez les adultes d’un âge plus avancé. 
Les pays qui disposent déjà d’un programme national bien établi 
de vaccination antipneumococcique chez l’enfant21 et qui souhai-
teraient mettre en place un programme pour les adultes devront 


18 To date, the data on the indirect effects of childhood pneumococcal vaccination 
programmes have come from countries using Synflorix™ and Prevnar™. Synflo-
rix™ protects against 10 S. pneumoniae serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F 
and 23F. Prevnar™ protects against 13 S. pneumoniae serotypes 1, 3, 4, 5, 6A, 6B, 
7F, 9V, 14, 18C, 19A, 19F and 23F.


19 23-valent pneumococcal polysaccharide vaccine: WHO position paper – October 
2008. Weekly Epidemiological Record 2008;83:373–384 (https://www.who.int/
wer/2008/wer8342.pdf, accessed November 2020).


20 Winje BA, et al. Efficacy and effectiveness of pneumococcal vaccination in adults 
– an update of the literature[Effekt av pneumokokkvaksine hos eldre] Report 2019. 
Oslo: Norwegian Institute of Public Health, 2019. (https://www.fhi.no/globalassets/
dokumenterfiler/rapporter/2019/pneumococcal-vaccines-in-elderly-publisert.pdf, 
accessed November 2020).


21 A national childhood pneumococcal vaccination programme is defined as mature 
when vaccination has been underway nationally for ≥7 years with at least 70% 
coverage in each of the most recent 3 years. 


18 À ce jour, les données sur les effets indirects des programmes de vaccination antipneumococ-
cique chez l’enfant proviennent de pays utilisant le Synflorix™ et le Prevnar™. Le Synflorix™ 
protège contre 10 sérotypes de S. pneumoniae: 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F et 23F. Le  
Prevnar™ protège contre 13 sérotypes de S. pneumoniae: 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 
19A, 19F et 23F.


19 Vaccin antipneumococcique polyosidique 23-valent: Note de synthèse de l’OMS – octobre 2008. 
Relevé épidémiologique hebdomadaire. 2008;83:373–384 (https://www.who.int/wer/2008/
wer8342.pdf, consulté en novembre 2020).


20 Winje BA, et al. Efficacy and effectiveness of pneumococcal vaccination in adults – an update 
of the literature [Effekt av pneumokokkvaksine hos eldre] Report 2019. Oslo: Norwegian Insti-
tute of Public Health, 2019. (https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2019/
pneumococcal-vaccines-in-elderly-publisert.pdf, consulté en novembre 2020).


21 Un programme national de vaccination antipneumococcique chez l’enfant est considéré comme 
«bien établi» si la vaccination est assurée à l’échelle nationale depuis ≥7 ans, avec une couver-
ture d’au moins 70% pour chacune des 3 dernières années. 


1.1_Global_regional


SAGE March 2021 meeting



https://www.who.int/wer/2008/wer8342.pdf

https://www.who.int/wer/2008/wer8342.pdf

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2019/pneumococcal-vaccines-in-elderly-publisert.pdf

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2019/pneumococcal-vaccines-in-elderly-publisert.pdf

https://www.who.int/wer/2008/wer8342.pdf

https://www.who.int/wer/2008/wer8342.pdf

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2019/pneumococcal-vaccines-in-elderly-publisert.pdf

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2019/pneumococcal-vaccines-in-elderly-publisert.pdf





606 WEEKLY EPIDEMIOLOGICAL RECORD, NO 48, 27 NOVEMBER 2020


étudier les considérations générales relatives à l’introduction des 
vaccins décrites dans le document Principes et considérations sur 
l’ajout d’un vaccin dans un programme national de vaccination,22 
en tenant compte en outre des facteurs suivants: 


1) la structure et les caractéristiques démographiques de la 
population de personnes âgées dans le pays, pour orienter 
le choix de l’âge cible d’introduction du vaccin; et


2) les facteurs opérationnels, y compris le coût et le rapport 
coût-efficacité de la vaccination, pour garantir qu’une 
couverture optimale puisse être durablement atteinte dans 
la population cible.


Flambées de méningite pneumococcique et stratégies  
de prévention et de riposte
Un bilan des flambées communautaires de méningite pneumococ-
cique et des stratégies d’atténuation envisageables a été présenté 
au SAGE. Ces flambées périodiques se produisent généralement en 
Afrique subsaharienne, dans la région appelée «ceinture de la 
méningite» ou dans des zones adjacentes. Le sérotype prédominant 
de ces flambées est le sérotype 1 (ST1). Les données issues des 
programmes nationaux bien établis de vaccination antipneumo-
coccique chez l’enfant19 ont montré que la vaccination chez l’en-
fant, outre ses effets protecteurs directs, a également des effets 
indirects se traduisant par une baisse substantielle de la pneumo-
coccie invasive due au ST1 dans d’autres tranches d’âge. Pour les 
pays à revenu faible ou intermédiaire, en particulier ceux de la 
ceinture africaine de la méningite, les données restent limitées. 


Selon les données modélisées obtenues dans le cadre d’une 
flambée de méningite pneumococcique au Ghana, il semble que 
la vaccination réactive ne constitue pas un moyen efficace  
d’atténuer l’impact de ces flambées. Ainsi, en termes d’impact, 
les données actuelles ne permettent pas recommander l’orga-
nisation de campagnes réactives.


Le SAGE a réitéré les recommandations précédemment émises 
par l’OMS, selon lesquelles tous les pays devraient inclure le 
VPC dans leur programme national de vaccination de l’enfant 
et optimiser la prestation des services afin d’atteindre une 
couverture élevée et équitable.23 Lors de l’introduction du VPC, 
il convient d’assurer une vaccination de rattrapage des enfants 
jusqu’à l’âge de 5 ans dans les zones sujettes aux épidémies.


Des travaux de recherche supplémentaires devraient être menés 
dans les zones sujettes aux épidémies afin d’examiner l’impact 
des programmes nationaux de vaccination antipneumococcique 
chez l’enfant en tenant compte de leurs effets directs et indirects 
sur la maladie et le portage des pneumocoques en fonction de 
la couverture vaccinale obtenue et de l’ancienneté du programme.


Stratégie d’établissement des priorités en matière 
d’innovation vaccinale (VIPS)
La stratégie VIPS est le fruit d’une collaboration de 3 ans entre 
le Secrétariat de l’Alliance Gavi, l’OMS, la Fondation Bill & 


vaccine introduction outlined in the WHO resource 
Principles and considerations for adding a vaccine to a 
national immunization programme22 and to additionally 
specifically consider: 


1) population structure and demographics amongst 
older adults in the country to guide the selection of 
the target age for introduction; and


2) operational factors, including cost and cost-effec-
tiveness, to ensure that optimal coverage can be 
consistently achieved in the target population.


Pneumococcal meningitis outbreaks and strategies 
for prevention and response
SAGE was presented with a review of data on commu-
nity outbreaks of pneumococcal meningitis and poten-
tial mitigation strategies. These periodically reported 
outbreaks generally occur in sub-Saharan Africa, within 
the meningitis belt or in geographically contiguous 
areas. The predominant serotype in the outbreaks is 
serotype 1 (ST1). Data from mature national childhood 
pneumococcal vaccination programmes19 showed that 
besides the direct protective effects, indirect effects 
from childhood vaccination resulted in substantially 
decreased ST1 IPD in other age groups. Data from 
LMICs, especially from countries in the African menin-
gitis belt, were limited. 


Based on modelled data from a pneumococcal meningi-
tis outbreak in Ghana, reactive vaccination does not 
appear to be an efficient approach to reduce the impact 
of outbreaks. Thus, from the perspective of impact, there 
is currently insufficient evidence to recommend reactive 
campaigns.


SAGE re-stated prior WHO recommendations that all 
countries should include PCV in their national child-
hood immunization programmes and should optimize 
service delivery to achieve high and equitable cover-
age.23 Catch-up vaccination of children up to 5 years of 
age should be conducted in outbreak-prone areas at the 
time of PCV introduction.


Further research in outbreak-prone areas should be 
conducted to examine the impact of national childhood 
pneumococcal vaccination programmes with regards 
to direct and indirect effects on disease and pneumo-
coccal carriage in the context of the vaccination coverage 
achieved and the length of time the programme has 
been in place. 


Vaccine innovation prioritization strategy (VIPS)


VIPS represents a 3-year collaboration between the Gavi 
Secretariat, WHO, the Bill & Melinda Gates Foundation, 


22 Principles and considerations for adding a vaccine into a national immunization 
programme: From decision to implementation and monitoring. Geneva: World 
Health Organization; April 2014 (https://www.who.int/immunization/programmes_
systems/policies_strategies/vaccine_intro_resources/nvi_guidelines/en/, accessed 
November 2020). 


23 Pneumococcal conjugate vaccines in infants and children under 5 years of age: 
WHO position paper – February 2019. Weekly Epidemiological Record 2019;94:85–
104 (https://apps.who.int/iris/bitstream/handle/10665/310968/WER9408.pdf,  
accessed November 2020). 


22 Principes et considérations sur l’ajout d’un vaccin dans un programme national de vaccination: 
de la décision à l’exécution et au suivi. Genève: Organisation mondiale de la Santé; avril 2014 
(https://apps.who.int/iris/bitstream/handle/10665/151615/9789242506891_fre.pdf, consulté 
en novembre 2020). 


23 Vaccins antipneumococciques conjugués chez les nourrissons et les enfants de moins de 5 ans: 
note de synthèse de l’OMS – février 2019. Relevé épidémiologique hebdomadaire. 2019;94:85–
104 (https://apps.who.int/iris/bitstream/handle/10665/310968/WER9408.pdf, consulté en  
novembre 2020). 
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Melinda Gates, l’UNICEF et PATH – regroupés sous le terme 
«Alliance VIPS» – pour élaborer un cadre intégré unique d’éva-
luation et de hiérarchisation des innovations dans le domaine 
des produits vaccinaux. En mai 2020, l’Alliance VIPS a sélec-
tionné 3 innovations prioritaires: les patchs à micro-aiguilles; 
les formulations thermostables, notamment les vaccins qualifiés 
pour une utilisation dans la chaîne à température contrôlée; et 
les code-barres sur les emballages primaires. À présent,  
l’Alliance VIPS s’emploie à élaborer des stratégies de bout en 
bout (de la phase de développement à l’adoption du produit) 
pour ces 3 innovations prioritaires. Un processus de consulta-
tions approfondies avec les fabricants de vaccins et les concep-
teurs de produits innovants, les bailleurs de fonds, les interve-
nants de la mise en œuvre et les partenaires mondiaux aboutira 
à la formulation de plans d’action sur 5 ans qui permettront, 
s’ils sont dotés de ressources suffisantes, d’accélérer les progrès 
jusqu’à l’introduction des produits et l’obtention de l’impact 
recherché. Cette séance du SAGE avait pour objectif de présen-
ter les résultats du processus d’établissement des priorités aux 
partenaires de la vaccination et de recueillir leurs commentaires 
sur les hypothèses de base adoptées par l’Alliance VIPS, ainsi 
que sur les prochaines étapes proposées.


Le SAGE a approuvé le choix des 3 innovations prioritaires et 
a convenu qu’elles étaient susceptibles d’avoir un impact 
programmatique important. Le SAGE a indiqué qu’il souscrivait 
aux principes suivants, devant servir de base à la planification 
de la stratégie VIPS: 


 Pour atteindre les objectifs de couverture et d’équité, des 
innovations doivent être apportées aux méthodes et aux 
caractéristiques des produits vaccinaux; cela se traduira à 
l’avenir par l’achat et la mise en œuvre de produits et de 
méthodes différenciés.


 Des stratégies de bout en bout intégrées et coordonnées 
sont nécessaires pour accélérer le développement des inno-
vations prioritaires et préparer l’adoption de ces produits 
par les pays, en tenant compte des enseignements tirés 
d’expériences passées, comme celle d’Uniject. 


 Dans l’idéal, les produits vaccinaux novateurs devraient 
être neutres en termes de coût d’approvisionnement; si le 
prix d’achat du nouveau produit est sensiblement supé-
rieur à celui du vaccin existant, il faudra pouvoir prouver 
que des économies seront générées au niveau des presta-
tions programmatiques et de l’impact économique pour 
en justifier l’achat. 


 En vue du déploiement de ces innovations, une évolution 
de l’environnement programmatique et politique et des 
systèmes d’achat et de distribution sera nécessaire pour 
permettre à des présentations différenciées de coexister au 
sein d’un même pays ou d’une même région. 


Le SAGE a recommandé à l’Alliance VIPS de continuer à évaluer 
toute la gamme de produits novateurs afin d’identifier ceux qui 
pourraient présenter un intérêt particulier dans le contexte de 
la vaccination contre la COVID-19. Outre les efforts déployés 
pour accélérer le développement et l’utilisation des innovations 
axées sur l’offre, le SAGE a conseillé à l’Alliance VIPS d’accorder 
une attention particulière aux innovations axées sur la demande, 
lesquelles seront nécessaires pour atteindre les populations non 
vaccinées. 


UNICEF and PATH – known as the VIPS Alliance – to 
develop a single integrated framework to evaluate and 
prioritize vaccine product innovations. In May 2020, 
VIPS prioritized 3 vaccine product innovations: micro-
array patches (MAPs); heat stable formulations includ-
ing Controlled Temperature Chain qualified vaccines; 
and barcodes on primary packaging. Next, the VIPS 
Alliance is embarking on the development of end-to-
end (development-to-uptake) strategies for the 3 prior-
itized innovations. In-depth consultation with vaccine 
manufacturers and innovation developers, funders, 
implementation stakeholders and global partners will 
inform 5-year action plans that, if resourced, could 
accelerate their progress to introduction and impact. 
The purpose of this SAGE session was to communicate 
the outcomes of the prioritization process to the immu-
nization community, and to seek feedback on key 
assumptions and on the proposed next steps for VIPS.


SAGE agreed with the 3 prioritized product innovations 
and concurred that they could have significant program-
matic impact. SAGE endorsed the following principles 
as a basis for VIPS strategic planning: 


 Innovations in vaccine product attributes and 
approaches are needed to achieve coverage 
and equity goals; this implies future procurement 
and implementation of differentiated products and 
approaches.


 Co-ordinated and integrated end-to end strategies 
are needed to advance the priority innovations and 
prepare for country uptake, taking into consider-
ation lessons from previous experience, e.g. Uniject. 


 Ideally, innovative vaccine products should be 
procurement cost neutral; if procurement cost is 
incrementally greater than the existing vaccine, 
evidence of cost savings in programmatic delivery 
and economic impact is needed to rationalize 
procurement. 


 To prepare for the deployment of these innova-
tions, the programmatic, policy, procurement and 
delivery environment need to evolve to enable 
differentiated presentations within a single coun-
try or region.


SAGE recommended that VIPS should continue to assess 
the product innovation landscape to identify opportuni-
ties in the context of COVID-19 vaccines. Beyond 
advancing development and use of “supply-side” product 
innovations, SAGE advised that VIPS should explore 
“demand-side” innovations which are needed to reach 
the unreached. 
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WHO web sites on infectious diseases – Sites internet de l’OMS sur les maladies infectieuses 


Avian influenza https://www.who.int/influenza/human_animal_interface Grippe aviaire


Buruli ulcer http://www.who.int/buruli Ulcère de Buruli


Child and adolescent health and development http://www.who.int/child_adolescent_health  Santé et développement des enfants  
et des adolescents


Cholera http://www.who.int/cholera Choléra


COVID-19 https://www.who.int/emergencies/diseases/novel-coronavirus-2019 Maladie à coronavirus 2019 (COVID-19)


Dengue http://www.who.int/denguecontrol Dengue


Ebola virus disease https://www.who.int/health-topics/ebola/#tab=tab_1 Maladie à virus Ebola


Emergencies https://www.who.int/emergencies Situations d’urgence sanitaire


Epidemic and pandemic diseases https://www.who.int/emergencies/diseases Maladies épidémiques et pandémiques


Eradication/elimination programmes http://www.who.int/topics/infectious_diseases Programmes d’éradication/élimination


Fact sheets on infectious diseases http://www.who.int/topics/infectious_diseases/factsheets Aide-mémoires sur les maladies infectieuses


Filariasis http://www.filariasis.org Filariose


Global Foodborne Infections Network (GFN) http://www.who.int/gfn Réseau mondial d’infections d’origine alimentaire


Global Health Observatory (GHO) data https://www.who.int/gho Données de l’Observatoire de la santé mondiale


Global Influenza Surveillance and Response 
System (GISRS)


https://www.who.int/influenza/gisrs_laboratory Système mondial de surveillance et d’intervention 
en cas de grippe (GISRS)


Global Outbreak Alert and Response 
Network (GOARN)


https://www.who.int/ihr/alert_and_response/outbreak-network/en/ Réseau mondial d’alerte et d’action en cas
d’épidémie (GOARN)


Health topics http://www.who.int/topics/en La santé de A à Z


Human African trypanosomiasis http://www.who.int/trypanosomiasis_african Trypanosomiase humaine africaine


Immunization, Vaccines and Biologicals http://www.who.int/immunization Vaccination, Vaccins et Biologiques


Influenza https://www.who.int/influenza Grippe


International Health Regulations http://www.who.int/ihr Règlement sanitaire international


International travel and health http://www.who.int/ith Voyages internationaux et santé


Leishmaniasis http://www.who.int/leishmaniasis Leishmaniose


Leprosy http://www.who.int/lep Lèpre


Lymphatic filariasis http://www.who.int/lymphatic_filariasis Filiariose lymphatique


Malaria http://www.who.int/malaria Paludisme


Middle East respiratory syndrome coronavirus
(MERS-CoV)


https://www.who.int/emergencies/mers-cov Coronavirus du syndrome respiratoire du 
Moyen-Orient (MERS-CoV)


Neglected tropical diseases http://www.who.int/neglected_diseases Maladies tropicales négligées


Onchocerciasis http://www.who.int/onchocerciasis Onchocercose


OpenWHO  https://openwho.org/   OpenWHO


Outbreak news http://www.who.int/csr/don Flambées d’épidémies


Poliomyelitis http://www.polioeradication.org Poliomyélite


Rabies http://www.who.int/rabies Rage


Schistosomiasis http://www.who.int/schistosomiasis Schistosomiase


Smallpox http://www.who.int/csr/disease/smallpox Variole


Soil-transmitted helminthiases http://www.who.int/intestinal_worms Géohelminthiases


Trachoma http://www.who.int/trachoma Trachome


Tropical disease research http://www.who.int/tdr Recherche sur les maladies tropicales


Tuberculosis http://www.who.int/tb and/et http://www.stoptb.org Tuberculose


Weekly Epidemiological Record http://www.who.int/wer Relevé épidémiologique hebdomadaire


WHO Lyon Office for National Epidemic 
Preparedness and Response


http://www.who.int/ihr/lyon Bureau OMS de Lyon pour la préparation
et la réponse des pays aux épidémies


WHO Pesticide Evaluation Scheme (WHOPES) https://www.who.int/whopes/resources Schéma OMS d’évaluation des pesticides 


Yellow fever http://www.who.int/csr/disease/yellowfev Fièvre jaune 


Zika virus disease https://www.who.int/emergencies/diseases/zika Maladie à virus Zika
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The biannual meeting of the Regional Immunization Technical Advisory Group (RITAG) of the African region was conducted from 
18-19 November 2020. The virtual meeting was attended by more than 250 global immunization experts. Participants included RITAG 
members, National Immunization Technical Advisory Group (NITAG) members of countries in the African region, representatives of 
development partners and donors, immunization programme managers of countries in the African region, and WHO and UNICEF 
immunization experts in the African region. 


The meeting deliberated on three important issues: First, the COVID-19 pandemic and COVID-19 vaccine issues; second, the state 
of immunization services amidst COVID-19 and future strategies to revamp services; and third, the current state of polio eradication 
challenges, such as the growing number of circulating Vaccine Derived Polio Viruses type 2 (cVDPV2) and proposed responses. 


A series of guiding and informative presentations were made by managers and focal points that lead the aforementioned issues. Presenters 
were from WHO/AFRO, WHO, Gavi, the Vaccine Alliance and the Strategic Advisory Group of Experts (SAGE) on immunization. The 
RITAG members provided key recommendations for implementation by WHO, partners and countries in order to address the challenges 
and issues identified in the presentations and discussions. The recommendations generally emphasized on ensuring fair and equitable 
allocation of COVID-19 vaccines for the region and priority populations. They also underlined the need to ensure immunization services 
are revamped and continued amid COVID-19. Additionally, the recommendations included measures to ensure the region maintains 
its wild polio free status.


This RITAG meeting uniquely featured a special virtual recognition event for Dr. Robb Linkins, a previous RITAG member; Dr. Robert 
(Bob) Davis, an immunization programme champion; and the late Dr. Koffi Isidore, a former WHO/AFRO polio programme expert. 


RITAG Meeting Report November 2020


Executive Summary  
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Overview 
 
COVID-19 Vaccine 
COVID-19 is a pandemic of uncertain duration that is overstretching 
the weak health and surveillance systems in Africa. Social measures 
aimed at limiting transmission add a heavy socioeconomic burden 
particularly to vulnerable populations. However, the pandemic 
appears not to have been as deadly in Africa as it has been in Europe, 
North America and Asia. However, the precise burden of COVID-19 
in the WHO African region is not clear due to sub-optimal testing 
and under reporting. Several seroprevalence studies are currently 
underway and should provide supplementary data on the extent 
of SARS-CoV-2 exposure in the African population. 


However, RITAG notes with grave concern that the health worker 
deaths from COVID-19, as a proportion of all cases across the region 
and globally, are unacceptably high. This is very concerning, as the 
health workforce plays a critical role in the pandemic response and 
in the delivery of all essential health services. Every effort must be 
made to protect and preserve the health workforce and urgently 
implement the previous RITAG recommendations provided on 
this issue.


RITAG recognizes the concerted efforts of WHO, the Africa Centres 
for Disease Control and Prevention (Africa CDC) and other global 
stakeholders to provide support to countries for diagnosis, reporting 
and management of COVID-19 cases in the African region, despite 
the shortage of testing materials and Personal Protective Equipment 
(PPE) in some geographies. The expansion and decentralization of 
testing facilities and introduction of rapid diagnostic tests is also 
commendable.


The development and delivery of efficacious and safe vaccines, 
along with implementation of COVID-19 prevention measures, is 
one vital tool to bring this pandemic to an end. However, selecting 
the right type of vaccines and identifying the appropriate target 
populations is equally important. Learning from past successes 
of introducing vaccines such as MenAfriVac and Ebola vaccines 
that were evaluated and implemented in the African region, it is 
important to support these decisions with epidemiological data. 
While it would be preferable to have vaccine safety and efficacy 
data from the region, this might not be realistic noting the speed 
with which vaccines have had to be developed and introduced. 
Instead, once vaccines are introduced it will be critically important 
to have systems for rigorous monitoring of safety and effectiveness 
at a population level. RITAG believes that data-driven decision-
making is essential to achieve the desirable vaccine acceptance, 
uptake and impact level. 


Accordingly, RITAG welcomes and endorses the WHO SAGE 
values framework for the allocation and prioritization of COVID-19 
vaccination, which is intended as an interim guidance for policy 
makers and expert advisors at global, regional and national levels. 
RITAG also endorses the guidance on prioritization of target 
populations under supply constrained situations while noting 
that a significant contextualization at country level will be essential.


The COVAX Facility aims to ensure adequate and equitable access 
to safe and efficacious vaccines for all countries of the world. RITAG 
welcomes the plan to subsidize support to 92 Advance Market 
Commitment (AMC) countries as well as allowing self-financing 
countries to get the benefit of collective price negotiations. The 
overall aim will be to provide all participating countries with vaccine 
purchases for up to 20% of their population in the first instance and 
share cost for the additional vaccines they may request. RITAG also 
noted the ambition and resource mobilization efforts of the African 
Union (AU) to have up to 60% of the population vaccinated against 
COVID-19 in order to build herd immunity and mitigate further 
health and economic impact of the virus. 


RITAG recognizes the experience of the African region in responding 
to outbreaks such as Ebola, Cholera and yellow fever that may have 


built some level of preparedness in dealing with epidemics that affect 
all ages, and require a host of preventive, diagnostic and therapeutic 
interventions. Though experiences of delivering vaccines can be 
drawn from these previous outbreaks, each pathogen epidemic has 
its unique characteristics that must be considered, particularly with 
regard to risk communications. 


In comparison with other continents, the African region, outside 
of South Africa, has not felt the full direct health impact of the 
pandemic for reasons that are still being studied. This situation 
may wrongly imply to the public and even to many health workers, 
that COVID-19 is not an “African problem”. Such misconceptions, 
sometimes fueled by misinformation, can lead to vaccine hesitancy, 
which is a growing concern. In addition, there is evidence in the 
region of growing non-adherence to key preventive measures such 
as wearing masks, sanitizing and physical distancing. Given this 
context, communications about vaccines must be framed within the 
COVID-19 vaccine prevention package and contextualized within 
the social, cultural and political milieu of each country.


 
Revamping Immunization and Vaccine 
Preventable Disease (VPD) Surveillance 
in the African Region amid COVID-19


RITAG noted with concern the disruptions to immunization as a 
result of the COVID-19 pandemic that resulted in sharp drops in 
immunization coverage, as well as postponement of the introduction 
of new vaccines and of scheduled supplementary immunization 
activities (SIAs) in countries of the African region. Lockdowns 
and fear of getting COVID-19 had the most adverse effects with 
programme elements being disrupted. Similarly, VPD and acute 
flaccid paralysis (AFP) surveillance has been negatively affected by 
the repurposing of surveillance infrastructure and human resources 
to support COVID-19 activities. This has resulted in delayed case 
notification and investigation, and inadequate sample collection, 
transport and testing. 


Countries are implementing various remedial innovative strategies 
to catch up for the lost performance based up on the WHO issued 
guidelines for maintaining essential service amid the COVID-19 
pandemic. These innovative strategies include adjusting their 
immunization policies to accommodate delayed vaccination, 
deploying innovative service delivery modalities, integrating 
immunization services with other child health and nutrition 
campaigns, and conducting widespread communication and 
advocacy on service safety and availability. As a result, children who 
have missed doses are being vaccinated, postponed SIAs are being 
conducted, and countries are now increasing their vaccine buffer 
standards to withstand future shocks. RITAG acknowledges the 
countries’ efforts to manage the situation and revamp immunization 
services.  


Regional Framework for the Operationalization 
of the Immunization Agenda 2030


RITAG noted that WHO/AFRO has developed the regional 
framework for implementation of the Immunization Agenda 2030 
in the African region based upon its recommendation in previous 
meetings. It recognized the updated objectives, targets, milestones, 
strategies and proposed priority actions of the regional framework. 
RITAG also noted that the updated regional framework is proposed 
to the Regional Committee of the African region for its review and 
adoption in its upcoming meeting.


RITAG recognized the need to continue developing the Regional 
Strategic Plan for Immunization 2021-2025 as the basis for the 
operationalization of the regional framework. However, RITAG 
stressed that it requires more time to deliberate on the regional 
framework’s newly developed indicators, targets and milestones, 
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and advised the need for another dedicated session to conduct 
this consultation.


 
Polio Eradication, nOPV2 and IPV


RITAG remains concerned by the high numbers of circulating 
Vaccine Derived Polio Virus type 2 (cVDPV2) outbreaks in 
the region, but acknowledges the remarkable progress made in 
successfully resuming outbreak response campaigns despite the 
ongoing COVID-19 pandemic. Over 35 million children in 15 
countries have received monovalent Oral Polio Vaccine type 2 
(mOPV2) through campaigns conducted since September 2020. 


RITAG recognizes the challenges posed by an outbreak response 
conducted using mOPV2, noting that a relatively high proportion 
of cVDPV2 cases are attributable to seeding from the mOPV2 
vaccine. Therefore, RITAG welcomes the plan to use novel Oral 
Polio Vaccine type 2 (nOPV2) for cVDPV2 outbreak responses 
starting from 2021 and commends the efforts made in planning for 


its roll out in high-risk countries. The nOPV2 vaccine is approved 
through emergency use listing as part of the polio end game strategy. 
As compared to mOPV2, it has reduced likelihood of seeding new 
cVDPV2 infections while providing equivalent protection. 


The introduction of Injectable Polio Vaccine (IPV) into essential 
immunization has been to boost individual immunity, and along 
with the other strategies, contributes to the polio eradication effort. 
This has been hampered by the constrained global supply of IPV 
that deterred its widespread introduction and caused limited uptake. 
RITAG welcomes the news that global shortages in IPV vaccines 
have now been resolved. 


The RITAG welcomed the African region’s certification as wild polio 
free in August 2020. Against this background, RITAG acknowledged 
that there is likely to be confusion about why ongoing polio 
vaccination is required, and why a new polio vaccine (nOPV2) to 
control cVDPV2 is being introduced in some areas.
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Recommendations
COVID-19 Vaccine 
 
RITAG recommends:   


WHO, Africa CDC and other partners should facilitate 
detailed review and analysis of existing COVID-19 
and SARS-CoV-2 clinical and epidemiological data, 
including COVID-19 distribution, mortality rates and 
associated co-morbidities in the region to support evidence-
driven prioritization of population groups for COVID-19 
vaccination in the African region.


National governments should establish a National COVID-19 
Advisory committee tasked with adapting the WHO 
roadmap for prioritization of populations for COVID-19 
vaccines, to inform the fair allocation of vaccines, using 
national COVID-19 epidemiological and clinical data and 
readiness assessment result. These national structures should 
be supported by WHO, Africa CDC, partner organizations, 
NITAGs, civil society organizations (CSOs) and public health 
research institutions. 


National governments, with coordinated support (and 
prequalification) from WHO and partners, should choose 
suitable COVID-19 vaccines to be used in their countries, 
based on analysis of the data on safety, quality and efficacy 
of the vaccine, programmatic suitability and operational 
cost of delivering the vaccine, and through guidance from 
the COVAX Facility as well as their NITAGs and National 
COVID-19 Advisory Committee.
 
 
 
WHO and partners should develop and provide tools 
and technical support for countries to enable them to 
identify country-specific myths and misinformation 
about COVID-19 vaccines, and implement proactive 
communication interventions that debunk this 
misinformation and address potential vaccine hesitancy. 


 
 
Countries, with a coordinated support from WHO and 
partners, and through engagement of community groups, 
CSOs and other stakeholders, should develop and implement 
a robust risk communication plan/strategy for COVID-19 
vaccines that is grounded on risk perceptions, evident risk 
realities and cultural appropriateness (local relevance). The 
strategy should be informed by ethnographic and socio-
anthropologic studies, and be built on previous experiences 
of responding to similar outbreaks that involve vaccines (e.g., 
Ebola, yellow fever, Cholera, etc.). Furthermore, it should 
aim to communicate not only about vaccines, but also about 
the full package of COVID-19 interventions, and target not 
only communities but also health care workers, social and 
political leaders, and high-risk groups.
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Countries that are fully funded through the AMC 92 
commitment, and those that are self-financing, are 
encouraged to acquire and procure COVID-19 vaccines 
through the COVAX Facility at a negotiated price. 


Noting the ambition of reaching at least 60% of the  
African population with COVID-19 vaccines, WHO/
AFRO, AU, Africa CDC and other partners should jointly 
mobilize resources from donors, lenders, domestic 
sources and private actors to fund both the COVAX 
Facility and support countries to procure COVID-19 
vaccines.


WHO, AU and other partners, in reference to the Addis 
Declaration on Immunization (ADI) commitment for 
building vaccine manufacturing capacity, and the need to 
build resilience against future outbreaks of VPDs in the 
African region, should support countries to incrementally 
build vaccine manufacturing capacity. This could include 
fill and finish, the production of traditional and easy 
to make vaccines, and later the production of the more 
complex vaccines including COVID-19 vaccines. 
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Polio Eradication, nOPV2 and IPV
 
 
RITAG recommends: 


Countries in the African region, with coordinated 
support from the Global Polio Eradication Initiative 
(GPEI), should strengthen their communication to 
the public, health workers and policy makers on 
the importance of continuing provision of mOPV2/
nOPV2 and IPV in the immunization programme, 
and on the justification behind continuing 
vaccination even after the certification of the region 
as wild polio free.


 
Countries at a higher risk of cVDPV2 outbreaks, 
with coordinated support from WHO/AFRO and 
other GPEI partners, should develop readiness 
plans, introduce nOPV2, and conduct post-
introduction data monitoring to evaluate 
performance of nOPV2 with regard to population 
level effectiveness and safety, including seeding 
properties, in comparison with mOPV2. 


 
 
WHO and partners should develop and implement 
plans to assist countries to improve their IPV 
coverage in routine immunization, including 
moving towards the introduction of a second dose 
of IPV, thus increasing population level immunity.  
National IPV based campaigns should be further 
integrated with measles campaigns to reach 
higher coverage.


Revamping Immunization and VPD 
Surveillance in the African Region  
amid COVID-19


RITAG recommends: 


WHO and partners should assist countries whose 
VPD and AFP surveillance systems are performing 
sub-optimally to explore models that integrate and 
streamline VPD, AFP and COVID-19 surveillance 
systems more efficiently. WHO and partners should 
urgently share experiences from Zimbabwe and 
Zambia in order to demonstrate proven methods 
that countries can implement to restore surveillance 
performance in the short term.


Countries should be encouraged by the WHO/
AFRO and WHO country offices to develop systems 
to track and account for catch-up activities in their 
national health management information systems.


1
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I.Opening Session
 Introductory Remarks
Professor Helen Rees, Chair of RITAG, gave introductory 
remarks. She welcomed participants to the biannual meeting and 
began her speech by appreciating the stellar achievements of the 
African region. Notably, the certification of the region as wild 
poliovirus free in August 2020, and the declaration of the end of 
the 11th Ebola outbreak in the Democratic Republic of the Congo 
(DRC) were applauded. She congratulated Dr. Matshidiso Moeti, 
the Regional Director of WHO/AFRO, Dr. Richard Mihigo, the 
Coordinator of the VPD programme in WHO/AFRO, and the 
entire WHO secretariat for the achievements in the region and 
their significant contributions thereof. She also appreciated the 
Strategic Advisory Group of Experts (SAGE) for engaging the 
RITAG during the formulation of their recommendations. 


The Chair stated that COVID-19 is an unprecedented public 
health event that is impacting our personal and work lives, our 
communities, the African region and the entire world at large. 
She appreciated the efforts of global institutions such as WHO, 
the Coalition for Epidemic Preparedness Innovations (CEPI) 
and Gavi, the Vaccine Alliance, for creating innovative platforms 
and tools that strengthen the response against COVID-19 
and mitigate its impact on essential health services. The Chair 
underlined the importance of the RITAG in providing bold and 
strong recommendations about ensuring fair and equitable access 
to these COVID-19 tools and vaccines in pipeline. 


Professor Rees reminded RITAG members of the protocols of 
the meeting, including the need to declare any potential conflict 
of interest and later confirmed that all RITAG members have 
complied. Other participants were also requested to declare 
and specify any conflict of interest in the virtual chat. Citing the 
adoption of the programme of work in the closed door meetings 
of the RITAG before the opening of the official meeting, she 
invited the guest of honor – Dr. Joseph Cabore, the Director of 
Programme Management (DPM), delegated by Dr. Moeti – to 
make the opening remarks. 
 
Opening Remarks 
On behalf of the Regional Director, Dr. Cabore welcomed all 
participants to the meeting, noting that it was being held during 
a consequential time, with global interest in COVID-19 vaccines 
on the rise, and results of phase 3 clinical trials of vaccines against 
COVID-19 recently announced. COVID-19 has proven that a 
public health risk in any particular location in the world is a threat 
that can affect the global community. To mitigate the impact of 
COVID-19, several high income countries have committed 
resources and entered contracts to secure vaccines. In parallel, 
WHO, Gavi, the Vaccine Alliance and CEPI collaborated to create 
the COVAX Facility, which can benefit low- and middle-income 
countries (including the 47 countries in the African region) in 
securing equitable access to vaccines, irrespective of their income 
levels, when efficacious vaccines are available.


Dr. Cabore emphasized the potential benefit of the Facility for 
the African region, while highlighting the challenges associated 
with introducing such new vaccines that the region must prepare 
for. Preparing systems and institutions for regulatory approvals, 
defining priority groups to be vaccinated and refining distribution 
strategies were some of the key challenges stated by the DPM, 
requiring prior readiness. African countries, in particular, will 
need to build capacity that can enable effective distribution of 
vaccines while adhering to cold chain requirements of specific 
vaccines. He recalled that these potential challenges were raised 
by member states of the African region during the World Health 
Assembly conducted the week before the RITAG meeting, 
emphasizing the financial implication of such requirements and 
associated community mobilization strategies. 


Dr. Cabore pointed out that the COVID-19 pandemic has 
negatively affected health services in general and immunization 
services in particular. Service disruptions caused by the pandemic 


have caused more than 1 million children to miss their DPT3 
vaccines. This will likely cause further declining of DPT3 coverage 
in the African region; worsening the 74% coverage reported in 
2019. Citing the illustrative fact that 35 million children in 15 
countries have been vaccinated with polio vaccine campaigns since 
July 2020, in response to the cVDPV2 outbreaks, he applauded 
the efforts to resume essential services including immunization 
amid COVID-19.


Dr. Cabore stated that the RITAG’s advice regarding the 
COVID-19 vaccine will be highly welcomed and will be used 
by the WHO/AFRO secretariat to offer strategic guidance to 
countries in the region. Given the need to step up actions against 
all VPDs to prevent further decline in immunization coverage due 
to COVID-19, RITAG was also requested to advise on strategies 
to revamp immunization services. Dr. Cabore officiated the 
meeting, stating that the Regional Director is looking forward to 
receiving the RITAG’s recommendations on COVID-19 vaccines, 
revamping immunization services and polio eradication efforts in 
the region.


 
Highlights from October 2020 SAGE Meeting
The Strategic Advisory Group of Experts (SAGE) met in October 
2020 to discuss and provide guidance on key issues related to 
COVID-19 vaccines, immunization during COVID-19, service 
resumption and polio eradication. Dr. Alejandro Cravioto, the 
current SAGE Chair, presented the decisions of the group to 
the RITAG meeting. The recommendations made by the group 
included: 


For immunization in the context of the COVID-19 
pandemic and other disruptive events: 
As immunization programmes recover, “Zero dose” children are 
likely to continue to be left out, exacerbating inequity. Accordingly, 
SAGE advised all countries to conduct catch-up vaccination 
strategies by endorsing the WHO recommendation for essential 
immunization services resumption while implementing 
COVID-19 control measures.


SAGE endorsed the document ‘Immunization as an Essential 
Health Service’. These guiding principles for immunization 
activities supersede the previous guiding principles issued in 
March 2020. The principles recommend actions that need to be 
taken during times of severe disruption, including during the 
COVID-19 pandemic.  The document enhances prior principles 
regarding the importance of preserving immunization as an 
essential health service, and the essentiality of catch-up vaccination 
policies and strategies. It also underlines the importance of 
prioritization of activities to address outbreak-prone VPDs and 
to protect vulnerable populations. By recognizing the potential 
impact of any shocks on immunization systems, the guidance is 
broadened to any major disruptive event.  


The interim guidance on seasonal Influenzae vaccination 
recommendations during the COVID-19 pandemic of 21 
September 2020, guides that initial start on COVID-19 vaccines 
should continue along with seasonal flu vaccinations. There are 
currently limited data on COVID-19 comorbidity with influenza 
or pneumococcal disease as well as on benefits of influenza or 
pneumococcal vaccination during the COVID-19 pandemic. 


In the context of COVID-19, SAGE reconsidered the prioritization 
of risk groups for influenza vaccination. It recommended that 
highest priority groups for influenza vaccination are health care 
workers and older adults. In no particular order, additional groups 
for influenza vaccination are pregnant women, individuals with 
underlying health conditions, and children (6-59 months of age). 


SAGE also noted that evidence is insufficient to support a 
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recommendation to introduce an adult pneumococcal vaccination 
programme in response to the COVID-19 pandemic. However, 
in countries with existing adult pneumococcal vaccination 
programmes, improving vaccine coverage and thereby reducing 
pneumococcal disease may prove beneficial to alleviate the related 
burden on health systems. 


 
For the COVID-19 vaccines:


With regard to COVID-19 vaccines, SAGE has supported a 3-step 
process to provide guidance for overall programme strategy as 
well as vaccine specific recommendations. These are:


1- The WHO SAGE values framework for the allocation 
and prioritization of COVID-19 vaccination, issued on 
14 September 2020, outlines six principles and 12 public 
health objectives, 


2- A Prioritization Roadmap that iterates the public health 
strategies and targeted priority groups for different 
scenarios of vaccine availability and epidemiologic 
settings, and 


3- Vaccine-specific recommendations for the use of specific 
vaccines will be issued in the future as licensed vaccines 
become available. Evidence will be retrieved and assessed 
through a living systematic review. 


In addition, the SAGE recommended that overall public health 
strategies should be grounded on ethical values as outlined in 
the values framework, and for the prioritization to be conducted 
continuously, which will assist SAGE in further adapting the 
Roadmap. The guidance will be a living document to be published 
as an interim guidance.


SAGE highlighted the need for early and comprehensive 
preparedness planning for post-licensure surveillance of 
COVID-19 vaccines’ impact and safety. It underlined the need 
for strict adherence to Good Clinical Practice (GCP) with the 
focus on robust regulatory oversight and safety monitoring by 
independent data safety monitoring boards, and the rights to 
medical confidentiality of all trial participants.


For polio progress, IPV and nOPV2 use:


SAGE acknowledged the certification of the WHO African 
region as wild poliovirus free on 25th August 2020 by the African 
Regional Certification Committee. However, it expressed concern 
about continuing circulation of wild poliovirus in Afghanistan 
and Pakistan that increases the risk of potential importation to 
the African region. The challenges of the programme to effectively 
control outbreaks of vaccine-derived polioviruses in the African 
region is noted.


SAGE endorsed for a second Inactivated Poliovirus Vaccine 
(IPV) dose to be introduced into all 94 countries that currently 
administer one IPV dose and bivalent oral poliovirus vaccine 
(bOPV) in their routine immunization schedules. It also provided 
recommendations regarding preferred and alternative schedules 
for the two IPV doses.


SAGE was updated on the progress of the novel Oral Polio 
Vaccine type 2 (nOPV2) which was being submitted for 
Emergency Use Listing (EUL); nOPV2 is the first vaccine to 
go through the EUL process.  SAGE re-affirmed its April 2020 
recommendation on the nOPV2 initial use criteria under EUL 
and made new recommendations related to nOPV2 assessment 
and safety monitoring to support decision-making for subsequent 
phases of nOPV2 use. In principle, SAGE endorsed that nOPV2 
becomes the vaccine of choice for response to circulating vaccine 
derived poliovirus type 2 (cVDPV2) outbreaks after the interim 


recommendation for EUL is issued, and after review of the initial 
use period is completed and all requirements for use are met. 
SAGE noted that it does not recommend IPV to be used for 
poliovirus outbreak response. 


For regional measles elimination:


SAGE appreciated the progress towards regional measles 
elimination targets worldwide between 2000-2019, but noted 
the mixed pattern. During 2000–2016, annual reported measles 
incidence decreased globally; however, the incidence increased 
in all regions during 2017–2019. The global annual number of 
reported measles cases of over 872,000 in 2019 is recorded as the 
highest in 15 years. Since 2000, estimated measles deaths decreased 
by 62%, and measles vaccination has prevented an estimated 
25.5 million deaths worldwide. Accordingly, SAGE endorsed the 
multi-partner Measles and Rubella Strategic Framework (MRSF), 
2021-2030, to guide the strategic priorities and programmatic 
efforts towards measles and rubella elimination. 


The purpose of the MRSF is to create the conditions for 
eradication through pivotal strategy delivered in a unified 
approach that strengthens routine immunization. Measles 
vaccine has the highest return on investment in immunization 
by a large margin. The modelled benefits of continuing measles 
vaccination during the COVID-19 pandemic also exceed all 
other antigens when considering overall child deaths averted 
through routine immunization. However, SAGE echoed concern 
that the COVID-19 pandemic is creating large immunity gaps 
and may increase malnutrition and disruption to Vitamin A 
supplementation leading to higher case fatality rates (CFRs). 


Implementation Status of July 2020 RITAG 
Recommendations
On behalf of the WHO secretariat, Dr. Andre Bita, the focal point 
for Meningitis in WHO/AFRO, presented the progress made in 
implementing the previous RITAG recommendations by WHO, 
partners and countries. Out of the 27 recommendations made by 
the group, four were reported as completed while the remaining 
23 are in progress, and no activity remained 
uninitiated (Figure 1).  
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Figure 1: Implementation status of July 2020 RITAG recommendations, as of November 2020


The recommendations were organized in 3 areas and highlights were provided accordingly:


1. Immunization in the context of COVID-19 vaccine:  RITAG recommended that routine immunization services 
be provided through integrated service delivery in adherence to the COVID-19 control strategies, such as Infection 
Prevention and Control (IPC) measures. It was reported that implementation of all recommendations has been initiated. 
Despite COVID-19 related service disruptions, countries have managed to ensure continuity of services by coordinating 
their immunization systems. Partner agencies also have supported countries in adapting and implementing guidelines for 
continuity of services during the COVID-19 pandemic. Notably, countries, such as Ethiopia, the Democratic Republic of 
the Congo (DRC), and Central African Republic (CAR) have conducted measles Supplemental Immunization Activities 
(SIA), while Uganda, Ghana and Nigeria have carried out Yellow Fever SIAs. Countries that have been affected by 
cVDPVs have resumed conducting polio SIAs to curb the outbreaks. As recommended, WHO, partners and countries 
have continued monitoring and addressing rumors and misinformation on vaccines through community oriented risk 
communication.


2. COVID-19 vaccine: RITAG advised WHO, the African Vaccine Regulatory Forum (AVAREF) and partners to give due 
attention to coordinated planning of introduction of the vaccine through robust regulatory preparedness, so as to ensure 
safety of the vaccine. Accordingly, AVAREF and other stakeholders are strengthening countries’ capacity for review of 
COVID-19 vaccine licensure, subsequent introduction and mitigation of potential COVID-19 vaccine adverse events. 
WHO’s AVAREF secretariat met with more than 100 product developers, 20 vaccine manufacturers and new manufacturers 
of products against COVID-19 from Europe, North America, South-East Asia and China. Discussions with these companies 
are currently ongoing. 


3. Polio eradication: RITAG recommended maintaining of polio eradication efforts while using polio-related resources 
and platforms to intensify COVID-19 responses. Currently, efforts to have a second dose of IPV introduced in routine 
immunization by 2021 are ongoing and progressing well. Countries are using the Polio programme infrastructure to 
support response to the COVID-19 pandemic, including surveillance for cases. Vitamin A and deworming campaigns 
were also integrated with cVDPV2 SIAs. WHO’s Emergency Use Listing (EUL) interim recommendation for nOPV2 was 
issued on 13 November 2020 and pilot countries are being prepared to use this vaccine to respond to cVDPV2 outbreaks.


The recommendations were organized in 3 areas and 
highlights were provided accordingly:


1. Immunization in the context of COVID-19 vaccine:  
RITAG recommended that routine immunization 
services be provided through integrated service 
delivery in adherence to the COVID-19 control 
strategies, such as Infection Prevention and Control 
(IPC) measures. It was reported that implementation 
of all recommendations has been initiated. Despite 
COVID-19 related service disruptions, countries 
have managed to ensure continuity of services by 
coordinating their immunization systems. Partner 
agencies also have supported countries in adapting 
and implementing guidelines for continuity of 
services during the COVID-19 pandemic. Notably, 
countries, such as Ethiopia, the Democratic Republic 
of the Congo (DRC), and Central African Republic 
(CAR) have conducted measles Supplemental 
Immunization Activities (SIA), while Uganda, Ghana 
and Nigeria have carried out Yellow Fever SIAs. 
Countries that have been affected by cVDPVs have 
resumed conducting polio SIAs to curb the outbreaks. 
As recommended, WHO, partners and countries 
have continued monitoring and addressing rumors 
and misinformation on vaccines through community 
oriented risk communication.


2. COVID-19 vaccine: RITAG advised WHO, the 
African Vaccine Regulatory Forum (AVAREF) 
and partners to give due attention to coordinated 


planning of introduction of the vaccine through 
robust regulatory preparedness, so as to ensure safety 
of the vaccine. Accordingly, AVAREF and other 
stakeholders are strengthening countries’ capacity for 
review of COVID-19 vaccine licensure, subsequent 
introduction and mitigation of potential COVID-19 
vaccine adverse events. WHO’s AVAREF secretariat 
met with more than 100 product developers, 20 vaccine 
manufacturers and new manufacturers of products 
against COVID-19 from Europe, North America, South-
East Asia and China. Discussions with these companies 
are currently ongoing. 


3. Polio eradication: RITAG recommended maintaining 
of polio eradication efforts while using polio-related 
resources and platforms to intensify COVID-19 
responses. Currently, efforts to have a second dose of 
IPV introduced in routine immunization by 2021 are 
ongoing and progressing well. Countries are using the 
Polio programme infrastructure to support response 
to the COVID-19 pandemic, including surveillance 
for cases. Vitamin A and deworming campaigns were 
also integrated with cVDPV2 SIAs. WHO’s Emergency 
Use Listing (EUL) interim recommendation for 
nOPV2 was issued on 13 November 2020 and pilot 
countries are being prepared to use this vaccine to 
respond to cVDPV2 outbreaks.
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COVID-19 Vaccination
COVID-19 Epidemiological Update
Dr. Richard Mihigo, the Programme Manager for the VPD 
programme in WHO/AFRO, presented the update on the 
epidemiology of COVID-19 in the region. He highlighted the 


global increasing trend of COVID-19 cases and deaths from 
April to October 2020, with the highest number of cases being in 
the American regions, followed by Europe and South-East Asia 
(Figure 2).


In the African region, the highest number of new cases during the 
report period is observed in Southern Africa, followed by Northern 
Africa where there is an increasing trend in Morocco, Egypt and 
Algeria. In other parts of the continent, there is a relative decrease 
and stabilization in the number of cases and deaths. The data 


reported to WHO on the African continent as of 16 November 
2020 indicated that the total number of cumulative COVID-19 
cases and deaths reached 1,984, 818 and 47,606, respectively, 
making the case fatality rate (CFR) = 2.4%. In Africa, the highest 
burden of cases was recorded in the age group 30-39 years old.


Figure 3: Top 10 countries with the highest number of COVID-19 cases and deaths in the WHO 
African region, during the period 20 October - 16 November 2020


Figure 2: Global daily trends of COVID-19 cases and deaths
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The analysis of the period 20 October - 16 November 2020 – 
the four weeks preceding the report – showed that the top 10 
countries accounting for 89% of the cases and deaths notified 
included South Africa, Kenya, Algeria, Ethiopia, Angola, Uganda, 


Nigeria, Mozambique, Botswana and Ghana (Figure 3). The 
reported health care workers’ infection rate in the same period 
shows that about 10,000 health workers have been infected in 17 
countries (Figure 4).


Figure 4: COVID-19 cases in health workers in the African region
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Testing remains low as compared to the expected standard. 
The data from 46 countries show that a total of 13,591,990 
Polymerase Chain Reaction (PCR) tests have been carried 
out, with an average of 1,130 tests per 10,000 population. The 
cumulative tests in the region increased by 3% over the last 4 
weeks. Ten countries met the standard target of 10 tests per 
10,000 population per week, and 12 countries had a positivity 
rate of above 5%.


Dr. Mihigo stated that the biggest impact of COVID-19 has 
been the disruption of essential services caused by service 
closures, repurposing of health resources, movement 
restrictions, lack of Personal Protective Equipment (PPE), 
fear and stigma. Out of the impacted essential health services, 
immunization took a significant brunt. A survey conducted 
in Eastern and Southern African (ESA) countries noted that 
vaccines were out of stock in seven of the eight countries that 
reported stockouts of essential medicines and supplies. The 
factors associated with shortages of drugs and supplies were 
mainly transport challenges, such as airline restrictions, and 
financial constraints aggravated by COVID-19. 


Roadmap for Prioritizing Population Groups for 
Vaccines against COVID-19 
Dr. Joachim Hombach from WHO-HQ presented the road 
map proposed by SAGE for COVID-19 vaccine allocation and 
prioritization. Addressing it as a living document that is updated 
as required, Dr. Hombach provided an overview of the steps and 
processes the SAGE pursued to develop this policy document. 
The guidance includes the values framework for the allocation 
of COVID-19 vaccination, the guidance on prioritization of 
target populations under supply constrained situations, and 
the recommendations on the use of COVID-19 vaccines once 
authorized. 


Dr. Hombach shared the main elements of the values framework, 
stating the basic assumption that COVID-19 vaccines must be 
a global public good. The overarching goal of the framework 
is for COVID-19 vaccines to contribute significantly to the 
equitable protection and promotion of human well-being 
among all people of the world. In this framework, the core 
principles are human well-being, equal respect, global equity, 
national equity, reciprocity and legitimacy. Eleven objectives 
for vaccination that correspond to the six core principles 
are also indicated in the guidance document (Table 1). 
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Table 1: The six core principles of the values framework for COVID-19 vaccine allocation and 
prioritization


   PRINCIPLES   OBJECTIVES


Well-Being


Reduce deaths and disease burden from the COVID-19 pandemic 


Reduce societal and economic disruption including strategies for containing 
transmission, reducing severe disease and death, or some combination 


Protect the continuing functioning of essential services, including health 
services


Equal Respect


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


Offer a meaningful opportunity to access vaccine to all individuals and groups 
who qualify for vaccine under prioritization criteria


Global Equity Ensure that vaccine allocation takes into account the special epidemic risks and 
needs of low-and middle-income countries


National Equity


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


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


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


Legitimacy


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


Employ best available scientific evidence, expertise, and significant engagement 
with relevant stakeholders for vaccine prioritization between various groups 
within each country, using transparent, accountable, unbiased processes, to 
engender deserved trust in prioritization decisions
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These principles and objectives of the values framework have been 
used to propose a roadmap for prioritizing groups, which lists 
about 20 different unranked priority groups in accordance with 
vaccination objectives and their relevance to the core principles. 
In order to support country level planning, the roadmap suggests 
public health strategies and target priority groups for different 
levels of vaccine availability in different epidemiologic settings. 
The proposed prioritization roadmap made an assumption that 
vaccines that meet the minimum efficacy level will be available, 
and these will be licensed meeting the WHO target product profile 
(TPP) criteria (Table 2).


Main considerations and information needed for prioritizing use 
of COVID-19 vaccines in the context of limited supply should 
include:


1- Epidemiology and phases in the pandemic,
2- Burden of the disease,
3- Preliminary findings from mathematical modelling,
4- Build on principles and priorities from values framework, 


and
5- Build on the population subgroups identified in the 


values framework


Key assumptions:
•	 Vaccines are licensed and meet all minimum 


criteria of WHO TPP;


•	 Vaccines have at least minimal level 
efficacy in older age groups; idem for other 
subpopulations;


•	 NPI continue to be used;


•	 Vaccine effect on transmission less relevant 
for early scenarios, but information becomes 
available at some point;


•	 No account has been taken of seroprevalence 
and the possible degree of population 
protection already established.


Despite the recommended need for more evidence to implement 
the prioritization matrix, Dr. Hombach noted the paucity of 
researches and evidence in the African region, citing the only 
study being conducted in South Africa as an example. 


He further stressed that, as countries implement the roadmap, 
the vaccine supply expressed in stages I (A/b), II and III should 
be adhered sequentially and these stages are linked to the phases 
defined in the access and allocation framework. Health workers 
being the lead priority group, defining what a health worker 
refers to is crucial. Accordingly, the definition of health worker 
will be based on the International Labour Organization’s (ILO) 
classification; Annex 3. ILO defines health service providers as 
doctors, nurses, midwives, public health professionals, laboratory 
professionals, medical and non-medical technicians, personal care 
workers, and community health workers. It also includes health 
management and support workers, such as cleaners, drivers, 
hospital administrators, district health managers and social 
workers.


In the face of limited supply, countries will need to ensure 
prioritization is made based on weighed risk of exposure by a 
specific group into low, medium, high and very high.


•	 Low risk: No or infrequent contact with general public 
or people known or suspected of being infected with  
SARS-CoV-2


•	 Medium risk: Frequent contact with the general public 
or others but that do not require contact with people 
known to be or suspected of being infected with SARS-
CoV-2


•	 High risk: High potential for close contact with people 
who are known or suspected of having COVID-19; 
contact with objects possibly contaminated with the 
virus


•	 Very high risk: Risk of exposure to aerosols with SARS-
CoV-2, in settings where aerosol-generating procedures 
are performed on patients with COVID-19
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Table 2: Roadmap towards prioritization of target population, epidemiology vs. supply


To support country planning, the Roadmap suggests public health strategies and target priority groups for 
different levels of vaccine availability in different epidemiologic settings
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Dr. Hombach also highlighted other issues to consider in the 
roadmap for prioritizing the use of COVID-19 vaccines in the 
context of limited supply, including gender, pregnancy, lactation, 
children, comorbidities and seroprevalence (for within group 
prioritization in the future). 


 
Update on the COVAX Facility portfolio and 
COVID-19 vaccine allocation mechanism and 
remaining issues and challenges faced by 
African countries
Santiago Cornejo, Director at COVAX Facility, Gavi Secretariat, 
presented the updates on the COVAX Facility and vaccine 
allocation. The Facility is an umbrella mechanism through which 
demand and resources are pooled to support procurement of, and 
equitable access to, COVID-19 vaccines. He detailed the role of 
the partners involved in this work, including WHO, UNICEF, 
CEPI, Gavi and Multilateral Development Banks (MDB). CEPI 
is supporting vaccine research, development and manufacturing 
scale-up from the laboratory to the production facility; Gavi 
is organizing the pooled procurement and incentivizing 
manufacturing expansion to support adequate supply of safe 
and efficacious vaccines; WHO is providing normative guidance 
on vaccine policies, safety, regulation, and allocation; UNICEF 
is coordinating procurement and distribution across COVAX 
participants; and MDBs are offering financing support, including 
directly to participants.


He described the overall objective of the COVAX Facility: to 
end the acute phase of the COVID-19 pandemic by the end of 
2021. Specifically, the Facility aims to (i) deliver 2 billion doses 
of COVID-19 vaccine by the end of 2021, (ii) support the largest 


actively managed portfolio of vaccine candidates globally, (iii) 
guarantee fair and equitable access to COVID-19 vaccines for all 
participants, and (iv) offer a compelling return on investment by 
delivering COVID-19 vaccines as quickly as possible. There are 
187 countries confirmed with the Advance Market Commitment 
(AMC) that will be supported through the funds mobilized by 
Gavi from development partners. The Gavi COVAX AMC has 
raised USD 2.1 billion for 2020, and USD 5 billion is required for 
2021. 


The COVAX Facility pools purchasing power from all 
participating countries to invest in a broad portfolio of promising 
vaccine candidates. It will build a diversified portfolio across 
different technologies, geographies and vaccine characteristics. 
The candidates to join the portfolio are assessed based on several 
dimensions such as safety, efficacy, immunogenicity, probability 
of success, programmatic suitability, availability of supply and 
timing of doses. The decision is made by the COVAX advisory 
committee and a joint tender for procurement and supply 
agreements by UNICEF/PAHO. On the date of the RITAG 
meeting, the Facility had enrolled three vaccine candidates across 
two technology platforms.


The overview of the COVID-19 vaccine landscape (as of 11 
November 2020) shows 47 candidates in human clinical trials 
(Figure 5). Eight of the nine candidates from the COVAX R&D 
portfolio are in human clinical trials, and 19 candidates are in phase 
IIb/III and III. On 9 November 2020, the first efficacy data readouts 
were released for one of the first candidates, which were needed to 
start the process for Emergency Use Authorizations (EUA). The 
first EUA are expected by the first quarter of 2021, and start for 
commercial distribution thereafter.


Figure 5: COVID-19 vaccine landscape – 47 candidates in human clinical trials (as of 11 November 2020)


The final COVAX Facility portfolio is expected to have around 10 
or more candidates across four to five technology platforms, with 
early doses available in Q1 2021. Candidates to be included in the 
COVAX Facility portfolio are being selected from the COVAX 


R&D portfolio and other clinical candidates. Additional candidates 
will be brought into the COVAX Facility portfolio through newly 
established processes, such as UNICEF/PAHO’s announcement of 
joint request for proposals for Independent Product Group (IPG). 
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Mr. Cornejo stated that the first two mRNA candidate vaccines 
have recently released interim efficacy data from their Phase III 
trials. These are the Pfizer/BioNTech BNT162 vaccine and the 
Moderna mRNA-1273 vaccine. The former is reported to have 
90% efficacy at 7 days after the second dose (later reported to be 
95%), and the latter is reported to have 94.5% efficacy at 7 days 
after the second dose. There are trade-offs to including first mRNA 
candidates in the COVAX portfolio, which need to be considered. 
In terms of timing, four to five candidates are expected to have 
efficacy readouts by Q2 2021; in terms of pricing, based on public 
sources (not COVAX negotiations), the vaccines are expected to 
be at higher prices per dose. For example, the Pfizer/BioNTech 
vaccine is expected to be priced at USD 19.5/dose and the 
Moderna vaccine at USD 32-37/dose. It is also crucial to consider 
higher costs and logistics complexities associated with delivery, 
such as the need to use Ultra-Cold Chain (UCC) to keep mRNA 
vaccines at -20°C or -80°C. In terms of novel technology, there is 
limited experience outside of clinical trials (no mRNA vaccine has 
previously been approved for human use).


Guidance is still sought on the inclusion of the first mRNA vaccines 
from three potential decision options: (i) do not include mRNA 
vaccines, (ii) include in small volumes to urgently vaccinate 
healthcare workers (1-3% of the population), and (iii) include in 
larger volumes to vaccinate healthcare workers and other high-
risk groups (3-10% of the population). These three options are 
to be assessed based on two criteria: (i) the opportunity cost for 
the portfolio in accessing other vaccines/candidates (whether 
none, limited or high), and (ii) the delivery costs and complexities 
(whether low, medium or high). Mr. Cornejo reported that 
vaccine allocation will be driven by public health needs for priority 
groups, which may represent about 20% of the population at least 
in the first year. Countries will be asked to develop vaccination 
plans following advice from the SAGE. WHO recommends front-
line personnel (such as health workers) and older age people be 
the first priority groups to receive the vaccine. 


In preparation to deploy the vaccine, Gavi expects the AMC 
countries to solicit different forms of support. The countries 
are expected to need assistance in preparation and roll out of 
the vaccines. For this assistance, Gavi has offered guidance on 
applications to access this support, which has multiple components 


with different submission timelines. These include requests for 
technical assistance by 27 November 2020, vaccine doses by 7 
December 2020 and cold chain equipment from December 2020 
through Q1 2021.


Given that the vaccine development process is extremely expedited 
and the fastest ever in history, manufacturers are unwilling to 
self-insure for product liability claims and are requiring that all 
countries and territories receiving vaccine doses indemnify them 
against such claims. All participants allocated vaccines through 
COVAX will be required to indemnify the manufacturer for the 
vaccines received by them. Lack of such an indemnification may 
limit or delay access to vaccines. To decrease time and transaction 
costs in negotiating indemnity provisions between participants 
and manufacturers, Gavi is negotiating model indemnification 
language to be shared with participants prior to deployment of 
vaccines. All vaccines supplied through the COVAX Facility will 
undergo a rigorous regulatory review and will be approved for 
general use. There will also be a compensation mechanism to 
cover unexpected serious adverse events occurring in countries 
of AMC 92 participants.


Mr. Cornejo concluded his presentation with details of the 
cost-sharing approach that is being considered by the Facility. 
According to the plan, fully subsidized donor-funded doses will 
be distributed across AMC-eligible participants, “jumpstarting” 
introductions and until donor resources are exhausted. The current 
aspiration is for donor-funded doses to reach about 20% of AMC 
participants’ populations, depending on vaccine development 
success, price, vaccine characteristics, and available resources. 
Cost-sharing will then “top-up” donor resources, enabling higher 
population coverage. Participants will have the opportunity to 
cost-share to purchase supplementary doses, beyond what donor 
resources cover. These additional doses will be fully paid for by 
cost-sharing funds (i.e., not donor-subsidized). This will help 
participants reach a greater share of their populations if desired. 
Participants who do not cost-share would still receive their share 
of donor-funded doses but no additional doses. There will be 
advantages of procuring additional doses via the COVAX Facility. 
Multi-lateral donors, such as the World Bank, have earmarked up 
to USD 12 billion for consensual loans for additional doses from 
the COVAX Facility.
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Figure 6: CEPI R&D portfolio – 9 pipeline assets, 8 in human in clinical trials (as of 11 November 2020)
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Regional COVID-19 vaccine readiness and 
delivery activities: Updates and way forward


Dr. Phionah Atuhebwe, the focal point for new vaccines 
introduction in WHO/AFRO, introduced the structure of the 
African Region COVID-19 Vaccine Readiness and Equitable 
Deployment Task force (ACREDT). The establishment of this 
taskforce was welcomed by the RITAG in its previous meeting. She 


shared updates on the structure and functionality of the platform 
in the readiness and delivery preparedness support it provides 
to countries. The regional level ACREDT is functionally and 
structurally linked with the sub-regional level working groups, 
where the regional immunization working groups are based and 
coordinated from. The structure also has the ACREDT partners 
platform that will play a strategic and policy oversight role for the 
region to guide the sub-regional platforms (Figure 7).


Figure 7: Structure of the African Region COVID-19 Vaccine Readiness and Equitable Deployment 
Task force (ACREDT)


Dr. Atuhebwe stated that regional level readiness for COVID-19 
vaccine introduction is showing promising progress. The African 
region has introduced the Vaccine Introduction Readiness 
Assessment Tool (VIRAT) to help countries self-assess their level 
of preparedness in ten key areas. The results of the assessment are 
essential to guide the development of the roadmap for countries’ 
introduction plans. As of 18 November 2020, 40 out of 47 countries 
in the region have reported the result of their initial assessment 


using the online monitoring dashboard. The output from the 
monitoring dashboard on readiness is guiding management 
actions to be taken at a national level (Figure 8). The baseline 
preparation assessment identified specific country improvement 
and technical assistance needs. The lowest score on readiness 
was on Training and Supervision, as that guideline is still under 
development and awaited by countries for use.


Figure 8: Results of the reported baseline assessment of 40 countries in the African region, as of 
18 November 2020
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The continent has made considerable progress to drive towards 
equitable access to COVID-19 vaccines. The establishment of the 
COVID-19 African Vaccine Acquisition Task Team (AVATT) to 
implement the Africa Vaccine Strategy is one marker of progress. 
This strategy aims to fast track adequate vaccine acquisition 
to end the pandemic as soon as possible. The AU financing 
strategy aims to vaccinate 60% of the African population to stop 
further transmission of the virus and associated deaths. The AU 
Commission stated that about USD 12 billion was required to 
cover the aforementioned vaccine need, and this is expected to be 
sourced from the COVAX Facility, The World Bank, direct donors, 
and the African Import Export Bank, which has committed to 
raise up to USD 5 billion. 


Dr. Atuhebwe stressed that in addition to securing financing to 
cover the cost of vaccines and technical assistance, countries will 


need to be prepared to expedite regulatory licensing requirements 
via WHO Emergency Use. This needs to include the procedures 
for post-Emergency Use Listing approvals by National Regulatory 
Authorities (NRA) using the AVAREF platform. Strong national 
level coordination led by top political leadership is also required 
for success, along with involvement of all relevant stakeholders, 
including CSOs. 


Going forward, an official guidance on developing a National 
Vaccine Deployment Plan (NVDP) has been released to facilitate 
country level planning with respect to key components of vaccine 
introduction. The guidance has 13 chapters and helps country 
teams to conduct their planning step by step (Figure 9).


Figure 9: National Vaccine Deployment Plan Components
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Immunization in the 
Context of COVID-19
Revamping immunization and VPD surveillance 
in the African region in the COVID-19 context
Dr. Balcha Masresha, the focal point for measles and rubella 
elimination in WHO/AFRO, presented by recognizing the 
significant impact COVID-19 has brought on immunization 
and VPD surveillance. He noted that due to COVID-19, there 
has been a shift of resources and programmatic focus in African 
countries that resulted in disruption of immunization and VPD 
surveillance, including postponement of scheduled new vaccine 
introductions and Supplemental Immunization Activities (SIA).


There was a sharp drop in the number of children vaccinated and 
in the number of VPD cases reported from March to May 2020. 


The decline was sharper and more acute in countries with weaker 
programmes, where there was a prior prolonged period of decline 
in service delivery.  However, from June 2020, countries had 
started the recovery process. Between July and August 2020, the 
majority of countries had started implementing catch up sessions 
for routine immunization activities, and resumed SIAs and new 
vaccine introductions that were rescheduled due to the pandemic.


Since the onset of the pandemic, a significant number of additional 
infants missed vaccinations in the region. There were 1,004,199 
children who missed vaccinations for DPT3 and 864,372 children 
were left unvaccinated for MCV1, between January and July 2020 
as compared to the same period in 2019 (Figure 10). 


There was also a significant decline in the number of integrated 
supportive supervision visits conducted in the region, captured 
in the Open Data Kit (ODK) real time data system. For instance, 
in the Eastern and Southern Africa sub-region, there was a sharp 
decline in visits in April 2020. Though this improved in the months 
between May and September 2020, the total visits conducted 
during this time remained lower than during the same period in 
2019.


COVID-19 has also severely impacted VPD surveillance 
efforts across the region. There were significant interruptions to 


supervisory visits to districts and active surveillance visits. The 
overall decline in the number of reportable VPDs such as Acute 
Flaccid Paralysis (AFP) and measles cases was also significant. 
AFP case 60-day follow-up visits were also delayed. For example, 
in Kenya, the weekly non-polio AFP reporting rate from week 1 to 
40 was quite revealing: in 2019, the non-polio AFP rates reported 
stayed above the minimum 2 per 100,000 detection thresholds 
from week 1 to week 40; however, as soon as the pandemic hit in 
2020, the rate dropped below the 2019 rates and has stayed below 
the minimum threshold from week 15 to week 40 of 2020 (Figure 
11).


Figure 10: Number of children vaccinated with MCV1 and DPT3,  January – July 2019 vs. January 
– July 2020
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Figure 11: Weekly non-Polio AFP reporting rate, week 1-40 in 2019 compared with the same time 
period in 2020


Similarly, the region experienced a significant decline in the 
number of districts investigating suspected measles cases in the 
first 44 weeks of 2020. The Non-Measles Febrile Rash Illness 
rate (target - >= 2 per 100,000 population) and the number of 
countries that met the targets for the principal surveillance 
monitoring indicators, as compared to 2018 and 2019, has 
decreased considerably. Illustratively, in countries within the 
Western African region, there was a visible decline in the number 
of blood specimens received at national measles laboratories 
across countries, except for a few countries such as Burkina Faso, 
Cote d’Ivoire and Senegal. Furthermore, there were delays in the 
confirmation of what seems to be meningitis epidemics in some 
districts, in at least five countries within the meningitis belt. 


The disruption in VPD surveillance was due to cancellations 
and delays in sample collection, shipment, investigation and 
laboratory result confirmation of suspected cases, which are 
largely due to movement restrictions and stockouts of essential 
test kits. PCR machines that were used for laboratory testing and 
suspected case confirmation were backing up COVID-19 testing, 
which precipitated the delay in taking the appropriate action on 
suspected cases.  


In order to avert and withstand the impact of COVID-19 on 
essential immunization services and VPD surveillance, WHO 
issued a number of technical guideline documents between 
March and June 2020. These guidelines emphasized the need to 
prioritize and maintain essential services such as immunization 
and VPD surveillance through optimizing health service capacity,  
ensuring safe flow of clients, availing required supplies, providing 
information to communities and strengthening monitoring of 
essential services. These guidelines have been well received and 
adapted by a number of countries with support from WHO/
AFRO.


Countries used these guidelines to take actions to help maintain, 
resume and revamp immunization services amid COVID-19. 
These actions include: 1) Adapting WHO guidelines to their 
respective country contexts in collaboration with NITAGs, 2) 
Monitoring of essential services, high risk population and areas, 
and vaccines stock levels, so as to inform their decision making, 
3) Conducting advocacy, communication and social mobilization 
activities by engaging national COVID-19 task forces so as to 
assure the public on the availability and safety of immunization 
services, 4) Building skills of health workers in infection 
prevention and control measures through virtual platforms, and 
5) Modifying service delivery by implementing the appropriate 
IPC, PPE use, and distancing measures, through organizing more 
frequent and smaller sessions in open spaces, and conducting 
mobile service delivery.


Despite efforts to maintain immunization services, there has 
been a decrease in clients who seek for and access services. This 
has required catching up through jumpstarting and revamping 
immunization services. Many countries used different methods 
and tools to revamp services. Advocating to senior leaders and 
officials has enabled the reinstitution of services and building 
confidence. Improvements in service delivery by reinstituting 
interrupted fixed and outreach sessions and adoption of modified 
vaccination calendars for delayed doses have enabled many 
children to access those vaccines they had missed. Reaching out 
to remote communities and integrating immunization services 
with nutrition monitoring and other child health services have 
improved the access. Some countries have responded to supply 
chain challenges by frontloading vaccine orders and expanding 
their buffer stocks from 3 months to 6 months. 
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Figure 12: Vaccinators in Eritrea carrying out 
outreach services in an endeavor to revamp 
vaccination services


In order to boost the access to immunization for children who 
missed their doses, some countries integrated and provided 
routine EPI doses with mass campaigns, while others identified 
communities with high numbers of unvaccinated children and 
conducted catch up campaigns. Multi-antigen interventions and 
Periodic Intensification of Routine Immunization (PIRI) are 
also coupled with efforts to build health worker and community 
confidence using preventive SIA platforms. Integration of VPD 
surveillance with COVID-19 surveillance is used in some 
countries. Some are implementing remote integrated supervision 
using existing virtual tools including WhatsApp. Innovative 
technologies such as development and use of mobile applications 
that remind health workers on due vaccine doses, and the use of 
drones to deliver vaccines, have also been tried.


Based on the country experiences and the required boosting 
of immunization services in the African region, Dr. Masresha 
iterated on key priority actions proposed for scaling up 
immunization and strengthening VPD surveillance. These include 
amending immunization policies and guidelines to integrate the 
aforementioned service delivery innovations and adjustments 
into routine immunization activities. These changes can include 
revising policies related to vaccination age restrictions, multi-dose 
vials, catch up vaccination and eligible vaccinators. Such changes, 
along with intensified social mobilization and evidence-driven 
planning and implementation of new and proven immunization 
strategies, can help revamp essential services in the African region. 
Given the growing rate of misinformation about vaccines and 
VPDs, learning from the efforts of the Africa Infodemic Response 
Alliance, proactive efforts to addressing misinformation through 
dissemination of ‘viral facts’ have been underlined. 


As countries strive to revamp their immunization services, they 
are advised to monitor, identify, plan and implement the proposed 
priority activities. In addition, the countries should be provided 
with technical and financial support, including laying the 
groundwork for COVID-19 vaccine introduction. Comprehensive 
documentation and dissemination of best practices and success 
stories are other areas that can have fundamental impact.


Dr. Masresha concluded his presentation by recalling the fact 
that many countries have used WHO’s guidance for advocacy 
and to kick-start their programmes. In addition, SAGE has 
issued guiding principles for immunization activities during 
COVID-19 and other kinds of severe disruptions. These guiding 
principles lay out the role of RITAGs and NITAGs, emphasizing 
integrated service delivery, adapted strategies and catch up 
vaccination strategies. Countries are advised to continue to use 
this guidance to sustain their immunization revamping efforts. 


Operationalizing the Immunization Agenda 
2030 in the African region
The Regional Strategic Plan for Immunization 2014-2020 of the 
African region closes out by the end of this year and calls for a 
new strategic vision that guides the region in its work from 2021 
to 2030. The WHO/AFRO has been developing this strategic 
vision in alignment with the global Immunization Agenda 2030 
(IA2030). A draft approach to developing the regional framework 
for IA2030 was presented to the RITAG and recommendations on 
next steps were given.


Dr. Ephrem Lemango, Consultant, for Essential Immunization 
and Primary Health Care, WHO/AFRO, presented the update 
focusing on the operationalization of the Immunization Agenda 
2030 (IA2030) in the African region. In his introduction of the 
presentation, he recognized the previous recommendations 
provided by the RITAG members on the then draft framework 
and proposed approach. He stressed that the purpose of this 
presentation is to share the updates since then and request for 
guidance on the proposed operationalization modalities.


He pointed out that the IA2030 is a new global strategy for the 
achievement of shared immunization goals covering the period 
2021-2030. The agenda sets a unifying vision for the decade 
and clear impact goals that are aligned with the Sustainable 
Development Goals (SDGs). The IA2030 supersedes the global 
decade of vaccines 2011-2020. Its vision is to realize a world where 
everyone, everywhere, at every age, fully benefits from vaccines 
for good health and well-being.


The key impact goals within this vision are to reduce mortality 
and morbidity from VPDs for all across the life course, and leave 
no one behind, by increasing equitable access to and use of new 
and existing vaccines. The other goal is to ensure good health and 
well-being for everyone by strengthening immunization within 
primary health care (PHC), and contributing to universal health 
coverage (UHC) and sustainable development.


The subsequent development of the Framework for IA2030 in 
the African Region has been ongoing for the past one year. The 
development of the framework employed key principles to ensure 
its fitness for purpose and robustness to achieve the vision. These 
are: 1) Grounding the strategy on successes and lessons learnt 
from the past, current state of affairs, and understanding of the 
future, 2) Factoring in new elements and developments such as 
issues of UHC, SDGs and PHC, broadening of the health agenda, 
and tailoring of country support to their needs, and 3)  Focusing 
on operationalization of the framework and vision by putting 
in place the right enablers such as a comprehensive Monitoring 
and Evaluation (M&E) framework and a clear accountability 
framework.


Based on the RITAG recommendation in November 2019, 
the presenter reported that considerable progress has been 
made to ensure the updated framework captures research and 
learning strategies to understanding country-level sub-optimal 
immunization coverage. Engagement of ‘non-traditional’ 
actors in advancing towards immunization targets is also well 
addressed in the strategies within the framework. RITAG had 
also recommended for a “bottom-up” approach to be pursued 
for target setting, whereby the national level aggregates are used 
in development of regional targets and to model future country 
level resource requirements for immunization, based on projected 
population growth. The presenter reported that this will be 
undertaken through additional consultations and deliberations 
during the development of the strategic plan, as it proved difficult 
to do so during the height of the COVID-19 pandemic.
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According to its principles, the framework anchors its vision on 
the current state of immunization in the region. It recognizes the 
stagnation of coverage of key immunization antigens and the 
sub-optimal progress made in measles and rubella elimination. 
The promising progress made in introducing new vaccines into 
essential immunization programmes, elimination of maternal 
and neonatal tetanus (MNT), and MenAfriVac campaigns in 
limiting meningococcal meningitis is also acknowledged. The 
success of the region, albeit delayed, in achieving wild polio free 
certification is appreciated while cautioning for the growing 
number of circulating vaccine derived polio viruses (cVDPVs). 
Notably, the impact of COVID-19  on hard earned successes of 
immunization is well recognized, eyeing for the readiness needed 
to prevent similar shock.


Based on the aforementioned facts and in-depth analysis, the 
framework identified seven major issues and challenges that 
the region needs to address in its quest to achieve the vision of 
the IA2030. These include: 1) The system-wide limitations and 
weak health systems, 2) The unproportionally limited access to 
immunization services, particularly, by underserved communities 
and populations, 3) The weak data systems and inadequate use of 
data for decision-making, 4) The sub-optimal vaccine supply and 
management system, 5) Demographic transition, climate change 
and associated change in VPD epidemiology, 6) The growing 
vaccine hesitance, and decline in confidence and demand for 
immunization, and 7) The inadequate preparedness and responses 
to VPD outbreaks including surveillance, and its heavy reliance 
on polio resources. 


The Regional Framework is aligned with the global vision and it 
proposes five preliminary targets that are poised to be achieved 


by 2030 where all member states have: 1) Achieved 90% coverage 
rate for all vaccines in all districts and at the national level, 2) 
Verified and maintained elimination of MNT and 70% of them 
validated for Hepatitis B elimination, 3) At least 80% of them 
verified for elimination of measles and rubella, 4) Allocated at 
least 5% of their domestic resources for immunization to support 
VPD surveillance and laboratory networks, and 5) Maintained 
wild polio free status and controlled cVDPVs. Interim milestones 
are also indicated for 2023 and 2026.


Furthermore, the updated framework proposes strategies, priority 
interventions and actions for implementation of the agenda. 
These are centered around six pillars, namely: health systems, 
leadership, service delivery (including integration), logistics, data 
management, and resilience. 


Dr. Ephrem mentioned that the Regional implementation 
framework is shared with the Regional Committee (RC) for 
the African region for its review and adoption. Due to other 
competing agenda items, the RC has not had the chance to 
review the framework yet. He further described that the next 
steps in operationalizing the regional vision will be translating 
the framework into an actionable Regional Strategic Plan for 
Immunization 2021-2025 and supporting countries to develop 
country-level national immunization strategies. 


Finally, RITAG is requested to provide guidance and key 
recommendations on the operationalization plan and the key 
targets, strategies and proposed actions of the latest regional 
framework. 
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Country 2016 (1) 2017 (1) 2018 (5) 2019 (14) Week 43-
2020 (16)


Total


Angola 0 0 0 155 4 159


Benin 0 0 0 8 2 10
Burkina Faso 0 0 0 1 38 39
Central African Republic 0 0 0 31 4 35
Cameroon 0 0 0 4 15 19
Chad 0 0 0 19 90 109


Côte d’Ivoire 0 0 0 7 95 102
Democratic Republic of  
the Congo


0 22 20 88 61 191


Ethiopia 0 0 0 15 21 36
Ghana 0 0 0 35 31 66
Guinea 0 0 0 0 29 29
Kenya 0 0 1 0 0 1
Mali 0 0 0 0 29 29
Mozambique 0 0 1 0 0 1
Niger 0 0 10 1 7 18
Nigeria 2 0 78 78 5 163
South Sudan 0 0 0 0 12 12
Togo 0 0 0 8 9 17
Zambia 0 0 0 2 0 2


2 22 110 452 452 1038


Polio Eradication
 
Curbing the spread of cVDPV2 outbreaks in 
Africa and nOPV2 country preparedness and 
rollout
Dr. Paskal Makanda (WHO/AFRO) presented the current update 
on the status of the African region with regard to cVDPV2 
outbreaks, the outbreak response and the new Global Polio 
Eradication Initiative (GPEI) cVDPV2 strategy.  In August 2020, 
the African region was certified as wild poliovirus free after it 


reported no cases of wild polio for the prior three years. This 
success has, however, been celebrated with caution, due to growing 
number of cVDPV2 cases reported. 


A total of 452 cases in 16 countries have been reported from week 
1 – week 43 of 2020, including from environmental isolates. There 
are also samples for which laboratory confirmations are pending. 
In 2019, the same number of cases were reported in the entire year 
(Table 3).


Table 3: Number of circulating Vaccine Derived Polio Virus type 2, including environmental isolates


Thus, there has been a significant increase in number of cVDPV2 
cases since 2019. The analysis of the geographic spreading of 
cVDPV2 outbreaks in 2019-2020 in the African region shows 
intensification and expansion of transmission in Western and 
Central Africa in 2020 (Figure 13). The increasing number of these 
outbreaks in the African region is mainly due to the low immunity 
to cVDPV2. This is mainly due to: 


1- Low quality of outbreak response campaigns,
2- Regional migration patterns, fueling spread of the virus 


and causing children to miss vaccination campaigns,


3- Declining mucosal immunity levels to the type 2 virus 
after the vaccine switch, 


4- Insufficient coverage of the injectable Inactivated Polio 
Vaccine (IPV), and 


5- The continued use of existing monovalent Oral Polio 
Vaccine type 2 (mOPV2), leading to the seeding of  
new cVDPV2. 
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In order to respond to these outbreaks, a new GPEI cVDPV2 strategy 
was developed for 2020-2021. The Africa Polio Rapid Response Team 
(RRT) was established in June 2019 for effective cVDPV2 outbreak 
responses and the implementation of the strategy. The strategy has 
four main pillars: 


1- Optimize mOVP2 for outbreak responses, currently the 
best tool for cVDPV2,


2- Accelerate development of novel Oral Polio Vaccine 2 
(nOPV2) as an alternative and possible replacement for 
mOPV2, 


3- Strengthen routine immunization and delivery systems 
in high risk areas, and


4- Ensure sufficient supply of OPV2 is available to reach 
every at-risk child. 


The nOPV2 is a new vaccine that has been under development since 
2011 as part of the polio endgame strategy and in response to the 


foreseen risk after withdrawal of trivalent oral polio vaccine (tOPV)
t. It is a modified version of the existing mOPV2 vaccine and has 
the same levels of immunity against poliovirus, while being more 
genetically stable. It is less likely to revert to a form that can cause 
paralysis and has reduced risk of seeding new cVDPV2 outbreaks. 
Compared to mOPV2, it has reduced risk of Vaccine Associated 
Paralytic polio (VAPP).


Interim Emergency Use Listing (EUL) was granted on 13 November 
2020 to nOPV2 manufactured by Bio Farma in Indonesia with an 
anticipation that approximately 160 million doses will be available 
for the vaccine’s initial use. This authorization came after a series of 
recommendations by the WHO executive board and endorsement 
by the SAGE. Since the vaccine will be available beginning 
December 2020, a planned initial use will commence in January 
2021 in countries that meet the preparedness and readiness 
criteria.


The majority of outbreaks in the region have been responded 
to with mOPV2, approved for response before the end of 2020. 
Despite the COVID-19 pandemic, 36 million children have been 
reached with mOPV2 in the cVDPV2 affected countries since the 
resumption of the outbreak responses in July 2020, after a three-
month interruption.


These mOPV2 rounds have been largely effective in stopping 
most cVDPV2 outbreaks (Table 4).


Figure 13: Geographic spread of cVDPV2 outbreaks in the African region, 2019 (week 1-52) vs. 
2020 (week 1-43)


Table 4: Impact of mOPV2 campaigns on cVDPV2 transmission  


• In 70% of infected districts, no evidence of ongoing transmission was detected after two rounds of 
mOPV2 SIAs 


• 75% estimated reduction in the incidence of cVDPV2 was recorded following two rounds SIAs (95% 
CI 66-81%)


• 77% of cVDPV2 cases reported occurred before conducting any outbreak response SIAs


• 7% of cVDPV2 cases occurred after two SIAs, and some are associated with seeding due to mOPV2 
use 
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The countries that will be eligible for nOPV2 vaccine will be 
those at higher risk of new outbreaks, those bordering areas with 
intense transmission, countries who recently used mOPV2, and 
countries having huge cross-border population movement. All 
new cVDPV2 outbreaks occurring after January 2021 also will 
use nOPV2. In this respect, the WHO Regional Director for 
Africa is sending official communication to all 47 Ministers of 
Health on nOPV2 initial use under the granted EUL. Though the 
decision to use the vaccine is dependent on countries interest, the 
elected high-risk areas for the initial use of nOPV2 are identified 
based on high likelihood of outbreaks. These are areas with huge 
transmission and population movements across the borders of 
Liberia, Côte d’Ivoire and Guinea; the DRC, Congo and Angola; 
and Uganda, Kenya and South Sudan.


Countries are advised to monitor and collect robust outbreak and 
cVDPV2 circulation data after the introduction of the nOPV2. 


If the initial use proves to be successful in stopping cVDPV2 
outbreaks, it will be a tool of choice for all such outbreaks in the 
African region and could later be considered for future use in 
routine immunization.


Dr. Makanda concluded his update on polio eradication in the 
African region by sharing the initiative of the GPEI to develop a 
global strategy to eradicate all forms of polio globally. The vision 
that guides the polio eradication strategy for the period post-2021 
is being developed with the engagement of all six GPEI partners, 
donors, and the national governments of polio-affected countries. 
It is planned to be presented to the World Health Assembly in 
May 2021.
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Recognition Award
A virtual recognition session was conducted to appreciate and recognize the exceptional contribution of three immunization champions 
in the African region: Dr. Robb Linkins, a previous RITAG member; Dr. Robert (Bob) Davis, an immunization programme champion; 
and the late Dr. Koffi Isidore, a former WHO/AFRO polio programme expert. 


Dr. Robb Linkins, Former RITAG member for WHO/AFRO
Robb Linkins obtained a master’s degree in public health at the University of California, Berkeley, 
where he focused on behavioral science and epidemiology. He went from Berkeley to Johns Hopkins 
University, where he completed a PhD in epidemiology and a post-doctoral fellowship in clinical 
trials methodology. Robb then joined the US Centers for Disease Control and Prevention’s Epidemic 
Intelligence Service (EIS) and was posted to the state health department in New Mexico. After EIS, 
Robb moved to CDC headquarters in Atlanta to work in the National Immunization Programme, 
starting as an epidemiologist in the Polio Eradication Team, then as Chief of the Immunization 
Registry Branch, and then as Director of the Data Management Division. 


After 14 years at CDC headquarters, Robb joined the Thailand Ministry of Public Health - US 
CDC Collaboration in Bangkok and functioned as Chief of the HIV Research Programme. After 


5 years in Bangkok, Robb returned to Atlanta in 2009 as Chief of the Vaccine Preventable Disease Eradication and Elimination 
Branch (now called the Accelerated Disease Control and Vaccine Preventable Disease Surveillance Branch (ADCSB)) at CDC. 
The Branch’s focus is on helping countries meet measles, rubella, hepatitis B, and neonatal tetanus control and elimination targets 
through strong immunization systems, and developing robust, lab-linked surveillance systems for vaccine preventable diseases.  


In addition to being ADCSB Chief, Robb currently serves as Chair of the Measles and Rubella Initiative’s Management Team, 
member of the South East Asia Regional Immunization Technical Advisory Committee, member of the Indian Expert Advisory 
Group on Measles and Rubella Elimination, and member of the European Regional Verification Commission on Measles and 
Rubella Elimination.


Robb has served for four consecutive years as a RITAG member and completed his tenure in July 2020. 


RITAG & the WHO Secretariat would like to thank Robb Linkins for his immense role in advancing immunization in the African 
Region.


Dr. Robert (Bob) Davis, Immunization Champion in the African region
Mr. Robert Davis has served as a dedicated public health officer for nearly five decades, starting as 
a US Peace Corps Volunteer assigned to the Ministry of Health in Thailand in 1971. He graduated 
from the Johns Hopkins University in 1978 and joined the International Rescue Committee (IRC) in 
Kinshasa in 1979 and joined the world of immunization as a technical officer for Save the Children 
and WHO between 1982 and 1988. In 1988, Bob joined UNICEF as a project officer for immunization 
and later as the Health Programme officer working in different duty stations, before becoming the 
UNICEF regional advisor for immunization in 1999. He played a big role in advancing immunization 
and polio eradication during the critical years of the fight against polio, and the launch of new and 
underutilized vaccines in many countries in the African region. 


In 2008, Bob joined the American Red Cross as the measles delegate, coordinating technical and 
financial support to countries in Sub-Saharan Africa. As a key member of the Measles and Rubella 


Initiative, Bob has been (and remains) a strong advocate for measles and rubella elimination until his retirement in early 2020. 
But his work will continue into his retirement as he will serve as a volunteer with the American Red Cross.


Bob is a hardworking and tireless professional who is very passionate about immunization and child survival. He has made it his 
life’s mission to help protect the weakest in society. In addition to his advocacy and technical guidance to countries in the region, 
Bob has authored many opinion pieces and research publications and contributed to the documentation of progress in the area 
of immunization in the region. Anyone who has attended meetings with Bob remembers how he always manages to capture the 
proceedings of meetings in real-time. In addition, Bob has been diligently curating and disseminating relevant research outputs 
by e-mail to hundreds of immunization professionals for more than 10 years. Bob is the founding member of TechNet, and 
he has mentored many public health experts in his years of work across Africa. He has received many recognitions, including 
the UNICEF staff award in 1997 for his service during the emergency in Rwanda, and the WHO AFRO TFI award in 2003 for 
outstanding support for immunization in Africa. All who know Bob recognize his profound knowledge of the political history of 
Africa, his ability to connect with people, as well as his wit and his excellent sense of humor.


RITAG & WHO/AFRO would like to thank Bob Davis for his immense role in advancing immunization in the African region.
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Dr. Koffi Isidore Kouadio, Special Award for Lifetime Service
Dr. Koffi Isidore Kouadio was posthumously celebrated as a polio warrior. Koffi joined WHO 
on February 2013 as a Polio STOP consultant at the WHO/Congo Office in Brazzaville.  Koffi 
was very passionate about public health and immunization and brought his past public health 
experience to bear in his work with WHO.  Because of his strong commitment to reinforcing 
EPI, Koffi became the WHO Regional Polio Eradication Certification Officer in July 2014. He 
supported the achievement of interruption of wild poliovirus transmission within the region and 
then played a critical role in preparing the African region for polio certification, which, as we all 
know, was successfully achieved earlier this summer.


Kofi served as a member of the WHO/AFRO Secretariat of the African Regional Commission 
for Certification of Polio Eradication. He provided technical guidance to countries on all aspects 
of certifying National Containment Task Forces as well as provided specific support to maintain 


sensitive polio surveillance systems.  


Koffi was living proof of how fine a person can be. He was a strategic thinker, a visionary who was brilliant, innovative and 
creative, and generously gave us his knowledge, his expertise, his skills – right to the very end of his life. To all those who knew 
Koffi, news of his death last month was received with profound sorrow. Koffi was 50 years old when he passed away and is 
survived by his wife and two children, to whom we convey our sincere and deep condolences.  


This special RITAG Award honours the life and work of Koffi Kouadio – especially his tireless work and immense contribution to 
wild poliovirus eradication in the African region.  


Rest in peace Koffi. 


Conclusion and Way Forward
The RITAG meeting on 18-19 November 2020 was concluded with members providing synthesized recommendations on the discussed 
topics for implementation and follow up by the WHO, partner organizations and countries. The recommendations are given on pages 
5-6. 


Dr. Joseph Cabore, Director of Programme Management, closed the meeting with key remarks and appreciations. He commended the 
RITAG awardees for their exceptional lifetime contributions to immunization, and appreciated the participants for taking part in the 
RITAG meeting. He added that all RITAG recommendations will be seriously considered to guide the current regional effort against 
COVID-19. He disclosed that the Regional Director has constituted a small committee, including WHO representatives, to consider 
how the issue of COVID-19 vaccination should be approached in the region. The next Regional Committee meeting will discuss the 
recommendations, including those on COVID-19 vaccines. 


Finally, he invited the RITAG Chairperson to a meeting with the Regional Director, to discuss the issues raised during the RITAG meeting 
as well as to present the recommendations of the RITAG. He then thanked everyone who contributed to this successful deliberation and 
adjourned the meeting. 
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All photos used in this report are courtesy of WHO and Gavi, the Vaccine Alliance.
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Main outcomes of the meeting of the WHO Expert Committee on 


Biological Standardization held on 9 and 10 December 2020 


The 73rd meeting of the WHO Expert Committee on Biological Standardization (ECBS) was 
held on 9 and 10 December 2020 by Zoom video conferencing due to the restrictions 
imposed during the COVID-19 pandemic. Following its annual October meeting, this second 
exceptional meeting in 2020 focused on addressing a number of urgent biological 
standardization issues related to COVID-19. ECBS members, regulatory authority 
representatives and subject matter experts from governmental organizations participated in 
the first three sessions of the meeting. The first of these sessions was an open information-
sharing session involving all participants, including non-state actors. All decisions and 
recommendations regarding the establishment of measurement standards were made in a 
closed session attended only by ECBS members and WHO staff. A full report of the meeting 
will be published in the WHO Technical Report Series in 2021. 


The main outcomes of the 73rd ECBS meeting are summarized below: 


The ECBS was updated on the progress made in the development of the following four new 
or revised WHO written standards: 


1. Monoclonal antibodies for the prevention and treatment of infectious diseases:


regulatory considerations


A number of monoclonal antibody (mAb) products are now being used to prevent and
treat infectious diseases, with many more currently in clinical development. Due to their
short development time, rapid impact and safety, the potential use of mAbs as
therapeutics for COVID-19 is considered a high priority. However, existing WHO
guidance on mAbs largely focuses on therapeutic products for noncommunicable
diseases. Despite commonalities in manufacturing strategies for recombinant mAbs
regardless of intended use, the current guidance offers little advice on preclinical and
clinical evaluation specific to the use of mAbs for infectious disease prophylaxis or
treatment. At its 72nd meeting held in October 2020, the ECBS had expressed its support
for a proposal to develop a WHO regulatory considerations document specifically for
mAbs used against infectious diseases in order to both clarify the application of existing
relevant WHO guidance and to highlight additional new technological or clinical
requirements. Having been updated on the progress made and feedback received to date,
the ECBS reiterated its support for the continuation of this work. It was envisaged that
the general regulatory considerations covered would be supplemented with current
information on the development of mAbs for use against specific infectious disease
pathogens such as SARS-CoV-2 and respiratory syncytial virus. The ECBS further
recognized the need for significant updating of current WHO guidance in this area and
expressed its support for a proposal to develop separate WHO guidelines on the
manufacturing and quality assurance of mAbs regardless of clinical application.


2. Messenger RNA vaccines: regulatory considerations


Novel RNA-based vaccine platform technologies offer the potential to quickly develop
vaccines against priority pathogens during public health emergencies. Recently, this
potential has been realized during the COVID-19 pandemic, with messenger RNA
(mRNA) vaccines entering clinical trials and in some countries receiving emergency use
authorization. At its 71st meeting in August 2020, the ECBS had expressed its support
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for the development of a WHO guidance document on regulatory considerations in the 
evaluation of mRNA vaccines. A pre-draft version had now been circulated among a 
working group of experts drawn from academia, industry, regulatory agencies and other 
stakeholders. In November 2020, the drafting group had met to discuss the feedback 
received and the further development of the document, with the aim of submitting a 
version for review by the ECBS in October 2021. Following a request for its advice on a 
number of issues, the ECBS indicated that the guidance should focus on mRNA vaccines 
intended for the prevention of infectious diseases, and should include self-amplifying 
RNA vaccines but not RNA-expressed mAbs. It further recommended that the document 
should provide guidance on specific aspects of quality, such as RNA integrity, 
characterization of the mRNA (including the level of capping and polyadenylation) and 
lipid encapsulation. Guidance on the in vitro assessment of vaccine potency would also 
be required. Given that the guidance was being developed in the context of the current 
COVID-19 pandemic, specific issues identified and experience gained during the 
development of SARS-CoV-2 mRNA vaccines should be incorporated and should be 
based, where possible, on published scientific evidence. 


 


3. Amendment to the WHO Recommendations to assure the quality, safety and 


efficacy of live attenuated yellow fever vaccines 


The current WHO Recommendations to assure the quality, safety and efficacy of live 
attenuated yellow fever vaccines were adopted in 2010. This document recommends that 
virus master and working seed lots should be tested for viscerotropism, immunogenicity 
and neurotropism in monkeys. Following reported discrepancies in the clinical scoring of 
monkeys during assessment of working seed lots, one manufacturer had requested that 
the neurotropism assessment be aligned with that used during neurovirulence testing of 
oral poliomyelitis vaccine seed lots. In this approach, clinical signs are recorded but do 
not form part of the assessment or pass/fail criteria. At its 71st meeting in August 2020, 
the ECBS had agreed that the Recommendations should be amended, and was updated 
on progress. Following a survey of yellow fever vaccine manufacturers and NRAs, a 
number of issues had emerged, including the use of different virus sub-strains for vaccine 
manufacture, technical challenges associated with neurovirulence testing in monkeys, the 
use of different reference viruses and the prospect of yellow fever vaccine development 
based upon the use of new cell substrates. It was anticipated that work on the amended 
document would commence in early 2021 and following public consultation would be 
presented to the ECBS for its review in October 2021. 


 
4. Revision of the WHO Guidelines on evaluation of similar biotherapeutic products 


(SBPs) 


It is anticipated that the increasing availability of SBPs worldwide will increase 
competition between manufacturers, thus bringing down prices and improving access to 
such medicines. In line with World Health Assembly resolution WHA67.21 on access to 
biotherapeutic products, the ECBS at its 72nd meeting had recommended that a review 
be undertaken of current scientific evidence and experience in this field to inform the 
prospective revision of the 2009 WHO Guidelines on evaluation of similar 
biotherapeutic products (SBPs). This review had now been completed taking into 
account a number of national and regional guidelines, and a number of sections in the 
current WHO Guidelines had been identified for potential updating and revision. It is 
intended that the revision of the WHO Guidelines will lead to greater flexibility and 
reduced regulatory burden, while continuing to ensure the quality, safety and efficacy of 
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SBPs. Specific proposals for the revision of the quality, nonclinical and clinical sections 
of the WHO Guidelines were presented to the ECBS for information and advice. 


 
As shown in Table 1, the ECBS also established four new WHO international reference 
materials. In addition, it endorsed a proposal to develop a standard for SARS-CoV-2 antigens 
to support the development, assessment and comparability of antigen-based rapid diagnostic 
tests. 
 
Table 1 
WHO international reference materials established by the ECBS in December 2020 


 


Material Unitage Status 


Biotherapeutics other than blood products 


Trastuzumab 1000 IU/ampoule (IOP activity) 
1000 IU/ampoule (ADCC activity) 
1000 IU/ampoule (HER2 binding 
activity) 
1000 IU/ampoule (FcγRIIIa binding 
activity) 
1000 IU/ampoule (ADCP) 


First WHO International Standard 


Standards for use in public health emergencies 


SARS-CoV-2 RNA for 
NAT-based assays 


7.40 log10 IU/ampoule First WHO International Standard 


Anti-SARS-CoV-2 
immunoglobulin 


250 IU/ampoule (neutralizing antibody 
activity) 


First WHO International Standard 


Anti-SARS-CoV-2 
immunoglobulin panel 


[no assigned units] First WHO International 
Reference Panel 


 
The ECBS noted that the First WHO International Standard for anti-SARS-CoV-2 
immunoglobulin intended for use in neutralizing antibody assays had also been shown to 
reduce inter-laboratory variation when used in antigen-specific antibody binding assays, thus 
raising the possibility of its utility in the harmonization of such assays. The ECBS requested 
that further statistical analysis be conducted to confirm the suitability of the material for this 
purpose with a view to recommending the assignment of a unitage for antibody binding 
activity at its next meeting. However, in view of the urgent need for such a standard during 
the ongoing COVID-19 pandemic, the ECBS recommended that the material be made 
available immediately via the custodian laboratory on an interim basis as an internal 
reference reagent for the harmonization of antibody binding assays. Supporting data will be 
provided in the instructions for use, along with webinar-based and other technical assistance 
to ensure the correct use of the material. 
 
In addition to reviewing the progress made in the development of the above-mentioned WHO 
written standards and establishing the international reference materials shown in Table 1 the 
ECBS also discussed the following: 
 


1.3_Global_regional


SAGE March 2021 meeting







4 
 
 


1. A number of issues have been identified regarding the adoption and implementation of 
WHO international standards. Users of such standards were often unclear on how best to 
calibrate their assays and on the appropriate use of international units (IU). The 
effectiveness of webinars and face-to-face meetings for promoting standards and 
providing training was highlighted. A number of potential opportunities and approaches 
for promoting the correct use of COVID-19 standards in the coming months were 
discussed in light of the likely high initial level of demand for such standards. 


 
2. The ECBS expressed its support for a proposal to update the WHO interim guidance on 


maintaining a safe and adequate blood supply during the COVID-19 pandemic and on the 
collection of convalescent plasma. In particular, updated guidance was now required on 
the temporary deferral of donors following vaccination against SARS-CoV-2. The 
updated guidance would also incorporate the latest information on the First WHO 
International Standard for anti-SARs-CoV-2 immunoglobulin recommended for 
establishment at the current meeting and would take into account the latest scientific 
evidence on the clinical use of convalescent plasma to treat SARS-CoV-2 infection. 


 
3. An overview was provided of two draft documents prepared by the WHO Secretariat on 


the procedural aspects of WHO biological standardization activities in relation to the 
work of the ECBS. The first of these documents was intended for internal use by WHO 
and the second for public dissemination on the WHO website. Ensuring the public 
availability of the second document would serve to strengthen transparency among all 
stakeholders with regard to the ways in which WHO written and measurement standards 
were prioritized, developed and put forward for consideration by the ECBS. Specific 
issues to be addressed include the need to increase awareness of the mechanisms for 
receiving stakeholder inputs and to improve reporting of the status of the written and 
measurement standards pipelines. In their capacity as members of WHO expert advisory 
panels, individual ECBS members would be invited to review and comment upon both 
texts during their development. 
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Report of the Meeting of 
the WHO Global Advisory 
Committee on Vaccine 
Safety (GACVS),  
1–3 December 2020
The Global Advisory Committee on 
Vaccine Safety (GACVS), an independent 
expert clinical and scientific advisory 
body,1 provides WHO with scientifically 
rigorous advice on vaccine safety issues of 
potential global importance, provides 
scientific recommendations for policy-
making by WHO, the WHO Strategic Advi-
sory Group of Experts (SAGE) on immu-
nization, national governments and inter-
national organizations, recommends the 
creation of ad hoc task forces for method-
ological and empirical research into 
potential adverse events and prioritizes 
aspects of vaccine safety to be monitored 
during their use. The 43rd GACVS meeting 
on 1–3 December 2020, held online, 
addressed pharmacovigilance of COVID-
19 vaccines, safety in pregnancy with the 
Global Vaccine Safety Multi-country 
Collaboration Project, a new vaccine safety 
indicator for the immunization agenda 
2030, and the safety of RTS,S malaria 
vaccine. A summary of the session and the 
recommendations and conclusions of 
the meeting are presented below.


Session on pharmacovigilance  
of COVID-19 vaccines 
This session heard an update on the vaccine 
safety surveillance plans of the European 
Medicines Agency and the United States 
Centres for Disease Control and Preven-
tion, a review of the WHO COVID-19 
vaccines safety surveillance manual, an 
overview of the recommended list of 
adverse events of special interest (AESI) for 
COVID-19 vaccines and feedback on the 
proposed template protocol for surveil-
lance of these AESI. The Committee also 
discussed the procedure for reviewing the 
safety profile of COVID-19 vaccines. 


Rapport de la réunion du 
Comité consultatif mondial 
de l’OMS pour la sécurité des 
vaccins (GACVS), 1-3 décembre 
2020
Le Comité consultatif mondial pour la sécurité 
des vaccins (GACVS), un organe consultatif 
indépendant composé d’experts cliniques et 
scientifiques,1 fournit à l’OMS des conseils 
d’une grande rigueur scientifique sur des 
problèmes de sécurité des vaccins susceptibles 
d’avoir une portée mondiale, fournit des recom-
mandations scientifiques pour l’élaboration de 
politiques par l’OMS, par le Groupe stratégique 
consultatif d’experts (SAGE) sur la vaccination 
de l’OMS, par les gouvernements nationaux et 
les organisations internationales, recommande 
la création de groupes de travail ad hoc pour 
la recherche méthodologique et empirique sur 
les manifestations indésirables potentielles et 
priorise les aspects de la sécurité des vaccins à 
surveiller pendant leur utilisation. La 
43e réunion du GACVS, qui s’est tenue en ligne 
du 1 au 3 décembre 2020, a porté sur la phar-
macovigilance des vaccins contre la COVID-19, 
Sécurité pendant la grossesse avec le projet 
mondial de collaboration multipays sur la  
sécurité des vaccins, un nouvel indicateur de 
sécurité des vaccins pour le programme 
de vaccination à l’horizon 2030, et la sécurité 
du vaccin antipaludique RTS,S.


Session sur la pharmacovigilance  
des vaccins contre la COVID-19 
Cette session a permis de faire le point sur les 
plans de surveillance de la sécurité des vaccins 
de l’Agence européenne des médicaments et 
des Centres for Disease Control and Preven-
tion des États-Unis, de passer en revue le 
manuel de surveillance de la sécurité des 
vaccins anti-COVID-19 de l’OMS, de fournir 
une vue d’ensemble de la liste recommandée 
des événements indésirables d’intérêt particu-
lier (EIIP) pour les vaccins anti-COVID-19 et 
d’obtenir un retour d’information sur le 
protocole de référence proposé pour la surveil-
lance de ces EIIP. Le Comité a également 


1 See No. 41, 1999, pp. 337–348. 1 Voir No 41, 1999, pp. 337.348.
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The following salient themes emerged from the robust 
discussion.


Europe and the USA appear to be well positioned to 
implement vaccine safety surveillance programmes of 
unprecedented magnitude. Concern was expressed, 
however, that low- and middle-income countries (LMIC) 
might find it more difficult to implement some of the 
studies that are being designed in Europe and the USA. 


The COVID-19 vaccine safety surveillance manual was 
developed by working groups led by GACVS members 
and other experts with diverse expertise from all WHO 
regions. A first draft was submitted for public consulta-
tion in early October 2020. All comments were reviewed, 
and the document was revised accordingly. The aim of 
the manual is to guide the processes for collecting, 
analysing and sharing safety data and information on 
COVID-19 vaccines within and across countries. It 
builds on the principles described in the Global Vaccine 
Safety Blueprint (GVSB),2 the WHO global manual on 
surveillance of adverse events following immunization3 
and the Council for International Organizations of 
Medical Sciences (CIOMS) guide to active vaccine safety 
surveillance.4 For ease of use, the manual is divided into 
an executive summary and nine modules that can be 
consulted individually and which contain hyperlinks to 
relevant sections of other modules. The manual will be 
available on the WHO website with relevant training 
materials and will be updated as frequently as required. 


GACVS endorsed the document, commending the 
extensive, high-quality work and the efforts to ensure 
that it is well aligned with current vaccine develop -
ment and implementation scenarios within countries. 
The Committee recognized that it is a “living docu-
ment”. It recommended the development of a specific 
module for surveillance of COVID-19 vaccine safety 
in pregnant and lactating women. 


A synopsis was presented of template protocols with 
different and complementary methods that are being 
developed for active surveillance of AESI associated 
with COVID-19 vaccines in LMIC. The synopsis described 
2 methods: 


 a cohort event monitoring protocol that can be 
quickly implemented to monitor the groups that 
are first vaccinated (e.g. health care workers, high-
risk groups) for generation and validation of AESI 
signals and


discuté de la procédure d’examen du profil de sécurité des 
vaccins anti-COVID-19. Les thèmes saillants qui sont ressortis 
de cette discussion approfondie sont présentés ci-après.


L’Europe et les États-Unis semblent être en bonne posture pour 
mettre en œuvre des programmes de surveillance de la sécurité 
des vaccins d’une ampleur sans précédent. Toutefois, certains 
se sont inquiétés du fait que les pays à revenu faible ou inter-
médiaire pourraient rencontrer davantage de difficultés pour 
mettre en œuvre certaines des études qui sont en cours de 
conception en Europe et aux États-Unis d’Amérique. 


Le manuel de surveillance de la sécurité des vaccins anti-
COVID-19 a été élaboré par des groupes de travail dirigés par 
des membres du GACVS et d’autres experts aux compétences 
diversifiées issus de toutes les Régions de l’OMS. Une première 
ébauche a été présentée aux fin d’une consultation publique au 
début du mois d’octobre 2020. Tous les commentaires ont été 
examinés et le document a été révisé en conséquence. L’objec-
tif de ce manuel est de guider les processus de recueil, d’analyse 
et de partage des données et des informations sur la sécurité 
des vaccins anti-COVID-19 au sein des pays et entre les pays. 
Il s’appuie sur les principes décrits dans le plan mondial pour 
la sécurité des vaccins (Global Vaccine Safety Blueprint ou 
GVSB),2 le Manuel mondial pour la surveillance des manifesta-
tions postvaccinales indésirables3 publié par l’OMS et le guide 
pour la surveillance active de la sécurité des vaccins publié par 
le Conseil des organisations internationales des sciences médi-
cales (CIOMS).4 Pour en faciliter l’utilisation, le manuel est 
divisé en un résumé d’orientation et 9 modules qui peuvent 
être consultés individuellement et qui contiennent des liens 
hypertextes vers des sections pertinentes d’autres modules. Le 
manuel sera disponible sur le site Web de l’OMS avec des 
supports de formation et sera mis à jour aussi souvent que 
nécessaire.


Le GACVS a approuvé le document, en saluant le travail 
considérable et de grande qualité ainsi que les efforts 
déployés pour s’assurer qu’il correspond bien aux scénarios 
actuels de développement et de mise en œuvre des vaccins 
au sein des pays. Le Comité a reconnu qu’il s’agit d’un «docu-
ment évolutif». Il a recommandé l’élaboration d’un module 
spécifique pour la surveillance de la sécurité des vaccins anti-
COVID-19 chez les femmes enceintes et allaitantes. 


Un synopsis des protocoles de référence utilisant des méthodes 
différentes et complémentaires pour la surveillance active des 
EIIP associés aux vaccins anti-COVID-19 dans les pays à revenu 
faible ou intermédiaire, actuellement en cours d’élaboration, a 
été présenté. Ce synopsis décrivait 2 méthodes: 


 un protocole de surveillance des événements en cohorte, 
qui peut être rapidement mis en œuvre pour surveiller les 
groupes qui sont vaccinés en premier (par exemple 
les agents de santé, les groupes à haut risque) pour la 
production et la validation des signaux d’EIIP; et


2 Global vaccine safety blueprint 2.0 (GVSB2.0). Geneva: World Health Organization; 
2019 (https://www.who.int/vaccine_safety/gvs_blueprint-consultation/en/, accessed 
December 2020).


3 Global manual on surveillance of adverse events following immunization. Geneva: 
World Health Organization; 2014 (https://www.who.int/vaccine_safety/publica-
tions/aefi_surveillance/en/, accessed December 2020).


4 CIOMS guide to active vaccine safety surveillance. Geneva: Council for International 
Organizations of Medical Sciences; 2017 (https://cioms.ch/publications/product/
cioms-guide-to-active-vaccine-safety-surveillance/, accessed December 2020).


2 Global vaccine safety blueprint 2.0 (GVSB2.0). Genève: Organisation mondiale de la santé; 
2019 (https://www.who.int/vaccine_safety/gvs_blueprint-consultation/en/, consulté en  
décembre 2020).


3 Manuel mondial pour la surveillance des manifestations postvaccinales indésirables. Genève, 
Organisation mondiale de la Santé, 2015 (https://apps.who.int/iris/handle/10665/206477, 
consulté en décembre 2020).


4 CIOMS guide to active vaccine safety surveillance. Genève, Conseil des organisations interna-
tionales des sciences médicales, 2017 (https://cioms.ch/publications/product/cioms-guide-to-
active-vaccine-safety-surveillance/, consulté en décembre 2020).
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 a sentinel surveillance protocol that can be used 
to recognize and evaluate signals of rare adverse 
events. 


Background rates of AESI vary considerably among 
populations and areas due to differences in disease 
frequency and health care utilization. In view of changes 
in health-seeking behaviour during the COVID-19 
pandemic, background rates assessed before (if these 
data are available) and during the pandemic should be 
considered for appropriate study design. 


The Committee highlighted the importance of aligning 
this work with other initiatives to enable comparison 
of data for different study groups. 


The Committee discussed the procedures proposed by 
WHO for reviewing the safety profile of COVID-19 
vaccines before and after their introduction in coun-
tries. 


GACVS agreed that a subcommittee be established to 
review, evaluate and interpret post-introduction data 
on COVID19 vaccine safety, as these become available 
from different sources, to: 


 advise WHO on the safety of the different 
COVID19 vaccines; 


 provide recommendations on safety studies, to 
investigate and/or validate emerging safety 
signals; and 


 guide the development of COVID19 vaccines 
safety advisories and communiques on vaccine 
safety for Member States. 


The subcommittee will include members of the GACVS, 
external experts and nominees from the office of the 
WHO Chief Scientist. The terms of reference for 
the scope of the work, deliverables and working arrange-
ments for the subcommittee were discussed and 
approved. 


Safety in pregnancy: the Global Vaccine Safety 
Multi-country Collaboration Project
Global efforts are under way to develop new vaccines 
targeted specifically for use in pregnant women in 
LMIC. Appropriate surveillance systems with standard 
tools and methods are critical for monitoring the safety 
of maternal immunization in LMIC to ensure public 
confidence and programme success. 


In response to the call from WHO for a globally 
concerted approach to monitoring the safety of vaccines 
in pregnancy, the Global Alignment of Immunization 
Safety Assessment in Pregnancy (GAIA) project was 
launched in 2015. The aim of GAIA, managed by the 
Brighton Collaboration, was to improve data to facilitate 
comparability and interpretation among surveillance 
systems, ultimately leading to strengthened programmes 
of immunization in pregnancy. Standardized, harmo-
nized definitions of obstetric and neonatal health 
outcomes were developed to increase meaningful 
comparisons of safety data among studies. Multiple 


 un protocole de surveillance sentinelle qui peut être utilisé 
pour reconnaître et évaluer les signaux d’événements indé-
sirables rares. 


Les taux de base des EIIP varient considérablement selon les 
populations et les zones en raison de différences dans la fréquence 
des maladies et le recours aux soins de santé. Compte tenu des 
changements dans le comportement de recours aux soins pendant 
la pandémie de COVID-19, les taux de base évalués avant (si ces 
données sont disponibles) et pendant la pandémie devraient être 
pris en considération dans le plan des études. 


Le Comité a souligné l’importance d’aligner ce travail sur 
d’autres initiatives pour permettre la comparaison des données 
des différents groupes d’étude. 


Le Comité s’est penché sur les procédures proposées par l’OMS 
pour examiner le profil de sécurité des vaccins anti-COVID-19 
avant et après leur introduction dans les pays. 


Le GACVS a convenu de la création d’un sous-comité pour 
examiner, évaluer et interpréter les données de sécurité des 
vaccins anti-COVID-19 après leur introduction, au fur et à 
mesure qu’elles seront disponibles auprès de différentes 
sources, pour: 


 conseiller l’OMS sur la sécurité des différents vaccins 
anti-COVID-19; 


 formuler des recommandations sur les études de sécu-
rité, pour étudier et/ou valider les signaux de sécurité 
émergents; et 


 guider l’élaboration d’avis et de communiqués sur la 
sécurité des vaccins anti-COVID-19 à l’intention des 
États Membres. 


Le sous-comité sera composé de membres du GACVS, d’experts 
externes et de personnes nommées par le bureau du Scienti-
fique-Chef de l’OMS. Le mandat précisant la portée des travaux, 
les résultats attendus et les modalités de travail du sous-comité 
a été examiné et approuvé. 


Sécurité pendant la grossesse: le projet mondial de 
collaboration multipays sur la sécurité des vaccins
Des travaux sont en cours à l’échelle mondiale pour mettre au 
point de nouveaux vaccins destinés spécifiquement aux femmes 
enceintes dans les pays à revenu faible ou intermédiaire. Des 
systèmes de surveillance appropriés, utilisant des outils et 
des méthodes standard, sont essentiels pour surveiller la sécu-
rité de la vaccination maternelle dans les pays à revenu faible 
ou intermédiaire afin d’établir la confiance du public et d’assu-
rer le succès du programme. 


En réponse à l’appel de l’OMS en faveur d’une approche concer-
tée au niveau mondial pour la surveillance de la sécurité des 
vaccins pendant la grossesse, le projet d’alignement mondial de 
l’évaluation de la sécurité des vaccins durant la grossesse 
(GAIA) visant à harmoniser à l’échelle mondiale l’évaluation de 
la sécurité vaccinale pendant la grossesse a été lancé en 2015. 
L’objectif du projet GAIA, géré par la Brighton Collaboration, 
était d’améliorer les données afin d’en faciliter la comparabilité 
et l’interprétation entre les systèmes de surveillance pour, à 
terme, renforcer les programmes de vaccination pendant la 
grossesse. Des définitions normalisées et harmonisées des résul-
tats en matière de santé obstétricale et néonatale ont été  
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“levels of diagnostic certainty” are recognized in each 
case definition, so that the definitions are globally appli-
cable for all immunization safety purposes and in 
settings with different diagnostic capacity. Use of GAIA 
case definitions might be challenging in LMIC, as the 
proposed criteria for some definitions may exceed clin-
ical capacity at some sites. The GACVS stressed the need 
for field testing and review to test and facilitate their 
implementation.5


A global network of hospital-based sentinel sites was 
established in 4 the WHO regions, including in LMIC, 
to assess the applicability of GAIA case definition for 
selected neonatal outcomes (congenital microcephaly, 
low birth weight, neonatal death, neonatal infection, 
preterm birth, small for gestational age and stillbirth). 
The network was set up according to the model of the 
proof-of-concept project of the Global Vaccine Safety 
Multi-country Collaboration6 and comprised 21 sites in 
7 countries (Ghana, India, Islamic Republic of Iran, 
Nepal, Spain, United Republic of Tanzania, Zimbabwe). 
During this prospective observational study, more than 
84 000 births were recorded over 1 year, and detailed 
information was recorded on over 8000 outcomes of 
interest to assess the applicability of GAIA case defini-
tions, which was assessed by measuring the proportion 
of cases recruited that could be classified at any level 
of diagnostic certainty. The project also assessed the 
sites’ capacity for identifying and collecting data on 
maternal immunization status.


The results showed that the case definitions for preterm 
birth, low birth weight, neonatal death, bloodstream 
infections and respiratory infections were applicable at 
all study sites, whereas those for stillbirth, congenital 
microcephaly, neonatal meningitis and small for gesta-
tional age had limited applicability.


The vaccination status of 26% of the recruited mothers 
was unknown, and only 2 sites were able to classify the 
immunization status of most mothers to level 1. 


The GACVS recognized the effort involved in conduct-
ing such a complex study. The GACVS noted the incon-
sistencies between case definitions (e.g. different gesta-
tional age and birth weight requirements for some 
definitions) identified by the study team. Some case 
definitions would also benefit from further details (e.g. 
case definition of stillbirth) and guidance (e.g. neonatal 
death, congenital microcephaly) to facilitate their appli-
cation without subjective interpretation.


élaborées afin d’accroître la pertinence des comparaisons des 
données de sécurité entre les études. Plusieurs «niveaux de 
certitude diagnostique» sont pris en considération dans chaque 
définition de cas, de sorte que ces définitions sont applicables 
à l’échelle mondiale pour tous les objectifs de sécurité vaccinale 
et dans des contextes disposant de capacités de diagnostic diffé-
rentes. L’utilisation des définitions de cas du projet GAIA pour-
rait s’avérer difficile dans les pays à revenu faible ou intermé-
diaire, car les critères proposés pour certaines définitions 
peuvent dépasser les capacités cliniques de certains sites. Le 
GACVS a souligné la nécessité de mettre à l’essai et d’examiner 
ces définitions sur le terrain pour tester et faciliter leur mise 
en œuvre.5


Un réseau mondial de sites sentinelles en milieu hospitalier a 
été mis en place dans 4 Régions de l’OMS, y compris dans les 
pays à revenu faible et intermédiaire, afin d’évaluer l’applicabi-
lité des définitions de cas GAIA de certains résultats en santé 
néonatale (microcéphalie congénitale, faible poids de naissance, 
décès néonatal, infection néonatale, naissance prématurée, 
hypotrophie fœtale et mortinaissance). Le réseau a été mis en 
place selon le modèle du projet de preuve de concept de l’ini-
tiative mondiale de collaboration multipays sur la sécurité des 
vaccins6 et comprenait 21 sites répartis dans 7 pays (Espagne, 
Ghana, Inde, Népal, République islamique d’Iran, République-
Unie de Tanzanie, Zimbabwe). Au cours de cette étude d’obser-
vation prospective, plus de 84 000 naissances ont été enregis-
trées sur une période de 1 an, et des informations détaillées 
ont été recueillies sur plus de 8000 résultats d’intérêt pour 
évaluer l’applicabilité des définitions de cas correspondantes, 
évaluée en mesurant la proportion de cas recrutés qui ont pu 
être classés à n’importe quel niveau de certitude diagnostique. 
Le projet a également évalué la capacité des sites à identifier 
et à recueillir des données sur le statut vaccinal des mères.


Les résultats ont montré que les définitions de cas pour la 
naissance prématurée, le faible poids de naissance, le décès 
néonatal, les infections sanguines et les infections respira-
toires étaient applicables dans tous les sites de l’étude, tandis 
que celles pour la mortinatalité, la microcéphalie congénitale, 
la méningite néonatale et l’hypotrophie fœtale avaient une 
applicabilité limitée.


Le statut vaccinal de 26% des mères recrutées n’était pas connu, 
et seuls 2 sites ont été en mesure de classer le statut vaccinal 
de la plupart des mères au niveau 1. 


Le GACVS a reconnu les efforts déployés pour mener une étude 
aussi complexe. Il a relevé les incohérences identifiées par 
l’équipe d’étude entre certaines définitions de cas (par exemple 
des critères différents pour l’âge gestationnel et le poids de 
naissance). En outre, certaines définitions de cas gagneraient à 
être accompagnées d’informations supplémentaires (par 
exemple la définition de cas de la mortinatalité) et d’orienta-
tions (par exemple le décès néonatal, la microcéphalie congé-
nitale) pour faciliter leur application en évitant toute interpré-
tation subjective.


5 See No. 28/29, 2016, pp. 341–348
6 Guillard-Maure C, et al. Operational lessons learned in conducting a multi-country 


collaboration for vaccine safety signal verification and hypothesis testing: The  
global vaccine safety multi country collaboration initiative. Vaccine. 2018;36(3):355–
362.


5 Voir Nos 28/29, 2016, pp. 341-348.
6 Guillard-Maure C, et al. Operational lessons learned in conducting a multi-country collaboration 


for vaccine safety signal verification and hypothesis testing: The global vaccine safety multi 
country collaboration initiative. Vaccine. 2018;36(3):355–362.
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The project contributed to the development of expertise 
in participating hospitals and countries and built 
collaboration among maternal and child health 
programmes, immunization programmes and national 
regulatory agencies. 


GACVS reiterated that the results were a promising 
proof of principle, even as many challenges were 
identified that require further consideration. It 
encouraged the planned workshops for disseminat-
ing the study results in participating countries and 
sites, during which institutional development plans 
will be developed to address observed site-specific 
limitations to qualitative and quantitative data. The 
next steps will include publication of the results and 
identification of relevant projects to further support 
the sites in preparing for the introduction of new 
vaccines. 


Vaccine safety indicator for the immunization 
agenda 2030


Background
At its meeting in December 2014, GACVS proposed that 
the ratio of 10 reports of adverse events following 
immunization (AEFI) per 100 000 surviving infants per 
year be a benchmark for determining whether a coun-
try has a functional AEFI surveillance system. This indi-
cator has been the mainstay of AEFI reporting globally 
as part of the Global Vaccine Action Plan7 monitoring 
and evaluation framework and has been used as a 
benchmark to evaluate the progress of vaccine safety 
performance at national, regional and global levels.


With introduction of the immunization agenda 2030 
(IA 20308) and GVSB 2.0,9 which focuses on achieving 
“a world where everyone, everywhere, at every age, fully 
benefits from vaccines for good health and well-being”, 
an indicator is required for monitoring progress in 
AEFI surveillance in all age groups. 


Changes to the existing indicator are therefore being 
proposed by a working group of GACVS members, exter-
nal experts, WHO technical units and the WHO Collabo-
rating Centre for International Drug Monitoring: 


 It is proposed to introduce a new indicator of the 
rate of case-based serious AEFI (date of onset in 
January–December of the previous year) reported 
per 1 000 000 total population of a country or sub-
national area in a year. 


 It is proposed that serious AEFI be documented on 
a reporting form or listed in a line-list with basic 
information on the patient, reporter, vaccine and 


Le projet a contribué au développement du savoir-faire dans les 
hôpitaux et les pays participants et a établi une collaboration 
entre les programmes de santé maternelle et infantile, les 
programmes de vaccination et les autorités nationales de régle-
mentation. 


Le GACVS a réitéré que ces résultats constituaient une vali-
dation de principe prometteuse, même si de nombreuses 
difficultés ont été identifiées et nécessitent un examen plus 
approfondi. Il a encouragé les ateliers programmés pour 
diffuser les résultats de l’étude dans les pays et sites parti-
cipants, au cours desquels des plans de développement insti-
tutionnel seront élaborés pour remédier aux limites qualita-
tives et quantitatives constatées dans différents sites en 
matière de données. Les prochaines étapes comprendront la 
publication des résultats et l’identification des projets visant 
à aider davantage les sites à se préparer à l’introduction de 
nouveaux vaccins. 


Indicateur de sécurité des vaccins pour le programme 
de vaccination à l’horizon 2030


Contexte
Lors de sa réunion de décembre 2014, le GACVS a proposé que 
le ratio de 10 notifications de manifestations postvaccinales 
indésirables (MAPI) pour 100 000 nourrissons survivants par an 
constitue un point de référence pour déterminer si un pays 
dispose d’un système fonctionnel de surveillance des MAPI. Cet 
indicateur a été le pilier de la notification des MAPI à l’échelle 
mondiale dans le cadre de la surveillance et de l’évaluation 
définies dans le Plan d’action mondial pour les vaccins7 et a 
servi de point de référence pour évaluer les progrès des perfor-
mances en matière de sécurité des vaccins aux niveaux national, 
régional et mondial.


Avec l’introduction du programme de vaccination à l’horizon 
2030 (IA 20308) et du GVSB 2.0,9 qui visent à parvenir à «un 
monde dans lequel chacun, où qu’il se trouve et quel que soit 
son âge, bénéficie pleinement des vaccins pour sa santé et son 
bien-être», il est nécessaire de définir un indicateur pour suivre 
les progrès réalisés dans la surveillance des MAPI pour toutes 
les tranches d’âge. 


Un groupe de travail constitué de membres du GACVS, d’ex-
perts externes, d’unités techniques de l’OMS et du centre colla-
borateur de l’OMS pour la pharmacovigilance internationale a 
donc proposé des changements à l’indicateur existant: 


 Il est proposé d’introduire le nouvel indicateur suivant: 
taux de cas de MAPI grave (date d’apparition comprise 
entre janvier et décembre de l’année précédente) notifiés 
pour 1 000 000 d’habitants à l’échelle d’un pays ou d’une 
zone infranationale au cours d’une année. 


 Il est proposé de documenter les MAPI graves au moyen 
d’un formulaire de notification ou d’une inscription sur 
une liste de cas avec les renseignements de base sur le 


7 Global vaccine action plan 2011–2020. Geneva: World Health Organization; 2012 
(https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/
global-vaccine-action-plan, accessed December 2020).


8 See https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/
ia2030


9 Global vaccine safety blueprint 2.0 (GVSB2.0). Geneva: World Health Organization; 
2019 (https://www.who.int/vaccine_safety/gvs_blueprint-consultation/en/, accessed 
December 2020).


7 Plan d’action mondial pour les vaccins 2011-2020. Genève, Organisation mondiale de la Santé, 
2012 (https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/global-
vaccine-action-plan, consulté en décembre 2020).


8 Voir https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030


9 Global vaccine safety blueprint 2.0 (GVSB 2.0). Genève, Organisation mondiale de la Santé, 
2019 (https://www.who.int/vaccine_safety/gvs_blueprint-consultation/en/, consulté en  
décembre 2020).
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event. The United Nations population estimate for 
the year10 will be used to determine the country 
population and the denominator. It is proposed 
that the initial target be at least 1 serious case 
report per 1 000 000 individuals (of all ages) per 
year according to the date of onset of the AEFI. 


 This benchmark is based on current reporting 
rates by Member States in different WHO regions 
and the feasibility of transitioning to the new indi-
cator during the next decade. In alignment with 
the IA 2030 paradigm, it was considered that the 
countries might be able to achieve the proposed 
initial global milestone (1 serious AEFI case report 
per 1 000 000 population per year) with their 
current system preparedness and progressively 
improve to achieve escalated benchmarks during 
the decade (5 serious AEFI cases per 1 000 000 
population per year by 2026 and 10 serious AEFI 
cases per 1 000 000 population per year by 2030).


 Monitoring the proportion of countries per WHO 
region that report individual serious AEFI into 
Vigibase (the WHO global database of individual 
case safety reports) every year, according to the 
date of onset of the AEFI, would help to determine 
whether data are harmonized and shared between 
the national regulatory agency (NRA) and the 
national Expanded Programme on Immunization 
(EPI). 


GACVS agreed that case-based reporting rate is a good 
indicator to aspire for but expressed concern that some 
LMIC would have difficulty in achieving it, especially 
initially. GACVS proposed that the new indicator be 
pilot-tested for feasibility and that the previous practice, 
of collecting aggregated data, be continued until all 
countries can report on the new indicator.


Furthermore, as it is challenging to collect case-based 
information at district level and transmit it to state, 
provincial and national levels with paper-based tools, 
electronic tools are preferred, and countries are encour-
aged to build this capacity.


Safety of RTS,S malaria vaccine 
In 2016, WHO recommended pilot introduction of the 
RTS,S/AS01 malaria vaccine in selected countries to 
answer outstanding questions, including the feasibility 
of reaching children with the recommended 4-dose 
schedule, the impact and safety signals observed in a 
phase-III trial for which causality has not been estab-
lished, including higher relative risks for meningitis 
(10 times), cerebral malaria (2 times) and female deaths 
(2 times). The results will inform WHO recommenda-
tions on introducing the vaccine for routine use. 


patient, le déclarant, le vaccin et l’événement observé. 
L’estimation de la population des Nations Unies pour l’an-
née considérée10 sera utilisée pour déterminer la popula-
tion du pays et le dénominateur. Il est proposé de fixer la 
cible initiale à au moins 1 cas de MAPI grave notifié pour 
1 000 000 d’habitants (tous âges confondus) par an en fonc-
tion de la date d’apparition de la MAPI. 


 Ce point de repère est basé sur les taux de notification 
actuels des États Membres dans différentes Régions de 
l’OMS et sur la faisabilité d’une transition vers le nouvel 
indicateur au cours de la prochaine décennie. Conformé-
ment au paradigme de l’IA 2030, il a été estimé que les 
pays pourraient être en mesure d’atteindre l’étape mondiale 
initiale proposée (1 cas de MAPI grave notifié pour 
1 000 000 d’habitants par an) avec l’état actuel de prépara-
tion de leurs systèmes, et d’apporter les améliorations 
nécessaires pour progressivement atteindre des cibles 
de référence plus élevées au cours de la décennie (5 cas 
de MAPI grave pour 1 000 000 d’habitants par an d’ici 2026 
et 10 cas de MAPI grave pour 1 000 000 d’habitants par an 
d’ici 2030).


 Il est proposé de suivre la proportion de pays par Région 
de l’OMS qui notifie chaque année les cas individuels de 
MAPI grave dans Vigibase (la base de données mondiale 
de l’OMS des rapports d’innocuité sur les cas individuels) 
en fonction de la date d’apparition de la MAPI pour aider 
à déterminer si les données sont harmonisées et partagées 
entre l’autorité nationale de réglementation et le 
Programme élargi de vaccination (PEV) national. 


Le GACVS a convenu que le taux de notification des cas était 
un bon indicateur auquel il faut aspirer, mais il s’est dit préoc-
cupé par le fait que certains pays à revenu faible ou intermé-
diaire auraient des difficultés à l’atteindre, surtout au début. Le 
GACVS a proposé que le nouvel indicateur soit mis à l’essai 
pour en évaluer la faisabilité et que la pratique précédente, 
consistant à recueillir des données agrégées, se poursuive 
jusqu’à ce que tous les pays soient en mesure de rendre compte 
du nouvel indicateur.


En outre, en raison de la difficulté à recueillir des informations 
sur les cas au niveau des districts et de les transmettre sur 
papier aux niveaux des États, des provinces et du pays, les outils 
électroniques sont à privilégier et les pays sont encouragés à 
renforcer cette capacité.


Sécurité du vaccin antipaludique RTS,S 
En 2016, l’OMS a recommandé l’introduction pilote du vaccin 
antipaludique RTS,S/AS01 dans certains pays pour répondre à 
des questions en suspens, notamment la faisabilité de l’admi-
nistration des 4 doses recommandées aux enfants, l’impact et 
les signaux de sécurité observés dans un essai de phase III pour 
lesquels la causalité n’a pas été établie, y compris le risque 
relatif plus élevé de méningite (multiplié par 10), de néopalu-
disme (multiplié par 2) et de décès parmi les sujets de sexe 
féminin (multiplié par 2). Les résultats obtenus éclaireront les 
recommandations de l’OMS sur l’introduction du vaccin en vue 
d’une utilisation systématique. 


10 See https://population.un.org/wpp/ 10 Voir https://population.un.org/wpp/
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Three countries, Ghana, Kenya and Malawi, were 
selected for pilot implementation of a 4-dose schedule. 
In each country, 3–5 distinct subnational epidemiologi-
cal settings were selected, representing moderate- to 
high-transmission settings in 2019. The malaria vaccine 
is given as a 3-dose initial series with a minimum inter-
val between doses of 4 weeks, followed by a 4th dose 
15–18 months after the 3rd dose. A policy decision on 
broader use of RTS,S/AS01 will be undertaken in April 
2021 when data should be available for evaluation, 
according to the framework for policy decision endorsed 
by the Strategic Advisory Group of Experts on Immu-
nization (SAGE) and the Malaria Policy Advisory 
Committee, if safety signals are resolved and trends on 
severe malaria and mortality are reduced in these coun-
tries. The pilot tests will continue until 2023 to deter-
mine the added incremental benefit of the 4th dose. 
A final decision on full use of the RTS,S/AS01 vaccine 
will be made in 2023.


The GACVS heard an update on evaluation of the safety 
component of the Malaria Vaccine Implementation 
Programme (MVIP) by four approaches: (i) routine 
spontaneous AEFI reporting of rare, unexpected AEFI; 
(ii) WHO-commissioned community mortality surveil-
lance to measure impact, also by sex; (iii) WHO-
commissioned in-patient surveillance of meningitis and 
cerebral malaria at sentinel hospitals; and (iv) a GSK 
phase-IV enrolled cohort with scheduled visits for AEFI, 
mortality by sex and in-patient surveillance for menin-
gitis, cerebral malaria, AEFI and AESI. Safety data 
obtained in these evaluations is reviewed by a data and 
safety monitoring board that meets quarterly to review 
quality; outcomes of interest, including meningitis, 
cerebral malaria and deaths by sex; pharmacovigilance 
reports presented by NRAs; and GSK safety surveillance 
data from the phase-IV studies and recommends 
whether the MVIP should continue. The programme is 
overseen by a programme coordination group, a 
programme advisory group, GACVS and SAGE. The 
MVIP will update the African Advisory Committee on 
Vaccine Safety at their inaugural meeting in the first 
quarter of 2021.


GSK updated the GACVS on the activities described 
above, at baseline and after vaccine implementation, in 
vaccinated and unvaccinated children. No safety signals 
have been identified among the 53 459 study partici-
pants in the three countries. 


WHO will request an interim analysis of data to 
inform the policy decision in 2021. Further analysis 
is planned in September 2023 and the final analysis 
in April 2026. 


An update on routine surveillance of RTS,S /AS01 by 
the NRAs and the EPI in the three countries showed 
that AEFI reporting has improved in all countries since 
vaccination was implemented, for both RTS,S/AS01 and 
other vaccines. The data presented to the Committee 
did not reveal any unusual AEFIs or AESIs. It was 
observed, however, that AESI reporting had not kept 
pace with AEFI reporting. Challenges such as lack of 


Trois pays, le Ghana, le Kenya et le Malawi, ont été sélectionnés 
pour la mise en œuvre pilote d’un schéma de 4 doses. Dans 
chaque pays, 3 à 5 contextes épidémiologiques infranationaux 
distincts, représentant des niveaux de transmission modérée à 
élevée en 2019, ont été sélectionnés. Le schéma vaccinal consiste 
à administrer une série initiale de 3 doses de vaccin antipalu-
dique espacées d’au moins 4 semaines, suivie d’une 4e dose 15 
à 18 mois après la 3e dose. Une décision politique sur l’utilisa-
tion plus étendue du RTS,S/AS01 sera prise en avril 2021 lorsque 
les données seront disponibles pour l’évaluation, conformément 
au cadre pour la prise de décision politique approuvé par le 
Groupe stratégique consultatif d’experts (SAGE) sur la vaccina-
tion et le Comité de pilotage de la politique de lutte antipalu-
dique, si les signaux de sécurité sont résolus et si les tendances 
du paludisme grave et de la mortalité sont à la baisse dans ces 
pays. Les essais pilotes se poursuivront jusqu’en 2023 pour 
déterminer l’avantage supplémentaire apporté par la 4e dose. 
Une décision finale sur le déploiement complet du vaccin RTS,S/
AS01 sera prise en 2023.


Le GACVS a fait le point sur l’évaluation de la composante sécu-
rité du Programme de mise en œuvre du vaccin antipaludique 
(MVIP) selon 4 approches: i) la notification spontanée systéma-
tique des MAPI rares et inattendues; ii) la surveillance de la 
mortalité dans la communauté demandée par l’OMS pour mesu-
rer l’impact, y compris la mortalité selon le sexe; iii) la surveil-
lance de la méningite et de neuropaludisme dans les hôpitaux 
sentinelles demandée par l’OMS; et iv) le suivi d’une cohorte 
recrutée pour la phase IV de l’essai de GSK avec des visites 
programmées pour relever les MAPI, la mortalité selon le sexe 
et les cas de méningite, de neuropaludisme, de MAPI et d’EIIP. 
Les données sur la sécurité obtenues dans le cadre de ces 
évaluations sont examinées par un conseil de surveillance des 
données et de la sécurité qui se réunit tous les trimestres pour 
examiner la qualité; les résultats d’intérêt, notamment la ménin-
gite, le neuropaludisme et les décès selon le sexe; les rapports 
sur la pharmacovigilance présentés par les autorités nationales 
de réglementation; et les données de surveillance de la sécurité 
du vaccin GSK issues des études de phase IV. Le conseil recom-
mande ensuite la poursuite ou non du MVIP. Le programme est 
supervisé par un groupe de coordination, un groupe consultatif, 
le GACVS et le SAGE. Le MVIP informera le Comité consultatif 
africain sur la sécurité des vaccins lors de sa réunion inaugurale 
au premier trimestre 2021.


GSK a informé le GACVS des activités décrites ci-dessus, au 
départ et après la mise en œuvre du vaccin, chez les enfants 
vaccinés et non vaccinés. Aucun signal de sécurité n’a été iden-
tifié parmi les 53 459 participants à l’étude dans les 3 pays. 


L’OMS demandera une analyse intermédiaire des données pour 
éclairer la décision politique qui sera prise en 2021. D’autres 
analyses sont prévues en septembre 2023 et l’analyse finale en 
avril 2026. 


Des données actualisées sur la surveillance systématique du 
RTS,S/AS01 par les autorités nationales de réglementation et le 
PEV dans les 3 pays ont montré que la notification des MAPI 
s’est améliorée dans tous les pays depuis la mise en œuvre de 
la vaccination, tant pour le RTS,S/AS01 que pour les autres 
vaccins. Les données présentées au Comité n’ont pas révélé de 
MAPI ou d’EIIP inhabituels. Il a toutefois été observé que la 
notification des EIIP n’avait pas suivi le rythme de la notifica-
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tion des MAPI. Des difficultés telles que le manque de finance-
ment et d’expertise ont entraîné des retards dans l’enquête sur 
les MAPI graves. Une formation inadéquate, des informations 
insuffisantes dans les rapports sur la sécurité pour évaluer effi-
cacement la causalité, des difficultés dans la validation des 
données, des taux de notification faibles en raison d’une sensi-
bilisation insuffisante des professionnels de la santé et des 
retards dus à la COVID-19 ont été observés dans certains sites. 


Une harmonisation et un renforcement des capacités ont été 
entrepris dans les 3 pays par le biais de réunions de coordina-
tion des partenaires, de programmes de recyclage professionnel 
ciblé et d’analyses des causes premières. Des approches nova-
trices telles que des listes de cas partagées, l’impression et la 
distribution d’outils et de manuels pour la notification des 
MAPI/EIIP, la comparaison des données au sein des pays et 
entre les pays, et des contrôles de la qualité des données ont 
été mises en œuvre. 


Le GACVS a constaté qu’aucun signal inhabituel ou inattendu 
n’avait été signalé avec l’utilisation du vaccin RTS,S/AS01 depuis 
plus de 1 an et s’est félicité des progrès réalisés dans la notifi-
cation de toutes les MAPI, conséquence du renforcement de la 
notification des MAPI pour le RTS,S/AS01 dans les 3 pays. 


Il a été suggéré d’utiliser les systèmes de surveillance mis en 
place dans ces pays pour détecter les EIIP associées à l’intro-
duction d’autres vaccins, comme celui contre la COVID-19. Les 
leçons tirées du MVIP pourraient être appliquées dans d’autres 
pays au fur et à mesure de l’introduction d’autres nouveaux 
vaccins. 


Si le vaccin est introduit à plus grande échelle dans d’autres 
pays, il sera important de prévoir une formation ciblée et un 
soutien pour le personnel des établissements de santé afin 
d’améliorer la notification, en plus de former et de soutenir 
les autres agents de santé. Les pays ne peuvent pas s’attendre 
à ce que leurs propres systèmes de surveillance spontanée 
(passive) de la sécurité identifient d’autres événements d’inté-
rêt à moins qu’ils ne soient renforcés par l’adoption d’une 
approche spécifique et ciblée. Dans certains cas, une surveil-
lance des événements au sein d’une cohorte par l’entremise 
des parents et des tuteurs des bénéficiaires constituera une 
meilleure approche.


Etant donné que des travaux supplémentaires sont en cours 
dans les 3 pays pour développer les capacités de manière ciblée 
afin de renforcer la notification systématique des MAPI, un 
examen de la performance après 1 an serait utile pour évaluer 
l’impact. �


funding and expertise resulted in delays in investigation 
of serious AEFI. Inadequate training, insufficient details 
in safety reports for efficient assessment of causality, 
difficulties in data validation and low reporting rates in 
some places due to inadequate sensitization of health 
care professionals and delays due to COVID-19 were 
observed. 


Harmonization and capacity-building have been under-
taken in the three countries through partner coordina-
tion meetings, focused refresher training programmes 
and root cause analysis. Innovative approaches such as 
shared line-lists, printing and distribution of AEFI/AESI 
reporting tools and manuals, comparison of data within 
and between countries and data quality checks have 
been implemented. 


GACVS observed that no unusual or unexpected signals 
had been reported after use of the RTS,S/AS01 vaccine 
for over 1 year and welcomed the improved reporting 
of all AEFI that had been a by-product of strengthened 
AEFI reporting for RTS,S/AS01 in the three countries. 


It was suggested that the baseline surveillance systems 
established in these countries could be used for detect-
ing AESI associated with other vaccine introductions, 
such as for COVID-19. Lessons learnt from the MVIP 
could be applied in other countries as other novel 
vaccines are introduced. 


If and when the vaccine is introduced on a larger scale 
in other countries, targeted training and support for 
staff at health facilities will be important to improve 
reporting, in addition to training and supporting 
peripheral heath workers. Countries cannot expect that 
their own spontaneous (passive) safety surveillance 
systems will identify other events of interest unless they 
are strengthened through a specific, targeted approach. 
In certain circumstances, cohort event monitoring 
through parents and guardians of beneficiaries would 
be a better approach.


As additional work is under way in all three countries 
for targeted capacity-building to strengthen routine 
AEFI reporting, a performance review after 1 year 
would be beneficial to assess the impact. �
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SESSION 2: Ebola vaccines 


Purpose of session 


On rVSVΔG-ZEBOV-GP Ebola vaccine 


The ERVEBO® package insert, which is the commercial name of the rVSVΔG-ZEBOV-GP 
Ebola vaccine (https://www.fda.gov/media/133748/download) states that it has a market 
authorization for the prevention of disease caused by Zaire ebolavirus in individuals 18 years 
of age and older. It also notes that the safety and effectiveness of ERVEBO have not been 
assessed in immunocompromised individuals. Moreover, it states that the effectiveness of 
ERVEBO in immunocompromised individuals may be diminished. Furthermore, it 
recommends that the risk of vaccination with ERVEBO, a live virus vaccine, in 
immunocompromised individuals should be weighed against the risk of disease due to Zaire 
ebolavirus. Its risk summary regarding use in pregnancy indicates that all pregnancies have a 
risk of birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2% to 4% and 15% to 20%, respectively. There are no adequate and well-
controlled studies of ERVEBO in pregnant women, and human data available from clinical 
trials with ERVEBO are insufficient to establish the presence or absence of vaccine 
associated risk during pregnancy. The decision to vaccinate a woman who is pregnant should 
consider the woman’s risk of exposure to Zaire ebolavirus. A developmental toxicity study 
has been performed in female rats administered a single human dose of ERVEBO on four 
occasions; twice prior to mating, once during gestation and once during lactation. This study 
revealed no evidence of harm to the fetus due to ERVEBO. 


On Zabdeno Ebola vaccine (Ad26.ZEBOV-GP) and Mvabea vaccine (MVA) 


Zabdeno Ebola vaccine (Ad26.ZEBOV-GP [recombinant]) and Mvabea vaccine  (MVA) 
package insert indicates that the Zabdeno, Mvabea vaccine regimen is indicated for active 
immunisation for prevention of disease caused by Ebola virus (Zaire ebolavirus species) in 
individuals ≥1 year of age. Zabdeno is the first vaccination in the prophylactic 2-dose 
heterologous Ebola vaccine regimen which consists of vaccination with Zabdeno followed by 
a second vaccination with Mvabea given approximately 8 weeks later. Booster vaccination 
with Zabdeno (individuals who previously received the Zabdeno, Mvabea 2-dose primary 
vaccination regimen) Individuals who have previously completed the 2-dose primary 
vaccination regimen can receive a booster dose of Zabdeno. The duration of protection is 
unknown. A booster dose of Zabdeno administered at various intervals after completion of a 
primary series with Zabdeno and Mvabea has been shown to elicit an anamnestic response. 
As a precautionary measure, a Zabdeno booster vaccination should be considered for 
individuals at imminent risk of exposure to Ebola virus, for example healthcare professionals 
and those living in or visiting areas with an ongoing Ebola virus disease outbreak, who 
completed the 2-dose primary vaccination regimen more than 4 months ago. 
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SAGE requested the Ebola vaccines Working Group to address the following questions: 
 
Question 1: Potential recommendation for off- label use of rVSV ZEBOV GP. 


What does current evidence show on the immunogenicity and efficacy of rVSV-ZEBOV-GP 
for children 6 months to 17 years of age, pregnant women and breastfeeding women? And 
what are the limitations of the available evidence? 


 


Question 2: Potential recommendation on the preventive use of Ebola vaccines 


Is the current evidence on the duration of protection of rVSV-ZEBOV-GP sufficient to 
inform policy recommendations on the preventive use of this vaccine? And what are the 
limitations of the available evidence? Recommendations on the use of Ebola Ad26/MVA 
vaccine. 


 


Question 3: Potential recommendations on the strategies to ensure equitable and fair 


access to Ebola vaccines 


What are the potential demand scenarios and supply scenarios for various Ebola vaccines 
(short and mid-term outlook)? In light of the above conclusions/inputs, how should this Ebola 
vaccine allocation be prioritized with respect to impact and equity? 
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Emergencies preparedness, response
Ebola virus disease – Guinea
Disease outbreak news 
17 February 2021


On 14 February 2021, the Ministry of Health (MoH) of Guinea informed
WHO of a cluster of Ebola Virus Disease (EVD) cases in the sub-
prefecture of Gouécké, Nzérékoré Region, Guinea between 18 January
and 13 February 2021. The cases showed symptoms of diarrhea,
vomiting and bleeding after attending the burial of another relative (a 51
year-old nurse) on 1 February 2021.


The index case of the cluster was a nurse who had originally presented
at a health centre in Gouécké on 18 January 2021 with headache,
physical weakness, nausea, vomiting, loss of appetite, abdominal pain,
and fever. She was diagnosed with typhoid. She sought a second
consultation at a health facility in Nzérékoré on 23 January 2021 for
fever, vomiting, liquid stools, and physical weakness, and she was
diagnosed with malaria. On 24 January she consulted a traditional
practitioner in Nzérékoré, and she died on 28 January 2021. She was
buried unsafely on 1 February in Gouécké. The other six cases are the
five family members and the traditional practitioner she visited.


Among the seven cases, five have died (4 probable and 1 confirmed).
The other two confirmed cases are currently in isolation in dedicated
health care facilities in Conakry and Gouécké, Nzérékoré region.


The Ebolavirus species is not yet determined. Additional laboratory
analyses are on-going to ascertain virus species.


As of 15 February, one hundred and ninety-two (192) contacts have
been identified, including 164 contacts in N’Zérékoré Health District and
28 in Ratoma Health District, Conakry. To date, no contacts have been
reported to have travelled in neighboring countries. However, Nzérékoré
is the second-largest city in Guinea and lies at the intersection of roads
from Ganta (in Liberia), Danané (Côte d’Ivoire), and roads to other major
hubs in Guinea like Kankan and Macenta in (Guinea). Therefore, there is
concern about the exportation of EVD cases into the neighboring
countries.


Public health response


On 14 February 2021, following the declaration of the EVD outbreak, the
MoH of Guinea convened a crisis meeting.


The MoH , WHO, Global Outbreak Alert and Response Network
(GOARN) partners, have initiated measures to control the outbreak and
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prevent further spread. To coordinate the response, the MoH activated
the national and district emergency management committees. They also
advised the public to take measures to avert the spread of the disease,
and to report any persons with symptoms to seek care. Multidisciplinary
teams have been deployed to the field to; actively search and provide
care for cases, trace and follow-up contacts, and sensitize communities
on infection prevention and control. Planned and in-progress response
measures include the following:


Identify the source of the current outbreak;
Identify and follow-up contacts of all confirmed and probable cases;
Isolate all suspected cases, and assure their care;
Put in place infection prevention and control (IPC) measures in health
care facilities including train staff, establish triage processes, assess
PPE supplies and access to hand hygiene resources and implement
protocols for environmental cleaning and disinfection;
Conduct Assessments of health facility IPC preparedness using
scorecard and develop action plans;
Strengthen case investigation, including active case finding in health
care facilities;
Alert and inform all existing care services in the region;
Support laboratory capacities to process specimens from suspected
case in a timely manner;
Strengthen public information and awareness of compliance with
prevention and protection measures, including reporting to health
services as soon as the first symptoms appear;
Promote safe and dignified burial of suspected, probable and
confirmed deaths;
Initiate a ring vaccination strategy and vaccinate frontline workers.
Mobilize response resources;
Strengthen the capacity of the N'Zérékoré Ebola Treatment Centre
Set up response commissions with the authorities and partners,
including WHO, the Red Cross, Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ), UNICEF, and UNFPA;


WHO support for the Guinean authorities


WHO will help supply vaccines, therapeutics, reagents and personal
protective equipment.
WHO will be part of the partner coordination.
WHO will be involved in all pillars of the response, and will help to
strengthen response in each area
WHO will recruit and deploy human resources to N'Zérékoré region to
support investigation, contact tracing and vaccination.
In coordination with partners, WHO will work to reinforce risk
communication and community engagement by deploying
communicators and socio anthropologists.
WHO will provide logistic support, hygiene kits and IPC materials,
where they are needed.


WHO risk assessment


WHO considers the risk of spread in the country as very high given the
unknown size, duration and origin of the outbreak; potentially large
number of contacts; potential spread to other parts of Guinea and
neighboring countries; limited response capacity currently on the ground;
and unknown virus strain. In addition, there are ongoing challenges for
the public health system due to the COVID-19 epidemic, and recent
yellow fever and measles outbreaks.


WHO assess the risk for the region as high. The Nzérékoré Region of
Guinea shares borders with Sierra Leone and Liberia, where EVD
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outbreaks occurred previously. Despite some movement restrictions
across official border-crossings due to the ongoing COVID-19 pandemic,
a significant proportion of cross-border movement continues to take
place and poses a risk of EVD spread. It is therefore essential that
neighboring countries assess their preparedness capacities and
implement readiness/response measures.


The countries in the region should:


Conduct preparedness and readiness assessment
Develop preparedness and readiness plan
Map out immediate activities
Activate IMS for preparedness


WHO advice


WHO advises the following risk reduction measures as an effective way
to reduce EVD transmission:


Continue to train and retrain the health workforce for early detection,
isolation and treatment of EVD cases as well as on safe and dignified
burials and IPC measures;
Prepare for vaccination of health workers and implement ring
vaccination around confirmed cases;
Engage with communities in responding to the outbreak and to
reinforce safe and dignified burial practices;
Ensure availability of personal protective equipment and IPC supplies
to manage ill patients and for decontamination in health care and
community settings;
Ensure availability of biomedical equipment, essential medicines and
therapeutics to care for patients with EVD;
Ensure implementation of a referral system: screening and triage at
health centres with referral pathways to designated Ebola treatment
centres;
Conduct health facility assessments (“Scorecard”) of adherence to
IPC measures
Reduce the risk of wildlife-to-human transmission (through contact
with fruit bats, monkeys and apes) through community education on
how to: Handle wildlife with gloves and other appropriate protective
clothing; and cook animal products (blood and meat) thoroughly
before consumption;
Reduce the risk of human-to-human transmission from direct or close
contact with people with EVD symptoms, particularly with their bodily
fluids: Wear appropriate personal protective equipment when taking
care of ill patients; and wash hands regularly including after any
contact with patients or when coming into contact with any body
fluids.
To reduce the risk of possible transmission from virus persistence in
some body fluids of survivors, WHO recommends providing medical
care, psychological support and biological testing (until two
consecutive negative tests) through an EVD survivors care
programme.


Based on the current risk assessment and prior evidence on Ebola
outbreaks, WHO advises against any restriction of travel and trade to
Guinea.


For more information, please see:


Resources and information on Ebola virus disease
Resources and information on Ebola survivors
Optimized Supportive Care for Ebola Virus Disease: Clinical
management standard operation procedures
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Policy questions considered by the Ebola vaccines Working Group 
 
SAGE requested that the Ebola vaccines Working Group consider the evidence to  address the 
following questions: 
 
Question 1: What are the target populations for rVSVΔG-ZEBOV-GP Ebola vaccine and 
for Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines? 
o What does current evidence show on the immunogenicity, efficacy and safety of rVSV-


ZEBOV-GP and on Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines among children 6 
months to 17 years of age, pregnant women and breastfeeding women?  


o What are the limitations of the available evidence? 
 
 
Question 2: What are the recommendations for the preventive use of Ebola vaccines? 
o Is the current evidence on the duration of protection of rVSV-ZEBOV-GP sufficient to inform 


policy recommendations on the preventive use of this vaccine?  
o Is the current evidence on the duration of protection of Ad26.ZEBOV and MVA-BN-Filo 


Ebola vaccines sufficient to inform policy recommendations on the preventive use of this 
vaccines?  


o What are the limitations of the available evidence?  
 
 
Question 3: What are the recommendations on strategies to ensure equitable and fair 
access to Ebola vaccines? 
o What are the potential demand and supply scenarios for various Ebola vaccines (short and 


mid-term outlook)?  
o In light of the above conclusions/inputs, how should this Ebola vaccine allocation be 


prioritized with respect to impact and equity? 
 
 
After one in person meeting and 3 videoconferences the Working Group developed a set of 
recommendations for SAGE’s consideration. This document summarizes the data reviewed by 
the Working Group and the proposed recommendations for SAGE consideration. 
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Summary of proposed recommendations by the SAGE Ebola 
vaccines Working Group 
Following the review of the available evidence, the SAGE Working Group proposes the 
following recommendations for SAGE consideration: 
 
Question 1: What are the target populations for rVSVΔG-ZEBOV-GP Ebola vaccine and for 
Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines? 
 
rVSVΔG-ZEBOV-GP Ebola vaccine 
1. Based on their risk profile and the available data, the SAGE Working Group recommends 


that in the event of an outbreak children 6 months to 17 years of age, pregnant and 
breastfeeding women should be vaccinated with rVSVΔG-ZEBOV-GP as part of a ring 
vaccination strategy. The SAGE Working Group also notes that efforts should continue to 
collect additional safety information among these groups. 
 


Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines 
2. Based on their risk profile and the available data, the SAGE Working Group recommends 


that in the event of an outbreak children 11 months to 17 years of age, pregnant and 
breastfeeding women may be offered vaccination with Ad26.ZEBOV and MVA-BN-Filo 
Ebola vaccines in the circumstances described below. The SAGE Working Group also notes 
that efforts should continue to collect additional safety information among these groups. 


 
Question 2: What are the recommendations for the preventive use of Ebola vaccines? 
 
rVSVΔG-ZEBOV-GP Ebola vaccine 
1. Given current vaccine supply constraints, unknown duration of protection, and uncertainties 


associated with selection of target populations, the Working Group does not support the 
preventive use of rVSVΔG-ZEBOV-GP Ebola vaccine in the absence of an outbreak. The 
Working Group notes that the vaccine should be limited for use as part of the outbreak 
response until the global stockpile goal is met (approximately 500,000 doses). However, the 
Working Group notes that any vaccine doses close to its expiry date can and should be used 
for preventive use but should still be prioritize for administration to high-risk populations 
(e.g., HCWs and FLWs) in areas at greatest risk of an outbreak.  


2. The Working Group does not recommend at this point revaccination of individuals 
previously vaccinated with this  vaccine. In the current context of limited supply, available 
doses should be used to protect unvaccinated people at risk of EVD, as part of ring 
vaccination efforts.  


3. The emerging data from compassionate use/expanded access activities supports SAGE’s 
current recommendations regarding ring vaccination in the context of an outbreak. Ring 
vaccination is not only an effective delivery strategy, but it is also a dose-sparing strategy as 
it recognize that the risk of Ebola in the general population in the affected areas is low and  
therefore only targets those at high risk of Ebola. The estimates of potential target 
populations if other strategies were to be recommended together with the current limited 
supply reinforce this recommendation.  


4. The Working Group recommends regular evaluation of the emerging data and adjustment of 
the recommendations accordingly. 


 


2.1a_Ebola


SAGE March 2021 meeting







 
Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines 
1. The Working Group reiterates SAGE’s current recommendation to offer a vaccine other than 


rVSVΔG-ZEBOV-GP to those at some risk of Ebola in the context of an outbreak, although 
at a lower risk than those eligible for inclusion in ring vaccination. It should be the 
Ad26.ZEBOV, MVA-BN-Filo Ebola vaccines. The target population includes people living 
in affected areas, and those living in neighbouring areas but who are not eligible for 
rVSVΔG-ZEBOV-GP. They are at a much lower risk of EVD infection than those in the 
rings. As indicated in the market authorization the prophylactic 2-dose regimen, at least 56 
days apart, is not suitable for an outbreak response where immediate protection is necessary. 
However, the Working Group notes that this vaccine can be used to complement outbreak 
response activities. During an active outbreak, preventive vaccination can be provided to 
individuals (e.g., HCWs and FLWs) in neighbouring areas and countries where the outbreak 
can spread to. 


2. The Working Group encourages countries at risk of EVD to further develop its capacity for 
rapid epidemic response and formation of outbreak response teams and is supportive of that 
these national response teams are pre-emptively vaccinated with Ad26.ZEBOV, MVA-BN-
Filo Ebola vaccines. International responders regularly supporting outbreak response efforts 
could also be pre-emptively vaccinated. Additionally, the Working Group considers that 
Ad26.ZEBOV, MVA-BN-Filo Ebola vaccines can be used for preventive vaccination of 
laboratory workers with possible exposure to ebolavirus and those working in specialized 
research units and Ebola Treatment Units who may treat EVD patients. 


3. On the other hand, considering the available doses of Ad26.ZEBOV, MVA-BN-Filo Ebola 
vaccines, the uncertainty regarding duration of protection and the possible need to administer 
booster doses, the Working Group does not recommend large scale preventive vaccination at 
population level with this vaccine in the absence of an outbreak. 


4. The Working Group notes and welcomes current Janssen capacity for future manufacturing 
of large quantities of doses.  


5. Available data demonstrate a good safety profile Ad26.ZEBOV, MVA-BN-Filo Ebola 
vaccines. However, there are currently no human efficacy data available. Current 
recommendations are supported by immunobridging studies. In the event of an outbreak, 
opportunities for collection of data to estimate efficacy/effectiveness should be seized. 


 
Question 3: What are the recommendations on strategies to ensure equitable and fair 
access to Ebola vaccines? 
1. Although the Working Group welcomes the establishment of the ICG, unless there are 


important increases in the number of doses available each year, its ability to expand the 
access to Ebola vaccines during outbreaks remains limited. 


 
2. Therefore, the main recommendation is that WHO and the partners must work to design and 


implement effective mechanisms to increase the number of doses of Ebola vaccines doses 
produced each year. Until then, the current SAGE recommendations remain the most 
effective strategy to interrupt chains of transmission and prevent further expansion of 
outbreaks. 
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Question 1: What are the target populations for rVSVΔG-ZEBOV-GP 
Ebola vaccine and for Ad26.ZEBOV and MVA-BN-Filo Ebola 
vaccines? 
Context 
A review of EVD in children has recently summarized the available evidence1. EVD is 
associated with a high mortality which varies with the EBOV species from 25% to 90%. Several 
studies have reported a high mortality in children <5 years. In the West Africa EVD outbreak, 
mortality rates in children <18 was 42–63%, with rates as high as 73–86% in children <5 years  
A review of 996 cases of EVD in seven outbreaks in DRC from 1976 to 2014 noted that 
mortality was highest in children <5 with 100% mortality in the 29 children <2 years. Another 
study reported a case fatality rate of 76.5% in children aged ≤2. Neonatal mortality is almost 
100% and is discussed below. A retrospective review of 122 children <18 years with laboratory-
confirmed EVD in Liberia and Sierra Leone in 2014/2015 reported that significant risk factors 
for mortality included age <5, bleeding during hospitalisation and a high viral load. 
 
Pregnancy has been considered an important risk factor for increased mortality from, and more 
severe, Ebola virus disease. A recent systematic review on pregnancy and breastfeeding in the 
context of Ebola2 extracted the evidence from 52 studies that met the authors inclusion criteria. 
The review reported and overall, mortality in 274 pregnant women with Ebola virus disease of 
72% (197 women died); the mortality for pregnant women with Ebola virus disease were not 
higher than those in the general population of patients with Ebola virus disease. Nearly all 
women with Ebola virus disease included in the review had adverse pregnancy outcomes.  
Among survivors, Ebola virus RNA was detected by RT-PCR in amniotic fluid up to 32 days 
after maternal clearance of Ebola virus from the blood and in breastmilk 26 days after symptom 
onset. A risk of transmission of Ebola virus from pregnancy-related fluids and breastmilk 
probably exists, and precautions should be taken. Ebola virus RNA has been detected in 
breastmilk of women with acute and convalescent Ebola virus disease for up to 26 days after 
symptom onset and in women with asymptomatic Ebola virus disease. Two lactating women 
underwent RT-PCR testing after their infants died from laboratory confirmed Ebola virus 
disease. Despite the women having no previous history of symptomatic Ebola virus disease, 
Ebola virus RNA was detectable in their breastmilk.  
 
A different review of eight studies3  reporting on 10 breastfeeding mothers and their children 
(one mother with twins), who provided breast milk samples for assessment reported that EBOV 
was detected via RT-PCR or viral culture in seven out of ten breast milk samples. Four out of the 
five-breastfed infants with EBOV-positive breast milk were found positive for EBOV infection, 
and all of these EBOV-positive infants died. However, the authors cautioned that given that 
previous reports have detected EBOV in tears, saliva, sweat, and contaminated surfaces, with the 
current evidence, it is not possible to conclude with certainty that breast milk was the main route 
of EBOV transmission. 


1 https://www.tandfonline.com/doi/full/10.1080/20469047.2020.1805260 
2 https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30194-
8/fulltext#:~:text=Overall%2C%20mortality%20in%20274%20pregnant,disease%20had%20adverse%20pregnancy
%20outcomes. 
3 https://pubmed.ncbi.nlm.nih.gov/33113592/ 
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rVSVΔG-ZEBOV-GP Ebola vaccine 
 
ERVEBO® which is the commercial name of the rVSVΔG-ZEBOV-GP Ebola has a market 
authorization for the prevention of disease caused by Zaire ebolavirus in individuals 18 years of 
age and older from both US FDA4 and EMA5. It also has market authorization in a number of 
African countries6. This vaccine is also prequalified by WHO7. 
 
Current regulatory recommendations for children 6 months to 17 years of 
age, and pregnant and breastfeeding women. 
In addition, the market authorizations indicate that the safety and effectiveness of ERVEBO 
have not been assessed in immunocompromised individuals. Moreover, it states that the 
effectiveness of ERVEBO in immunocompromised individuals may be diminished. Furthermore, 
it recommends that the risk of vaccination with ERVEBO, a live virus vaccine, in 
immunocompromised individuals should be weighed against the risk of disease due to Zaire 
ebolavirus. The assessment of risks and benefits regarding its use in pregnancy indicates that 
all pregnancies have a risk of birth defect, loss, or other adverse outcomes. In the U.S. general 
population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively8. A developmental toxicity 
study performed in female rats administered a single human dose of ERVEBO on four 
occasions, twice prior to mating, once during gestation and once during lactation. This study 
revealed no evidence of harm to the fetus due to ERVEBO. There are no adequate and well-
controlled studies of ERVEBO in pregnant women, and human data available from clinical trials 
with ERVEBO are insufficient to establish the presence or absence of vaccine associated risk 
during pregnancy. The decision to vaccinate a woman who is pregnant should consider the 
woman’s risk of exposure to Zaire ebolavirus.  
 
Previous SAGE recommendations on the use of rVSVΔG-ZEBOV-GP for 
children 6 months to 17 years of age, and pregnant and breastfeeding women. 
In April 2019 SAGE9 reviewed the risk–benefit analysis of vaccinating lactating women and 
infants <1 year of age with investigational doses of rVSVΔG-ZEBOV-GP Ebola vaccine as part 
of the ring vaccination strategy in North Kivu… SAGE recommended that the knowledge of high 
attack rates and case fatality rates (CFRs) among women and young infants outweigh the 
potential risks in favour of the use of the vaccine in these groups…. SAGE considered that the 
high rates of attack and fatality in these groups and the accumulating data on vaccine safety 
and efficacy for other groups justify inclusion in the ongoing ring vaccination in North Kivu of 
infants aged 6–12 months and lactating women…. Despite possible difficulties in follow-up, 
every effort should be made to monitor the safety of vaccination of lactating women, their infants 
and vaccinated children. 
  


4 https://www.fda.gov/media/133748/download 
5 https://www.ema.europa.eu/en/documents/product-information/ervebo-epar-product-information_en.pdf 
6 https://www.who.int/news/item/14-02-2020-four-countries-in-the-african-region-license-vaccine-in-milestone-for-
ebola-prevention 
7 https://www.who.int/news/item/12-11-2019-who-prequalifies-ebola-vaccine-paving-the-way-for-its-use-in-high-
risk-countries 
8 https://www.fda.gov/media/133748/download 
9 https://www.who.int/immunization/sage/meetings/2019/april/en/) 
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Evidence reviewed by the Working Group  
 
Appendix 1 includes documents other than those in the publicly available references. 
Most safety data in children and pregnant and breastfeeding women was collected among those 
vaccinated during the expanded access/compassionate use protocol. MSD is conducting a study 
to evaluate the safety and immunogenicity of ERVEBO in children 12 months through 17 years 
of age. The final study report is anticipated by June, 2021. 
 
o Randomised evidence on adverse events from clinical trials as summarized for the US FDA 


Statistical Review and Evaluation report10 (similar data is available in the EMA review 
document). 


o Non-randomised evidence on adverse events reports for people aged 6 months and older 
following the compassionate use/expanded access of rVSVΔG-ZEBOV-GP Ebola vaccine in 
Guinea, Sierra Leone, Democratic Republic of Congo, South Sudan, Uganda, Rwanda and 
Burundi (See appendix 1.1) 


o Randomised evidence on pregnancy outcomes among Women Receiving rVSVΔ-ZEBOV-
GP Ebola Vaccine during the Sierra Leone Trial STRIVE trial11 , and the Safety of the rVSV 
ZEBOV vaccine against Ebola Zaire among frontline workers in Guinea12 (See appendix 
1.2). 


o Non-randomized evidence on pregnancy outcomes from the compassionate use/expanded 
access of rVSVΔG-ZEBOV-GP Ebola vaccine in Guinea, Sierra Leone, Democratic 
Republic of Congo, South Sudan, Uganda, Rwanda and Burundi (See appendix 1.2) 


o Pregnancy outcomes from MSD Safety Database reported pre- and post-approval (See 
appendix 1.3). 


 
  


10 https://www.fda.gov/media/134271/download 
11 https://wwwnc.cdc.gov/eid/article/26/3/19-1018_article 
12 https://pubmed.ncbi.nlm.nih.gov/30266489/ 
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Table 1. Frequency of safety follow -up in studies including children and 
sponsored by WHO.  


Study Scheduled follow up visits 
 


30 
mins 


3 days 14 
days 


21 
days 


28 
days 


42 
days 


63 
days 


84 
days 


End of 
pregnancy 


cRCT Guinea Ebola ça Suffit 


Trial 
AEs, 
SAEs  


AEs, SAEs  AEs, 
SAEs  


AEs, 
SAEs  


 
AEs, 
SAEs  


AEs, 
SAEs  


AEs, 
SAEs  


X 


Guinea Forestière AEs, 
SAEs  


AEs, SAEs  AEs, 
SAEs  


AEs, 
SAEs  


    
X 


Guinea Proches AEs, 
SAEs  


AEs, SAEs  AEs, 
SAEs  


 
AEs, 
SAEs 


   
X 


DRC Equateur AEs, 
SAEs  


AEs, SAEs  AEs, 
SAEs  


AEs, 
SAEs  


    
X 


DRC Kivu,– Phase 1 AEs, 
SAEs  


AEs, SAEs  
 


AEs, 
SAEs 


    
X 


DRC Kivu,– Phase 2* AEs, 
SAEs 


  
AEs, 


SAEs * 


    
X 


          


Uganda, HCWS/FLWs AEs, 
SAEs  


AEs, SAEs  AEs, 
SAEs  


AEs, 
SAEs  


    
X 


South Sudan, HCWS/FLWs AEs, 
SAEs  


AEs, SAEs  
 


AEs, 
SAEs 


    
X 


Rwanda, HCWS/FLWs AEs, 
SAEs  


AEs, SAEs  
 


AEs, 
SAEs 


    
X 


Burundi, HCWS/FLWs AEs, 
SAEs  


AEs, SAEs  
 


AEs, 
SAEs 


    
X 


 
 
Table 2. Ebola Vaccine rVSVΔG-ZEBOV-GP safety in children (unpublished data) 
 


 


13 https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(17)30541-8/fulltext 


Study Target age 
groups 


Year # of 
vaccinated 


Dose 
(pfus) 


#  
children 


cRCT Guinea Ebola ça Suffit  6 years - + 2015-16 5,837 2 x 107  
 


Guinea Forestière, ring 
vaccination13 


6 years - + 2016 1,207 2 x 107       303   (6-17yo) 


Guinea Proches, ring 
vaccination around survivors 


6 years - + 2016 2111 2 x 107           0 


DRC Equateur, ring 
vaccination 


6 years - + 2018 1,535 5 x 107       205   (6-17yo) 
       97   (1-5 yo) 


DRC Kivu, ring vaccination 1 year - + 2018-19 121,770 5 x 107  27,962  (6-17yo) 
10,731  (1-5yo) 


DRC Kivu, ring vaccination 6 months- + 2019 ~125000 2.5 x 107   1,141    (6-11mo) 
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Table 3. Adverse reactions reported in adults following vaccination with rVSVΔG-
ZEBOV-GP 


 
Additional information on the safety profile is available in Appendix 1 
 
 
Table 4. Summary of data Related to Exposure to rVSVΔG-ZEBOV-GP During 
Pregnancy 


Study Year Dose  
(pfus) 


# of 
pregnant 


women 
vaccinated 


# with 
pregnancies 


with outcomes 


Live 
births 


(details on other 
outcomes are in 


Appendix 1) 


Randomised trials  
RCT, STRIVE trial, Sierra 
Leone  


2015-16 2 x 107  84 81 51 


RCT, Safety of the rVSV 
ZEBOV among HCWs in 
Guinea  


2015-16 2 x 107  12 12 10 


 2015-16 2 x 107  23 23 19 


Compassionate Use / Expanded Access  
Guinea Forestière, ring 
vaccination 


2016 2 x 107  5 5 5 


Guinea Proches, ring 
vaccination 


2016 2 x 107  0 0  


DRC Equateur, ring 
vaccination 


2018 5 x 107  5 5 5 


DRC Eastern DRC, ring 
vaccination 


2019-20 5 x 107  2 x 107  1476 1341 1308 


Uganda, HCWs/FLWs + 
ring vaccination 


2018-19 5 x 107  2 2 2 


South Sudan, HCWs/FLWs 2019 5 x 107  1 1 1 
Rwanda, HCWs/FLWs 2019 5 x 107  0 0 0 
Burundi, HCWs/FLWs 2019 2 x 107  0 0 0 


MSD Safety Database  


2.1a_Ebola


SAGE March 2021 meeting







Reported pre and post 
approval 


  370 218 118 


 
Conclusions and proposed recommendations on the use of rVSVΔG-ZEBOV-
GP Ebola vaccine. 
 
Since June 2016 this vaccine has been used as part of compassionate use / expanded access 
including children 6 months and older, pregnant women, and lactating women. The Working 
Group reviewed the safety data among 28,554 children 6-17 years of age, 10,824 children 1—5 
years of age, and 1,141 infants who were vaccinated with this vaccine (Table 1 and 2). The 
SAGE WG reviewed the randomized safety data from adults 18 years and older, and the non-
randomised safety data from the expanded access/compassionate use protocols. In December 
201914, the GACVS reviewed the evidence on the safety of this vaccine and noted that, overall, 
there appeared to be no new untoward AEs, and the safety data suggest that the vaccine is well 
tolerated by adults and children. Furthermore, GACVS stated that the data presented confirmed 
the safety profile of the vaccine in people who participated in the Ebola ça Suffit trial. The 
SAGE Working Group concluded that the safety profile in children 6 months to 17 years of age 
is comparable to that of individuals 18 years and older. The SAGE Working Group thus agrees 
with the GACVS conclusions, that the safety profile in children is comparable to that in adults. 
The SAGE Working Group acknowledged the limitations in follow-up and data recording on 
safety because of the large number of people vaccinated under challenging operational 
conditions and commended the vaccination field teams for their work. 
 
The Working Group also reviewed data on 1'978 women who have received rVSVΔG-ZEBOV-
GP during pregnancy (Table 3). The data on the outcome of the pregnancy was available for 
85.3% (1'688/1978) of the pregnancies. Among those with known outcome, 90% (1'519/1688) of 
the pregnancy outcomes were live birth. Available information on adverse pregnancy outcomes 
by dose, gestational age and some risk factors is provided in Appendix 1.2. The majority of the 
data are non-randomized evidence. The Working Group noted the remarkable effort of the field 
vaccination teams in Eastern Congo were the majority of the data on safety during pregnancy 
was collected. Despite the security and geographical extension (over 1300 km2 ) a remarkable 
90.8% (1341/1476) of the pregnant women were followed up to the end of their pregnancy. In 
the absence of reliable baseline data on pregnancy outcomes in the locations where the studies 
took place, the data have to be examined with caution. 
Several thousand breastfeeding women have probably been vaccinated in Eastern DRC, however 
the available data does not permit independent evaluation of the safety profile compared to other 
women. Nor was data on the safety among the breastfed children collected. 
 
Considering the above and based on their risk profile and the available data, the SAGE 
Working Group recommends that in the event of an outbreak children 6 months to 17 
years of age, pregnant and breastfeeding women should be vaccinated with rVSVΔG-
ZEBOV-GP as part of a ring vaccination strategy. The SAGE Working Group also notes 
that efforts should continue to collect additional safety information among these groups. 
  


14 https://apps.who.int/iris/bitstream/handle/10665/330607/WER9504-eng-fre.pdf?ua=1 
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Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines  
 
This Ebola vaccine consists of two components, Zabdeno (Ad26.ZEBOV) and Mvabea (MVA-BN-
Filo). Zabdeno is given first and Mvabea is administered approximately eight weeks later as a 
booster.  
 
This vaccine has been granted a market authorization by EMA. The market authorization 
indicates that the prophylactic 2-dose regimen is not suitable for an outbreak response where 
immediate protection is necessary. In addition, it recommends as a precautionary measure that 
a Zabdeno booster vaccination should be considered for individuals at imminent risk of 
exposure to Ebola virus, for example healthcare professionals and those living in or visiting 
areas with an ongoing Ebola virus disease outbreak, who completed the Zabdeno, Mvabea 2-
dose primary vaccination regimen more than four months ago.  
 
The developer has submitted documentation to request a market authorization by US FDA and 
prequalification status by WHO. The outcomes of such reviews are pending. 
 
Current regulatory recommendations for children 6 months to 17 years of 
age, and pregnant and breastfeeding women. 
 
In addition, the EMA market authorization15 indicates that Zabdeno and Mvabea are 
indicated for active immunisation for prevention of disease caused by Ebola virus (Zaire 
ebolavirus species) in individuals ≥1 year of age16.  
 
The summary of the EMA product characteristics for both vaccines indicates the following17,18. 
No data are available on the safety and efficacy of the 2-dose primary vaccination regimen and 
the booster vaccination in children aged >1 year for both Zabdeno or Mvabea .There are no 
data from the use of Mvabea or Zabdeno in pregnant women. Animal studies do not indicate 
direct or indirect harmful effects with respect to reproductive toxicity. Zabdeno and Mvabea 
vaccine regimens elicited detectable Ebola virus (EBOV) GP-specific maternal antibody titres 
that were transferred to the foetuses. The product insert indicates that as a precautionary 
measure, it is preferable to avoid vaccination with these vaccines during pregnancy. 
Nevertheless, considering the severity of Ebola virus disease, vaccination should not be 
withheld when there is a clear risk of exposure to Ebola infection. Breast-feeding It is not known 
whether Zabdeno or Mvabea are excreted in human milk. A risk to the newborns/infants from 
breast-feeding by vaccinated mothers cannot be excluded. As a precautionary measure, it is 
preferable to avoid vaccination with these vaccines during breast-feeding. Nevertheless, 
considering the severity of Ebola virus disease, vaccination should not be withheld when there 
is a clear risk of exposure to Ebola infection. 
 
Previous SAGE recommendations on the use of Ebola vaccines for children 6 
months to 17 years of age, and pregnant and breastfeeding women. 
 


15 https://www.ema.europa.eu/en/medicines/human/EPAR/zabdeno 
16 https://www.ema.europa.eu/en/documents/product-information/mvabea-epar-product-information_en.pdf 
17 https://www.ema.europa.eu/en/documents/product-information/zabdeno-epar-product-information_en.pdf 
18 https://www.ema.europa.eu/en/documents/product-information/mvabea-epar-product-information_en.pdf 
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In April 2019 SAGE19 recommended that the knowledge of high attack rates and case fatality 
rates (CFRs) among women and young infants outweigh the potential risks in favour of the use 
of the vaccine in these groups…. SAGE considered that the high rates of attack and fatality in 
these groups and the accumulating data on vaccine safety and efficacy for other groups justify 
inclusion in the ongoing ring vaccination in North Kivu of infants aged 6–12 months and lactating 
women…. Despite possible difficulties in follow-up, every effort should be made to monitor the 
safety of vaccination of lactating women, their infants and vaccinated children. 
 
Evidence reviewed by the Working Group  
 
Appendix 2 includes documents other than those in the publicly available references. 
The safety profile of the vaccine regimen is based on available safety data from 11 clinical 
studies in addition to SAEs from ongoing studies. The data set based on around 3,000 adults 
being 18 years or older, of which more than 300 were HIV+, as well as more than 800 
adolescents and children 1-17 years indicates that the regimen is well tolerated and did not reveal 
any safety signals.  
 
o Randomised evidence on adverse events from clinical trials as summarized for the EMA 


Summary of Product Characteristics report including evidence of safety in children and 
pregnant and breastfeeding women20,21(for both vaccines respectively). 


o Evidence of immunogenicity and safety in pregnant women and in children22 (See appendix 
2.1). 


o Non-randomized evidence on pregnancy outcomes from the studies in Goma, DRC and 
Rwanda (See appendix 2.1) 


 
 
  


19 https://www.who.int/immunization/sage/meetings/2019/april/en/) 
20 https://www.ema.europa.eu/en/documents/product-information/zabdeno-epar-product-information_en.pdf 
21 https://www.ema.europa.eu/en/documents/product-information/mvabea-epar-product-information_en.pdf 
22 https://pubmed.ncbi.nlm.nih.gov/30266489/ 
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Table 5. Studies in children with Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines 
 


 
Table 6. Adverse reactions reported in children 1-17 years of age following 
vaccination with Zabdeno23 
 


  


23 https://www.ema.europa.eu/en/documents/product-information/zabdeno-epar-product-information_en.pdf 


Name 
Country(s) Age Groups Exposed (n) 


4-11 months 1-4 years 5-7 years 8-11 years 12-17 years 


VAC52150EBL2002 Burkina Faso, Côte 
d’Ivoire, Kenya, 
Uganda 


- 9 44 55 110 


VAC52150EBL2004b 
(PREVAC) 


Sierra Leone, Mali, 
Liberia, Guinea 


- 162 87 116 299 


VAC52150EBL2005b Guinea, Sierra Leone 76 - - - - 
VAC52150EBL3001 Sierra Leone - 151 60 77 143 
VAC52150EBL3008 Democratic Republic of 


Congo 
- 1,593 1,201 1,601 2,251 


UMURINZIc 
VAC52150EBL4002 


Rwanda - 9,035 11,077 14,338 21,648 


Total - 76 10,940 12,469 16,187 24,451 


Key: Ad26.ZEBOV=Adenovirus 26 vectored Zaire Ebola Virus 
a Number of children who received at least Ad26.ZEBOV as dosing continues, except for UMURINZI, data 
as of 13 Nov 2020. 
b Study VAC52150EBL2005 is still blinded and the exposure is estimated using the randomization ratio. 
c Data as of 4 Dec 2020 
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Table 7. Adverse reactions reported in children 1-17 years of age following 
vaccination with Mvabea24 
 


 
Additional information on the safety profile is available in Appendix 2. 
 
 
Table 8. Summary of data related to exposure to rVSVΔG-ZEBOV-GP During 
Pregnancy 
 


Study Year # of 
pregnant women 


vaccinated 


# with 
pregnancies with 


outcomes 


Live births 
(details on other outcomes are 


in Appendix 1) 


Study EBL3008, sponsored by 
LSHTM, in Goma, DRC* 


2019-2021 1,510 
(Ad26 :1509 ;  
MVA : 681) 


736 603 


Study EBL3010 (INGABO in 
Rwanda** 


2019-2021 Sample size : 
1000 per arm 


 


 
-- 


 
-- 


*as of Nov 2020   
** vaccines are being administered during pregnancy (group A) compared to outcomes when vaccines 
administered post partum (group B).  Each group will enroll 1000 women and follow them throughout their 
pregnancy and to 3 months post partum.  Samples for immunogenicity, cord blood and breast milk will be obtained 
in subsets of participants.  As of 15 Feb 2021, 137 women have been randomized to group A and 152 have been 
randomized to group B. 
 
Additional information on is available in Appendix 2. 
  


24 https://www.ema.europa.eu/en/documents/product-information/mvabea-epar-product-information_en.pdf 
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Conclusions and proposed recommendations on the use of Ad26.ZEBOV and 
MVA-BN-Filo Ebola vaccines. 
 
Since 2019 this vaccine has been used as part of observational studies in DRC and Rwanda 
including children12 months and older, pregnant women, and lactating women. The Working 
Group reviewed the safety data among 10,940 children 1-4 years, 2,469 children 5-7 years, 
16,187 children 8-11 years, and 24,451 children 12-17 years of age. 
The SAGE WG also consider the randomized safety data from adults 18 years and older.  
 
In December 201925, the GACVS reviewed the evidence on the safety of this vaccine and noted 
that no concern about safety was identified in children aged 1–17 years. Furthermore, GACVS 
noted that the data suggests that the vaccine is well tolerated and does not raise any safety 
concerns but that the data for special populations and children are limited.The SAGE Working 
Group concluded that the safety profile in children 11 months to 17 years of age is comparable to 
that of individuals 18 years and older. The SAGE Working Group thus agrees with the GACVS 
conclusions, that the safety profile in children is comparable to that in adults. The SAGE 
Working Group reiterated GACVS view that the data for special populations is limited. 
 
The Working Group also noted that 1'510 women have received this vaccine during pregnancy 
(Table 8, Appendix 2.1). The data on the outcome of the pregnancy was available for 48.7% 
(736/1510) of the pregnancies. The outcome was not reported or unknown for 582 pregnancies 
whereas it was reported as ongoing for 192 pregnancies. Among those with known outcome, 
81.9% (603/736) of the pregnancy outcomes were live birth. Available information on adverse 
pregnancy outcomes by dose, gestational age and some risk factors is provided in Appendix 2.1.  
 
The GACVS noted that in 66 unintended pregnancies26, there was no apparent pattern of AEs 
and no safety concern. 
 
Considering the above and based on their risk profile and the available data, the SAGE 
Working Group recommends that in the event of an outbreak children 11 months to 17 
years of age, pregnant and breastfeeding women may be offered vaccination with 
Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines in the circumstances described below. 
The SAGE Working Group also notes that efforts should continue to collect additional 
safety information among these groups. 
 
 
 
 
 
  


25 https://apps.who.int/iris/bitstream/handle/10665/330607/WER9504-eng-fre.pdf?ua=1 
26 https://apps.who.int/iris/bitstream/handle/10665/330607/WER9504-eng-fre.pdf?ua=1 
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What are the recommendations for the preventive use of Ebola 
vaccines? 
 
Estimates for Potential Target Populations for Ebola vaccines 
 
To inform deliberations on feasibility of recommendations of alternative vaccination strategies in 
the context of an outbreak and of preventive vaccination in the absence of outbreaks, the data on 
potential target populations was compiled.  
 
Rationale for the estimates: 
o Estimates include countries with previous outbreaks of Zaire ebolavirus disease (EVD) 


(Scenario 1) or outbreaks of Sudan and Bundibugyo ebolavirus with few or no cases of Zaire 
ebolavirus (Scenario 2).  


o Countries with fewer than 25 cases of Zaire EVD in previous outbreaks are excluded from 
the main analysis and presented in a separate table.  In most cases these countries reported 
only a few cases of imported EVD with none or some secondary transmission within the 
country (see Tab 2 for list of countries excluded).    


o Health care workers (physicians, nurses, midwives and lab staff were considered the primary 
target population for vaccine.  We did not consider pregnant women, children or HIV-
infected persons as potential target populations for rVSV-ZEBOV-GP vaccine. 


o Tables include total population for relevant countries.   
o Estimates of adult and under 15 or under 18 populations for Uganda are provided as a case 


study. 
o Data sources were limited to UN population statistics including WHO Global Health 


Observatory Data for health care workers.   
o Subpopulation data includes WHO estimates for DRC.  South Sudan health care worker data 


was only available as combined figure for physicians, clinical officers, nurses, midwives and 
laboratory staff from WHO South Sudan Service Availability and Readiness Assessment 
(SARA) data from 2019 obtained from  WHO South Sudan.  Subpopulation data from South 
Sudan obtained from MOH 2019 SDSS survey provided by WHO.   


2.1a_Ebola


SAGE March 2021 meeting







Table 9. Estimates of potential target populations for Ebola vaccination for  pre-
emptive vaccination 


Country  


All the population 
(all  ages) (2020 


estimates)1 


All adults    
(18 years and older) 


(2020 estimates)1 


Sub-
Populations 


(counties 
reporting >x 


cases during an 
outbreak)a,b,c 


All Heath 
workers in 


clinical 
settings 
(physician, 


nurse, midwife, 
lab tech)2 


All 
Physicians2 


All 
Nurses/ 


midwifes2 


All lab 
scientists/ 


technicians2 


Zaire ebolavirus 


DRC 86'561'000 42'663'000 13'035'749 42'062 6'418 33'518 2'126 


Gabon 2'226'000 1'277'000  6'111 715 5'109 287 


Guinea 13'133'000 6'550'000  5'951 977 4765 209 


Sierra Leone 7'977'000 4'219'000  7'378 165 7052 161 


Liberia 5'058'000 2'675'000  997 168 453 376 
Republic of 
Congo 5'518'000 2'884'000  8'723 523 7866 334 
Scenario1 
TOTAL 120'473'000 60'268'000  71'222 8'966 58'763 3'493 


Sudan, Bundibugyo, or imported Zaire ebolavirus 


South Sudan 11'194'000 8'828'000 1'943'299 7'741 NA NA NA 


Uganda 45'741'000 21'424'000 4'490'400 31'397 3'645 25'305 2'447 


TOTAL 56'935'000 30'252'000 6'433'699 39'138 3'645 25'305 2'447 
Scenario 2 
TOTAL 177'408'000 90'520'000 19'469'448 110'360 12'611 84'068 5'940 


        


Sources        
1United Nations, Department of Economic and Social Affairs, Population Division (2019). World Population 
Prospects 2019, Online Edition. Rev. 1.   
2Global Health Observatory,  2018 update, Global Health Workforce Statistics, World Health 
Organization, Geneva     
a WHO (DRC), MOH, WHO Service availability and readiness assessment survey (SARA), 2019 
(South Sudan), IST ESA (Uganda)     


Footnotes        
Countries with outbreaks of fewer than 25 cases of Zaire ebolavirus were excluded  


 


Scenarios for population data       
1 Vaccinate total population of countries with previous Zaire ebolavirus 
outbreaks >25 cases      
2 Vaccinate total population of countries with previous outbreaks of Zaire (>25 cases) or  Sudan or Bundibugyo ebolavirus outbreaks   


Scenarios for sub-population data       
1 Vaccinating total population of Ituri and Nord Kivu 
Provinces, DRC      
2 Vaccinating total population of 11 high risk counties of South Sudan as defined in the 202 EVD National EVD Preparedness Plan; 
Vaccinating 13 high risk districts in Uganda as defined in 2018 Uganda National EVD Preparedness Plan and 3 districts (Gulu, Kibaale, Lwero)  
where previous outbreaks of Sudan ebolavirus and Bundibugyo ebolavirus have occurred  
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Table 10. Summary of countries with previous EVD cases, but not included in 
target population estimates due to outbreaks of less than 25 cases of Ebola virus 
disease 
Other potential 
countries 


Ebolavirus 
strain Number of cases 


Cote d'Ivoire Tai Forest 1 case (1994) 


South Africa Zaire 1 case (1976) imported from Gabon, 1 secondary case in HCW 


UK Sudan 1 case (1976) 


UK Zaire 1 case imported from W Africa (2015) 


Spain Zaire 1 case imported from W Africa (2015) 


Italy  Zaire 1 case imported from W Africa (2015) 


Senegal Zaire 1 case (2015) 


Mali Zaire 8 cases (2015) 


Nigeria Zaire 20 cases  (2015) 


USA Zaire 2 cases imported from W Africa. 2 secondary cases in HCWs  (2015) 


 
Data sources:     
1. Outbreaks chronology:  Ebola virus. US Centers for Disease Control website. 
http://www.cdc.gov\vhf/ebola/outbreaks/history/chronology.html. Accessed 6-Feb-2020 


2. Bell BP, Damon IK, Jernigan DB, et al. Overview, Control Strategies, and Lessons Learned in the CDC 
Response to the 2014–2016 Ebola Epidemic. MMWR Suppl 2016;65(Suppl-3):4–11. DOI: 
http://dx.doi.org/10.15585/mmwr.su6503a2 
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Table 11. Estimated target populations in Uganda – Case study of target 
populations during an outbreak 


  
District Name Total 


Population 


Pop 
under 15 
years 


Pop over 
15 years 


H
ig


h 
ris


k 
di


st
ric


ts
 d


ur
in


g 
D


R
C


 2
01


8 
ou


tb
re


ak
 


Buliisa 142'500 74'100 68'400 


Bundibugyo 256'800 133'536 123'264 


Bunyangabu 190'700 99'164 91'536 


Hoima 361'800 188'136 173'664 


Kabarole 331'100 172'172 158'928 


Kagadi 415'800 216'216 199'584 


Kanungu 273'000 141'960 131'040 


Kasese 305'400 158'808 146'592 


Kikuuku 341'300 177'476 163'824 


Kisoro 309'600 160'992 148'608 


Ntoroko 74'500 38'740 35'760 


Rubirizi 141'500 73'580 67'920 


Rukungiri 330'700 171'964 158'736 


Scenario 1  SUB TOTAL 3'474'700 1'806'844 1'667'856 


Pr
ev


io
us


 E
V


D
 


ou
tb


re
ak


s Gulu 316'600 164'632 151'968 


Kibaale 187'200 97'344 89'856 


Luwero 511'900 266'188 245'712 


  


SUB TOTAL 1'015'700 528'164 487'536 


Scenario 2 TOTAL 4'490'400 2'335'008 2'155'392 


Source:  IST ESA 2019 Uganda subpopulations       
Scenario 1:  Vaccinations in 13 High risk districts as defined by 2019 EVD preparedness plan  
   
Scenario 2: 3 districts with previous Sudan or Budnibugyo Ebola outbreaks AND 13 High risk 
districts as defined by 2019 EVD preparedness plan       
 
 
 
 


2.1a_Ebola


SAGE March 2021 meeting







  


2.1a_Ebola


SAGE March 2021 meeting







rVSVΔG-ZEBOV-GP Ebola vaccine 
 


Summary of data related to durability of immunogenicity and efforts to 
establish a correlate of protection for rVSVΔG-ZEBOV-GP  
 
Clinical efficacy of this vaccine was evaluated only the cRCT Ebola ca Suffit Ring Vaccination 
trial27. In the immediate vaccination group, there were no cases of Ebola virus disease with 
symptom onset at least 10 days after randomisation, whereas in the delayed vaccination group 
there were 16 cases of Ebola virus disease from seven clusters, showing a vaccine efficacy of 
100% (95% CI 74·7–100·0; p=0·0036). No new cases of Ebola virus disease were diagnosed in 
vaccinees from the immediate or delayed groups from 6 days post-vaccination. At the cluster 
level, with the inclusion of all eligible adults, vaccine effectiveness was 75·1% (95% CI −7·1 to 
94·2; p=0·1791), and 76·3% (95% CI −15·5 to 95·1; p=0·3351) with the inclusion of everyone 
(eligible or not eligible for vaccination).  
 
An analysis of the compassionate use/expanded access protocol in DRC up to Dec 2019, 
included data from over 200,000 vaccinees (most of the epidemic)28. For confirmed EVD cases a 
ring (including all recent case-contacts, and contacts of these contacts) was enumerated 2-21 
days after symptom onset and offered rVSV-ZEBOV vaccination. Vaccinees were monitored 
indefinitely for EVD onset, as are all others in outbreak-affected areas. We report EVD incidence 
within 0-9 days when little protection was expected, and later.   
  
Between August 10, 2018, and December 20, 2019 at total of 1843 rings were enumerated.  98% 
of the ring members enumerated (202,251/206,109) were vaccinated and followed-up.  
A total of 354 vaccinees developed EVD (0.2 cases/ring, 0.18% cases/vaccinee). Of the EVD 
cases in vaccines 320 occurred on days 0-9 post vaccination, 26 on days 10-29 post vaccination,  
and 8  on days 30 and later. 324/354 EVD cases in vaccinees were in contacts and only 30 in 
contacts of contacts. EVD rates among case-contacts were lowest for those vaccinated within 8 
days of index-case onset.  Rates during days 10-29 after ring definition were lower in vaccinated 
DRC case-contacts (23/67,727, 0.03%) than among ring members in Guinea with vaccination 
delayed 21 days (21/4535, 0.46%); ratio 0.06 (95%CI 0.03-0.12). This non-randomized 
comparison suggests 88-97% efficacy against EVD onset >9 days post-vaccination.  Among 
vaccinees, incident EVD usually arose soon after vaccination, and carried a better prognosis than 
EVD arising in other circumstances, perhaps because people were alert to the need for prompt 
treatment. But, cases arising ≥30 days post-vaccination appeared to carry an even better 
prognosis. These non-randomized results from the use of this vaccine in the DRC reinforce the 
randomized evidence of efficacy of rVSV-ZEBOV vaccination against EVD onset >9 days after 
vaccination at around 94%.   
 
Three studies assessed antibody responses including 477 subjects in Liberia, 506 subjects in 
Sierra Leone, and 915 subjects in the US, Canada, and Spain (n= 865 US subjects). Antibody 
responses among subjects in the study conducted in the US, Canada, and Spain were similar to 
those among subjects in the studies conducted in Liberia and in Sierra Leone. Across these three 


27 https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)61117-5/fulltext 
28 Unpublished data presented to SAGE in April 2020 
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studies, percentages of subjects with 2-fold increase from baseline titer and ≥200 EU/mL (GP-
ELISA) at 1 month from vaccination range from 90.0% up to 97.8% with lower bounds of the 
95% CIs ranging from 86.8% to 95.0%. At 6 months after vaccination, they range from 83.2% to 
95.4% with lower bounds of the 95% CIs ranging from 79.5% to 91.7%. However, since the 
evaluation of clinical efficacy and immunogenicity has never been done in a same study, it is not 
possible to define a correlate of protection (immunity). Therefore, interpretation of the clinical 
relevance of the immunogenicity results is not possible. A summary of studies is presented in 
Appendix 1.2. 
 
MSD presented an overview of existing data related to durability of immunogenicity and/or 
efficacy in humans and non-human primates (NHPs) and a summary of efforts to evaluate 
correlates of protection (CoP).  Besides the data included in the US FDA reviews29, 30  key data 
informing the deliberations include: 
o Protection against challenge with 1000 plaque forming units (pfu) of wild-type Zaire 


ebolavirus across a wide range of vaccine doses (ranging from 3x102 to 1x108 pfu) has been 
demonstrated at Day 42 post vaccination in NHPs.  


o Durability of protection in the NHP challenge model is a topic of ongoing study with varying 
results obtained.  The presence of confounding factors in some studies complicates 
interpretation of existing data and studies aimed at providing more definitive data are 
ongoing.   


o Subjects vaccinated in 2015 as part of the PREVAIL 1 trial in Liberia have been followed out 
to 5 years postvaccination.  Data from validated immunogenicity assays are now available 
out to 3 years post vaccination with the data from year 4 and year 5 pending.  The data 
available to date demonstrate that robust GP-ELISA antibody responses are maintained out to 
3 years postvaccination. Persistence of EBOV-GP-specific antibody responses is strong at 3 
years after a single dose. Vaccine dose predicts persistence of seropositivity, though the 
magnitude of antibody responses at later time points becomes less dose-dependent. 
 


29 https://www.fda.gov/media/134227/download 
30 https://www.fda.gov/media/134271/download 
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Figure 1: GP-ELISA Antibody Titers Post Vaccination in PREVAIL 


 
o Results from the Integrated Summary of Immunogenicity (ISI) demonstrate that rVSVΔG-


ZEBOV-GP induced robust antibody responses across 4 Phase 2/3 Trials31, 32 including 
studies from Liberia (P009), Sierra Leone (P011), Guinea (P018), and US/EU/Canada 
(P012).  The responses were maintained out to 12 months post vaccination, the last time 
point in common across studies.  The slightly higher responses observed in P012 is largely 
attributed to differences in sample handling for samples which came from the epidemic 
regions compared to those from non-epidemic regions. 


Figure 2.  GP-ELISA Antibody Responses at Month 12 Post Vaccination in Phase 
2/3 Trials 


 


 
 


31 https://www.fda.gov/media/134227/download 
32 https://www.fda.gov/media/134271/download 
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MSD has taken a 2-pronged approach to evaluate correlates of protection for rVSVΔG-ZEBOV-
GP: 


o Utilizing NHP data to establish a protective threshold and then applying that threshold to data 
from human subjects to estimate efficacy.   


o Using a population-based approach to assess CoPs in human populations based upon the 
approach describer by Siber et al., 2007.  A direct assessment is not possible as 
immunogenicity data are not available for subjects that were enrolled in the ring vaccination 
trial (P010) where efficacy was demonstrated.  The approach attempts to link the data at the 
population level:  the immunogenicity data obtained in P009, P011, and P018 +/- P012 are 
evaluated in the context of the efficacy data obtained in P010.  Since the immune responses 
are slightly higher in P012 compared to the other studies, the analyses were done both with 
and without data from P012. 


Both approaches are complicated by the fact that it is difficult to establish a CoP in the context of 
a high level of efficacy.  Breakthrough cases are typically needed to help define a protective titer 
and in this case we do not have a significant number of breakthrough cases. The NHP approach 
is further complicated by the fact that NHP antibody responses are 5 to 10-fold higher in general 
for rVSVΔG-ZEBOV-GP compared to human responses.  In addition, only a single vaccinated 
animal was not protected in the 2 studies that comprised the data set for the analysis.  Two 
statistical approaches were used for the NHP analysis:  the primary approach was logistic 
regression (A) and the exploratory approach was random forest (B).  The shape of the curves is 
different for the 2 analyses, but both show a correlation between the antibody titers and 
protection.  The estimated protective threshold (cutoff for 50% probability of survival) for the 
GP-ELISA is 1199 based on the logistic regression analysis and is 249 based on the random 
forest analysis. 


Figure 3:  Correlate of Protection Analyses Based on NHP Challenge Data 
 


A. Logistic Regression     B.  Random Forest 


                     
 
The CoP analysis utilizing the human data assessed the % of subjects that achieved a given titer 
and linked that % with efficacy estimates.  The efficacy estimates were varied taking into 
account confidence intervals around the P010 data and preliminary efficacy estimates coming 
from the use of rVSVΔG-ZEBOV-GP in the outbreaks in the Democratic Republic of the Congo.  
The results are presented below. 
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Table 12. Titer corresponding to vaccine efficacy day 28/1 month (Full analysis 
set population) 


 
Summary of results: 


o Demonstration of a correlate of protection in the face of a high level of efficacy is 
challenging 


o GP-ELISA was demonstrated to be a statistical correlate of protection in NHPs. The high 
level of GP-ELISA seroresponse and corresponding high level of efficacy in humans 
suggests that it may also be a correlate of protection in humans. 


o Definition of a threshold for protection is dependent on the method used and criteria applied.   
o Given the lack of individual level data and the variable cutoffs that emerge depending on the 


method and criteria applied, it is challenging to align around a specific cutoff that can be 
used to reliably predict the durability of protective efficacy.  


o Accumulation of additional data, including data from the ongoing expanded access effort in 
the DRC, will continue to inform on the durability of protection.  


 
 
Conclusions and recommendations on duration of protection rVSVΔG-
ZEBOV-GP and its use for preventive vaccination 
 
Protection against challenge with 1,000 plaque forming units (pfu) of wild-type Zaire ebolavirus 
across a wide range of vaccine doses (ranging from 3x102 to 1x108 pfu) has been reported at day 
42 post vaccination in non-human primates (NHP). Durability of protection in the NHP 
challenge model is a topic of ongoing study with varying results obtained.  The presence of 
confounding factors in some studies complicates interpretation of existing data and studies aimed 
at providing more definitive data are ongoing.   
 
The Working Group also reviewed the immunogenicity data available from Phase 1-3 clinical 
trials. Subjects vaccinated in 2015 as part of the PREVAIL 1 trial in Liberia have been followed 
out to 5 years postvaccination.  Data from validated immunogenicity assays are now available 
out to 3 years post vaccination with the data from year 4 and year 5 pending.  The data available 
to date demonstrate that robust GP-ELISA antibody responses are maintained out to 3 years 
postvaccination. The Working Group agreed that the demonstration of a correlate of protection in 
the face of a high level of efficacy is challenging.  


 Titer Corresponding to Vaccine Efficacy Day 28/ Month 1  
(Full Analysis Set Population)  


 
Titer Corresponding to Vaccine 
Efficacy 


V920 P009  V920 P011  V920 P012  V920 P018 V920 P009 P011 
P018 Total  


V920 Total  


 GP-ELISA (EU/ml)  
 Vaccine Efficacy                  


  100%                                                    62.02                                       36.11    36.11                                       73.00                                       36.11                                    36.11                                    
  95%                                                    208.15                                      210.76   211.26                                      357.47                                      270.60                                    247.72                                    
  90%                                                    326.37                                      294.17   337.56                                      467.43                                      384.36                                    375.23                                    
  80%                                                    497.05                                      472.16   545.19                                      585.11                                      553.54                                    551.38                                    
  70%                                                    659.68                                      620.34   764.65                                      734.84                                      691.35                                    704.58                                    


 PRNT  
 Vaccine Efficacy                              


  100%                                                    20.00                                       21.00    24.00                                       22.00                                       20.00                                    20.00                                    
  95%                                                     33.00                                       35.00    35.00                                       38.00                                       35.00                                    35.00                                    
  90%                                                     35.00                                       35.00    53.00                                       53.00                                       40.00                                    42.00                                    
  80%                                                     46.00                                       51.00    87.00                                       77.00                                       62.00                                    69.00                                    
  70%                                                     69.00                                       72.00   122.00                                      105.00                                       88.00                                    96.00                                    


Source:  [ISIV920: adam-adimm;] 
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In DRC, among cases in contacts EVD incidence/day was highest during the first week post-
vaccination, then decreased substantially. It was low after the second week and almost zero after 
day 29. Among contacts of contacts the pattern was similar but based on far fewer cases. 
 
The Working Group considered the pertinence of revaccinating health care workers, front-line 
workers and members of rings in the context of an outbreak. The deliberations underlined the 
challenges with estimating the duration of protection of this vaccine and the limited supply of the 
same. As noted above, a number of breakthrough cases (cases in vaccinated people) has been 
documented - as anticipated – and will continue to be documented as the vaccine is highly 
effective but not 100% effective.   
 
However, the Working Group noticed that number of cases among vaccinees continues to be 
within the expected ranges, and that the majority of EVD cases have been during 0-9 days post-
vaccination when the vaccine is expected to have little or no effect. Accumulation of additional 
data on immunogenicity from the PREVAIL study, and efficacy over time from the ongoing 
expanded access/compassionate use efforts in Africa will continue to inform recommendations 
on the durability of protection.  
 
The Working Group members also deliberated on the pertinence and feasibility of expanding 
recommendations beyond ring vaccination including geographic vaccination and mass 
campaigns. The deliberations considered the available data on the impact of ring vaccination, the 
current supply of this vaccine and the associate risks if outbreaks continue to occur as often as in 
the past 3 years.  
 
The Working Group also noted that Health-Care workers (HCWs) and Front-line Workers 
(FLW) are at increased risk of EVD during an outbreak. On the other hand, turnover of HCWs 
and FLWs is high, and location and timing of outbreaks cannot be  accurately predicted. This 
makes it challenging to identify during the inter-epidemic periods those who will be potentially 
at highest risk.  
 
The Working Group welcomes recent efforts to identify and vaccinate HCWs and FLWs in 
neighbouring countries in the context of the outbreak (Appendix 4), and acknowledges the 
difficulties associated with conducting an accurate risk assessment and finding all health 
facilities in areas such as DRC and its neighbouring countries. Additionally, the Working Group 
notes that long-term duration of protection is currently unknown.  
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Given current vaccine supply constraints, unknown duration of protection, and 
uncertainties associated with selection of target populations, the Working Group does not 
support the preventive use of rVSVΔG-ZEBOV-GP Ebola vaccine in the absence of an 
outbreak. The Working Group notes that the vaccine should be limited for use as part of 
the outbreak response until the global stockpile goal is met (approximately 500,000 doses). 
However, the Working Group notes that any vaccine doses close to its expiry date can and 
should be used for preventive use but should still be prioritize for administration to high-
risk populations (e.g., HCWs and FLWs) in areas at greatest risk of an outbreak.  
The Working Group does not recommend at this point revaccination of individuals 
previously vaccinated with this  vaccine. In the current context of limited supply, available 
doses should be used to protect unvaccinated people at risk of EVD, as part of ring 
vaccination efforts.  
The emerging data from compassionate use/expanded access activities supports SAGE’s 
current recommendations regarding ring vaccination in the context of an outbreak. Ring 
vaccination is not only an effective delivery strategy, but it is also a dose-sparing strategy as 
it recognize that the risk of Ebola in the general population in the affected areas is low and  
therefore only targets those at high risk of Ebola. The estimates of potential target 
populations if other strategies were to be recommended together with the current limited 
supply reinforce this recommendation.  
The Working Group recommends regular evaluation of the emerging data and adjustment 
of the recommendations accordingly. 
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Ad26.ZEBOV and MVA-BN-Filo Ebola vaccines  
 
In the absence of efficacy data from clinical studies, the protective effect of the vaccine has been inferred 
from immunogenicity data33. Data from 5 clinical studies conducted in Europe, the United States, and 
Africa in 764 adults 18 to 50 years of age who had received the 2-dose primary vaccination regimen at the 
8-week interval were used in the EMA analysis. Anti-EBOV GP binding antibodies were correlated with 
a protective effect against a rapidly progressing fully lethal Ebola virus infection in non-human primates. 
The human immune responses measured 21 days post-dose 2 were associated with an increase of the 
predicted survival probability from 0% (i.e., fully lethal) to 53.4% (98.68%CI: 33.8%; 70.9%) using the 
animal model. Based on the EMA analysis, the Zabdeno, Mvabea vaccine regimen can be anticipated to 
have a protective effect against EBOV disease in humans. Although the relationship between antibody 
titre and survival has been studied only in adult NHP, immunobridging performed on paediatric subjects, 
the elderly and HIV-infected subjects suggests that the potential protective effects for these populations 
are consistent with the one estimated in adults. Additional information is available in Appendix 2.2. 
 
Across the different clinical studies, using the validated FANG ELISA assay, GMCs between 
3,810 EU/mL and 11,790 EU/mL were observed in healthy subjects 21 days after the main 
regimen and 98-100% of subjects responded to the vaccine. Geographical variation in the peak 
immune response levels was observed with the lowest responses in Sierra Leone (GMC of 3,810 
EU/mL). Immune responses induced in HIV+ adults were in the same range as in healthy adults 
(GMC of 5,283 and 7,518 EU/mL, respectively; responder rate of 100%). 98-100% of children 
responded to the vaccine with antibody concentrations between 6,993 and 22,452 EU/mL 
detected 21 days after the main regimen.  
 
To infer the protective effect of the vaccine regimen, immunobridging based on GP-binding 
antibodies and survival outcome in the well-characterized FANG endorsed NHP Ebola Kikwit 
challenge model was performed. The appropriateness of this approach for licensure was agreed 
with FDA and EMA and, because of its stringency, likely provides a conservative estimate of the 
protective effect in humans. Using pooled data from the 5 analyzed studies, an estimated mean 
predicted survival probability of 53.4% (95% CI: 36.7%; 67.4%) was determined, passing the 
pre-specified success criterion of the lower CI limit of 20%. Pre-planned sensitivity (subgroup) 
analyses were fully in line with the primary analysis, confirming the robustness of the data. A 
post-hoc per country analysis indicated that, while results of studies in African countries 
including Burkina Faso, Cote d’Ivoire, Kenya and Uganda were fully in line with the pooled 
analysis, a lower Mean Predicted Survival Probability was determined in Kambia, Sierra Leone 
(30.9% with CI of 13.6%-47.0%). Taking the stringency of the model into consideration, a 
protective effect and clinical benefit also in this setting would be expected. In conclusion, this 
bridging analysis supports the clinical benefit of the Ad26.ZEBOV, MVA-BN-Filo 56 days main 
regimen. 
 
In addition to short term protection, the longer-term protective potential of a prophylactic 
vaccination course was also evaluated. One year after dose 1 vaccination, binding antibody 
responses were detected in 49-100% of participants, GMCs in healthy adults ranged between 259 
and 1,738 EU/mL, with the lowest values in the Sierra Leone study. A subset of subjects from 
this study was followed up for 2 years with GMCs being 255 and 279 EU/mL. Responses with 
GMCs of 541 and 637 EU/mL were detected 1 year after dose 1 vaccination in 90-98% of 


33 https://www.ema.europa.eu/en/documents/product-information/zabdeno-epar-product-information_en.pdf 
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enrolled adolescents and children. After administration of a booster vaccination using 
Ad26.ZEBOV 1 or 2 years after dose 1 vaccination study participants mounted an anamnestic 
response (40-fold increase in GMCs within 7 days), indicating that immune memory was 
induced by the primary 2-dose vaccine regimen. In the stringent NHP challenge model, while 
long-term protection after primary vaccination was not achieved due to the aggressive disease 
course, a booster dose given 3 days before the challenge induced a fully protective memory 
response.  
 
Durability of immune response 
The persistence of the immune response was assessed in all clinical studies up to a maximum of 
2 years after completion of the 2-dose vaccine regimen. Long-term follow-up revealed that the 
EBOV GP-specific binding antibody concentrations induced by the Ad26.ZEBOV, 
MVA-BN-Filo vaccine regimen in any interval had decreased towards Day 180 after the first 
vaccine dose and persisted thereafter up to 2 years post Dose 1. Table 1 provides a summary of 
persisting EBOV GP-specific binding antibody GMCs in all studies after vaccination with the 
Ad26.ZEBOV, MVA-BN-Filo regimen in the 56-day interval at the last time point analyzed.  
In HIV-infected adults who received the Ad26.ZEBOV, MVA-BN-Filo vaccine regimen in study 
EBL2002, antibody responses persisted up to 1 year post Dose 1, the last time point measured. 
The same result was determined in children (see section 2.2 below). 
 
Table 13. Summary Table of EBOV GP Binding Antibody Concentrations (ELISA, 
EU/mL) at the Last Time Point Analyzed per Study for the Ad26.ZEBOV, MVA-BN-
Filo Regimen in the 56-day Interval in Healthy Adults  


Study 
 
Last Time Point Analyzed 


 
N 


 
GMC (95% CI) 


% Persisting 
Response 


EBL3002 6 months post Dose 2 
(Day 237) 


131 1,263 (1,100; 1,450) 99% 


EBL3003, Ad26 Batch C 6 months post Dose 2 
(Day 237) 


82 1,262 (1,029; 1,549) 98% 


Ad26 Batch V  82 1,053 (846; 1,310) 98% 
Ad26 Batch B  80 1,147 (948; 1,387) 99% 
     
EBL1001 1 year post Dose 1 (Day 360) 12 1,738 (1,207; 2,504) 100% 
EBL1003 1 year post Dose 1 (Day 360) 15 403 (214; 756) 100% 
EBL1004 1 year post Dose 1 (Day 360) 15 550 (296; 1,022) 100% 
EBL2001 (Cohorts II and III) 1 year post Dose 1 (Day 365) 50 1,205 (971; 1,497) 100% 
EBL2002, HIV-uninfected 
adults 


1 year post Dose 1 (Day 365) 133 342 (291; 401) 78% 


EBL2002, HIV-infected adults 1 year post Dose 1 (Day 365) 59 338 (253; 450) 88% 
EBL3001, Stage 1 1 year post Dose 1 (Day 360) 31 325 (238; 445) 77% 
Stage 2  168 259 (223; 301) 49% 
EBL3001, Stage 1 2 years post Dose 1 (Day 720) 31 279 (201; 386) 68% 
Stage 2  158 255 (212; 306) 50% 


The analysis is based on the Immunogenicity Analysis Set for Phase 1 studies and on the Per Protocol Analysis Set 
for Phase 2 and 3 studies. 
 
It must be noted that the logistic regression model for immunobridging does not necessarily 
allow to conclude on a prediction of survival probability based on EBOV GP-specific binding 
antibody concentrations measured at time points other than the 21-day post Dose 2 time point. In 
particular, it is unknown at this stage if persisting antibodies on their own can control an Ebola 
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virus infection, but it may be anticipated that an anamnestic response induced by natural 
exposure would contribute to protection. 
 
Durability of protection 


Booster vaccination in humans 


Strong immune responses and persistence of circulating antibodies were observed following the 
2-dose Ad26.ZEBOV, MVA-BN-Filo vaccine regime. T the immunogenicity of a booster dose 
of Ad26.ZEBOV in individuals who had previously received this regimen was evaluated with a 
double purpose: (1) to assess whether the 2-dose heterologous regimen had induced immune 
memory to EBOV GP; (2) to evaluate the value of a booster dose. 
In the studies in which an Ad26.ZEBOV booster dose was given 1 year (EBL1002 and 
EBL2002, results of the latter shown representatively in Figure 1) or 2 years (EBL3001) after the 
initial dose of the Ad26.ZEBOV, MVA-BN-Filo vaccine regimen, an anamnestic response was 
induced demonstrated by an approximate 12- to 55-fold increase in binding antibody GMCs 
within 7 days post booster compared to pre booster. 21 days post booster, GMCs of 41,643 and 
30,411 EU/mL were observed in the 0, 56 days interval groups in studies EBL2002 and 
EBL3001, respectively. These GMCs were 5.5- and 6.4-fold higher, respectively, than the GMCs 
observed at 21 days post Dose 2, the time point used for the evaluation of potential protection 
against EVD via immunobridging.  
 
Figure 6. EBOV GP binding antibody concentrations (ELISA, EU/mL): Regimen 
profiles –healthy adult data set from study EBL2002 Anti-EBOV GP IgG ELISA 
 


 


2.1a_Ebola


SAGE March 2021 meeting







The error bars represent the GMC and its 95% CI. 
Day 1: Baseline; Day 29: 28 days post Dose 1; Day 50, Day 78, Day 106: 21 days post Dose 2; 
Day 57: 56 days post Dose 1; Day 85: 84 days post Dose 1; Day 365: 364 days post Dose 1; Day 372: 7 days post 
booster; Day 386: 21 days post booster; Day 729: 364 days post booster. 
Labels for following time point tickmarks are omitted: Pre-booster; Day 369 (4 days post booster). 
 


As seen after the 2-dose regimen, the binding antibody concentrations gradually decreased after 
the 21-day post-booster time point, with similar GMCs at 1 year post booster across the 3 studies 
(GMC range: 3,237-4,534 EU/mL). The GMC at 1 year post booster was approximately 10-fold 
higher compared to the GMC at 1 and 2 years post Dose 1 (pre booster) in studies EBL2002 and 
EBL3001, respectively, and was similar to the GMC at 21 days post Dose 2 in study EBL3001. 
 
Figure 7. EBOV GP binding antibody concentrations (ELISA, EU/mL) pre and post 
AD26.ZEBOV booster for the healthy adult data set from Phase 2 and 3 studies 
 


  
The analysis is based on the Per Protocol Analysis Set. 
The error bars represent the GMC and its 95% CI. 
Labels for following time point tickmarks are omitted: 4 days post booster and 364 days post booster time. 


Durability of protection in NHP 


The assessment of the durability of the immune responses in NHP immunized with the 
Ad26.ZEBOV, MVA-BN-Filo vaccine regimen in the 56-day interval showed a similar 
persistence pattern as seen in clinical studies. In NHP, an anamnestic or recall response can be 
elicited by either exposure to EBOV or a booster vaccination (similar kinetics to what has been 
described above for humans). In a limited number of NHP (N=2) that received Ad26.ZEBOV, 
MVA-BN-Filo in the 56-day interval followed by EBOV challenge 4 weeks later, an anamnestic 
response to EBOV was apparent 14 days post challenge. When challenge was performed 
approximately 16 months post Dose 2, the circulating EBOV GP-specific binding antibody 
levels present at that time were not high enough to sufficiently slow down the aggressive disease 
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course (the NHP are dying in less than 7 days post EBOV challenge) and the recall response was 
not rapid enough to outcompete the fast viral replication and accelerated disease course in this 
challenge model. However, when an anamnestic response was first induced by booster 
vaccination 3 days prior to challenge (19 months post Dose 2), NHP immunized with an initial 
2-dose regimen were fully protected. With the disease course in humans being less aggressive 
(time to death is between 1.5 and 3 weeks) it is not unreasonable to assume that an anamnestic 
response can be generated on time to contribute to protection in humans. 


Proposed interim concept for durability of protection 


While the duration of immunity induced by Ebola vaccination has been shown, comprehensive 
data to demonstrate the durability of protection are not available for licensed Ebola vaccines. It is 
unknown at this stage if persisting antibodies on their own can control an Ebola virus infection, 
but it may be anticipated that an anamnestic response induced by natural exposure would 
contribute to protection. The response measured in humans 21 days post Zabdeno booster was 
5.5 to 6.4 fold higher than 21 days post Dose 2. The induction of an anamnestic response in NHP 
through booster vaccination 3 days before challenge led to full protection, providing evidence of 
the protective effect of a booster dose given shortly before exposure. In view of the similar 
magnitude of the booster response 1 year and 2 years after the initial regimen, and because 
immune memory is generally expected to persist beyond 2 years of vaccination, a booster dose 
administered later than 2 years post initial vaccination is also expected to lead to an effective 
anamnestic response. Therefore, pending availability of formal information on durability of 
protection in the field, Zabdeno booster vaccination could be considered as a precautionary 
measure at the time of immediate risk of EBOV exposure to maximize protection. This could be 
particularly recommended for individuals previously vaccinated with Zabdeno, Mvabea living in 
or visiting areas affected by EVD outbreaks. It may also be recommended for those individuals 
living in close contact with patients with EVD, and those with an occupational risk of exposure 
to Ebola virus. 
 
Additional information on immunogenicity in children and durability of protection is in 
Appendix 2.2 
 
 
Conclusions and recommendations on duration of protection of 
Ad26.ZEBOV, MVA-BN-Filo Ebola vaccines and its use for preventive 
vaccination 
 
As mentioned above the Working Group notes that Health-Care workers (HCWs) and Front-line Workers 
(FLW) are at increased risk of EVD during an outbreak. On the other hand, turnover of HCWs and FLWs 
is high, and location and timing of outbreaks cannot be  accurately predicted. This makes it challenging to 
identify during the inter-epidemic periods those who will be potentially at highest risk. The Working 
Group welcomes recent efforts to identify and vaccinate HCWs and FLWs in neighbouring countries in 
the context of the outbreak (Appendix 5), and acknowledges the difficulties associated with conducting an 
accurate risk assessment and finding all health facilities in areas such as DRC and Rwanda. Additionally, 
the Working Group notes that the long-term duration of protection of this vaccine is currently unknown. 
The Working Group also considered the current recommendation for the administration of a booster dose 
of  Ad26.ZEBOV to individuals at imminent risk of exposure to Ebola virus, for example healthcare 
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professionals and those living in or visiting areas with an ongoing Ebola virus disease outbreak, who 
completed the Ad26.ZEBOV, MVA-BN-Filo 2-dose primary vaccination regimen more than four months 
ago. 
 
 
The Working Group reiterates SAGE’s current recommendation to offer a vaccine other 
than rVSVΔG-ZEBOV-GP to those at some risk of Ebola in the context of an outbreak, 
although at a lower risk than those eligible for inclusion in ring vaccination. It should be 
the Ad26.ZEBOV, MVA-BN-Filo Ebola vaccines.  
The target population includes people living in affected areas, and those living in 
neighbouring areas but who are not eligible for rVSVΔG-ZEBOV-GP. They are at a much 
lower risk of EVD infection than those in the rings. As indicated in the market 
authorization the prophylactic 2-dose regimen, at least 56 days apart, is not suitable for an 
outbreak response where immediate protection is necessary.  
However, the Working Group notes that this vaccine can be used to complement outbreak 
response activities. During an active outbreak, preventive vaccination can be provided to 
individuals (e.g., HCWs and FLWs) in neighbouring areas and countries where the 
outbreak can spread to. 
The Working Group encourages countries at risk of EVD to further develop its capacity 
for rapid epidemic response and formation of outbreak response teams and is supportive of 
that these national response teams are pre-emptively vaccinated with Ad26.ZEBOV, MVA-
BN-Filo Ebola vaccines. International responders regularly supporting outbreak response 
efforts could also be pre-emptively vaccinated.  
Additionally, the Working Group considers that Ad26.ZEBOV, MVA-BN-Filo Ebola 
vaccines can be used for preventive vaccination of laboratory workers with possible 
exposure to ebolavirus and those working in specialized research units and Ebola 
Treatment Units who may treat EVD patients. 
On the other hand, considering the available doses of Ad26.ZEBOV, MVA-BN-Filo Ebola 
vaccines, the uncertainty regarding duration of protection and the possible need to 
administer booster doses, the Working Group does not recommend large scale preventive 
vaccination at population level with this vaccine in the absence of an outbreak. 
The Working Group notes and welcomes current Janssen capacity for future 
manufacturing of large quantities of doses.  
Available data demonstrate a good safety profile Ad26.ZEBOV, MVA-BN-Filo Ebola 
vaccines. However, there are currently no human efficacy data available. Current 
recommendations are supported by immunobridging studies. In the event of an outbreak, 
opportunities for collection of data to estimate efficacy/effectiveness should be seized. 
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What are the recommendations on strategies to ensure equitable 
and fair access to Ebola vaccines? 
 
Available doses of rVSVΔG-ZEBOV-GP 
 
Investigational doses (as of February 10, 2021) 


 
o Doses in Merck control and available to ship: ~349,000K doses as 10-dose vials.  
o An additional ~110,000 doses equivalents remains in the form of bulk drug substance and is 


slated to be converted to 10-dose vials in the 1st quarter of 2021 and would be anticipated to 
be released in the 3rd quarter of 2021. 


o All estimates represent 1.0 mL investigational doses 
   
Licensed ICG for stockpile inventory (as of February 10, 2021) 
o There are ~29,000 doses as 1-dose vials. 
o Additional doses are expected in 2021. 
 
Available doses of Ad26.ZEBOV, MVA-BN-Filo Ebola vaccines 
 
Janssen currently has the following Ebola Vaccine Regimen stock available on hand: 
o 200,000 Regimens of investigational doses 
o 100,000 Regimens of commercial supply  


(20,000 labeled and to be released by May 2021, and 80,000 unlabeled and to be released 
by Q4 2021)* 


 
Therefore, the total number of doses potentially available is 300,000 Regimens as of 19 Feb 
2021. 
 
In addition to these doses: 
o Janssen is currently undertaking a production run that will yield an additional 165,000 


Regimens of commercial supply, currently scheduled for release in Q1 2022. They are 
exploring possibilities for accelerating and increasing production with their partners.   


o Janssen’s next planned production run is slated to begin following the WHO PQ and SAGE 
decisions and could yield up to 880K regimens of Commercial Supply to be released in Q4 
2023.   


 
*Note: Access to commercial supply would require procurement, and Janssen suggests that 
beginning that process expeditiously would be recommended, given the stresses that COVID-19 
vaccine procurement is placing on UNICEF and other partners.  
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Ebola vaccines stockpile 
 
The International Coordinating Group (ICG) on vaccine provision manages the global stockpile 
of Ebola vaccine doses. The stockpile, which is the first of its kind for Ebola vaccines, will allow 
the WHO, countries and other partners to contain future Ebola outbreaks by ensuring equitable 
and timely access to vaccines for populations most at risk during outbreaks. 
 
Due to limited vaccine quantities, the current Ervebo vaccine is reserved for outbreak response 
to protect people at the highest risk of contracting Ebola – including health care and frontline 
workers in an outbreak – under a ring vaccination strategy34. 
 
The stockpile will include licensed doses of Ervebo, which has also been approved by European 
and US regulators and prequalified by WHO, as well as other candidate vaccines in the pipeline 
once licensed and prequalified. 
 
Once it is fully operational, low and lower middle-income countries will be able to access the 
stockpile of 500,000 doses free of charge along with support for operational costs for the rollout 
of immunisation programmes, under a scheme funded by Gavi. 
 
 
Conclusions and recommendations on global vaccine security for Ebola 
vaccines  
 
The SAGE Working Group welcomes MSD’s commitment to provide Ervebo®  doses for the 
GAVI stockpile to support outbreak control response.  An initial 29,000 doses of Ervebo®  are 
made available via the global stockpile, on a priority basis, for outbreak response. Depending on 
the rate of vaccine deployment, it could take 2 to 3 years to reach the SAGE-recommended 
level of 500 000 doses for emergency stockpiles of vaccines. WHO, UNICEF, Gavi and other 
partners, together with the vaccine manufacturers are continuously assessing options to 
increase vaccine supply in case global demand increases. 
 
The SAGE Working Group welcomes Janssen’s commitment to obtain pre-qualification of  
Zabdeno® and Mvabea® and its commitment to further expansion of its manufacturing capacity. 
 
Although the Working Group welcomes the establishment of the ICG, unless there are 
important increases in the number of doses available each year, its ability to expand the 
access to Ebola vaccines during outbreaks remains limited. 
 
Therefore, the main recommendation is that WHO and the partners must work to design 
and implement effective mechanisms to increase the number of doses of Ebola vaccines 
doses produced each year. Until then, the current SAGE recommendations remain the 
most effective strategy to interrupt chains of transmission and prevent further expansion 
of outbreaks. 


34 https://www.who.int/groups/icg/ebola-virus-disease/ebola-stockpiles 
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Emergencies preparedness, response
Ebola virus disease – Democratic Republic
of the Congo
Disease outbreak news 
10 February 2021


On 7 February 2021, the Minister of Health of the Democratic Republic of
the Congo declared an outbreak of Ebola Virus Disease (EVD) after the
laboratory confirmation of one case in North Kivu Province. The case
was an adult female living in Biena Health Zone. To date the source of
infection is still under investigation.


On 25 January 2021, the case presented with nasal bleeding. From 25
January to 1 February, she reportedly received outpatient care at a local
health centre. From 1 to 3 February, she was admitted to a second
health centre with signs of physical weakness, dizziness, joint pain,
epigastric pain, liquid stools, headache and difficulty breathing. On 3
February, a blood sample was collected for EVD testing due to her
epidemiological link with an EVD survivor. On the same day, she was
referred to a hospital in Katwa Health Zone (part of Butembo city)
following the deterioration of her condition. She was admitted to the
intensive care unit the same day and died on 4 February. On 5 February,
the body was buried in Musienene Health Zone, however not under safe
burial practices.


On 6 February, Butembo laboratory confirmed the case positive for EVD
by GeneXpert. On 7 February, the sample was shipped to Goma
laboratory, and tested positive for EVD by GeneXpert on 8 February.
Samples were sent to the Institut de Recherche Biomedicale for next
generation sequencing in order to determine whether this recent Ebola
case is linked to a new spill over event or to a resurgence of the outbreak
that affected North Kivu, Ituri and South Kivu Provinces in 2018-2020.


As of 8 February 2021, a total of 117 contacts has been identified and
are under follow up. Investigations and response activities are ongoing.


Public health response


An urgent meeting was convened on 8 February by the Minister of
Health, and a team led by the Provincial Minister of Health of North
Kivu was deployed to Butembo to organize immediate response
activities;
Investigations are on-going in Katwa, Biena and Musienene Health
Zones to identify the source(s) of transmission, identify contacts and
conduct active case finding;
Health facilities that were visited by the case have been disinfected;
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The decommissioned Ebola Treatment Center of Katwa is being
assessed for reopening;
WHO is providing ongoing support to the national authorities through
staff present in Butembo territory, by preparing shipment of vaccine
doses to Butembo and supporting shipment of cold chain equipment
to Butembo territory;
WHO and national authorities are strengthening laboratory capacities
by ensuring availability of GeneXpert cartridges at Butembo
laboratory; and
WHO is supporting local authorities to implement immediate actions
including case investigation, case finding, contact listing and follow-
up.


There are currently therapeutics (Regeneron and mAb114) available for
up to 400 patients in the Democratic Republic of the Congo.


WHO risk assessment


Preliminary information indicates that the patient visited at least three
health facilities in two health zones and was unsafely buried in a third
health zone. There is therefore a risk of EVD spreading to other health
zones. WHO is closely monitoring the situation and the risk assessment
will be updated as more information becomes available.


The resurgence is not unexpected given that EVD is endemic in the
Democratic Republic of the Congo and that Ebola virus is present in
animal reservoirs in the region. The risk of re-emergence through
exposure to animal hosts or bodily fluids of Ebola survivors cannot be
excluded. In addition, it is not unusual for sporadic cases to occur
following a major outbreak.


There are a number of ongoing challenges for surveillance, including
access to affected areas and community mistrust toward authorities and
outbreak responders. Other health emergencies such as coronavirus
2019 (COVID-19), cholera and measles outbreaks may jeopardize the
country’s ability to rapidly detect and respond to re-emergence of EVD
cases.


WHO advice


WHO advises the following risk reduction measures as an effective way
to reduce EVD transmission in humans:


Continue to train and retrain the health workforce for early detection,
isolation and treatment of EVD cases;
Prepare for vaccination of health workers;
Engage with communities to reinforce safe and dignified burial
practices; and
Ensure availability of personal protective equipment and infection
prevention and control supplies to manage ill patients and for
decontamination.


To reduce the risk of wildlife-to-human transmission, such as through
contact with fruit bats, monkeys and apes:


Handle wildlife with gloves and other appropriate protective clothing;
and
Cook animal products (blood and meat) thoroughly before
consumption and avoid consumption of raw meat from wild animals.


To reduce the risk of human-to-human transmission from direct or close
contact with people with EVD symptoms, particularly with their bodily
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fluids:


Wear gloves and appropriate personal protective equipment when
taking care of ill patients at home; and
Wash hands regularly after visiting patients in hospital, as well as
after taking care of patients at home or touching or coming into
contact with any body fluids.


To reduce the risk of possible transmission from virus persistence in
some body fluids of survivors, WHO recommends providing medical
care, psychological support and biological testing (until two consecutive
negative tests) through an EVD survivors care programme. WHO does
not recommend isolation of male or female convalescent patients whose
blood has been tested negative for Ebola virus.


For more information, please see:


Ebola fact sheet
Resources and information on Ebola virus disease
Resources and information on Ebola survivors
History of Ebola virus disease in the Democratic Republic of the
Congo
Optimized Supportive Care for Ebola Virus Disease: Clinical
management standard operation procedures


Related links


More about Ebola virus disease
Disease outbreak news: Ebola
virus disease (archive)
Ebola virus disease fact sheet
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Summary Document   


Topic: A Comparison of Vaccine Efficacy Elements in Advanced Stage Clinical Trial Protocols  


Version: 3.0 Dated 19 November 2020 


Disclaimer: This document provides a summary of key points from the literature, guidelines, or other 


documents from experts on the subject matter, including from national and multilateral organizations 


and authorities. This document does not aim to be exhaustive. Due to the rapidly evolving situation, this 


summary document may not include latest evidence and updates are likely. New versions will be issued 


when significant new information becomes available. Its purpose is to support organizations and 


institutions involved in the development of COVID-19 vaccines. It is the responsibility of each vaccine 


developer to review available evidence, take into account relevant guidance and recommendations, and 


to seek scientific advice from regulatory agencies as appropriate. Transcription errors cannot be 


excluded - please refer to the original protocols to confirm accuracy of information contained within this 


summary document. 


Prepared by: Paul Oloo for CEPI COVID-19 Clinical Working Group 


For questions, please write to: paul.oloo@cepi.net 


Overview:  


This document summarizes key aspects related to the assessment of vaccine efficacy in four US based and 
one UK based, published COVID-19 (C-19) Phase 3 efficacy trial protocols. They cover efficacy objectives, 
C-19 case definitions, efficacy endpoints, censoring of early C-19 cases, null hypothesis, statistical 
methods, number of C-19 cases required for the primary efficacy endpoint analysis, and assumed C-19 
background attack rates justifying the estimated sample size. 


One C-19 case definition is included in Novavax’ UK protocol, two are included in the US-based Moderna, 
Janssen, and BioNTech/Pfizer protocols, while the AstraZeneca/Oxford’s US protocol also includes a third 
case definition. Each protocol has a unique protocol-specific C-19 case definition; this constitutes the 
primary efficacy endpoint (i.e. C-19 irrespective of disease severity) in four of the protocols (Moderna, 
BioNTech/Pfizer, AstraZeneca/Oxford, Novavax), but is a secondary in the Janssen protocol; Janssen’s  
primary endpoint is moderate to severe/critical C-19 only. All four US-based protocols include the US-FDA 
harmonized case definition as secondary endpoint, which mirrors the CDC case definition and may be 
updated as new information is made available. They also include a secondary endpoint evaluating efficacy 
based on censoring of cases occurring prior to 14 days after the second dose to align endpoints across 
COVID-19 vaccine studies and allow for cross trial comparisons. 


AstraZeneca/Oxford’s US protocol includes a third case definition (i.e. secondary efficacy endpoint) based 
on the University of Oxford-defined symptom criteria that mirrors the current UK Public Health England 
case definition. None of the protocols define moderate or severe C-19 according to the WHO definition. 
All the protocols define severe C-19 according to the US-FDA recommended definition. 


Two of the protocols include a Burden of Disease (BoD) endpoint. BoD is included as an exploratory efficacy 
endpoint in the Moderna protocol where scores of 0, 1, 2, and 3 represent asymptomatic SARS-CoV-2, 
symptomatic C-19 without hospitalization, hospitalization, and death, respectively. The Janssen protocol 
includes BoD as a secondary efficacy endpoint where 0, 1, and 2 represent asymptomatic SARS-CoV-2, 
mild and moderate C-19, and severe C-19 respectively, similar to the BOD endpoint discussed in the 
Mehrothra publication1. A separate Summary Document on BoD2 has been published by CEPI. 


There is a lack of guidelines and global consensus on which symptoms should trigger C-19 diagnostic work 
up. This is reflected in the trial protocols as significantly different triggering symptoms are included and 
are generally reflective of the protocol-defined case definitions. 
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 Moderna3 BioNTech/Pfizer4 Janssen Vaccine (J&J)5 AstraZeneca/Oxford (US trial)6 Novavax7 


Protocol mRNA-1273-P301 C4591001 VAC31518COV3001 D8110C00001 2019nCoV-302 
Version Amendment 3 V1.0 Amendment 3 Amendment 2 2.0 


Date 20 August 2020 Not defined 15 September 2020 17 September 2020 23 October 2020 


ClinTrials.gov [NCT Nr] NCT04470427 NCT04368728 NCT04505722 NCT04516746 NCT04583995 


General Trial Design       


N (randomization ratio) 30,000 (1:1 – vaccine vs placebo)  43,998 (1:1 – vaccine vs placebo) 60,000 (1:1 – vaccine vs placebo) 30,000 (2:1 – vaccine vs placebo) 15,000 (1:1 – vaccine vs placebo) 
Primary vaccination schedule 2 doses: Day 1 & Day 29 2 doses: Day 1 & Day 22 Single dose: Day 1 2 doses: Day 1 & Day 29 2 doses: Day 0 & Day 21 


Baseline COVID-19 (C-19) serostatus Both seropositive and seronegative; PCR 
negative 


Both seropositive and seronegative; PCR 
negative 


Both seropositive and seronegative; PCR 
negative 


Both seropositive and seronegative; PCR 
negative 


Both seropositive and seronegative; 
PCR negative 


Key strata o ≥18 - <65 years – low risk (60-75%) 
o ≥18 - <65 years – high risk 
o ≥65 years 


o ≥12 - <16 years 
o ≥16 - ≤55 years 
o >55 years (>40%) 


o ≥18 - <65 / ≥65 years 
o Co-morbidities yes / no 
o Sites 


o ≥18 - ≤55 years 
o ≥56 - ≤69 years   
o ≥ 70 years 


o ≥18 - <65 years 
o ≥65 - ≤84 years 
o Sites 


Countries USA USA, Argentina, Brazil, South Africa, Turkey USA, Argentina, Brazil, Chile, Colombia, 
Mexico, Peru, Philippines, South Africa, 
Ukraine 


USA, Chile, Peru UK 


Case Definitions      


Protocol-specific C-19 case definition  Primary efficacy endpoint definition:  
o Positive RT-PCR AND 
o Any ≥1 of: cough, dyspnoea, or 


clinical/radiographic pneumonia OR 
o Any ≥2 of: fever, chills, myalgia, headache, 


sore throat, anosmia, or ageusia 


Primary efficacy endpoint C-19 definition:  
o Positive SARS-CoV-2 NAAT AND 
o Any ≥1 of: fever, cough dyspnoea, chills, 


myalgia, anosmia or ageusia, sore throat, 
diarrhoea, or vomiting 


 
 


Molecularly confirmed C-19 with:  
o Any ≥1 of fever (≥38.0°C or ≥100.4°F), sore 


throat, malaise (loss of appetite, generally 
unwell, fatigue, physical weakness), 
headache, myalgia, GI symptoms, cough, 
chest congestion, runny nose, wheezing, 
skin rash, eye irritation or discharge, chills, 
anosmia, ageusia, red or bruised looking 
feet or toes, or shaking chills or rigors 


Primary efficacy endpoint definition:  
o Positive RT-PCR AND 
o Any ≥1 of: dyspnoea, SpO2 ≤ 93% or 


requiring supplemental O2, 
clinical/radiographic pneumonia OR 


o Any ≥2 of: fever, cough, myalgia, fatigue, 
anosmia or ageusia, vomiting, or 
diarrhoea 


Primary efficacy endpoint definition:  
o Positive RT-PCR AND 
o Any ≥1 of: fever, cough, dyspnoea, 


fatigue, myalgia, headache, 
anosmia or ageusia, sore throat, 
congestion, runny nose, nausea, 
vomiting or diarrhoea 


C-19 US-FDA harmonized case 
definition8 
 
(symptoms in blue are not included in C-
19 protocol definition)  


Secondary efficacy definition: CDC case 
definition 
o Positive RT-PCR AND  
o Any ≥1 of: cough, dyspnoea, fever or 


chills, myalgia, headache, sore throat, 
anosmia or ageusia, fatigue, nasal 
congestion or runny nose, nausea, 
vomiting, or diarrhoea 


Secondary efficacy definition: CDC case 
definition 
o Positive SARS-CoV-2 NAAT AND 
o Any ≥1 of: fever, cough, dyspnoea, chills, 


myalgia, anosmia or ageusia, sore throat, 
diarrhoea, vomiting, fatigue, headache, 
nasal congestion or runny nose, or 
nausea 


Secondary efficacy definition: CDC case 
definition 
o Positive RT-PCR AND  
o Any ≥1 of: cough, dyspnoea, fever or 


chills, myalgia, headache, sore throat, 
anosmia or ageusia, fatigue, nausea or 
vomiting, diarrhoea, runny nose, or nasal 
congestion.   


Secondary efficacy definition: CDC case 
definition 
o Positive SARS-CoV-2 NAAT 
o Any ≥1 of: fever (≥ 38.0C) or chills, cough, 


dyspnoea, fatigue, myalgia, headache, 
ageusia or anosmia, sore throat, nasal 
congestion or runny nose, nausea or 
vomiting, or diarrhoea 


Not defined 


Mild C-19 definition Not defined Not defined Molecularly confirmed C-19 with: 
o  Any ≥1 of: fever, sore throat, malaise 


(loss of appetite, generally unwell, fatigue, 
physical weakness), headache, myalgia, GI 
symptoms, cough, chest congestion, runny 
nose, wheezing, skin rash, eye irritation or 
discharge, chills, anosmia/ageusia, red or 
bruised looking feet or toes, or shaking 
chills/rigors 


Not defined Molecularly confirmed C-19 with:  
o Any ≥1 of: fever, cough; OR  
o Any ≥2 of: dyspnoea, fatigue, 


myalgia, headache, anosmia or 
ageusia, sore throat, congestion, 
runny nose, nausea, vomiting or 
diarrhoea 


Moderate C-19 definition,  Not defined Not defined Molecularly confirmed C-19 with: 
o Any ≥1 of: RR>20/min, abnormal SpO2 > 


93%, pneumonia, DVT, or dyspnoea OR 


Not defined Molecularly confirmed C-19 with: 
o  Any ≥1 of: fever, high fever (≥ 


38.4°C), dyspnoea, RR 20-29/min, 
SpO2: 94% to 95%, pneumonia or 


3.1_COVID19_vaccines


SAGE March 2021 meeting







COVID-19 Clinical Working Group  


Page 3 of 6 
 Sensitivity: CEPI Internal 


o Any ≥2 of: fever, HR>90, shaking 
chills/rigors, cough, malaise, headache, 
myalgia, GI symptoms, anosmia/ageusia, 
red or bruised looking feet or toes 


LRTI by chest x-ray or chest CT, 
adventitious sounds on lung 
auscultation  


Severe C-19 definition Protocol-defined symptomatic C-19 PEE AND 
severe clinical illness defined as ≥1 of: 
o Respiratory rate (RR) ≥ 30/min 
o Heart rate (HR) ≥ 125 BPM 
o SpO2 ≤ 93% or PaO2/FIO2 <300 OR ARDS 


OR shock OR organ failure OR ICU/CCU 
admission OR death 


Confirmed C-19 with clinically severe 
systemic illness defined as ≥1 of:  
o RR ≥30/min 
o HR ≥125 BPM 
o SpO2 ≤93% or PaO2/FIO2 <300 OR 


respiratory failure OR shock OR organ 
failure OR ICU/CCU admission OR death 


Molecularly confirmed C-19 with clinically 
severe systemic illness defined as ≥1 of: 
o RR ≥30/min 
o HR ≥125 BPM 
o SpO2 ≤93% or PaO2/FIO2 <300 OR 


respiratory failure OR shock OR organ 
failure OR ICU/CCU admission OR death 


RT-PCR confirmed C-19 with clinically severe 
systemic illness defined as ≥1 of: 
o RR ≥30/min 
o HR ≥125 BPM 
o SpO2 ≤93% or PaO2/FIO2 <300 OR 


respiratory failure OR shock OR organ 
failure OR ICU/CCU admission OR death 


Molecularly confirmed C-19 with: 
Any ≥1 of:  
o RR ≥30/min 
o HR ≥125 BPM 
o SpO2: ≤ 93% or PAO2/FIO2 < 300 


OR high flow oxygen therapy or 
NIV/NIPPV OR mechanical 
ventilation OR organ failure OR ICU 
OR death  


Symptoms to trigger PCR & case work-
up 


o Respiratory symptoms or fever of any 
duration (cough, dyspnoea, temp ≥38ºC) 


o Defined C-19 symptoms ≥ 48 hrs (chills, 
myalgia, headache, sore throat, anosmia, 
ageusia, rhinorrhoea, nasal congestion, 
fatigue, nausea, vomiting, or diarrhoea) 


o Fever  
o New or increased cough   
o New or increased dyspnoea   
o Chills   
o New or increased myalgia   
o New ageusia/anosmia  
o Sore throat  
o Diarrhoea  
o Vomiting 
o A diagnosis of C-19 outside the trial 


o Any ≥1 new onset, unexplained, fever, 
sore throat, malaise (loss of appetite, 
generally unwell, fatigue, physical 
weakness), headache, myalgia, GI 
symptoms, cough, chest congestion, 
dyspnoea, runny nose, wheezing, skin 
rash, eye irritation or discharge, chills, 
anosmia/ageusia, red or bruised looking 
feet or toes, SpO2 ≤95%, HR ≥ 90 BPM, 
neurological symptoms, skin rash, 
confusion, bluish lips or face, thrombosis, 
or clinically suspected C-19 


o Symptoms of any duration: tachypnoea, 
dyspnoea, fever 


o Additional CDC-defined C-19 symptoms 
lasting ≥ 48 hrs: chills, cough, myalgia, 
body ache, headache, sore throat, 
anosmia, ageusia, rhinorrhoea, nasal 
congestion, fatigue, nausea, vomiting, or 
diarrhoea 


Any ≥1 of: 
o Fever  
o New onset cough  
o New onset dyspnoea  
o New onset fatigue  
o New onset myalgia  
o New onset headache ≥ 48 hours 
o New onset anosmia/ageusia  
o Acute Sore throat, congestion, 


runny nose  
o New onset nausea, vomiting or 


diarrhoea ≥ 48 hours 
Primary Efficacy Analysis      


Primary efficacy objective and primary 
efficacy endpoint (PEE) 


Prevention of first occurrence of protocol-
defined symptomatic C-19 regardless of 
disease severity – See protocol-specific C-19 
definition above 


Efficacy against (first) confirmed 
symptomatic C-19 regardless of disease 
severity, assessed in those without 
evidence of infection before vaccination, 
and separately in those with and without 
evidence of infection before vaccination 
defined for the primary efficacy endpoint.  
See protocol-specific C-19 definition 
above. 


Prevention of first occurrence of moderate 
to severe/critical C-19 – defined for the 
primary efficacy endpoint as: 
o Positive RT-PCR or other NAAT AND 
o Moderate C-19 (Any ≥1 of: RR>20/min, 


abnormal SpO2 > 93%, pneumonia, DVT, or 
dyspnoea OR Any ≥2 of: fever, chills/rigors, 
cough, malaise, headache, myalgia, 
Gastrointestinal symptoms, 
anosmia/ageusia, or limb rashes) OR 


o Severe/critical C-19 


Prevention of first case of symptomatic C-19 
regardless of disease severity - defined for 
the primary efficacy endpoint.  
See protocol-specific C-19 definition above. 
 


Prevention of first case of 
symptomatic C-19 regardless of 
disease severity – defined for the 
primary efficacy endpoint as: 
o Positive RT-PCR AND 
o Mild C-19 OR 
o Moderate C-19 OR 
o Severe C-19 


Analysis set PEE Per-protocol set, modified ITT 
o As randomized 
o All doses received (Grade 3 Adverse 


Reaction post dose 1 is contraindication 
for dose 2) 


o No significant Protocol Deviations (PDs) 
o PCR & anti-N-ab negative at baseline 


Evaluable Efficacy population: 
o As randomized 
o All doses received (Grade 3 Adverse 


Reaction post dose 1 is contraindication 
for dose 2) 


o No significant PDs 


Per-protocol set 
o As randomized 
o SARS-CoV-2 negative at baseline 
o No major PDs 
 


Full Analysis Set 
o As randomized 
o Received 2 doses 
o Not seropositive at baseline 


Per-protocol set  
o As randomized 
o SARS-CoV-2 negative at baseline 
o Receive 2 doses 
o No major PDs before first C-19 


episode 
 


Censoring of early C-19 cases PEE All cases up to 14 days post 2nd dose All cases up to 7 days post 2nd dose All cases up to 14 days post vaccination (Day 
15)  


All cases up to 14 days post 2nd dose All cases up to 7 days post 2nd dose 


Target Vaccine Efficacy (VE) point 
estimate PEE 


60% 60% 60%; success: ≥50% ≥ 50% 60% 


Null hypothesis (H0) (lower bound 95% 
CI VE) 


H0: VE ≤ 30% H0: VE ≤ 30% H0: VE ≤ 30% H0: VE ≤ 30% H0: VE ≤ 30% 
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VE statistical analysis method PEE VE=1-Hazard Ratio using (stratified) Cox 
proportional hazards model 


VE=100 x (1-IRR [illness rate-ratio vaccine 
to placebo]) using beta-binomial Bayesian 
model and incidence per 1,000 PY of 
follow-up 


Truncated sequential probability ratio test VE=1-RR using Poisson regression model VE=1-RR using Poisson regression 
model 


Number of planned interim analyses 
(IA) and statistical considerations 


2 IA 
o 1st IA: 53 cases 
o  2nd IA: 106 cases 


 
o Objective of IA is early detection of VE > 


30% 
o No intention to stop study early if efficacy 


is demonstrated at any IA  
o If efficacy is demonstrated at IA, 


subsequent IA or primary analysis will be 
considered supportive 


1st IA performed at 94 cases. 
Final analysis planned at 164 cases9 
 
o VE will be declared if first primary 


objective is met 
o Study will stop for lack of benefit if 


predicted probability of success at final 
analysis or study success is <5% 


 


Continuous (weekly) monitoring after 4 
criteria are met: first 50% of subjects have ≥ 
2 months of follow-up after vaccination; ≥ 6 
C-19 cases for ≥ 60 years age group; ≥20 
cases meeting PEE definition of moderate to 
severe/critical C-19; subset of ≥5 cases 
meeting primary endpoint definition of 
severe/critical C19. 
o If > 154 primary endpoints are observed 


before the 4 criteria are met, a single 
analysis will take place as soon as the 
conditions are met, using the full 2.5% 
one-sided significance level  


o If 4 criteria are met, health authority 
interaction will be triggered 


 


1 IA 
o 150 cases 
o A statistically significant finding at IA (i.e. 


2 sided 99.69% CI >30%) will not be 
considered a reason to stop study, but will 
be interpreted as early assessment of 
efficacy 


2 IA 
o 1st IA: 66 cases     
o 2nd IA: 110 cases 
 
o Will be performed by an unblinded 


statistical team. 
o Based on communication received 


from statistical team, sponsor may 
stop study to unblind accrued data 
or continue study while 
maintaining blind for more robust 
safety and efficacy data. 


 


Cases required for VE PEE 151 cases will provide 90% power to detect 
60% reduction in hazard 


 


Assuming a true VE of 60% and IA, 164 
cases will provide 90% power to conclude 
true VE >30% 
 


154 cases will provide 90% power to detect 
60% reduction in hazard 
 


150 cases to detect a VE of 60% with >90% 
power 


152 cases to detect a VE of 60% with 
90% power 


 


Assumed background attack rate  
(incidence placebo arm) 


0.75% / 6 months (1.5% / annum) 1.3% / annum 1.4% of moderate/severe C-19 during the 
first 3 months, with a 50% reduction in 
Month 4, and 62% reduction in the months 
thereafter 


0.8% -timeframe not provided  1% to 5% / annum 


      
Burden of Disease endpoint score 
(BoD score reflects the severity of 
symptoms. BoD endpoint is based on 
post SARS-CoV-2 infection follow-up.) 


Uninfected/Asymptomatic infection = 0 
Symptomatic without hospitalization = 1 
Hospitalization = 2 
Death = 3 


Not defined Uninfected/Asymptomatic infection = 0 
Mild & Moderate C-19 = 1 
Severe C-19 = 2 
 


Not defined Not defined 


Selected secondary and exploratory 
endpoints 


     


Secondary efficacy objectives o Prevention of all C-19 (secondary, US-FDA 
harmonized C-19 case definition) 


o Prevention of all serologically confirmed 
SARS-CoV-2 infection regardless of 
symptomatology or C-19 severity 


o Prevention of severe C-19 
o VE against C-19 death 


o Prevention of all symptomatic C-19 
regardless of severity according to the 
secondary US-FDA harmonized C-19 case 
definition in those seronegative at 
baseline, and regardless of baseline 
serostatus 


o Prevention severe C-19 in those 
seronegative at baseline, and regardless 
of baseline serostatus 


o Prevention of confirmed C-19 regardless 
of disease severity, assessed in those 
without evidence of infection before 
vaccination, and separately in those with 
and without evidence of infection before 
vaccination4 


o Prevention moderate to severe/critical C-
19 regardless of baseline serostatus 


o Prevention of mild C-19 
o Prevention of C-19 hospitalization 
o Prevention of all SARS-CoV-2 infections 


regardless of symptomatology.  
o BoD endpoint for symptomatic C-19 to be 


evaluated. 


o Prevention of first symptomatic C-19 
regardless of severity according to the 
secondary US-FDA harmonized C-19 case 
definition 


o Prevention of all symptomatic C-19 
regardless of severity according to the 
secondary Oxford C-19 case definition 
(Any ≥1 of: fever, cough, dyspnoea, 
anosmia, ageusia) 


o Prevention of severe/critical C-19 
o Prevention of C-19-related Emergency 


Department visits 
o Prevention of SARS-CoV-2 infection as 


measured by anti-N-ab seroconversion 


o Key secondary endpoint: 
Prevention of first symptomatic 
moderate or severe C-19 in those 
seronegative at baseline 


o Prevention of all symptomatic C-19 
regardless of severity or baseline 
serostatus 


o Prevention of hospitalization, ICU 
admission or mechanical 
ventilation regardless of baseline 
serostatus 


o Prevention of mild C-19 regardless 
of baseline serostatus 
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Key exploratory efficacy objectives  o VE against BoD 
o VE against all-cause mortality 
o VE against duration of C-19 symptoms 


Not defined o VE in preventing of SARS-CoV-2 infection in 
participants with comorbidities  


o VE against all-cause mortality 
o VE against C-19 related deaths 
o VE in preventing C-19 related 


hospitalizations 
o VE in preventing C-19-related ICU 


admissions 


o VE against symptomatic all severity 
C-19 onset ≥14 days after dose 1 in 
those seronegative at baseline 


Ab: Antibody; ARDS: Acute respiratory distress syndrome; BOD: Burden of disease; CI: Confidence interval; CCU: Critical care unit; C-19: Coronavirus disease 2019; CDC: US Centers for Disease Control and Prevention; DVT: Deep venous thrombosis; FDA: Food and Drug Administration; Fi02: Fraction of inspired oxygen; GI: Gastrointestinal; H0: Null hypothesis; IA: Interim 
analysis; ICU: Intensive care unit; IRR: Incidence rate ratio; ITT: Intention to treat; NAAT: Nucleic acid amplification test ; NIV: Non-invasive ventilation; NIPPV: Non-invasive positive pressure ventilation; PaO2: Partial pressure of oxygen; PD: Protocol deviation; PEE: Primary efficacy endpoint; PY: Person years; RT-PCR: Reverse transcriptase- polymerase chain reaction; 
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; SpO2: Peripheral capillary oxygen saturation; VE: Vaccine efficacy 
 


 


3.1_COVID19_vaccines


SAGE March 2021 meeting







COVID-19 Clinical Working Group  


Page 6 of 6 
 Sensitivity: CEPI Internal 


 


References 
1. Devan V. Mehrotra, Holly E. Janes, Thomas R. Fleming, Paula W. Annunziato et al. Clinical Endpoints for Evaluating 


Efficacy in COVID-19 Vaccine Trials. Annals of Internal Medicine 0;0 [Epub ahead of print 22 October 2020]. Doi: 
https://doi.org/10.7326/M20-6169   


2. Loeliger Edde, Small Bob. Evaluating the Burden of Disease Endpoint to Assess Vaccine Efficacy. Epidemic 
Preparedness Innovations, The Global Health Network. 
https://media.tghn.org/articles/Burden_of_disease_V1.0_23_Oct_20.pdf  


3. A Phase 3, Randomized, Stratified, Observer-Blind, Placebo-Controlled Study to Evaluate the Efficacy, Safety, and 
Immunogenicity of mRNA-1273 SARS-CoV-2 Vaccine in Adults Aged 18 Years and Older. 
https://www.modernatx.com/sites/default/files/mRNA-1273-P301-Protocol.pdf  


4. A phase 1/2/3, placebo-controlled, randomized, observer-blind, dose-finding study to evaluate the safety, 
tolerability, immunogenicity, and efficacy of SARS-CoV-2 RNA vaccine candidates against COVID-19 in healthy 
individuals. https://pfe-pfizercom-d8-prod.s3.amazonaws.com/2020-11/C4591001_Clinical_Protocol_Nov2020.pdf   


5. A Randomized, Double-blind, Placebo-controlled Phase 3 Study to Assess the Efficacy and Safety of Ad26.COV2.S 
for the Prevention of SARS-CoV-2-mediated COVID-19 in Adults Aged 18 Years and Older. 
https://www.jnj.com/coronavirus/covid-19-phase-3-study-clinical-protocol  


6. A Phase III Randomized, Double-blind, Placebo-controlled Multicentre Study in Adults to Determine the Safety, 
Efficacy, and Immunogenicity of AZD1222, a Non-replicating ChAdOx1 Vector Vaccine, for the Prevention of COVID-
19. https://s3.amazonaws.com/ctr-med-7111/D8110C00001/52bec400-80f6-4c1b-8791-0483923d0867/c8070a4e-
6a9d-46f9-8c32-cece903592b9/D8110C00001_CSP-v2.pdf  


7. A Phase 3, Randomised, Observer-blinded, Placebo-Controlled Trial to evaluate the Efficacy and Safety of a SARS-
CoV-2 Recombinant Spike Protein Nanoparticle Vaccine (SARS-CoV-RS) with Matrix-M1 Adjuvant in Adult 
participants 18-84 years of Age in the United Kingdom. 
https://www.novavax.com/download/files/protocols/2019nCoV302Phase3UKVersion2FinalCleanRedacted.pdf   


8. FDA 2020: Development and Licensure of Vaccines to Prevent COVID-19. Guidance for Industry 
https://www.fda.gov/media/139638/download 


9. Pfizer and BioNTech announce Vaccine Candidate against COVID-19 Achieved Success in First Interim Analysis from 
Phase 3 Study, November 09, 2020. Press Release. https://www.pfizer.com/news/press-release/press-release-
detail/pfizer-and-biontech-announce-vaccine-candidate-against  
 


3.1_COVID19_vaccines


SAGE March 2021 meeting



https://doi.org/10.7326/M20-6169

https://media.tghn.org/articles/Burden_of_disease_V1.0_23_Oct_20.pdf

https://www.modernatx.com/sites/default/files/mRNA-1273-P301-Protocol.pdf

https://pfe-pfizercom-d8-prod.s3.amazonaws.com/2020-11/C4591001_Clinical_Protocol_Nov2020.pdf

https://www.jnj.com/coronavirus/covid-19-phase-3-study-clinical-protocol

https://s3.amazonaws.com/ctr-med-7111/D8110C00001/52bec400-80f6-4c1b-8791-0483923d0867/c8070a4e-6a9d-46f9-8c32-cece903592b9/D8110C00001_CSP-v2.pdf

https://s3.amazonaws.com/ctr-med-7111/D8110C00001/52bec400-80f6-4c1b-8791-0483923d0867/c8070a4e-6a9d-46f9-8c32-cece903592b9/D8110C00001_CSP-v2.pdf

https://www.novavax.com/download/files/protocols/2019nCoV302Phase3UKVersion2FinalCleanRedacted.pdf

https://www.fda.gov/media/139638/download

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-vaccine-candidate-against

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-vaccine-candidate-against










1 


SESSION 4A: SARS-CoV-2 viral variants 


Purpose of session 


The purpose of this session is to provide SAGE members an update on the latest epidemiological 
situation with respect to SARS-CoV-2 viral variants and review evidence to date on the impact of 
variants of concern on the efficacy of vaccines currently in use. 


Background description 


The emergence of SARS-CoV-2 viral variants during the course of the COVID-19 Pandemic is a 
growing source of concern for WHO, requiring careful attention, in terms of characterization, risk 
monitoring, and impact assessment. A call for a strengthened global risk monitoring framework for 
variants by the COVID-19 International Health Regulations Emergency Committee was issued during 
its sixth meeting in January 2021, leading to an coordinated effort within the organization to 
establish a more integrated approach to monitoring and assessing SARS-CoV-2 variants and their 
impact. 


The potential for virus mutation to increase with the frequency of infection or to escape prototype 
virus or vaccine-induced immunity amplifies the importance of disease control activities that 
minimize the risk of SARS-CoV-2 transmission.  Consequently, WHO continues to advise public health 
authorities to strengthen such measures as clinical and epidemiological surveillance, diagnostic 
testing, outbreak investigations, and other recommended public health and social interventions 
which help limit virus transmission and reduce mortality and morbidity associated with COVID-19. 
Maintaining the vaccination of high-risk groups as a priority is further viewed as an essential 
component to preventing new strains, while also potentially reducing transmission risks. In parallel, 
routine systematic genetic sequencing of SARS-CoV-2 viruses remains critical to both understand 
transmission and monitor the emergence and evolution of variants. Countries affected by variants 
are encouraged to conduct epidemiological and virological investigations, including studying 
neutralization activity as a means of determining potential impact on vaccine performance.  


Based on consultation with the WHO SARS-CoV-2 Virus Evolution Working Group and assessment 
against established criteria, three specific variants have been designated as variants of concern 
(VOCs) and been the main focus of recent attention. These consist of: 


- B.1.1.7 (VOC 202012/01), first detected in September 2020 in the United Kingdom and believed
to have increased transmissibility and possibly associated with increased severity of disease; This
is the VOC most widely reported in the largest number of countries.


- B.1.351 (501 Y.V2), first detected in August 2020 in South Africa and suspected for increased
transmissibility and reduced vaccine effectiveness; and


- P.1: first detected in December 2020 in Brazil, and suspected for increased transmissibility and
reduced vaccine effectiveness.  This is the VOC least reported across the lowest number of
countries.
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To date, SAGE interim recommendations for the Pfizer-BioNTech COVID-19 (BNT162b2) vaccine, the 
Moderna COVID-19 (mRNA-1273) vaccine, and the the Oxford University/AstraZeneca AZD1222 
vaccine all support use according to the Prioritization Roadmap, regardless of the presence of the 
above-listed SARS-CoV-2 variants in a country. However, preliminary findings highlight the urgent 
need for a coordinated approach for global surveillance and for evaluation of variants and their 
potential impact on vaccine effectiveness. WHO will continue to monitor the situation and 
determine the need to update recommendations as new data become available. 


Further to the goal of delaying the spread of these VOCs, a recognized priority will be the ongoing 
determination of vaccine effectiveness in preventing severe illness caused by these VOCs, with a 
view to informing and supporting any needs to develop updated vaccines with high efficacy against 
prevailing virus variants. It is also proposed to undertake modelling to determine the trade-offs for 
use of vaccines with possibly reduced effectiveness against virus variants. Lastly, more research will 
be required to examine optimal use of vaccines for assuring efficacy, in terms of schedule, dosage, 
and potential combinations.   


4A.0_Covid19_variants


SAGE March 2021 meeting












COVID-19 Weekly Epidemiological Update 
Data as received by WHO from national authorities, as of 28 February 2021, 10 am CET 


In this edition:  
• Global overview
• Special focus: COVID-19 trade, travel and points of entry
• Special focus: the importance of fit, filtration and breathability of non-medical (fabric) masks in the


context of COVID-19
• Special focus: SARS-CoV-2 variants of concern
• WHO regional overviews
• Key weekly updates


Global overview 


Over 2.6 million new cases were reported last week, a 7% increase compared to the previous week, following 
six consecutive weeks of declining numbers (Figure 1). The global case increase was driven by increases in the 
Eastern Mediterranean (14%), South-East Asia (9%), Europe (9%) and the Americas (6%). Possible reasons for 
this increase include the continued spread of more transmissible variants of concern (VOCs), relaxation of 
public health and social measures (PHSM) and fatigue around adhering to PSHM measures. Basic public health 
measures remain the foundation of the response. For public health authorities, that means testing, contact 
tracing, isolation, supported quarantine and quality care. For individuals, it means avoiding crowds, physical 
distancing, hand hygiene, masks and ventilation. Furthermore, immunity conferred by vaccination takes weeks 
at the individual level, and it may take longer to observe impacts at the population-level. 


Figure 1. COVID-19 cases reported weekly by WHO Region, and global deaths, as of 28 February 2021** 


**See Annex: Data, table and figure notes 
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The number of global new deaths continues to decrease, with over 63 000 new deaths reported last week, a 
6% decrease as compared to the previous week. New deaths decreased in four regions, Europe, Africa the 
Western Pacific, and the Americas (by 15%, 19%, 35% and 1%, respectively), and increased by 47% in the South 
East Asia Region, partly due to retrospective reporting of deaths from Nepal. The Americas reported over 1.1 
million new cases and nearly 34 000 deaths, which accounted for 42% of global cases and 53% of global 
deaths. 
 
In the past week, the five countries reporting the highest number of new cases were the United States of 
America (472 904 new cases, a 2% decrease), Brazil (373 954 new cases, a 18% increase), France (149 959 new 
cases, a 14% increase), Italy (112 029 new cases, an 32% increase) and India (105 080 new cases, a 21% 
increase). 
 


Table 1. Newly reported and cumulative COVID-19 confirmed cases and deaths, by WHO Region, as of 28 February 
2021** 


WHO Region 
New cases 


in last 7 
days (%) 


Change in 
new cases in 
last 7 days * 


Cumulative 
cases (%) 


New deaths 
in last 7 days 


(%) 


Change in new 
deaths in last 


7 days * 


Cumulative 
deaths (%) 


Americas 1 129 929 
 (42%) 6% 50 426 060 


 (44%) 
33 951 
 (53%) -1% 1 205 245 


 (48%) 


Europe 1 055 781 
 (40%) 9% 38 679 334 


 (34%) 
21 302 
 (34%) -15% 861 906 


 (34%) 


South-East Asia 171 419 
 (6%) 9% 13 517 009 


 (12%) 
3 217 
 (5%) 47% 208 013 


 (8%) 


Eastern 
Mediterranean 


207 177 
 (8%) 14% 6 388 249 


 (6%) 
2 562 
 (4%) 5% 144 479 


 (6%) 


Africa 50 324 
 (2%) -24% 2 840 208 


 (3%) 
1 659 
 (3%) -19% 71 991 


 (3%) 


Western Pacific 44 193 
 (2%) -2% 1 620 582 


 (1%) 
786 


 (1%) -35% 29 006 
 (1%) 


Global 
2 658 823 


 (100%) 
7% 


113 472 187 
 (100%) 


63 477 
 (100%) 


-6% 
2 520 653 


 (100%) 
 *Percent change in the number of newly confirmed cases/deaths in past seven days, compared to seven days prior. Regional percentages 
rounded to the nearest whole number; global totals may not equal 100%. 
**See Annex: Data, table and figure notes 
 


For the latest data and other updates on COVID-19, please see: 
• WHO COVID-19 Dashboard 
• WHO COVID-19 Weekly Operational Update  
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Figure 2. COVID-19 cases per 100 000 population reported in the last seven days by countries, territories and areas, 22 February through 28 February 2021** 


 
**See Annex: Data, table and figure notes 
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Special Focus: COVID-19 and international trade, travel and points of entry 
 
The COVID-19 pandemic has had, and is having, a substantial impact on international trade and travel. In 2020, 
world passenger traffic fell by 2.7 billion passengers, or by 60% compared to 2019, causing a US$ 371 billion 
loss of gross passenger operating revenues of airlines1. In addition to the economic loss, travel restrictions are 
also having a direct impact on the lives and livelihoods of transport workers, most notably in the maritime 
sector. The International Maritime Organization (IMO) estimates that around 400 000 seafarers have been 
stranded on board commercial vessels, long past the expiry of their contracts and unable to be repatriated. A 
similar number of seafarers urgently need to join ships to replace these individuals2.  
 
WHO has been engaging with and supporting stakeholders in the travel sector across all points of entry 
(airports, ports, and ground crossings) since the start of the pandemic, and produced its first travel-related 
guidance in March 2020. All guidance documents can be found here.  
 
Managing the safe and effective recovery of international travel through a risk-based approach 
 
To promote a safe and effective gradual recovery of international travel while managing the public health risks 
associated with the cross-border movement of people and goods, key stakeholders – including Member 
States, the travel industry and its affiliates, and the general public – requested further guidance from WHO on 
how to implement a risk-based approach to international travel. This was also echoed in the advice to WHO by 
the IHR (2005) Emergency Committee for COVID-19 at both its fifth meeting in October 2020, and its sixth 
meeting in January 2021.  
 
In December 2020, WHO published guidance for national authorities on a step-by-step approach to decision-
making for calibrating public health risk mitigation measures for international travel in the context of COVID-
19. It is divided into three main sections: risk assessment, risk mitigation and risk communication. Key points 
include: 
 


• During the COVID-19 pandemic, international travel should always be prioritized for emergencies and 
humanitarian actions, travel of essential personnel, repatriations, and cargo transport for essential supplies 
such as food, medicines, and fuel;  


• As countries gradually resume international travel, introduction of risk mitigation measures aiming to 
reduce travel associated exportation, importation and onward transmission of SARS-CoV-2 should not 
unnecessarily interfere with international traffic and should be based on a thorough risk assessment that is 
conducted systematically and routinely; 


• Decision- makers in Member States can conduct risk assessments through a mixed-method approach 
(explained in the guidance and the accompanying risk assessment tool) to calculate the additional burden 
presented by possible importation of COVID-19 cases and decide policies on the basis of whether they have 
the capacity to cope with this burden; 


• International travellers should not be considered by nature as suspected COVID-19 cases or contacts. 
Therefore, WHO does not recommend travellers as a priority group for testing; 


• The use of “immunity certificates” for international travel in the context of COVID-19 is not currently 
supported by scientific evidence and is therefore not recommended by WHO; and 


• The overall health and well-being of communities should be at the forefront of considerations when 
deciding on and implementing international travel-related measures. 


 
 


 
1 ICAO (2021). Effects of Novel Coronavirus (COVID‐19) on Civil Aviation: Economic Impact Analysis. 
https://www.icao.int/sustainability/Documents/COVID-19/ICAO_Coronavirus_Econ_Impact.pdf 
2 UN News (2021). ‘An unwanted prison sentence’ for seafarers stuck at home and stranded at sea. 
https://news.un.org/en/story/2021/01/1081482  
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COVID-19 diagnostic testing in the context of international travel 
 
To limit transmission and reduce morbidity and mortality from COVID-19, countries around the globe have 
implemented public health and social measures (PHSM) for epidemic control. One measure considered by 
many countries and transport sector stakeholders is testing for SARS-CoV-2 in international travellers prior to 
travel, at points of entry or after travel. In addition to the risk-based travel guidance, WHO has published a 
scientific brief on diagnostic testing, examining the requirements and issues around testing as a tool for 
mitigating cross-border transmission of SARS-CoV-2. It provides an overview of SARS-CoV-2 diagnostic assays 
and their performance and suitability for potential use in SARS-CoV-2 testing prior to departure, at points of 
entry and on arrival. It also raises the following key points: 
 


• Testing at borders is not a substitute for other public health measures, especially robust contact tracing 
systems; 


• WHO recommends that confirmed, probable and suspected cases for COVID-19 and contacts of confirmed 
or probable cases do not travel. WHO also advises that travellers who are unwell or any persons who are at 
an elevated risk for developing severe disease and dying from SARS-CoV-2 infection, including people 60 
years of age or older or those with chronic diseases or underlying health conditions, delay or avoid 
travelling internationally to and from areas with COVID-19 community transmission; and 


• A thorough risk assessment should be a key element of the decision-making process regarding SARS-CoV-2 
testing policies for international travellers. Additionally, resources and capacity to offer testing for 
international travellers should be assessed critically to avert negative impact on testing in high-risk settings 
and high-risk groups. 


 
Impact of new variants of concern on international travel restrictions 
 
As previously reported, evidence suggests that some newly identified variants of concern may have increased 
transmissibility as compared to previously circulating variants. It is likely that there will continue to be elevated 
risks of the exportation and importation of cases between countries via international travel, including cases of 
the new variants of concern. The impact on countries will depend on multiple factors including their 
epidemiological situation, the capacity of their health systems, and the implementation of other public health 
and social measures, as explained in the WHO risk-based travel guidance.   
 
Any measures imposed to prevent the importation of SARS-CoV-2 variants of concern must, therefore, be time 
limited; not prejudiced towards countries readily sequencing and sharing findings; based on thorough 
assessments of risk; and continuously adapted to emerging information. 
 
Considerations regarding COVID-19 vaccination for international travellers 
 
Following the advice of the IHR (2005) Emergency Committee for COVID-19 after its sixth meeting in January 
2021, WHO published an interim position paper on considerations regarding proof of COVID-19 vaccination for 
international travellers. At the present time, national authorities and conveyance operators should not 
introduce requirements of proof of COVID-19 vaccination for international travel as a condition for departure 
or entry, given that there are still critical unknowns regarding the efficacy of vaccination in reducing 
transmission; duration of protection offered by vaccination; whether vaccination offers protection against 
asymptomatic infection; and possible exemption of people who have antibodies against SARS-CoV-2. In 
addition, considering that there is limited availability of vaccines, preferential vaccination of travellers could 
result in inadequate supplies of vaccines for priority populations considered at high risk of severe COVID-19. 
WHO also recommends that people who are vaccinated should not be exempt from complying with other 
travel risk-reduction measures. Should the requirement of proof of COVID-19 vaccination for international 
travellers be introduced in the future in accordance with IHR provisions, vaccines must be approved by WHO, 
be of suitable quality and universally available. 
 
WHO is working with partners to establish a governance framework and specifications for a digital vaccination 
certificate for possible use at both national and international levels. Regardless of any technology 
implemented in the future, the COVID-19 vaccination status of international travellers should be recorded 
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through the International Certificate for Vaccination and Prophylaxis based on the model presented in Annex 6 
of the IHR. The same format could be adapted once WHO pre-qualified COVID-19 vaccines become universally 
available, and relevant recommendations are provided under the IHR. 
 
Systematically reviewing the evidence available to inform and update WHO’s travel guidance 
 
WHO commissioned a systematic review, with support from the Cochrane collaboration, on the evidence 
available up to June 2020 on the effectiveness of travel measures on reducing international transmission of 
COVID-193. Subsequently, since October 2020, WHO has been convening the International Travel and Health 
Guideline Development Group (ITH GDG) to develop guidance documents based on systematic reviews of the 
evidence available on the efficacy, safety and harms of specific public health interventions for the mitigation of 
SARS-CoV-2 transmission before, during and after travel. The ITH GDG is currently focusing on air travel, which 
will be followed by maritime travel and travel via land.  


 
The first publication, Evidence to recommendations: COVID-19 mitigation in the aviation sector, describes the 
methodological approaches underpinning the work of the ITH GDG and presents an analytic framework that 
will inform interim guidance and recommendations. It presents the nine questions being addressed, which 
relate to infection prevention and control (IPC), health screening, quarantine and isolation, testing, contact 
tracing, risk communication and restriction of air travel, among others. 
 
The second publication, Evidence to recommendations: Methods used for assessing health equity and human rights 
considerations in COVID-19 and aviation, describes the process that WHO is undertaking to assess the reporting of 
key factors related to health equity and human rights in the primary literature of specific public health interventions 
as they relate to COVID-19 and aviation. Guidance documents to address these nine questions are currently being 
developed, using the methodologies described in these documents and will be published in the coming weeks. 


 


 
3 Cochrane (2020). Cochrane Rapid Review examines travel-related control measures to contain the COVID-19 pandemic. 
https://www.cochrane.org/news/cochrane-rapid-review-examines-travel-related-control-measures-contain-covid-19-pandemic  
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Special Focus: The importance of fit, filtration and breathability of non-medical 
(fabric) masks in the context of COVID-19 


Since January 2020, WHO has recommended the use of masks as part of a comprehensive set of interventions 
to prevent the spread of SARS-CoV-2. There are many commercial non-medical (also called fabric or cloth) 
masks available; however, the multitude of voluntary international standards together with the absence of 
regulatory oversight has made it difficult for people to know if their masks are effective barriers.  


When implemented with other public health and social measures, a mask can serve as an effective barrier to 
prevent transmission of the SARS-CoV-2 virus, provided that it fits well, has good filtration, and the wearer 
can easily breathe through it (Figure 3). When any of these three parameters are not optimized, the mask 
may be an ineffective barrier and/or uncomfortable to wear.  


Figure 3. Illustration of the three essential parameters of filtration, breathability and fit 


 


Good fit means the mask fully covers the nose, mouth and chin. There should be no leaks around the edges 
of the mask. The exhaled breath should be filtered through the surface of the mask.  


Good filtration means the mask has the right fabric or combination of fabrics that filter droplets present in 
exhaled air.  


Good breathability means the wearer can easily breathe through the material of the mask. Since masks are 
often rated in terms of their filtration, it is equally important to maximize breathability to ensure the 
wearer’s comfort. 


WHO first issued guidance on the composition of non-medical or fabric masks in June 2020 providing specific 
recommendations about the number of layers, their composition and performance, and the importance of 
fit. Where possible, to ensure adequate wearer comfort, the design and combination of textiles used in 
manufacturing the fabric masks should be independently tested for adequate fit, filtration and breathability. 
This is especially important for masks used for an extended period of time and/or in humid environments. 


  


Fit 


Filtration 


Optimal  
Performance 


Breathability 


Comfort 
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WHO continues to encourage governments to establish regulations for non-medical masks, and has 
published evidence-based recommendations on what to look for when purchasing a fabric mask, which are 
summarized below:   


When purchasing a fabric mask, check the packaging for information that they have been laboratory 
tested: 


• At least 70% filtration of particles or droplets measuring three microns (lower filtration is acceptable if the 
challenge particles/droplets are smaller); 


• No more than 60 pascals of pressure difference per square centimetre (<60 Pa/cm2) (alternative 
measures such as air permeability or airflow resistance may be used); 


• Guaranteed at least five cycles of washing with no performance reduction; 
• No exhalation valves; 
• Antimicrobial coatings or treatments are not required; if included, the treated layers must be away from 


the skin and be tested for inhalational and skin safety as per the ISO or REACH regulation requirements. 


If there are no standards listed on the package, find a mask that has three layers, made up of: 


• Inner layer made of absorbent cotton; 
• Middle layer made of a non-woven spunbond polypropylene (i.e., a filter layer); and 
• Outer layer made of a moisture resistant polyester or another layer of non-woven spunbond 


polypropylene. 


More detailed information can be found in the annex section of the guidance document. Breathability may 
be altered when additional layers are added to increase filtration. For example, adding a second mask over 
the first may increase filtration and fit, but can also make breathing more difficult and uncomfortable. If 
people have to take off a mask to breathe, the barrier is naturally lost.  


Finally, a non-medical/fabric mask should always be stored properly in designated plastic bags or containers 
before and after use and should be cleaned daily when used, with soap or detergent and preferably hot 
water (60 degrees). If hot water is not available, wash the mask with soap or detergent using water at room 
temperature followed by boiling the mask for one minute.  


Single use masks should always be disposed of properly, preferably into a closed bin after use. Masks should 
never be left out after use, as used masks may contain virus which may be transmitted to the wearer or 
others.   


WHO continues to closely monitor masks that are being developed by industry, and encourages research into 
textile combinations and innovative designs that maximize fit, filtration, breathability and overall comfort. 
Consultations with scientists, ministries of health and public health institutions continue, and updates will be 
provided as the science in this field evolves.  


For complete information on the selection of a mask, how to wear and maintain it, visit the WHO mask 
webpage. 


WHO technical guidance for mask use in the context of COVID-19 can be found here.  
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Special Focus: Update on SARS-CoV-2 Variants of Concern 


WHO, in collaboration with national authorities, institutions and researchers, continues to monitor the public 
health events associated with SARS-CoV-2 variants and provides updates as new information 
becomes available. Further information on the background of the variants of concern (VOC) is available from 
previously published Disease Outbreak News and recent publications of the Weekly Epidemiological 
Update. Here we provide an update on the geographical distribution of three VOCs as reported by countries, 
territories and areas (hereafter countries) as of 2 March 2021 (Table 2, Annex 2). This information should be 
interpreted with due consideration of limitations of ongoing surveillance, including but not limited to 
differences between countries in sequencing capacity and which samples are prioritized for sequencing. 
WHO continues to advocate for strengthening surveillance and sequencing capacity, and a systematic 
approach to provide a representative indication of the extent of variant transmission. New potential variants 
of interest (VOIs) or VOCs are currently under review and may be added to future updates.  
 
Although many countries worldwide are currently experiencing a decline in overall SARS-CoV-2 infections 
likely as a result of the public health and social measures (PHSM) implemented and various vaccination 
programme implementations, there has been an increased number of reports of variants which are of 
concern. Many countries across all six WHO regions have started to report increases in new cases of COVID-
19 in the past month, while it is difficult to ascertain the exact proportion of all new cases which may be 
attributable to VOIs and VOCs, summaries on the past week’s updates on VOC 202012/01, 501Y.V2 and P.1 
variants of concern are outlined below.  
 
Table 2: Key characteristics of circulating variants of concern (as of 1 March 2021)* 


Nextstrain clade 20I/501Y.V1 20H/501Y.V2† 20J/501Y.V3 
PANGO lineage B.1.1.7 B.1.351 B.1.1.28.1, alias P.1† 
GISAID clade GR GH GR 
Alternate names VOC 202012/01† VOC 202012/02 - 


First detected by  United Kingdom South Africa Brazil / Japan  
Earliest sample date 20 September 2020 Early August 2020 December 2020 
Key spike mutations • N501Y 


• D614G 
• A570D 
• P681H  
• H69/V70 deletion 
• Y144 deletion 


• N501Y 
• D614G 
• E484K 
• K417N  
• L242/A243/L244 deletion 


• N501Y 
• D614G 
• E484K 
• K417N 


Key mutation in 
common  


S106/G107/F108 deletion in non-structural protein 6 (nsp6) 


Number of countries 
reporting cases (newly 
reported in last 
week)** 


106 (5) 56 (5) 29± (1) 


* A more detailed version of this table is available in the previous Weekly Epidemiological Update, and an updated version will be available 
in the next issue. 
†While work is ongoing to establish an easy-to-pronounce and non-stigmatizing nomenclature for VOIs and VOCs, these are the names by 
which they will be referred to in this publication. 
**Includes official and unofficial reports of VOCs detected in countries among travellers (imported cases) or community-based samples.  
± One country was removed and another added this week, resulting in the same total as reported in 23 February update 


 
Proposed working definitions for SARS-CoV-2 VOIs and VOCs  
As a supplement to last week’s issue, a special edition was published with an overview of the working 
definitions for SARS-CoV-2 variants of interest and variants of concern, and the associated actions WHO will 
take to support Member States, their national public health institutes and reference laboratories, along with 
the recommended actions Member States should take. These definitions will be reviewed regularly and 
updated as necessary. 
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VOC 202012/01 
Since our last update on 23 February, VOC 202012/01 has been detected in five additional countries. As of 2 
March, a total of 106 countries across all six WHO regions have reported cases of this variant (Figure 4). 
Community transmission has been reported in at least 42 countries across four WHO regions, noting that 
transmission classification is currently incomplete for 35 (33%) countries reporting this variant.  


Figure 4. Countries, territories and areas reporting VOC 202012/01, as of 2 March 2021  


 
 
501Y.V2 
Since the last update on 23 February, 501Y.V2 has been reported from five additional countries – now totalling 56 
countries across all six WHO regions (Figure 5). Community transmission of 501Y.V2 has been reported in eight 
countries across three WHO regions, noting the transmission classification is currently incomplete for 42 (75%) 
countries reporting this variant.  
 


Figure 5. Countries, territories and areas reporting 501Y.V2, as of 2 March 2021  
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P.1 
Since our last update, one country has corrected their reporting, and reporting from another amounted to one 
additional country. To date, this variant is reported in 29 countries across all six WHO regions (Figure 6). 
Community transmission of P.1 has been reported in at least three countries in one WHO region, noting the 
transmission classification is currently incomplete for nine (31%) countries reporting this variant. 
 


Figure 6. Countries, territories and areas reporting P.1, as of 2 March 2021 
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WHO regional overviews 


African Region 
In the past week, the African Region reported over 50 000 new cases and 1500 
new deaths, a 24% and 19% decrease respectively compared to the previous 
week. This represents the largest decline as a percentage in new cases and the 
second largest decline of new deaths globally. In the region new cases in the past 
week rose in 17 of 49 (36%) countries and fell in 30 of 49 (64%). This week new 
deaths increased in 13 of 49 (28%) countries and declined in 24 of 49 (53%). 
 
The highest numbers of new cases were reported in South Africa (9858 new cases; 
16.6 new cases per 100 000 population; a 20% decrease), Ethiopia (6196 new 
cases; 5.4 new cases per 100 000; a 1% increase), and Nigeria (3864 new cases; 1.9 
new cases per 100 000; a 34% decrease). The same countries reported the highest 
number of new deaths in the past week: South Africa (1001 new deaths; 1.7 new 
deaths per 100 000; an 11% decrease), Ethiopia (83 new deaths; 0.1 new deaths 
per 100 000; an 8% decrease), and Nigeria (74 new deaths; <0.1 new deaths per 
100 000; a 12% decrease). 


 
Region of the Americas 
Over 1.1 million new cases and just under 34 000 new deaths were reported in 
the Region of the Americas this week, a 6% increase and 1% decrease 
respectively compared to the previous week. This represents the first rise in new 
cases since the week ending 10 January. This week, new cases rose in 22 of 56 
(39%)  countires and fell in 24 of 56 (43%). This week, new deaths increased in 11 
of 56 (20%) countries and declined in 20 of 56 (36%). 
 
The highest numbers of new cases were reported from the United States of 
America (472 904 new cases; 142.9 new cases per 100 000 population; a 2% 
decrease), Brazil (373 954 new cases; 175.9 new cases per 100 000; an 18% 
increase) and Argentina (49 516 new cases; 109.6 new cases per 100 000; a 50% 
increase). The highest numbers of new deaths were reported from the United 
States of America (14 866 new deaths; 4.5 new deaths per 100 000; a 1% increase), 
Brazil (8070 new deaths; 3.8 new deaths per 100 000; an 11% increase), and 
Mexico (5509 new deaths; 4.3 new deaths per 100 000; a 14% decrease). 


 


  0


 1 000


 2 000


 3 000


 4 000


 5 000


 6 000


  0


 20 000


 40 000


 60 000


 80 000


 100 000


 120 000


 140 000


 160 000


 180 000


 200 000


3
0


-D
e


c
2


0
-J


a
n


1
0


-F
e


b
0


2
-M


a
r


2
3


-M
a


r
1


3
-A


p
r


0
4


-M
a


y
2


5
-M


a
y


1
5


-J
u


n
0


6
-J


u
l


2
7


-J
u


l
1


7
-A


u
g


0
7


-S
e


p
2


8
-S


e
p


1
9


-O
c
t


0
9


-N
o


v
3


0
-N


o
v


2
1


-D
e


c
1


1
-J


a
n


0
1


-F
e


b
2


2
-F


e
b


D
e


a
th


s


C
a


s
e


s


Reported week commencing


Cases


Deaths


  0


 5 000


 10 000


 15 000


 20 000


 25 000


 30 000


 35 000


 40 000


 45 000


 50 000


  0


 500 000


1 000 000


1 500 000


2 000 000


2 500 000


3 000 000


3
0


-D
e


c
2


0
-J


a
n


1
0


-F
e


b
0


2
-M


a
r


2
3


-M
a


r
1


3
-A


p
r


0
4


-M
a


y
2


5
-M


a
y


1
5


-J
u


n
0


6
-J


u
l


2
7


-J
u


l
1


7
-A


u
g


0
7


-S
e


p
2


8
-S


e
p


1
9


-O
c
t


0
9


-N
o


v
3


0
-N


o
v


2
1


-D
e


c
1


1
-J


a
n


0
1


-F
e


b
2


2
-F


e
b


D
e


a
th


s


C
a


s
e


s


Reported week commencing


Cases


Deaths


4A.1_Covid19_variants


SAGE March 2021 meeting







   


 


Eastern Mediterranean Region 


In the past week, the Eastern Mediterranean Region reported over 207 000 new 
cases, a 14% increase compared to last week. The region reported just over 2500 
new deaths, a 5% increase. Across the region 14 of 22 (64%) countries reported 
increases in new cases and 8 of 22 (36%) declined this week. New deaths rose in 
13 of 22 countries (59%) and fell in 7 of 22 (32%). 
 
The three countries reporting the highest numbers of new cases this week were 
the Islamic Republic of Iran (57 078 new cases; 68 new cases per 100 000 
population; a 3% increase), Iraq (27 491 new cases; 68.3 new cases per 100 000; 
a 19% increase) and Jordan (26 685 new cases; 261.5 new cases per 100 000; a 
78% increase). The highest numbers of new deaths this week have been reported 
in the Islamic Republic of Iran (571 new deaths; 0.7 new deaths per 100 000 
population; a 9% increase), Lebanon (355 new deaths; 5.2 new deaths per 100 
000; a 6% increase) and Egypt (341 new deaths; 0.3 new deaths per 100 000; a 
6% decrease). 
 
 
 


 


European Region 


The European Region reported over 1 million new cases and over 21 000 new 
deaths, an increase of 9% and decrease of 15% respectively when compared to 
the previous week. This represents the first rise in new cases since the week 
ending 10 January, and reverses declines made over the previous two reporting 
weeks. This week new cases rose in 36 of 61 (59%) countries and fell in 22 of 61 
(36%) while new deaths rose in 16 of 61 countries (26%) and fell in 30 of 61 
(49%). 
 
The three countries reporting the highest numbers of new cases were France 
(149 959 new cases; 229.7 new cases per 100 000; a 14% increase), Italy (112 029 
new cases; 185.3 new cases per 100 000; an 32% increase), and Czechia (82 321 
new cases; 768.7 new cases per 100 000; a 26% increase). The highest numbers 
of deaths were reported from the Russian Federation (2829 new deaths; 1.9 new 
deaths per 100 000; an 11% decrease), the United Kingdom of Great Britain and 
Northern Ireland (2340 new deaths, 3.4 new deaths per 100 000, a 32% decrease, 
and Germany (2204 new deaths; 2.6 new deaths per 100 000; a 24% decrease).   
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South-East Asia Region 
In the past week, the South-East Asia Region reported over 171 000 new cases, an 
increase of 9% compared to last week while the region reported over 3200 new 
deaths, a 47% increase†. Across the region half of the countries (5/10; 50%) reported 
increases in new cases and the other half (5/10; 50%) declined this week. New 
deaths rose in 3 of 10 countries (30%) and fell in 5 of 10 (50%). 


The three countries reporting the highest numbers of new cases were India (105 080 
new cases; 7.6 new cases per 100 000; a 21% increase), Indonesia (57 721 new cases; 
21.2 new cases per 100 000; a 5% decrease) and Sri Lanka (3410 new cases; 15.9 new 
cases per 100 000; a 26% decrease). The three countries reporting the highest 
numbers of new deaths this week were Indonesia (1665 new deaths; 0.6 new deaths 
per 100 000; a 21% increase), India (749 new deaths; 0.1 new deaths per 100 000; a 
14% increase) and Nepal (712 new deaths; 2.4 new deaths per 100 000†)4 
 


 
 


†The number of new deaths includes additional COVID-19 deaths in the past one year reported from 
different bodies managing COVID-19 pandemic within Nepal. The temporal distribution of these deaths is 
being confirmed 


Western Pacific Region 


The Western Pacific Region reported just over 44 000 new cases the past week, a 
2% decrease compared to the previous week and reported just under 800 new 
deaths, a 35% decrease. Of the 22 countries in the region the number of new 
cases rose in 6 (27%) this week while they fell in 10 of 22 (45%). The number of 
new deaths increased in 1 of 22 countries (14%) and declined in 5 of 22 (23%) 
this week.  
 
The three countries reporting the highest numbers of new cases in the region this 
week were Malaysia (18 043 new cases; 55.7 new cases per 100 000; a 2% 
decrease), the Philippines (14 959 new cases; 13.7 new cases per 100 000; a 24% 
increase) and Japan (7233 new cases; 5.7 new cases per 100 000; a 28% 
decrease). The three countries reporting the highest numbers of new deaths this 
week were Japan (443 new deaths; 0.4 new deaths per 100 000; a 12% decrease), 
the Philippines (221 new deaths; 0.2 new deaths per 100 000; a 61% decrease) 
and Malaysia (70 new deaths; 0.2 new deaths per 100 000; a 25% decrease).  
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Key weekly updates 


 


WHO Director-General quote of the week 


“Now is the time to use every tool to scale up <vaccine> production, including licensing and technology transfer, 


and where necessary, intellectual property waivers. If not now, then when?” 


Opening remarks at the media briefing on COVID-19, 26 February 2021 


2021 COVID-19 Strategic Preparedness and Response Plan  


COVID-19 Strategic Preparedness and Response Plan (SPRP 2021) 


Vaccinations 


ChAdOx1-S [recombinant], COVID-19 vaccine 


COVID-19 vaccine doses shipped by the COVAX Facility head to Ghana, marking beginning of global rollout 


No-fault compensation programme for COVID-19 vaccines is a world first 


Oxygen supply 


COVID-19 oxygen emergency impacting more than half a million people in low- and middle-income countries 
every day, as demand surges 


The life-saving power of medical oxygen 


WHO funding in action 


How WHO transforms funding into action in regions around the world 
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https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-26-february-2021

https://www.who.int/publications/i/item/covid-19-strategic-preparedness-and-response-plan-(sprp-2021)

https://www.who.int/publications/m/item/chadox1-s-recombinant-covid-19-vaccine

https://www.who.int/news/item/24-02-2021-covid-19-vaccine-doses-shipped-by-the-covax-facility-head-to-ghana-marking-beginning-of-global-rollout

https://www.who.int/news/item/22-02-2021-no-fault-compensation-programme-for-covid-19-vaccines-is-a-world-first

https://www.who.int/news/item/25-02-2021-covid-19-oxygen-emergency-impacting-more-than-half-a-million-people-in-low--and-middle-income-countries-every-day-as-demand-surges

https://www.who.int/news/item/25-02-2021-covid-19-oxygen-emergency-impacting-more-than-half-a-million-people-in-low--and-middle-income-countries-every-day-as-demand-surges

https://www.who.int/news-room/feature-stories/detail/the-life-saving-power-of-medical-oxygen

https://www.who.int/news-room/feature-stories/detail/how-who-transforms-funding-into-action-in-regions-around-the-world





   
 


   


 


Technical guidance and other resources 


 
• Technical guidance  
• WHO Coronavirus Disease (COVID-19) Dashboard 
• Weekly COVID-19 Operational Updates  
• WHO COVID-19 case definitions  
• COVID-19 Supply Chain Inter-Agency Coordination Cell Weekly Situational Update 
• Research and Development 
• Online courses on COVID-19 in official UN languages and in additional national languages 
• The Strategic Preparedness and Response Plan (SPRP) outlining the support the international community can 


provide to all countries to prepare and respond to the virus 
• Updates from WHO regions: 


o African Region 
o Region of the Americas 
o Eastern Mediterranean Region 
o South-East Asia Region 
o European Region 
o Western Pacific Region 


• Recommendations and advice for the public:  
o Protect yourself 


o Questions and answers 


o Travel advice 


o EPI-WIN: tailored information for individuals, organizations and communities 
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https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance

https://who.sprinklr.com/

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/strategies-plans-and-operations

https://www.who.int/publications/i/item/WHO-2019-nCoV-Surveillance_Case_Definition-2020.1

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-operations

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov

https://openwho.org/channels/covid-19

https://openwho.org/channels/covid-19-national-languages

https://www.who.int/publications-detail/strategic-preparedness-and-response-plan-for-the-new-coronavirus

https://www.afro.who.int/health-topics/coronavirus-covid-19

https://www.paho.org/en/topics/coronavirus-infections/coronavirus-disease-covid-19-pandemic

http://www.emro.who.int/health-topics/corona-virus/index.html

https://www.who.int/southeastasia/outbreaks-and-emergencies/novel-coronavirus-2019

https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19

https://www.who.int/westernpacific/emergencies/covid-19

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public

https://www.who.int/news-room/q-a-detail/q-a-coronaviruses

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/travel-advice

https://www.who.int/teams/risk-communication





   


 


Annex 


Annex 1. COVID-19 confirmed cases and deaths reported in the last seven days by countries, territories and areas, and WHO Region, as of 28 February 2021** 


Reporting 
Country/Territory/Areai 


New cases 
in last 7 


days 


Cumulative 
cases 


Cumulative cases 
per 100 


thousand 
population 


New 
deaths in 


last 7 days 


Cumulative 
deaths 


Cumulative 
deaths per 100 


thousand 
population 


Transmission 
classificationii 


Africa  50 324 2 840 208   253.2  1 659  71 991   6.4   


South Africa  9 858 1 512 225  2 549.8  1 001  49 941   84.2 Community transmission 
Ethiopia  6 196  158 053   137.5   83  2 354   2.0 Community transmission 
Nigeria  3 864  155 417   75.4   74  1 905   0.9 Community transmission 
Mozambique  3 804  58 772   188.0   43   630   2.0 Community transmission 
Zambia  3 277  77 171   419.8   43  1 059   5.8 Community transmission 
Ghana  2 930  82 586   265.8   22   594   1.9 Community transmission 
Botswana  1 846  28 370  1 206.4   56   310   13.2 Community transmission 
Kenya  1 655  105 648   196.5   37  1 854   3.4 Community transmission 
Senegal  1 625  34 255   204.6   71   866   5.2 Community transmission 
Namibia  1 349  38 644  1 520.9   16   418   16.5 Community transmission 
Malawi  1 270  31 798   166.2   33  1 037   5.4 Community transmission 
Algeria  1 196  112 960   257.6   21  2 979   6.8 Community transmission 
Gabon  1 011  14 564   654.3   8   83   3.7 Community transmission 
South Sudan   932  7 349   65.7   2   87   0.8 Community transmission 
Rwanda   802  18 790   145.1   14   261   2.0 Community transmission 
Côte d’Ivoire   717  32 631   123.7   7   192   0.7 Community transmission 
Democratic Republic of the Congo   712  25 791   28.8   7   707   0.8 Community transmission 
Guinea   591  15 894   121.0   3   89   0.7 Community transmission 
Togo   583  6 851   82.8   2   83   1.0 Community transmission 
Benin   491  5 634   46.5   5   70   0.6 Community transmission 
Cabo Verde   325  15 324  2 756.2   4   147   26.4 Community transmission 
Angola   283  20 782   63.2   8   506   1.5 Community transmission 
Seychelles   264  2 592  2 635.6   1   11   11.2 Community transmission 
Eswatini   238  17 002  1 465.5   5   650   56.0 Community transmission 
Madagascar   233  19 831   71.6   5   297   1.1 Community transmission 
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Reporting 
Country/Territory/Areai 


New cases 
in last 7 


days 


Cumulative 
cases 


Cumulative cases 
per 100 


thousand 
population 


New 
deaths in 


last 7 days 


Cumulative 
deaths 


Cumulative 
deaths per 100 


thousand 
population 


Transmission 
classificationii 


Zimbabwe   226  35 994   242.2   26  1 458   9.8 Community transmission 
Sao Tome and Principe   208  1 786   814.9   7   28   12.8 Community transmission 
Equatorial Guinea   207  6 005   428.0   2   91   6.5 Community transmission 
Burkina Faso   199  11 982   57.3   3   142   0.7 Community transmission 
Congo   195  8 820   159.8   1   128   2.3 Community transmission 
Chad   179  3 973   24.2   7   140   0.9 Community transmission 
Burundi   178  2 209   18.6   0   3   0.0 Community transmission 
Eritrea   162  2 847   80.3   0   7   0.2 Community transmission 
Guinea-Bissau   156  3 247   165.0   2   48   2.4 Community transmission 
Gambia   148  4 691   194.1   5   148   6.1 Community transmission 
Uganda   136  40 335   88.2   1   334   0.7 Community transmission 
Mauritania   96  17 179   369.5   5   439   9.4 Community transmission 
Comoros   81  3 571   410.6   1   144   16.6 Community transmission 
Mali   73  8 365   41.3   5   352   1.7 Community transmission 
Sierra Leone   38  3 887   48.7   0   79   1.0 Community transmission 
Lesotho   30  10 491   489.7   7   292   13.6 Community transmission 
Liberia   22  2 010   39.7   0   85   1.7 Community transmission 
Mauritius   7   610   48.0   0   10   0.8 Sporadic cases 
Niger   7  4 740   19.6   2   172   0.7 Community transmission 
Central African Republic   1  4 997   103.5   0   63   1.3 Community transmission 
Cameroon   0  33 749   127.1   0   523   2.0 Community transmission 
United Republic of Tanzania   0   509   0.9   0   21   0.0 Pending 
Territoriesiii               


Mayotte  1 069  16 861  6 180.4   10   102   37.4 Community transmission 
Réunion   854  12 416  1 386.8   4   52   5.8 Community transmission 
Americas 1 129 929 50 426 060  4 930.3  33 951 1 205 245   117.8   


United States of America  472 904 28 174 978  8 512.0  14 866  506 760   153.1 Community transmission 
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Reporting 
Country/Territory/Areai 


New cases 
in last 7 


days 


Cumulative 
cases 


Cumulative cases 
per 100 


thousand 
population 


New 
deaths in 


last 7 days 


Cumulative 
deaths 


Cumulative 
deaths per 100 


thousand 
population 


Transmission 
classificationii 


Brazil  373 954 10 455 630  4 918.9  8 070  252 835   118.9 Community transmission 
Argentina  49 516 2 104 197  4 655.7   946  51 946   114.9 Community transmission 
Peru  46 840 1 316 363  3 992.4  1 404  46 094   139.8 Community transmission 
Mexico  46 391 2 076 882  1 610.8  5 509  184 474   143.1 Community transmission 
Colombia  27 791 2 244 792  4 411.7  1 007  59 518   117.0 Community transmission 
Chile  25 573  821 418  4 297.0   502  20 476   107.1 Community transmission 
Canada  20 886  861 472  2 282.5   339  21 915   58.1 Community transmission 
Ecuador  9 502  282 599  1 601.8   200  15 713   89.1 Community transmission 
Paraguay  7 919  157 603  2 209.6   126  3 152   44.2 Community transmission 
Bolivia (Plurinational State of)  7 215  247 891  2 123.6   219  11 609   99.5 Community transmission 
Cuba  5 677  49 161   434.0   27   318   2.8 Community transmission 
Uruguay  5 165  56 542  1 627.7   38   601   17.3 Community transmission 
Honduras  4 834  168 911  1 705.4   142  4 117   41.6 Community transmission 
Dominican Republic  4 507  239 009  2 203.3   65  3 093   28.5 Community transmission 
Panama  4 442  339 781  7 874.8   109  5 820   134.9 Community transmission 
Guatemala  3 404  174 335   973.1   125  6 374   35.6 Community transmission 
Venezuela (Bolivarian Republic of)  3 181  138 295   486.3   30  1 338   4.7 Community transmission 
Costa Rica  2 663  204 341  4 011.3   37  2 800   55.0 Community transmission 
Jamaica  1 893  22 817   770.5   26   417   14.1 Community transmission 
El Salvador  1 320  59 866   923.0   55  1 847   28.5 Community transmission 
Saint Lucia   496  3 356  1 827.6   7   35   19.1 Community transmission 
Barbados   317  2 994  1 041.8   3   33   11.5 Community transmission 
Guyana   156  8 513  1 082.3   6   195   24.8 Clusters of cases 
Haiti   156  12 430   109.0   3   250   2.2 Community transmission 
Antigua and Barbuda   128   726   741.4   3   14   14.3 Clusters of cases 
Bahamas   100  8 519  2 166.3   0   179   45.5 Clusters of cases 
Belize   66  12 293  3 091.6   0   314   79.0 Community transmission 
Suriname   59  8 913  1 519.4   2   170   29.0 Clusters of cases 
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Reporting 
Country/Territory/Areai 


New cases 
in last 7 


days 


Cumulative 
cases 


Cumulative cases 
per 100 


thousand 
population 


New 
deaths in 


last 7 days 


Cumulative 
deaths 


Cumulative 
deaths per 100 


thousand 
population 


Transmission 
classificationii 


Saint Vincent and the Grenadines   58  1 556  1 402.6   2   8   7.2 Community transmission 
Trinidad and Tobago   38  7 704   550.5   0   139   9.9 Community transmission 
Nicaragua   36  5 142   77.6   1   173   2.6 Community transmission 
Dominica   8   142   197.2   0   0   0.0 Clusters of cases 
Grenada   0   148   131.5   0   1   0.9 Sporadic cases 
Saint Kitts and Nevis   0   41   77.1   0   0   0.0 Sporadic cases 
Territoriesiii               


Puerto Rico  1 209  100 044  3 497.0   75  2 032   71.0 Community transmission 
Guadeloupe   513  9 968  2 491.2   4   164   41.0 Community transmission 
Aruba   251  7 804  7 309.4   1   71   66.5 Community transmission 
Martinique   153  6 746  1 797.7   0   45   12.0 Community transmission 
Saint Barthélemy   137   612  6 191.2   0   0   0.0 Clusters of cases 
Turks and Caicos Islands   101  2 099  5 421.3   0   14   36.2 Clusters of cases 
French Guiana   98  16 627  5 566.8   2   85   28.5 Community transmission 
Saint Martin   98  1 554  4 019.8   0   12   31.0 Community transmission 
United States Virgin Islands   71  2 646  2 533.9   0   25   23.9 Community transmission 
Curaçao   42  4 708  2 869.1   0   22   13.4 Community transmission 
Sint Maarten   24  2 051  4 782.9   0   27   63.0 Community transmission 
Bonaire   19   406  1 941.2   0   4   19.1 Community transmission 
Cayman Islands   10   438   666.5   0   2   3.0 Sporadic cases 
Bermuda   6   705  1 132.1   0   12   19.3 Sporadic cases 
Falkland Islands (Malvinas)   2   51  1 464.3   0   0   0.0 No cases 
Anguilla   0   18   120.0   0   0   0.0 Sporadic cases 
British Virgin Islands   0   153   506.0   0   1   3.3 Clusters of cases 
Montserrat   0   20   400.1   0   1   20.0 Sporadic cases 
Saba   0   6   310.4   0   0   0.0 No cases 
Saint Pierre and Miquelon   0   24   414.2   0   0   0.0 Sporadic cases 
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Sint Eustatius   0   20   637.1   0   0   0.0 No cases 
Eastern Mediterranean  207 177 6 388 249   874.1  2 562  144 479   19.8   


Iran (Islamic Republic of)  57 078 1 623 159  1 932.5   571  59 980   71.4 Community transmission 
Iraq  27 491  692 241  1 721.0   138  13 383   33.3 Community transmission 
Jordan  26 685  386 496  3 788.0   132  4 675   45.8 Community transmission 
United Arab Emirates  20 419  388 594  3 929.0   105  1 213   12.3 Community transmission 
Lebanon  19 404  372 775  5 461.5   355  4 652   68.2 Community transmission 
Pakistan  8 951  578 797   262.0   274  12 837   5.8 Community transmission 
Kuwait  6 568  189 890  4 446.5   39  1 078   25.2 Community transmission 
Tunisia  4 972  232 615  1 968.2   219  7 974   67.5 Community transmission 
Bahrain  4 544  121 778  7 156.8   24   444   26.1 Clusters of cases 
Egypt  4 286  181 829   177.7   341  10 639   10.4 Clusters of cases 
Qatar  3 230  163 197  5 664.5   1   257   8.9 Community transmission 
Libya  3 133  132 458  1 927.7   86  2 174   31.6 Community transmission 
Morocco  2 462  483 410  1 309.7   67  8 615   23.3 Clusters of cases 
Saudi Arabia  2 370  377 061  1 083.1   31  6 488   18.6 Sporadic cases 
Oman  2 094  140 588  2 753.1   13  1 562   30.6 Community transmission 
Somalia  1 102  6 991   44.0   37   231   1.5 Community transmission 
Syrian Arab Republic   390  15 533   88.8   27  1 023   5.8 Community transmission 
Sudan   170  30 347   69.2   14  1 880   4.3 Community transmission 
Yemen   112  2 273   7.6   13   632   2.1 Community transmission 
Afghanistan   110  55 714   143.1   11  2 443   6.3 Clusters of cases 
Djibouti   43  6 065   613.9   0   63   6.4 Sporadic cases 
Territoriesiii               


occupied Palestinian territory  11 563  206 438  4 046.7   64  2 236   43.8 Community transmission 
Europe 1 055 781 38 679 334  4 143.9  21 302  861 906   92.3   


France  149 959 3 671 208  5 624.3  2 165  85 872   131.6 Community transmission 
Italy  112 029 2 907 825  4 809.4  2 021  97 507   161.3 Clusters of cases 
Czechia  82 321 1 235 480  11 536.9  1 125  20 339   189.9 Community transmission 
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Russian Federation  81 353 4 246 079  2 909.6  2 829  86 122   59.0 Clusters of cases 
Poland  68 219 1 706 986  4 510.3  1 598  43 769   115.6 Community transmission 
The United Kingdom  64 844 4 170 523  6 143.4  2 340  122 705   180.8 Community transmission 
Turkey  61 288 2 693 164  3 193.3   520  28 503   33.8 Community transmission 
Germany  55 777 2 442 336  2 915.0  2 204  70 045   83.6 Community transmission 
Ukraine  43 393 1 347 849  3 081.9   879  25 982   59.4 Community transmission 
Netherlands  32 188 1 083 961  6 326.1   343  15 542   90.7 Community transmission 
Hungary  25 576  428 599  4 436.7   675  14 974   155.0 Community transmission 
Spain  22 774 3 180 212  6 801.9   529  68 813   147.2 Community transmission 
Serbia  22 328  456 450  6 554.6   108  4 429   63.6 Community transmission 
Sweden  22 145  657 309  6 508.5   38  12 826   127.0 Community transmission 
Romania  21 888  799 164  4 154.2   492  20 287   105.5 Community transmission 
Israel  17 883  764 791  8 835.9   116  5 669   65.5 Community transmission 
Belgium  15 971  771 510  6 656.9   159  22 071   190.4 Community transmission 
Slovakia  15 940  308 083  5 642.9   684  7 189   131.7 Clusters of cases 
Austria  13 888  453 767  5 038.3   147  8 394   93.2 Community transmission 
Greece  10 913  189 831  1 821.3   196  6 468   62.1 Community transmission 
Bulgaria  10 267  246 706  3 550.5   328  10 167   146.3 Clusters of cases 
Belarus  8 969  285 959  3 026.2   63  1 966   20.8 Community transmission 
Republic of Moldova  8 611  184 856  4 582.5   164  3 924   97.3 Community transmission 
Estonia  7 984  65 600  4 945.2   54   589   44.4 Clusters of cases 
Portugal  7 505  803 844  7 883.4   379  16 276   159.6 Clusters of cases 
Albania  7 153  106 215  3 690.8   122  1 775   61.7 Clusters of cases 
Kazakhstan  5 625  262 725  1 399.2   78  3 389   18.0 Clusters of cases 
Slovenia  5 375  189 630  9 121.5   24  4 110   197.7 Clusters of cases 
Switzerland  5 007  552 290  6 381.4   30  9 219   106.5 Community transmission 
Latvia  4 701  85 810  4 549.4   76  1 614   85.6 Community transmission 


4A.1_Covid19_variants


SAGE March 2021 meeting







   


 


Reporting 
Country/Territory/Areai 


New cases 
in last 7 


days 


Cumulative 
cases 


Cumulative cases 
per 100 


thousand 
population 


New 
deaths in 


last 7 days 


Cumulative 
deaths 


Cumulative 
deaths per 100 


thousand 
population 


Transmission 
classificationii 


Ireland  4 602  218 980  4 434.8   178  4 313   87.3 Community transmission 
Lithuania  3 654  199 145  7 315.4   70  3 244   119.2 Community transmission 
Denmark  3 651  210 732  3 638.2   25  2 358   40.7 Community transmission 
Bosnia and Herzegovina  3 641  131 690  4 013.9   93  5 088   155.1 Community transmission 
North Macedonia  3 451  102 482  4 919.0   79  3 126   150.0 Community transmission 
Montenegro  3 428  75 833  12 074.0   49   999   159.1 Clusters of cases 
Finland  3 122  56 407  1 018.0   16   742   13.4 Community transmission 
Croatia  3 028  242 973  5 918.6   97  5 526   134.6 Community transmission 
Georgia  2 403  270 758  6 787.3   75  3 510   88.0 Community transmission 
Norway  1 927  70 034  1 291.8   15   622   11.5 Clusters of cases 
Armenia  1 656  172 058  5 806.4   28  3 192   107.7 Community transmission 
Malta  1 457  22 219  5 032.1   10   313   70.9 Clusters of cases 
Luxembourg  1 345  55 313  8 836.3   14   637   101.8 Community transmission 
Azerbaijan  1 294  234 267  2 310.5   23  3 218   31.7 Clusters of cases 
Cyprus  1 271  34 424  2 851.2   2   231   19.1 Clusters of cases 
Kyrgyzstan   344  86 229  1 321.7   6  1 464   22.4 Clusters of cases 
San Marino   244  3 716  10 949.4   2   74   218.0 Community transmission 
Uzbekistan   232  79 886   238.7   0   622   1.9 Clusters of cases 
Andorra   177  10 849  14 041.3   3   110   142.4 Community transmission 
Monaco   88  1 953  4 976.6   2   24   61.2 Sporadic cases 
Liechtenstein   22  2 642  6 927.7   0   52   136.4 Sporadic cases 
Iceland   4  6 049  1 772.6   0   29   8.5 Community transmission 
Holy See   0   26  3 213.8   0   0   0.0 Sporadic cases 
Tajikistan   0  13 714   143.8   0   91   1.0 Pending 
Territoriesiii               


Kosovo  2 821  68 760  3 696.0   24  1 585   85.2 Community transmission 
Isle of Man   26   475   558.6   0   25   29.4 No cases 
Guernsey   9   819  1 296.0   0   14   22.2 Community transmission 
Gibraltar   8  4 236  12 573.1   4   92   273.1 Clusters of cases 
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Jersey   2  3 215  2 955.0   1   69   63.4 Community transmission 
Faroe Islands   0   658  1 346.6   0   1   2.0 Sporadic cases 
Greenland   0   30   52.8   0   0   0.0 No cases 
South-East Asia  171 419 13 517 009   668.7  3 217  208 013   10.3   


India  105 080 11 096 731   804.1   749  157 051   11.4 Clusters of cases 
Indonesia  57 721 1 329 074   485.9  1 665  35 981   13.2 Community transmission 
Sri Lanka  3 410  82 890   387.1   29   464   2.2 Clusters of cases 
Bangladesh  2 807  545 831   331.4   58  8 400   5.1 Community transmission 
Maldives   985  19 597  3 625.4   1   61   11.3 Clusters of cases 
Nepal   714  274 065   940.6   712  2 773   9.5 Clusters of cases 
Thailand   536  25 951   37.2   0   83   0.1 Clusters of cases 
Myanmar   155  141 890   260.8   3  3 199   5.9 Clusters of cases 
Timor-Leste   10   113   8.6   0   0   0.0 Sporadic cases 
Bhutan   1   867   112.4   0   1   0.1 Clusters of cases 
Western Pacific  44 193 1 620 582   82.5   786  29 006   1.5   


Malaysia  18 043  298 315   921.7   70  1 121   3.5 Clusters of cases 
Philippines  14 959  574 247   524.0   221  12 289   11.2 Community transmission 
Japan  7 233  431 740   341.4   443  7 860   6.2 Clusters of cases 
Republic of Korea  2 682  89 674   174.9   46  1 603   3.1 Clusters of cases 
Mongolia   280  2 866   87.4   0   2   0.1 Clusters of cases 
Cambodia   272   805   4.8   0   0   0.0 Sporadic cases 
Papua New Guinea   246  1 275   14.3   2   12   0.1 Community transmission 
China   209  101 878   6.9   1  4 843   0.3 Clusters of cases 
Singapore   67  59 925  1 024.3   0   29   0.5 Sporadic cases 
Viet Nam   64  2 432   2.5   0   35   0.0 Clusters of cases 
Australia   45  28 965   113.6   0   909   3.6 Clusters of cases 
New Zealand   26  2 020   41.9   0   26   0.5 Clusters of cases 


4A.1_Covid19_variants


SAGE March 2021 meeting







   


 


Reporting 
Country/Territory/Areai 


New cases 
in last 7 


days 


Cumulative 
cases 


Cumulative cases 
per 100 


thousand 
population 


New 
deaths in 


last 7 days 


Cumulative 
deaths 


Cumulative 
deaths per 100 


thousand 
population 


Transmission 
classificationii 


Fiji   3   59   6.6   0   2   0.2 Sporadic cases 
Brunei Darussalam   1   186   42.5   0   3   0.7 Sporadic cases 


Lao People's Democratic Republic   0   45   0.6   0   0   0.0 Sporadic cases 


Solomon Islands   0   18   2.6   0   0   0.0 No cases 
Territoriesiii               


French Polynesia   41  18 387  6 545.6   2   139   49.5 Sporadic cases 
Guam   19  7 526  4 459.2   1   131   77.6 Clusters of cases 
New Caledonia   3   58   20.3   0   0   0.0 Sporadic cases 
Marshall Islands   0   4   6.8   0   0   0.0 No cases 
Northern Mariana Islands 
(Commonwealth of the)   0   143   248.4   0   2   3.5 Pending 


Samoa   0   4   2.0   0   0   0.0 No cases 
Vanuatu   0   1   0.3   0   0   0.0 No cases 
Wallis and Futuna   0   9   80.0   0   0   0.0 Sporadic cases 
Global 2 658 823 113 472 187  1 455.7  63 477 2 520 653   32.3   


 
*See Annex: Data, table and figure notes 
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Annex 2. List of countries/territories/areas reporting variants of concern as of 2 March 2021** 


Country/Territory/Areai 501Y.V2  
(B.1.351) 


P.1  
(B.1.1.28.1) 


VOC 202012/01  
(B.1.1.7) 


Argentina  Verified Verified 
Aruba   Verified 
Australia Verified  Verified 
Austria Verified  Verified 
Bahrain   Verified 
Bangladesh   Verified 
Barbados   Verified 
Belgium Verified Verified Verified 
Belize   Verified 
Bosnia and Herzegovina   Unverified 
Botswana Verified   


Brazil  Verified Verified 
Brunei Darussalam Verified   


Bulgaria   Verified 
Cambodia   Unverified 
Canada Verified Verified Verified 
Cayman Islands   Verified 
Chile  Verified Verified 
China Verified Unverified Verified 
Colombia  Verified  


Comoros Unverified   


Costa Rica Verified  Verified 
Croatia Unverified  Verified 
Cuba Verified   


Curaçao   Verified 
Cyprus   Verified 
Czechia Unverified  Verified 
Democratic Republic of the Congo   Unverified 
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Denmark Verified  Verified 
Dominican Republic   Verified 
Ecuador   Verified 
Estonia Unverified  Verified 
Faroe Islands  Verified  


Finland Verified Verified Verified 
France Verified Verified Verified 
French Guiana  Verified Verified 
French Polynesia   Verified 
Gambia Verified  Verified 
Georgia   Verified 
Germany Verified Verified Verified 
Ghana Verified  Unverified 
Gibraltar   Unverified 
Greece Verified  Verified 
Guadeloupe   Verified 
Hungary Unverified  Verified 
Iceland   Verified 
India Verified Verified Verified 
Indonesia   Verified 
Iran (Islamic Republic of)   Verified 
Iraq   Unverified 
Ireland Verified Unverified Verified 
Israel Verified  Verified 
Italy Unverified Verified Verified 
Jamaica   Verified 
Japan Verified Verified Verified 
Jordan   Verified 
Kenya Verified   


Kosovo[1]   Verified 
Kuwait   Verified 
Latvia   Verified 
Lebanon   Verified 
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Libya   Verified 
Liechtenstein   Verified 
Lithuania   Verified 
Luxembourg Verified  Verified 
Malawi Unverified   


Malaysia   Verified 
Malta Unverified  Verified 
Martinique   Verified 
Mayotte Verified  Verified 
Mexico  Verified Verified 
Montenegro   Verified 
Morocco   Verified 
Mozambique Verified   


Namibia Unverified   


Nepal   Verified 
Netherlands Verified Verified Verified 
New Zealand Verified  Verified 
Nigeria   Verified 
North Macedonia   Verified 
Norway Verified  Verified 
occupied Palestinian territory   Verified 
Oman   Verified 
Pakistan   Verified 
Panama Verified   


Peru  Verified Verified 
Philippines Unverified  Verified 
Poland Unverified  Verified 
Portugal Verified Unverified Verified 
Puerto Rico   Verified 
Republic of Korea Verified Verified Verified 
Réunion Verified Verified Verified 
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Romania   Verified 
Russian Federation   Verified 
Saint Barthélemy   Verified 
Saint Lucia   Verified 
Saint Martin   Verified 
Saudi Arabia   Verified 
Senegal   Unverified 
Serbia   Verified 
Singapore   Verified 
Slovakia   Verified 
Slovenia Verified  Verified 
South Africa Verified  Unverified 
Spain Verified Verified Verified 
Sri Lanka   Verified 
Sweden Verified Unverified Verified 
Switzerland Verified Unverified Verified 
Thailand Verified  Verified 
The United Kingdom Verified Verified Verified 
Trinidad and Tobago   Verified 
Turkey Unverified Unverified Verified 
United Arab Emirates Verified Verified Verified 
United Republic of Tanzania Unverified   


United States of America Verified Verified Verified 
Uruguay   Verified 
Uzbekistan   Verified 
Viet Nam Verified  Verified 
Zambia Verified   


Zimbabwe Unverified   


 
**See Annex : Data, table and figure notes 
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Annex 3. Data, table and figure notes 


Data presented are based on official laboratory-confirmed COVID-19 case and deaths reported to WHO by 
country/territories/areas, largely based upon WHO case definitions and surveillance guidance. While steps are 
taken to ensure accuracy and reliability, all data are subject to continuous verification and change, and caution 
must be taken when interpreting these data as several factors influence the counts presented, with variable 
underestimation of true case and death incidence, and variable delays to reflecting these data at global level. Case 
detection, inclusion criteria, testing strategies, reporting practices, and data cut-off and lag times differ between 
countries/territories/areas. A small number of countries/territories/areas report combined probable and 
laboratory-confirmed cases. Differences are to be expected between information products published by WHO, 
national public health authorities, and other sources. Due to public health authorities conducting data 
reconciliation exercises which remove large numbers of cases or deaths from their total counts, negative numbers 
may be displayed in the new cases/deaths columns as appropriate. When additional details become available that 
allow the subtractions to be suitably apportioned to previous days, graphics will be updated accordingly. A record 
of historic data adjustment made is available upon request by emailing epi-data-support@who.int. Please specify 
the country(ies) of interest, time period(s), and purpose of the request/intended usage.  Prior situation reports 
will not be edited; see covid19.who.int for the most up-to-date data. Global totals include 745 cases and 13 
deaths reported from international conveyances.  
 
The designations employed, and the presentation of these materials do not imply the expression of any 
opinion whatsoever on the part of WHO concerning the legal status of any country, territory or area or of its 
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps 
represent approximate border lines for which there may not yet be full agreement. Countries, territories and 
areas are arranged under the administering WHO region. The mention of specific companies or of certain 
manufacturers’ products does not imply that they are endorsed or recommended by WHO in preference to 
others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary 
products are distinguished by initial capital letters. 


[1] All references to Kosovo should be understood to be in the context of the United Nations Security Council 
resolution 1244 (1999). In the map, number of cases of Serbia and Kosovo (UNSCR 1244, 1999) have been 
aggregated for visualization purposes. 


i Excludes countries, territories, and areas that have never reported a confirmed COVID-19 case (Annex 1), or the 
detection of a variant of concern (Annex 2).  


ii Transmission classification is based on a process of country/territory/area self-reporting. Classifications are 
reviewed on a weekly basis and may be revised as new information becomes available. Differing degrees of 
transmission may be present within countries/territories/areas. For further information, please see: 
Considerations for implementing and adjusting public health and social measures in the context of COVID-19:  


• No (active) cases: No new cases detected for at least 28 days (two times the maximum incubation period), in 
the presence of a robust surveillance system. This implies a near-zero risk of infection for the general 
population. 


• Imported / Sporadic cases: Cases detected in the past 14 days are all imported, sporadic (e.g., laboratory 
acquired or zoonotic) or are all linked to imported/sporadic cases, and there are no clear signals of further 
locally acquired transmission. This implies minimal risk of infection for the general population. 


• Clusters of cases: Cases detected in the past 14 days are predominantly limited to well-defined clusters that 
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are not directly linked to imported cases, but which are all linked by time, geographic location and common 
exposures. It is assumed that there are a number of unidentified cases in the area. This implies a low risk of 
infection to others in the wider community if exposure to these clusters is avoided. 


• Community transmission: Which encompasses a range of levels from low to very high incidence, as described 
below and informed by a series of indicators described in the aforementioned guidance. As these 
subcategorization are not currently collated at the global level, but rather intended for use by national and 
sub-national public health authorities for local decision-making, community transmission has not been 
disaggregated in this information product. 
o CT1: Low incidence of locally acquired, widely dispersed cases detected in the past 14 days, with many of 


the cases not linked to specific clusters; transmission may be focused in certain population sub-groups. 
Low risk of infection for the general population. 


o CT2: Moderate incidence of locally acquired, widely dispersed cases detected in the past 14 days; 
transmission less focused in certain population sub-groups. Moderate risk of infection for the general 
population. 


o CT3: High incidence of locally acquired, widely dispersed cases in the past 14 days; transmission 
widespread and not focused in population sub-groups. High risk of infection for the general population. 


o CT4: Very high incidence of locally acquired, widely dispersed cases in the past 14 days. Very high risk of 
infection for the general population.     


• Pending: transmission classification has not been reported to WHO. 
 


iii “Territories” include territories, areas, overseas dependencies and other jurisdictions of similar status. 
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COVID-19 Weekly Epidemiological Update
25 February 2021 


Special edition: Proposed working definitions of SARS-CoV-2 Variants of Interest 
and Variants of Concern 


This special edition is supplementary to the 23 February Weekly Epidemiological Update, which included a 
global and regional overview of COVID-19 case and death trends, and special focus updates on SARS-CoV-2 
variants of concern, and WHO COVID-19 vaccine policy recommendations.  


In the following, we provide working definitions for SARS-CoV-2 variants of interest and variants of concern 
and the associated actions WHO will take to support Member States, their national public health institutes 
and reference laboratories, along with the recommended actions Member States should take. It includes 
general and non-exhaustive guidance on the prioritization of variants of greatest public health relevance in 
the context of wider SARS-CoV-2 transmission, and established response mechanisms and public health and 
social measures (PHSM).  


• The threshold for determination of a variant of interest is relatively low in order to maintain sensitive
surveillance for potentially important variants.


• The threshold for determination of a variant of concern is high in order to focus attention and resources on
the variants with the highest public health implications, while reducing noise and unwarranted diversion of
limited resources.


These definitions will be reviewed regularly and updated as necessary. 


Working Definition of “SARS-CoV-2 Variant of Interest” 


A SARS-CoV-2 isolate is a variant of interest (VOI) if it is phenotypically changed compared to a reference 
isolate or has a genome with mutations that lead to amino acid changes associated with established or 
suspected phenotypic implications1; 


AND 


has been identified to cause community transmission2/multiple COVID-19 cases/clusters, or has been 
detected in multiple countries; 


 OR 


is otherwise assessed to be a VOI by WHO in consultation with the WHO SARS-CoV-2 Virus Evolution Working 
Group. 


1 Phenotypic changes include changes in the epidemiology, antigenicity, or virulence or changes that have or potentially have a negative 
impact on available diagnostics, vaccines, therapeutics or public health and social measures. WHO will provide guidance on amino acid 
changes with established or suspected phenotypic implications, and may be informed by a database on key amino acid changes, or as 
reported in the scientific literature. 


2 See WHO public health surveillance for COVID-19: interim guidance for definitions 
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Main actions by a Member State, if a potential VOI is identified:  


• Inform WHO through established WHO Country or Regional Office reporting channels with supporting 
information about VOI-associated cases (person, place, time, clinical and other relevant characteristics). 


• Submit complete genome sequences and associated metadata to a publicly available database, such as 
GISAID. 


• Perform field investigations to improve understanding of the potential impacts of the VOI on COVID-19 
epidemiology, severity, effectiveness of public health and social measures, or other relevant 
characteristics. 


• Perform laboratory assessments or contact WHO for support to conduct laboratory assessments on the 
impact of the VOI on diagnostic methods, immune responses, antibody neutralization or other relevant 
characteristics. 


Main actions by WHO for a potential VOI: 


• Assessment by WHO in consultation with the SARS-CoV-2 Virus Evolution Working Group, and if meets 
criteria, designation as VOI. 


• If determined necessary, coordinated laboratory investigations with Member States and partners3.  
• Review global epidemiology of VOI. 
• Monitor and track global spread of VOI. 


 


Working Definition of “SARS-CoV-2 Variant of Concern”  


A VOI (as defined above) is a variant of concern (VOC) if, through a comparative assessment, it has been 
demonstrated to be associated with 


• Increase in transmissibility or detrimental change in COVID-19 epidemiology;  
• Increase in virulence or change in clinical disease presentation; or 
• Decrease in effectiveness of public health and social measures or available diagnostics, vaccines, 


therapeutics.  


OR  


assessed to be a VOC by WHO in consultation with the WHO SARS-CoV-2 Virus Evolution Working Group. 


 


Main actions by WHO for a potential VOC: 


• Assessment, and if meets criteria, designation as VOC. 
• Assessment by Virus Evolution Working Group and, if determined necessary, coordinate additional 


laboratory investigations with Member States and partners3. 
• Rapid risk assessment, as warranted. 
• Communicate new designations and findings with Member States and public through established 


mechanisms.  
• Evaluate WHO guidance through established WHO mechanisms and update, if necessary.  


 
3 The WHO SARS-CoV-2 Reference laboratory system will be made available to support Member States that cannot perform laboratory 
investigations in their country, when needed. 
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Main actions by a Member State, if a VOC is identified: 


• Report initial cases/clusters associated with VOC infection to WHO through the IHR mechanism.  
• Submit complete genome sequences and associated metadata to a publicly available database, such as 


GISAID. 
• Where capacity exists and in coordination with the international community, perform field investigations 


to improve understanding of the potential impacts of the VOC on COVID-19 epidemiology, severity, 
effectiveness of public health and social measures, or other relevant characteristics. 


• Perform laboratory assessments or contact WHO for support to conduct laboratory assessments on the 
impact of the VOC on diagnostic methods, immune responses, antibody neutralization or other relevant 
characteristics.  


WHO Recommendations 


WHO, in collaboration with national authorities, institutions and researchers, continues to monitor the public 
health events associated with SARS-CoV-2 variants and provides updates as new information 
becomes available. Further information on the background of the variants of concern is available from 
previously published Disease Outbreak News and recent publications of the Weekly Epidemiological Update.  


National and local authorities are encouraged to continue strengthening existing disease control activities, 
including epidemiological surveillance, strategic testing, and increased routine systematic sequencing of a 
representative sample of SARS-CoV-2 isolates from across each country, wherever feasible. WHO is working 
to increase sequencing capacities globally and has published a comprehensive implementation guide and 
risk-monitoring framework to support countries set up high-impact sequencing programmes for SARS-CoV-2 
variants and maximize public health impact. Where sequencing capacity is limited, WHO encourages 
countries to reach out through existing regional systems and laboratory networks to support and build 
capacity.WHO has been tracking mutations since the beginning of the pandemic. In June 2020, WHO 
established the SARS-CoV-2 Virus Evolution Working Group to specifically assess new variants. Together with 
Member States and partners, a global risk monitoring framework has been established to: 


• Coordinate and harmonize a global system for monitoring and assessing SARS-CoV-2 variants and their 
impact;  


• Identify critical priorities, thresholds, and triggers for decision-making; 
• Define a multi-disciplinary coordination mechanism to collect, analyze, and share data to inform decision-


making, including on vaccination programs; and, 
• Leverage and enhance existing technical networks and expert groups.  


A holistic response should continue to be taken against all SARS-CoV-2 transmission. PHSM and current 
infection prevention and control (IPC) measures in health facilities and outside of health facilities have 
proven to remain effective against VOCs to date. WHO continues to advise that the application and 
adjustment of PHSM and IPC measures should be driven by detailed data analyses of epidemiological 
indicators at the most local level possible and by research studies and outbreak investigations carried out by 
Member States (for more information, please see our technical guidance). 
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Technical guidance and other resources 


• COVAX Statement on New Variants of SARS-CoV-2 
• SARS-CoV-2 genomic sequencing for public health goals: Interim guidance, 8 January 2021 
• Genomic sequencing of SARS-CoV-2: a guide to implementation for maximum impact on public health 
• Q&A on Coronavirus disease (COVID-19): Virus Evolution 
• Disease Outbreak News - SARS-CoV-2 Variants- 31 December 2020  
• Weekly Epidemiological Updates – From 12 January to date 
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ةيبرعلا 中文 Français Русский


The emergence of variants of SARS-CoV-2, the virus that causes COVID-19,  serve as a powerful


reminder that viruses by their very nature mutate, and that the scientific response may need to


adapt if they are to remain effective against them.


In light of recent news stories regarding the preliminary data on minimal effectiveness of the


AstraZeneca/Oxford vaccine at preventing mild to moderate COVID-19 disease caused by the viral


variant B.1.351, it is important to note that primary analysis of data from Phase III trials has so far


shown – in the context of viral settings without this variant – that the AstraZeneca/Oxford vaccine


offers protection against severe disease, hospitalisation and death. This means it is vitally important


now to determine the vaccine’s effectiveness when it comes to preventing more severe illness


caused by the B.1.351 variant.


Additional studies will also allow us to confirm the optimal vaccination schedule and its impact on


vaccine efficacy. CEPI has announced funding for additional clinical research to optimize and extend


the use of existing vaccines, which could include "mix-and-match" studies of different vaccines used


in combinations that may improve the quality and strength of the immune response.  Such studies


could be useful in optimizing the use of available vaccines, including the AstraZeneca/Oxford


vaccine.


The WHO Strategic Advisory Group of Experts on Immunization (SAGE) convened today to review


evidence on the AstraZeneca/Oxford vaccine, including emerging evidence on performance against


viral variants, and to consider the demonstrated impact of the product and the risk-benefit


assessment for use cases with limited data.  These recommendations for use of the AstraZeneca


&29$;�6WDWHPHQW�RQ�1HZ�9DULDQWV�RI�6$56�&R9�� https://www.who.int/news/item/08-02-2021-covax-statement-on-new-
variants-of-sars-cov-2
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product are being finalised and will be presented to the WHO Director-General on 9 Feb 2021. 


Even though this recent news on effectiveness of the AstraZeneca/Oxford vaccine against the


B.1.351 variant is based on a limited study size which focused on low-risk participants and used


interval doses that were not optimized for immunogenicity, these results confirm we must do


everything possible to reduce the circulation of the virus, prevent infections and reduce the


opportunities for the SARS-CoV-2 to evolve resulting in mutations that may reduce the


efficacy of existing vaccines. This means that additionally:


Manufacturers must be prepared to adjust to the SARS-CoV-2 viral evolution, including potentially
providing future booster shots and adapted vaccines, if found to be scientifically necessary.
Trials must be designed and maintained to allow any changes in efficacy to be assessed, and to be of
sufficient scale and diversity to enable clear interpretation of results.
Enhanced genomic surveillance must be backed by rapid sharing of genetic and meta-data to allow
for global coordination and response.
Priority should be given to vaccinating high-risk groups everywhere in order to ensure maximum
global protection against new strains and minimize the risk of transmission.
Governments and donors, as well as development banks, should further support COVAX in order to
ensure equitable access and delivery, as well as meet ongoing research and development costs for
next-generation vaccines.
WHO is enhancing an existing mechanism for tracking and evaluating variants that may affect
vaccine composition and expanding that mechanism to provide guidance to manufacturers and
countries on changes that may be needed for vaccines.


COVAX was set up to ensure global equitable access to safe and effective COVID-19 vaccines.


With the world’s largest actively managed portfolio of COVID-19 vaccine candidates, the COVAX


Facility offers its self-financing participants and those eligible for support through the Gavi COVAX


Advance Market Commitment access to a diverse range of vaccine candidates, suitable for a broad


range of contexts and settings. The ability to deploy vaccines globally to address the evolving


pandemic is more critical than ever, as is the importance of coordination to ensure we do not put the


impact and value of vaccines at risk.  If new vaccines are required, ensuring global access to these


is even more essential, as we continue to see that we are all safe only if everyone is safe. 


With regards to the AstraZeneca/Oxford vaccine, COVAX has signed advance purchase


agreements with AstraZeneca and Serum Institute of India and has published plans to distribute


nearly 350 million doses in the first half of the year. We expect a decision this month from WHO on


whether the vaccines will be granted emergency use listing (EUL) as well as a SAGE


recommendation on its optimal use. Should EUL be forthcoming, we expect the vaccine to play a


key role in our effort to protect high risk persons and to help end the acute phase of the pandemic.
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SESSION 4B: COVID-19 Vaccination - Early learnings


Purpose of session 


Early learnings from the COVID-19 vaccine global preparations and introductions in India and 
Bahrain for discussion. 


Objective of the session: 


• Share experiences from early starter countries on COVID-19 vaccinations
• Highlight lessons learnt of benefit to other countries
• Describe how equitable uptake of COVID-19 vaccines among special populations is being


achieved


Background description


The COVID-19 pandemic has had a profound impact on health, economies, social life and security. 
Since April 2020, the ACT-Accelerator partnership, launched by WHO and partners GAVI, CEPI and 
UNICEF, has supported the fastest, most coordinated, and successful global effort in history to 
develop tools to fight a disease. Vaccines against SARS CoV-2 have been successfully developed 
during the past year, and production ramped up.  Since December 2020 and up to the 19th of 
February, already 200 million doses have been delivered. . However, the majority of these doses has 
so far been used in wealthier states and most low income countries do not yet have access to these 
vaccines . The Vaccine pillar of the ACT Accelerator, Covax, is a global collaboration to ensure access 
of at least 2 billion doses of COVID-19 vaccines to its 190 participating economies by the end of 
2021. The implementation of the COVID-19 vaccines is being done at a speed and scale never seen 
before. Countries have been preparing for the vaccine roll-out at an impressive pace.  


This session is taking stock of the experience in two countries which have started their vaccine 
introductions at large scale and will give an overview of the global introduction status.    
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Challenges in ensuring global access to COVID-19 vaccines: 
production, affordability, allocation, and deployment
Olivier J Wouters, Kenneth C Shadlen, Maximilian Salcher-Konrad, Andrew J Pollard, Heidi J Larson, Yot Teerawattananon, Mark Jit


The COVID-19 pandemic is unlikely to end until there is global roll-out of vaccines that protect against severe 
disease and preferably drive herd immunity. Regulators in numerous countries have authorised or approved 
COVID-19 vaccines for human use, with more expected to be licensed in 2021. Yet having licensed vaccines is not 
enough to achieve global control of COVID-19: they also need to be produced at scale, priced affordably, allocated 
globally so that they are available where needed, and widely deployed in local communities. In this 
Health Policy paper, we review potential challenges to success in each of these dimensions and discuss policy 
implications. To guide our review, we developed a dashboard to highlight key characteristics of 26 leading vaccine 
candidates, including efficacy levels, dosing regimens, storage requirements, prices, production capacities in 2021, 
and stocks reserved for low-income and middle-income countries. We use a traffic-light system to signal the 
potential contributions of each candidate to achieving global vaccine immunity, highlighting important trade-offs 
that policy makers need to consider when developing and implementing vaccination programmes. Although 
specific datapoints are subject to change as the pandemic response progresses, the dashboard will continue to 
provide a useful lens through which to analyse the key issues affecting the use of COVID-19 vaccines. We also 
present original data from a 32-country survey (n=26 758) on potential acceptance of COVID-19 vaccines, conducted 
from October to December, 2020. Vaccine acceptance was highest in Vietnam (98%), India (91%), China (91%), 
Denmark (87%), and South Korea (87%), and lowest in Serbia (38%), Croatia (41%), France (44%), Lebanon (44%), 
and Paraguay (51%).


Introduction
The COVID-19 pandemic has caused substantial excess 
mortality and plunged national economies into deep 
recessions.1 Although the spread of the virus can be 
mitigated through physical distancing, face coverings, and 
testing and tracing—and potentially with therapeutics—
the risk of outbreaks and disruption to economic and 
social life will probably remain until effective vaccines are 
administered to large portions of the global population to 
prevent hospitalisation and severe disease, and preferably 
achieve herd immunity to halt transmission of the virus.


Several COVID-19 vaccines have now been authorised 
or approved for human use, with many more in the late 
stages of clinical development. Yet having licensed 
vaccines is not enough to achieve global control of 
COVID-19: they also need to be produced at scale, priced 
affordably, allocated globally so that they are available 
where needed, and widely deployed in local communities 


(figure 1). These four dimensions of the global vaccination 
challenge are closely related, and the development and 
production steps have important implications for pricing, 
allocation, and public confidence.


In this Health Policy paper, we review potential 
challenges to success in each of these dimensions and 
discuss policy implications. To guide our review, we 
developed a dashboard (figure 2) to highlight the key 
characteristics of 26 leading vaccine candidates, based 
on the target product profiles for COVID-19 vaccines set 
by WHO.4 We focused on characteristics that distinguish 
individual vaccine candidates from one another. We 
used a traffic-light system to signal the potential 
contributions of each candidate to achieving global 
vaccine immunity, with the colour red indicating high 
risks to achieving widespread immunity, amber 
indicating medium risk, and green indicating little or 
no risk. Appendix 1 outlines the methodology for 
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Figure 1: Four dimensions of an effective global immunisation strategy against COVID-19
*Stringent regulatory bodies can approve vaccines or authorise their use in emergencies (eg, emergency use authorisation during public health crises, such as 
pandemics); WHO can grant emergency use listing (comparable to emergency use authorisation by a stringent body) or prequalification (comparable to approval by a 
stringent body). WHO publishes a list of stringent regulatory authorities.2


Development and production


• Vaccines authorised by stringent regulatory bodies or WHO*
• Production at scale


Allocation


• Availability of vaccines where needed
• Support for multilateral initiatives to ensure timely 


global access


Affordability


• Prices reflecting public investment and risk-sharing, taking 
into account large volume of purchases


• Sustainable funding for COVID-19 vaccines and
vaccination programmes


Deployment


• Infrastructure enabling efficient distribution and 
administration of doses, regionally and locally


• Public confidence in vaccines and vaccination programmes 
to achieve widespread uptake
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and production Affordability


DeploymentAllocation
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constructing the dashboard, including the criteria for 
assigning a green, amber, or red light for each 
characteristic. Although specific datapoints and their 
corresponding traffic-light categorisations are subject 
to change as the pandemic response progresses, the 
dashboard will continue to provide a useful lens through 


which to analyse the key issues affecting the use of 
COVID-19 vaccines.


Development and production
Several manufacturers have successfully developed 
COVID-19 vaccines in less than 12 months—an 


Figure 2: Key characteristics of leading vaccine candidates with traffic-light system signalling potential for achieving global vaccine immunity
The sources and methodology are documented in appendix 1 , including the criteria for assigning a green, amber, or red light for each characteristic. Candidates 
shown in this figure have been approved or authorised on an emergency basis for human use in one or more countries, are in phase 3 clinical testing, or are under 
contract with CEPI or the COVAX Facility, as of Feb 3, 2021. Where there are no entries, either the data are unavailable or it is too early to know (eg, for vaccines in the 
early stages of development). Both Institut Pasteur (in collaboration with Merck) and the University of Queensland were developing COVID-19 vaccine candidates 
with funding from CEPI, but these clinical trials have been discontinued. CAMS=Chinese Academy of Medical Sciences. CEPI=Coalition for Epidemic Preparedness 
Innovations. HIC=high-income country. IMB=Institute of Medical Biology (China). RIBSP=Research Institute for Biological Safety Problems (Kazakhstan). SII=Serum 
Institute of India. *Only for vaccines that have been approved or granted emergency authorisation by at least one regulatory body; WHO publishes a list of stringent 
regulatory authorities,2 and can itself grant emergency use listing or prequalification for vaccines. †Clinical trial designs, including efficacy endpoints, differed for the 
various vaccine candidates; the efficacy figures might therefore not be perfectly comparable. Some of these results are interim analyses from phase 3 studies. Due to 
the emergence of new variants of the virus, the conditions under which trials take place vary, and not all vaccines are tested against the same variants. ‡These prices 
are the lowest the developers offered to any country or purchasing bloc; median prices for a range of countries are presented in figure 3. §The COVAX Facility has first 
right of refusal for a potential combined total of more than 1 billion doses in 2021 of vaccine candidates being developed by CEPI-funded companies: Biological E, 
Clover Pharmaceuticals, CureVac, Inovio, Moderna, Novavax, Oxford University/AstraZeneca, SK Biosciences, and the University of Hong Kong.3 ¶This was the result 
in the main efficacy analysis for participants receiving two standard doses, as specified in the protocol. The result in the out-of-protocol arm (a half dose followed by a 
standard dose) was 90%. This first-generation vaccine might offer less protection against a strain of SARS-CoV-2 first identified in South Africa. ||For the assignment 
of risk levels, we treated a single dose of a one-dose vaccine as equivalent to two doses of a two-dose vaccine. **One HIC (Hungary) has purchased 2 million doses, 
corresponding to 0·4% of all purchased doses; due to rounding, the figure presented in the dashboard is 0%. ††These interim phase 3 results have not been published 
in peer-reviewed journals; the figures were sourced from press releases by companies or researchers running the clinical trials. ‡‡The developer is also testing a 
two-dose version. §§This was the efficacy reported from a phase 3 trial in the UK; Novavax reported a lower efficacy level in a smaller phase 2b clinical trial in 
South Africa (49%). These results have not yet been published in peer-reviewed journals. ¶¶Sinovac and its research partners have reported a range of efficacy levels 
on the basis of phase 3 trials in Brazil (50%), Indonesia (65%), Turkey (91%), and the United Arab Emirates (86%), but none of these results have been published in 
peer-reviewed journals.


Development and production Affordability Allocation Deployment


Authorised by a 
stringent regulatory 
body or WHO*


Efficacy in 
phase 3 trials†


Estimated 
production 
capacity 
for 2021 


Lowest price 
offered 
(US$ per 
course)‡ 


Percentage of doses 
pre-purchased by 
HICs for 2021
(based on known 
deals) 


Supply 
agreement 
with 
COVAX§ 


Number
of doses


 Storage 
requirement 
during transport 


AnGes with Osaka University No 2 –70°C 


Anhui Zhifei with CAMS 300 m No 2 or 3 2–8°C 


AstraZeneca with Oxford University Yes 62%¶ 3 bn $5 27% Yes 2 2–8°C 


Bharat Biotech No 700 m $6 0% No 2 2–8°C 


Biological E No 2 2–8°C 


BioNTech with Pfizer Yes 95% 2 bn $14 77% Yes 2 –70°C 


CAMS with IMB No 2 2–8°C 


CanSino 320 m|| 0% No 1 2–8°C 


Clover Pharmaceuticals with Dynavax 1 bn No 2 2–8°C 


Covaxx with Nebraska University 1 bn 0% No 2 2–8°C 


CureVac 300 m $24 100% No 2 5°C 


Gamaleya Yes 92% 1 bn $6 0%** No 2 –18°C 


Inovio 100 m No 2 2–8°C 


Johnson & Johnson 66%†† 1 bn|| $9 38% Yes 1‡‡ 2–8°C 


Medicago 80 m 100% No 2 2–8°C 


Moderna Yes 94% 1 bn $31 97% No 2 –20°C 


Novavax 89%††§§ 2 bn $6 31% Yes 2 2–8°C 


RIBSP No 60 m No 2 2–8°C 


Sanofi with GlaxoSmithKline $19 73% Yes 2 2–8°C 


SII with Max Planck Institute No  –50°C to –15°C 


Sinopharm with Beijing Institute Yes 79%†† 1 bn $62 8% No 2 2–8°C 


Sinopharm with Wuhan Institute No 600 m $62 8% No 2 2–8°C 


Sinovac No 50–91%††¶¶ 1 bn $21 18% No 2 Room temperature 


SK Biosciences No 2–8°C 


University of Hong Kong No –50°C to –15°C 


Vector Institute No 11 m No 2 2–8°C 
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extra ordinary achievement, given it typically takes a 
decade or longer to develop new vaccines.5–8 The world 
now needs more doses of COVID-19 vaccines than it has 
done for any other vaccine in history to inoculate enough 
people for global vaccine immunity.


Vaccines often suffer from underinvestment,9 but that 
has not been the case in this pandemic. As of Feb 3, 2021, 
there were 289 experimental COVID-19 vaccines in 
development, 66 of which were in different phases of 
clinical testing, including 20 in phase 3. Only five of 
these 66 vaccines—those developed by AstraZeneca in 
partnership with Oxford University, BioNTech in 
partnership with Pfizer, Gamaleya, Moderna, and 
Sinopharm in partnership with the Beijing Institute—
have been authorised by stringent regulatory authorities 
(as per WHO criteria of such authorities2) or WHO 
(figure 2). Another five—from China, India, Kazakhstan, 
and Russia—have received approval or been authorised 
for emergency use by other regulatory agencies; some 
of the organisations developing these vaccines have 
submitted documentation to WHO for emergency use 
listing or prequalification, but these submissions are still 
under review.10 Additional vaccines from Novavax and 
Johnson & Johnson are expected to be authorised on 
the basis of positive interim phase 3 results. Several 
vaccines have shown high levels of efficacy (ie, more 
than 70%) in clinical trials, although not all developers 
have published their results; most of the authorised 
vaccines have been shown to provide strong protection 
against hospitalisations and deaths due to COVID-19.


Whereas public support for basic research and early-stage 
drug development is widespread,11 the urgent need to 
develop COVID-19 vaccines and scale up supply has 
inspired new ways of aiding research, development, and 
production activities and enlisting broad participation 
among private companies.12 Governments and non-profit 
organisations have financed clinical trials, invested in the 
building and expansion of production facilities, and estab-
lished con tract manufacturing and distribution networks to 
enable the rapid roll-out of successful vaccines.13


The table summarises publicly available data on 
investments by governments and non-profit organisations 
into the research, development, and production of 
advanced COVID-19 vaccine candidates (appendix 2). In 
total, developers have received approximately $10 billion in 
public and non-profit funding for their vaccine candidates, 
although this number is probably an underestimate, given 
the scarcity of data on some of these projects. The top 
five companies have each received between $957 million 
and $2·1 billion in funding commitments, mostly from 
the US Government and the Coalition for Epidemic 
Preparedness Innovations (CEPI). The Chinese and 
Russian Governments have invested in several vaccine 
candidates being developed by private companies or state-
owned enterprises. Because many funding arrangements 
are confidential, details regarding the specific breakdown 
of spending are unclear.


Attention has now turned to expanding production 
capacity to promote the widespread roll-out of successful 
vaccines, as well as efficiently distributing them to admin-
istration facilities. Companies with leading candidates 
have reported widely different supply capabilities up to 
the end of 2021 (figure 2). Nine devel opers have said they 
will be able to produce at most 700 million doses each this 
year, while ten other manu facturers have set production 
targets of 1 billion doses each or more. No single company 
will be able to supply all countries in this period, even if 
they meet these estimated production figures.


Scaling up production to meet global demand is a 
monumental challenge.14,15 Before this pandemic, there 
were no existing networks of contract manufacturers for 
several of the leading vaccine candidates that feature 
novel technologies, including those relying on mRNA 
delivery platforms. Additionally, the volume of vaccines 
that is needed places pressure on global supply chains 
for inputs, such as glass vials, syringes, and stabilising 
agents.


The production of COVID-19 vaccines is limited by the 
highly concentrated state of global vaccine manufacturing 
capacity,16 and the relationships established between lead 
developers and contract manufacturers. A successful 
solution to the production bottleneck would probably 
require widespread technology transfer to enable the 
expansion of manufacturing capacity. Currently, few 
countries have the domestic capacity to rapidly produce 
COVID-19 vaccines on their own and instead will need 
companies to actively share knowledge, technology, and 
data with domestic manufacturers.17 Some of the lead 
developers of COVID-19 vaccines have collaboration 
agreements with manufacturers in middle-income 
countries—AstraZeneca has such agreements with the 
Serum Institute of India, Fiocruz in Brazil, mAbxience 
Buenos Aires in Argentina, and Siam Bioscience in 
Thailand; Johnson & Johnson has an agreement with 
Aspen Pharmacare in South Africa; and Novavax with 
the Serum Institute of India—although the terms of 
these partnerships, including the extent to which the 
licensed manufacturers can negotiate their own supply 
arrangements with countries, are unclear.


Affordability
Mechanisms are needed to ensure the affordability 
and sustainable financing of COVID-19 vaccines in 
low-income and middle-income countries, which are 
home to about 85% of the global population and which 
might lack the resources to buy adequate quantities of 
vaccines.18,19 Even in high-income countries, it is important 
to ensure access to COVID-19 vaccines for poor and 
marginalised populations.


Pricing
Companies have gradually been disclosing the prices 
they are offering to countries of different income levels, 
with marked variation in the lowest price per course 


See Online for appendix 2


For more on COVID-19 vaccines 
in development see https://vac-
lshtm.shinyapps.io/ncov_
vaccine_landscape/
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(figure 2). Some companies such as AstraZeneca and 
Johnson & Johnson, which are benefiting heavily from 
public-sector investments, have pledged to sell their 
vaccines globally at low prices. Both companies have 
committed to maintaining these prices during the 
pandemic,20,21 although more clarity is needed on how it 
will be determined that the pandemic is over, as well as 
on post-pandemic pricing models. These factors have 
implications for the durability of vaccination campaigns, 
especially if yearly injections become necessary. Other 
companies are charging considerably more, with some 
companies setting prices that are among the highest of 
any in existence for vaccines (figure 3). Some manu-
facturers are also planning to sell COVID-19 vaccines at a 
premium in private markets in countries such as 
Bangladesh, Brazil, and India.23–25 There are concerns 
that wealthier patients in these countries might gain 


quicker access to vaccines through these markets than 
poorer patients will.


Multiple factors could be driving the observed 
variation in prices. These include, for example, dif-
ferences in technological platforms and the associated 
development and manufacturing costs; the amount of 
public funding that developers received; companies’ 
approaches towards licensing and the establishment of 
production networks; the extent to which COVID-19 
vaccines fit into pharma ceutical companies’ overall 
profit-making strategies; the presence of intellectual 
property rights; funders’ demands (eg, CEPI’s access 
conditions); and political pressure on companies to 
keep prices low.


To illustrate how the prices of COVID-19 vaccines 
compare with those of other vaccines, figure 3 shows the 
median price per dose of existing vaccines by procurement 


Technology Known public and 
non-profit funding, US$


Funders


Sanofi with GlaxoSmithKline Protein subunit $2·1 billion US Government


Novavax Protein subunit $2·1 billion Bill & Melinda Gates Foundation, CEPI, US Government


AstraZeneca with Oxford University Non-replicating viral vector $1·7 billion CEPI, UK Government, US Government


Johnson & Johnson Non-replicating viral vector $1·5 billion US Government


Moderna mRNA $957 million CEPI, Dolly Parton COVID-19 Research Fund, US Government


BioNTech with Pfizer mRNA $445 million German Government


Clover Pharmaceuticals with 
Dynavax


Protein subunit $430 million Bill & Melinda Gates Foundation, CEPI


CureVac mRNA $348 million CEPI, German Government


Sinopharm with Wuhan Institute Inactivated virus $142 million Chinese Government


Medicago Virus-like particle $137 million Canadian Government


Inovio DNA $107 million Bill & Melinda Gates Foundation, CEPI, US Government


Covaxx with Nebraska University Protein subunit $15 million Taiwanese Government


SK Biosciences Protein subunit $14 million Bill & Melinda Gates Foundation, CEPI


Biological E Protein subunit $9 million Bill & Melinda Gates Foundation, CEPI, Indian Government


University of Hong Kong Replicating viral vector $4 million CEPI, Hong Kong Government


CAMS with IMB Inactivated virus $3 million Chinese Government, Jack Ma Foundation


AnGes with Osaka University DNA Unknown Japanese Government


Anhui Zhifei with CAMS Protein subunit Unknown Chinese Government


Bharat Biotech Inactivated virus Unknown Indian Government


CanSino Non-replicating viral vector Unknown Unknown


Gamaleya Non-replicating viral vector Unknown Russian Government


RIBSP Inactivated virus Unknown Kazakh Government


SII with Max Planck Institute Live attenuated virus Unknown Unknown


Sinopharm with Beijing Institute Inactivated virus Unknown Chinese Government


Sinovac Inactivated virus Unknown Unknown


Vector Institute Protein subunit Unknown Russian Government


Data are as of Feb 3, 2021. The sources and methodology are outlined in appendix 2, which also includes more information about the funding arrangements. In brief, for 
developers with COVID-19 vaccines that have been approved or authorised for human use in one or more countries, are in phase 3 clinical testing, or are under contract with CEPI 
or the COVAX Facility, we searched press releases from developers and funders, as well as financial reports filed by developers with regulators in various countries, for information 
on public and non-profit funding. We did not count funds provided to licensees that produce and distribute vaccines on behalf of lead developers or to contract development and 
manufacturing organisations, nor did we count loans (ie, debt financing) from international financial institutions (eg, European Investment Bank) or national governments. 
We included pre-purchase agreements between governments and companies where it appeared as though a substantial portion of the funding went towards late-stage 
development (ie, phase 1–3 trials) or scaling up production at risk before the completion of clinical testing. CAMS=Chinese Academy of Medical Sciences. CEPI=Coalition for 
Epidemic Preparedness Innovation. IMB=Institute of Medical Biology (China). RIBSP=Research Institute for Biological Safety Problems (Kazakhstan). SII=Serum Institute of India.


Table: Public and non-profit funding for the research, development, and production of leading vaccine candidates
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or income group, as of the end of 2018. Generally, countries 
covered by Gavi, the Vaccine Alliance (a major buyer of 
vaccines for low-income countries), paid the lowest prices 
per dose (median across all vaccines $0·57 [IQR 0·16–1·90]), 
followed by countries covered by UNICEF (median $0·80 
[IQR 0·16–2·80]) and the Pan American Health 
Organization (median $3·50 [IQR 0·87–13·0]), self-
procuring middle-income countries (median $5·30 
[IQR 0·79–18·30]), and self-procuring high-income 
countries (median $16·3 [IQR 6·5–22·0]).22 Many self-
procuring middle-income countries, which receive little 
external assistance, have historically been charged vaccine 
prices that are largely unrelated to income levels.26


Vaccine prices are especially important for COVID-19, on 
account of the volumes demanded. Countries are aiming 
to administer COVID-19 vaccines to nearly their entire 
populations, making these vaccines potentially unaffordable 
for many governments, even at low prices per dose. 
Depending on the duration of protection offered by these 
vaccines, as well as the potential need for modified vaccines 
that protect against new variants, these purchases could 
become recurring expenses.


Sustainable funding
To fund COVID-19 vaccines and vaccination programmes, 
including the costs of distribution, administration, 
record-keeping, and surveillance, governments will need 
substantial national revenue generation or external aid. 
Experiences with mass drug administration in previous 
health crises, such as during the HIV/AIDS epidemic, 
have shown that, even when pharmaceutical products are 
inexpensive or free, countries need financial support to 
both purchase and deploy them.27,28


These financial pressures are coming at a time when 
many economies are in crisis due to the pandemic. If 
governments in resource-constrained settings divert 
resources from other vaccination programmes or 
essential health-care services to pay for COVID-19 vaccines 
and vaccination programmes, health budgets could be 
distorted with long-term adverse consequences for health 
and economic development.


Major donors and lenders, such as the World Bank 
and other multilateral development banks, have 
earmarked billions of dollars in funds for COVID-19 
vaccination programmes in low-income and middle-
income countries.29,30 These funds can be used to buy 
vaccines that have been authorised by stringent 
regulatory bodies or WHO. The G20 group of high-
income countries’ Debt Service Suspension Initiative 
might provide additional fiscal space too, by allowing 
the world’s poorest countries to spread repayment of 
debt owed to other countries over extended periods. 
Although this initiative does not address debt owed to 
private creditors, the hope is that the temporary 
suspension of some repayments could release resources 
for more countries to better meet the costs of obtaining 
and administering vaccines.31


Global allocation
In addition to the development and affordability of 
vaccines, an essential pillar of the vaccination challenge is 
ensuring that enough doses are available globally. Current 
decisions regarding allocation are being made in the 
context of constrained supply, with demand exceeding 
current and projected levels of output.16,32 Scarcity in 
supply coupled with the large volumes of pre-orders 
made by richer countries creates challenges to achieving 
timely, universal access. Billions of individuals around 
the world might not have access to COVID-19 vaccines 
in 2021, which could prolong the pandemic and raise the 


Figure 3: Median price per dose for existing vaccines and for leading COVID-19 vaccine candidates by 
procurement or country income group
Data obtained from the WHO Global Vaccine Market Report.22 Data for non-COVID-19 vaccines are as of 2018; 
data for COVID-19 vaccines are as of Feb 3, 2021. Prices were not available for all procurement or income groups for 
all vaccines. Appendix 1 outlines the sources for all COVID-19 vaccine prices, which were obtained from press releases, 
investor documents, and media reports. The prices reported for COVID-19 vaccines are median prices for each 
country group; these prices might therefore not match those reported in figure 2, which show the lowest price 
offered. DTap–HepB–Hib–IPV=diphtheria, tetanus, acellular pertussis–hepatitis B–Haemophilus influenza type 
b–inactivated polio vaccine. DTap–Hib–IPV=diphtheria, tetanus, acellular pertussis–H influenza type b–inactivated 
polio vaccine. DTap–IPV=diptheria, tetanus, acellular pertussis–inactivated polio vaccine. DTwP–HepB–Hib=diphtheria, 
tetanus, whole-cell pertussis–hepatitis B–H influenza type b vaccine. HIC=high-income country. MIC=middle-income 
country. PAHO=Pan American Health Organization. *Sinopharm is charging the same price for both of its vaccine 
candidates.
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risk of further mutations of the virus emerging, possibly 
undermining the efficacy of existing vaccines.


COVAX approach to global allocation
Uneven access to vaccines would not be unprecedented. 
During the 2009 H1N1 influenza pandemic, rich countries 
bought up most of the global supply of pandemic 
influenza vaccines, leaving inadequate amounts for 
resource-poor countries, many of which were among the 
world’s worst affected.33,34 Some countries went as far as to 
block locally manufactured vaccine doses from being 
exported elsewhere,35 something that EU member states 
are considering in the present pandemic too.


To avoid a repeat of the H1N1 scenario, in April, 2020, 
WHO announced the creation of a global allocation 
mechanism, the COVID-19 Vaccine Global Access 
(COVAX) Facility, coordinated jointly with CEPI and Gavi. 
COVAX is a pooled procurement initiative that, in addition 
to seeking to secure low prices, aims to provide all countries 
with access to a diversified portfolio of vaccines during the 
acute phase of the pandemic in 2021. High-income, self-
financing countries can purchase vaccines from COVAX 
at an estimated average price of $11 per dose, whereas 
92 low-income and middle-income countries can receive 
them at considerably lower prices ($1·6–2·0 per dose), 
subsidised through official development assistance.36


At the core of the COVAX approach to global allocation 
is that vaccination should proceed in stages, with priority 
given to protecting older adults, health-care workers, and 
other high-risk individuals, before proceeding to vaccinate 
wider sections of the population.37 According to the 
COVAX model, all participating countries would initially 
receive enough stock for 20% of their populations, after 
which distribution would adhere to the WHO framework 
for allocating COVID-19 vaccines internationally on the 
basis of need.37 The overarching logic of COVAX is that 
no country should vaccinate more than 20% of its 
population until all countries have vaccinated 20% of 
their popula tions, in accordance with principles of global 
equality. Others have suggested alternative allocation 
frameworks, although all share their roots in principles of 
fairness and ethical distribution.38–42


Threats to equitable allocation
For COVAX to succeed, it needs substantial funding to 
purchase vaccines. As of February, 2021, governments 
and other partners have committed around $4 billion in 
funding for COVAX,43 but Gavi and WHO estimate that a 
further $6·8 billion will be needed for COVAX to procure 
and deliver at least 2 billion doses by the end of 2021.3,44


A greater threat to equitable allocation comes from 
national procurement strategies that might leave COVAX 
with inadequate supply.45–51 Many high-income countries 
have opted not to purchase their vaccines via COVAX and 
instead have sought to gain priority access to abundant 
quantities of COVID-19 vaccines by striking advance 
purchase agreements with developers. The goal of such 


agreements is to secure access to enough vaccines to 
inoculate most, if not all, of countries’ adult populations 
in 2021. Securing large quantities of vaccines in this way 
amounts to countries placing widespread inoculation of 
their own populations ahead of the vaccination of health-
care workers and high-risk populations in poorer 
countries. On the basis of public records, governments in 
high-income countries, representing 16% of the global 
population, have struck pre-orders covering at least 
4·2 billion doses of COVID-19 vaccines. These countries 
have secured at least 70% of doses available in 2021 of 
five leading vaccine candidates, on the basis of known 
deals (figure 2).


Although the pattern of purchasing vaccines directly 
from developers and not via COVAX began with high-
income countries (including the EU as a unified buyer), 
numerous other countries have followed suit. This 
dynamic is self-reinforcing: as more countries procure 
doses directly, concerns about the reliability of COVAX’s 
supply heighten, thus creating greater incentives for 
countries to procure doses on their own. The incentives 
to procure vaccines this way increases further after 
positive trial results are announced, which reduces the 
risk of purchasing in advance for the successful vaccines. 
As of Feb 3, 2021, at least 62 countries or blocs of countries 
had signed purchase agreements with manufacturers.52


But not all countries can procure enough COVID-19 
vaccines on their own. Instead, most countries are 
counting on COVAX, which has reached agreements with 
five companies for about 2 billion doses (figure 2).3 This 
amount could allow COVAX to achieve the goal of 
vaccinating 20% of the populations of participating 
countries. However, because it is unclear which vaccines 
will be distributed to which countries at what time, it is 
challenging for governments reliant on COVAX to plan 
vacc i nation programmes. Similarly, uncertainty about 
COVAX supply complicates governments’ decisions about 
how to acquire the best vaccine portfolios for their popula-
tions, including doses beyond those covered by COVAX.


Apart from the cross-country equity concerns raised by 
a scenario of low-income countries vaccinating 20% of 
their population after much wider (if not universal) 
vaccination in high-income countries, there is uncertainty 
about the supply earmarked for COVAX. Many of the 
doses secured by COVAX are of vaccines that, as of 
February, 2021, are just completing clinical trials and 
might not be available for months to come.3 COVAX 
might also gain access to vaccines being developed by 
CEPI-funded companies that are not as far along in 
trials, and it might negotiate further agreements with 
other suppliers. Yet overall, COVAX’s supply is precarious 
and depends on what happens to the vaccines in clinical 
trials, how much of the successful candidates can be 
produced quickly, and how much of the output is left for 
COVAX after sales to national governments.


Although COVAX was created to achieve equality in 
the initial stages of vaccination, as all countries inoculate 
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the first 20% of their populations, it is unlikely to achieve 
that goal. Instead, what COVAX can hopefully achieve is 
to help countries procure doses at lower prices and thus 
launch their vaccination campaigns earlier than they 
would without external assistance. With additional 
funding, COVAX could probably compete better in the 
global scramble for vaccines and secure a place further 
towards the front of the queue.


Given the scarce supply of some of the vaccines 
developed in Europe and the USA, governments in 
Latin America, Africa, the Middle East, and Asia have 
turned increasingly towards vaccines developed by 
Chinese, Indian, and Russian manufacturers.53,54 These 
vaccines, which are far along in the development process, 
might relax the global supply constraint. To the extent 
that high-income countries continue to refrain from 
purchasing these products, their emergence might allow 
low-income and middle-income countries to also procure 
abundant doses to achieve national vaccination goals. 
Although few of these vaccines have been authorised by 
WHO or WHO-classified stringent regulatory authorities, 
as they do so, these vaccines could also contribute to the 
COVAX portfolio.


Deployment
Beyond issues related to determining which countries will 
get vaccine doses when and at what prices, it is essential to 
ensure the smooth deployment of COVID-19 vaccines. 
The rapid pace of production and development has 
shortened the time available for national, regional, and 
local health officials to plan training and preparedness for 
COVID-19 vaccination programmes.


Logistical and administrative challenges
Robust data infrastructure will be needed for local 
authorities to identify eligible individuals by priority 
group, send invitations, arrange transport for older 
patients and patients with disabilities, and recall 
individuals to receive the second doses of some vaccines. 
Several of the leading vaccine candidates require ultra-
cold chains and have short shelf-lives once they are 
removed from storage. The mRNA vaccine by BioNTech 
and Pfizer, for instance, must be administered within 
5 days of leaving ultra-low temperature conditions 
(–70°C);55 similar, if less extreme, requirements apply to 
Moderna’s mRNA vaccine. Strong coordination will be 
needed between workers at central depots and local 
vaccinators to ensure the timely and efficient distribution 
of mRNA vaccine batches to areas without freezers.


Many low-income and middle-income countries will 
face barriers in delivering vaccination programmes to 
their entire adult populations, ensuring completion of 
two-dose vaccination schedules, and maintaining cold 
or ultra-cold supply chains. As of 2018, 74 of 194 WHO 
member states had no adult vaccination programme for 
any disease; fewer than 11% of countries in Africa and 
South Asia reported having any such programme.56 


These countries might lack immunisation registries for 
adults and the storage, delivery, and waste management 
systems needed to administer vaccines at this scale.56 It 
is worth noting that Gavi and its partners established 
ultra-cold supply chains in several sub-Saharan African 
countries after the 2013–14 Ebola epidemic to deploy an 
Ebola vaccine developed by Merck that had to be kept at 
–60 to –80°C.57,58 However, this infrastructure was set up 
on a much smaller scale than what is currently needed 
and would be prohibitively expensive for the global 
administration of vaccines during this pandemic.


Several vaccines that only require refrigeration during 
transport have been authorised for human use, while a 
few single-dose products are in clinical development 
(figure 2); one in particular—that developed by Johnson 
& Johnson—has shown promising interim phase 3 
results. The availability of one-dose vaccines that can be 
kept refrigerated or at room temperature would greatly 
simplify the logistical and administrative challenges 
associated with COVID-19 vaccination programmes. 
Moreover, as scientific understanding of the properties of 
new vaccines improves, such as the thermal stability of 
mRNA vaccines, or new ways of formulating these 
vaccines are developed, logistical barriers might be 
lowered. Such a development would make it easier to 
deploy these vaccines in resource-poor countries. 
Indeed, CureVac has an experimental mRNA vaccine 
in late-stage clinical development that can be kept 
refrigerated. The product profiles of COVID-19 vaccines 
can help governments decide which vaccines to procure; 
these profiles, alongside any constraints reported by 
governments, can also help inform COVAX’s allocation 
decisions and might become increasingly important as 
additional, differentiated vaccines are authorised.


Beyond technical issues related to data and storage 
infrastructure, vaccination schedules, and other logistical 
matters, there are steps that governments can take to 
promote accountability, which might make COVID-19 
vaccination campaigns more effective. These steps 
include transparency and clear communication on the 
part of government officials about timelines, prioritisation 
of different groups, choice of vaccine products, and 
design of administration schedules. Country-level moni-
toring and evaluation systems might be required to track 
vaccine roll-out, which can help support the efficient 
running of campaigns, as well as continued population 
adherence to non-pharmaceutical interventions, such as 
physical distancing and face coverings, as vaccination 
programmes are established and scaled up.


Vaccine hesitancy
Deployment can also be hampered by vaccine 
hesitancy,59–69 potentially leading to refusal or delayed 
acceptance of COVID-19 vaccines. Hesitancy is prevalent 
in low-income and high-income countries alike, with 
sceptics found in all socioeconomic, religious, and 
ethnic groups.
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Figure 4 presents original data from a 32-country survey 
(n=26 758) of potential acceptance of COVID-19 vaccines 
conducted between Oct 21 and Dec 16, 2020 (appendix 3). 
The share of respondents who said they would definitely 
or probably get vaccinated when a COVID-19 vaccine 
becomes available was highest in Vietnam (98%), 
followed by India and China (both at 91%), and Denmark 
and South Korea (both at 87%). The country that reported 
the lowest number of people who would definitely or 
probably get vaccinated was Serbia (38%), followed by 
Croatia (41%), France and Lebanon (both at 44%), and 
Paraguay (51%).


Numerous other surveys of COVID-19 vaccine accept-
ance were done between March and October, 2020.70–75 
Although it is not possible to directly compare the 
results of all existing surveys because of differences in 
the countries included, and in questionnaires and 


methodologies used, these surveys overall seem to 
suggest that willingness to vaccinate against COVID-19 
has declined globally between the early months of the 
pandemic and December, 2020, although rates tend to 
fluctuate.


At least three issues are contributing to COVID-19 
vaccine hesitancy. First, the speed at which vaccines have 
been developed, which reflects the unprecedented 
amount of funding from governments and non-profit 
groups, has raised concerns that the trials were rushed 
and regulatory standards relaxed,76 concerns that were 
similarly reported during the H1N1 influenza pan-
demic.77 Second, there are no previously approved 
mRNA vaccines, which has also sparked hesitancy given 
the novelty of the approach. Third, conspiracy theories 
about COVID-19 vaccines are being widely circulated on 
unregulated social media platforms,78–80 sometimes by 
highly organised anti-vaccination groups.81–83


The evidence for measures to mitigate vaccine hesitancy 
and refusal is mixed, in part due to the wide range of 
strategies that have been used across settings for different 
vaccines and target groups.84 Common elements across 
successful strategies include: (1) initiatives to increase 
vaccination knowledge and awareness; (2) community 
engagement, including involvement of religious and 
other influential leaders, to understand concerns, build 
trust, and manage rumours and misinformation; and 
(3) making vaccines available in convenient and accessible 
locations.65,85–87 Having robust pharmacovigilance systems 
alongside compensation schemes for severe adverse 
events might help build confidence in vaccine safety 
in post-approval periods, especially in resource-poor 
countries with imperfect consumer protection systems.88,89 


Moreover, disadvantaged groups, many of which have 
suffered historical neglect and abuse,90 often report lower 
levels of trust in the medical community91,92 and lower 
uptake of health-care interventions, including vaccines, 
than the general population.93–96 Additional efforts are 
needed to build trust among these groups.


Vaccine confidence might also be strengthened as 
more manufacturers obtain authorisation from stringent 
regulatory authorities or WHO and by these bodies 
clearly communicating to the public the rationale behind 
their decisions. The approval of experimental COVID-19 
vaccines by Chinese, Indian, and Russian regulators 
before the conduct of phase 3 trials has generated 
widespread consternation among regulators and scien-
tists in other countries because of the scarcity of safety 
and efficacy data and concerns that it could weaken 
confidence in vaccines.54,97–101 The European Medicines 
Agency has also been subject to lobbying from several 
EU governments, who have urged the regulator to grant 
authorisation for the vaccine by AstraZeneca and 
Oxford University as soon as possible to expedite 
vaccination programmes.102 Authorisations that are 
perceived to be premature might undermine trust in 
regulators, vaccines, and vaccination programmes.


Figure 4: Survey of potential acceptance of COVID-19 vaccines
Data were jointly collected by the polling company ORB International and the Vaccine Confidence Project (London 
School of Hygiene & Tropical Medicine) between Oct 21 and Dec 16, 2020. Samples were random and nationally 
representative of the adult population in 30 of the 32 countries. Each respondent was asked, in the local language: 
“When a vaccine for the coronavirus becomes available, will you get vaccinated?” The possible responses were 
“definitely will”, “unsure but probably will”, “unsure but probably will not”, or “definitely will not”. In this figure, the 
category “will not get vaccinated” included respondents who said they “definitely will not” or “probably will not” 
get vaccinated, and the category “will get vaccinated” included respondents who said they “definitely will” or 
“probably will” get vaccinated. Appendix 3 describes the survey methodology.
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Discussion
Many commentators have called for a cooperative 
approach to vaccine allocation and deployment.47,48 In 
doing so, appeals to values of fairness and solidarity are 
common. By contrast, the widespread disregard for a 
global approach to vaccine allocation shown by national 
governments misses an opportunity to maximise the 
common good by reducing the global death toll,103 
supporting widespread economic recovery,104 and 
mitigating supply chain disruptions.48 More equitable 
distribution of COVID-19 vaccines would help contain 
the pandemic sooner, and thus minimise the risk of new 
variants of the virus arising, against which existing 
vaccines might be less effective.


In this Health Policy paper, we have stressed the 
interactions among the four dimensions involved in the 
global COVID-19 vaccination challenge. It is not enough 
to have new vaccines developed; they must be affordable, 
accessible, trusted, and, to maximise impact, used 
efficiently.


Governments and other vaccine purchasers must now 
decide which vaccines to procure, as well as how to 
secure funding for COVID-19 vaccines and vaccination 
programmes. To reach these decisions, government 
officials and partners in international organisations will 
need to assess the suitability of various vaccines for their 
respective health systems and populations—for example, 
in terms of availability, affordability, efficacy, and dosing 
and storage requirements.


The dashboard highlights the trade-offs associated 
with leading COVID-19 vaccines in relation to these 
dimensions (figure 2). Multiple vaccines, for instance, 
are highly efficacious—exceeding WHO targets of a 
minimum of 50% and preferably 70% efficacy—but 
require ultra-cold storage during transport or have little 
reserved capacity for low-income and middle-income 
countries. Although all currently authorised or approved 
vaccines require two doses, single-dose vaccines that 
can be stored at refrigerated temperatures are in the late 
stages of clinical development, with one by Johnson & 
Johnson likely to be authorised; these vaccines would 
be easier to deploy in resource-constrained settings, 
which might lack infrastructure for delivering and 
administering two-dose vaccines reliably.


Differences in product characteristics might become 
particularly salient in 2021, while vaccines remain in 
short supply. If additional vaccines are successful in 
clinical testing and developers meet their production 
targets, then COVAX could allocate vaccines, in part, 
on the basis of their suitability for local conditions. For 
instance, should single-dose vaccines that can be 
stored in refrigerators become available, which seems 
increasingly likely given the promising interim results 
by Johnson & Johnson, then these could be prioritised 
for distribution in low-income and middle-income 
countries that lack ultra-cold supply chains or national 
vaccine registries for two-dose regimens.


The dynamics of production and development have 
important implications for each of the other dimensions. 
Governments and non-profit groups have committed 
unprecedented sums towards the development of 
COVID-19 vaccines and the infrastructure to produce 
them at scale, which has helped companies develop new 
vaccines in record time. But affordability remains a 
concern, given the volume of doses that countries will 
need to purchase and the additional expenditures that 
distributing and delivering vaccines entails. The extensive 
involvement of public funders in the development and 
production of COVID-19 vaccines provides them with 
opportunities to make these vaccines globally affordable. 
External funders that have invested in companies 
developing the vaccines and who share the financial risks 
could try to influence the pricing of these products, as 
CEPI has aimed to do with uncertain levels of success.106,107 
Funders could also negotiate clear timelines for the 
recovery of research, development, and production costs 
by companies; for example, initial doses might be sold at 
higher prices in the first year in high-income countries 
and then sold closer to their marginal cost in subsequent 
years.108 Determining these prices will require governments 
to audit the financial records of vaccine makers.


These allocation challenges also relate to production: 
conflicts over priority access to scarce vaccine doses could 
be made less acute with greater output (ie, with reduced 
scarcity of vaccine doses). To that end, WHO has called for 
member states, manufacturers, and other organisations to 
commit to sharing knowledge, intel lectual property, and 
data related to COVID-19 health technologies, through the 
COVID-19 Technology Access Pool (C-TAP). Similarly, 
several countries have proposed to suspend World Trade 
Organization rules on intel lectual property rights during 
the pandemic, suggesting that doing so could facilitate 
scale-up. Yet, as of February, 2021, no manufacturers of 
leading vaccine candidates have engaged with C-TAP, and 
the World Trade Organisation reform proposal has not 
gained traction.


In this domain too, the extensive public role in funding 
vaccine development potentially provides opportunities. 
Funders could encourage vaccine developers receiving 
public support to share their technologies and know-how 
systematically and widely to expand global production. 
Funders could also work with developers to alleviate 
supply chain constraints and accelerate the scaling up of 
production. To the extent that international control of 
COVID-19 is regarded as a priority for individual countries, 
governments might have an incentive to exercise these 
levers.


Public confidence and trust in COVID-19 vaccines 
and those who deliver them to ensure uptake are as 
important as the vaccines’ safety, efficacy, and affordability. 
Policy makers should urgently engage with communities 
to improve confidence in vaccines and combat misin-
formation and rumours around COVID-19. Post-
marketing surveillance is important to build confidence 
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during vaccine roll-out. Developing successful, locally 
tailored strategies requires an understanding of contextual 
and historical influences of vaccine hesitancy and refusal.7


Equally, vaccine manufacturers should aim for 
maximum transparency and scrutiny of their clinical 
trial data to build public trust. Regulatory bodies 
safeguard public health by assessing whether the 
benefits of pharmaceuticals outweigh their risks. 
Regulatory decisions and their rationale should be 
clearly communicated to the public to provide 
reassurance that authorised products are safe and 
efficacious. It is in the interest of vaccine developers to 
seek approval or emergency use authorisation from a 
stringent regulatory body or WHO: only vaccines that 
have gone through one of these regulatory pathways will 
be eligible for purchase through COVAX or through 
funds made available by major development banks.


Conclusion
The societal value of safe and effective COVID-19 vaccines 
is enormous. Yet new vaccines will mean little to 
individuals around the world if they are unable to get 
vaccinated in a timely manner. This objective requires 
vaccines to be affordable and available to countries 
around the world, and governments to have the 
administrative and political capacities to deliver them 
locally. In this Health Policy paper, we have discussed the 
development and production, affordability, allocation, 
and deployment of COVID-19 vaccines, as well as the 
interactions between these dimensions of the global 
vaccination challenge. The distinct characteristics of 
leading COVID-19 vaccines across each of these 
dimensions generate trade-offs, which mean that both 
globally and nationally, the availability of diversified sets 
of vaccine options is likely to be needed to bring the 
global pandemic under control.
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SESSION 4C: COVID-19 VACCINE SAFETY 


Purpose of session 


This session will provide an update to SAGE on the oversight role of WHO and the GACVS in the 
safety monitoring of Covid-19 vaccines in both pre-approval and post-introduction phases, review of 
safety signals or concerns to assess causal relationships to Covid-19 vaccination, and the appropriate 
communication of the findings from such reviews. The session is planned for information and 
discussion. 


Background description 


Under the oversight of the GACVS (WHO’s advisory group on immunization and vaccine safety), 
WHO published in December 2020 the Covid-19 Vaccines Safety Surveillance Manual to provide 
pharmacovigilance guidance prior to, during and after COVID-19 vaccine introduction. The WHO 
safety surveillance guidance is targeted at governments; global, regional and national immunization 
and pharmacovigilance programmes; regulatory authorities; and vaccine manufacturers. It 
comprises an overview of COVID-19 vaccines and their characteristics; the safety implications for 
priority populations and immunization strategies; identification of all relevant stakeholders and their 
roles; guidance on stakeholder collaboration to ensure transparent collection, analyses and sharing 
of COVID-19 vaccine safety data; elements of COVID-19 vaccine pharmacovigilance preparedness; 
guidance for enhancing and harmonizing vaccine safety surveillance systems, including data 
management systems; guidance for evidence-based programmatic decisions related to COVID-19 
vaccines; and guidance to support vaccine safety communication during COVID-19 pandemic. To 
further enhance Covid-19 vaccine safety surveillance, this comprehensive guidance has been 
followed by ongoing capacity-building activities at the global, regional and national levels, and 
development of tools and enablers to support data collection and analysis, signal generation and 
review, and risk communication. 


There is ongoing review, by the GACVS Subcommittee on Covid-19 Vaccines, of potential safety 
signals or key safety issues of concern in specific populations where vaccines have been rolled out. 
Summaries from the WHO Global Individual Case Safety Reports database (Vigibase) and the GACVS 
review of safety data available to date, including for anaphylaxis and deaths reported in frail, elderly 
persons, will be presented to SAGE.  


In close collaboration with GACVS and other pharmacovigilance partners, WHO is undertaking active 
surveillance activities to monitor and assess potential safety signals (to be reviewed by GACVS when 
relevant), and to support studies to evaluate safety of Covid-19 vaccines in selected populations.  


The Vaccine Safety Net (VSN), is a worldwide network of websites, verified by WHO, that provide 
reliable information on vaccine safety. WHO is investigating dynamic online monitoring of mass and 
social media platforms, coupled with defined escalation procedures and technical interpretation by 
subject matter experts, to serve as a powerful, surveillance tool and intelligence stream on emerging 
safety issues related to COVID-19 vaccines. When review of an online signal triggers further action, 
be it in the form of a risk communication to mitigate misinformation and influence behaviours 
and/or review by the GACVS Subcommittee on Covid-19 vaccines, the VSN would be leveraged more 
effectively to disseminate risk communication/safety advisories.  
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The GACVS COVID-19 Vaccine Safety subcommittee met virtually on Tuesday, 19 January 2021, to


review available information and data on deaths reported in frail, elderly individuals who had


received the Pfizer BioNTech COVID-19 mRNA vaccine, BNT162b2 (hereafter, BNT162b2). Experts


invited from the European Medicines Agency (EMA) and the Uppsala Monitoring Center (UMC)


provided an overview of deaths reported in Europe and in the WHO global database (VigiBase)


following vaccination with BNT162b2.


Based on a careful scientific review of the information made available, the subcommittee came to


the following conclusions:


GACVS COVID-19 Vaccine Safety subcommittee meeting to review rep... https://www.who.int/news/item/22-01-2021-gacvs-review-deaths-pfizer-...
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The current reports do not suggest any unexpected or untoward increase in fatalities in frail, elderly


individuals or any unusual characteristics of adverse events following administration of BNT162b2.


Reports are in line with the expected, all-cause mortality rates and causes of death in the sub-


population of frail, elderly individuals, and the available information does not confirm a contributory


role for the vaccine in the reported fatal events. In view of this, the committee considers that the


benefit-risk balance of BNT162b2 remains favourable in the elderly, and does not suggest any


revision, at present, to the recommendations around the safety of this vaccine.


Countries should continue to monitor the safety of vaccines, and promote routine after-care


following immunization, consistent with good immunization practices for any vaccine. The committee


recommends that data on suspected adverse events should be collected and reviewed continuously


- nationally, regionally, and globally - as the COVID-19 vaccines are rolled out, world-wide[1].


The GACVS subcommittee will continue to monitor the safety data from these vaccines and update


any advice as necessary.


[1] The WHO COVID-19 vaccine safety surveillance manual provides guidance to countries on the


safety monitoring and adverse events data sharing for the new COVID-19 vaccines, and can be


accessed here.
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Abbreviations and acronyms


AACVS African Advisory Committee on Vaccine Safety


ACE Angiotensin-converting enzyme


ACT Access to COVID-19 tools


ADEM Acute disseminated encephalomyelitis


ADRs Adverse drug reactions


AEFI Adverse event following immunization


AESI Adverse event of special interest


ARDS Acute respiratory distress syndrome


AVSS Active vaccine safety surveillance


CEM Cohort event monitoring


CEPI Coalition for Epidemic Preparedness Innovations


CIOMS Council for International Organizations of Medical Sciences


COVID-19 Coronavirus disease 2019


DCVMN Developing Countries Vaccine Manufactures Network


DL Data linkage
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EH e-Health


EPI Expanded programme on immunization


FIND Foundation for Innovative New Diagnostics


GACVS Global Advisory Committee on Vaccine Safety


GBS Guillain-Barré syndrome


GMP Good manufacturing practices


GVAP Global vaccine action plan


HCW Health care worker


ICD International classification of diseases


ICSR Individual case safety report


IFPMA International Federation of Pharmaceutical Manufacturers and Associations
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ISRR Immunization stress-related response


MedDRA Medical dictionary for regulatory activities


MH m-Health


MoH Ministry of Health


mRNA Messenger RNA
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NIP National Immunization Programme


NITAG National Immunization Technical Advisory Group


NRA National regulatory authority


PASS Post-authorization safety studies


PBRER Periodic benefit-risk evaluation report
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Glossary


Active safety 
surveillance


Active (or proactive) safety surveillance is an active system 
for the detection of adverse events. This is achieved by active 
follow-up after vaccination. Events can be detected by asking 
patients directly or by screening patient records. It is best done 
prospectively.


Adjuvant A pharmacological or immunological agent added to a vaccine to 
improve its immune response.


Adverse event following 
immunization (AEFI): 
general definition


Any untoward medical event that follows immunization and that 
does not necessarily have a causal relationship with the usage 
of the vaccine. The adverse event may be any unfavourable 
or unintended sign, abnormal laboratory finding, symptom or 
disease.


 — AEFI by cause: 
coincidental events


 — An AEFI that is caused by something other than the vaccine 
product, immunization error or immunization anxiety.


 — AEFI by cause: 
immunization 
anxiety-related 
reaction


 — An AEFI arising from anxiety about the immunization (see 
immunization stress related responses).


 — AEFI by cause: 
immunization error-
related reaction


 — An AEFI that is caused by inappropriate vaccine handling, 
prescribing or administration, that, therefore, is preventable.


 — AEFI by cause: 
vaccine product-
related reaction


 — An AEFI that is caused or precipitated by a vaccine due 
to one or more of the inherent properties of the vaccine 
product, whether the active component or one of the other 
components of the vaccine (e.g. adjuvant, preservative or 
stabilizer).


 — AEFI by cause: 
vaccine-quality 
defect-related 
reaction


 — An AEFI that is caused or precipitated by a vaccine due to one 
or more quality defects of the vaccine product, including its 
administration device as provided by the manufacturer.


Adverse event of special 
interest (AESI)


A preidentified and predefined medically-significant event that has 
the potential to be causally associated with a vaccine product that 
needs to be carefully monitored and confirmed by further specific 
studies.


Causal association A cause-and-effect relationship between a causative (risk) factor 
and an outcome.


Causally-associated events are also temporally associated (i.e. 
they occur after vaccine administration), but events that are 
temporally associated may not necessarily be causally associated.


viiIntroductIon


4C.3_Covid19_safety


SAGE March 2021 meeting







Causality assessment In the context of vaccine AEFI surveillance, a systematic review of 
data about the AEFI case(s) to determine the likelihood of a causal 
association between the event and the vaccine(s) received.


Cluster Two or more cases of the same or similar events related in time, 
geography (place), and/or vaccine administered.


AEFI clusters are usually associated with a particular supplier/
provider, health facility, and/or a vial of vaccine or a batch of 
vaccines.


Contraindication A situation where a particular treatment or procedure, such as 
vaccination with a particular vaccine, must not be administered for 
safety reasons.


Contraindications can be permanent (absolute), such as known 
severe allergies to a vaccine component, or temporary (relative), 
such as an acute/severe febrile illness.


Immunity The ability of the human body to tolerate the presence of material 
‘indigenous’ to the human ’body’ (self) and to eliminate ’foreign‘ 
(non-self) material. This discriminatory ability provides protection 
from infectious diseases since most microbes are identified as 
foreign material by the immune system.


Immunization Immunization is the process whereby a person is made immune 
or resistant to an infection, typically by the administration of a 
vaccine. Vaccines stimulate the body’s own immune system to 
protect the person against subsequent infection.


Immunization safety The process of ensuring the safety of all aspects of immunization, 
including vaccine quality, adverse event surveillance, vaccine 
storage and handling, vaccine administration, disposal of sharps 
and management of waste.


Immunization safety 
surveillance


A system for ensuring immunization safety through early 
detection, reporting, investigating, and quickly responding to AEFIs.


Immunization stress 
related responses (ISRR)


Stress response to immunization that may manifest just prior to, 
during, or after immunization.


Injection safety The public health practices and policies dealing with various 
aspects of the use of injections (including adequate supply, 
administration and waste disposal) so that the provider and 
recipient are not exposed to avoidable risks of adverse events (e.g. 
transmission of infective pathogens) and creation of dangerous 
waste is prevented. All injections, irrespective of their purpose, 
are covered by this term (see definition of safe injection practices).


Mass vaccination 
campaign


Mass vaccination campaigns involve administration of vaccine 
doses to a large population over a short period of time.


Non-serious AEFI An event that is not ‘serious’ and does not pose a potential risk to 
the health of the recipient.


Non-serious AEFIs should also be carefully monitored because 
they may signal a potentially larger problem with the vaccine or 
vaccination or have an impact on the vaccination acceptability; 
in general.
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Risk management plan 
(RMP)


The risk management plan is a document established by the 
vaccine manufacturer that contains the following elements: 
(a) identification or characterization of the safety profile of 
the medicinal product(s) concerned; (b) indication of how to 
characterize the safety profile of the medicinal product(s) 
concerned further; (c) documentation of measures to prevent or 
minimize the risks associated with the medicinal product, including 
an assessment of the effectiveness of those interventions; 
(d) documentation of post-authorization obligations that have 
been imposed as a condition of the marketing authorization.


Safe injection practice Practices that ensure that the process of injection carries the 
minimum of risk, regardless of the reason for the injection or the 
product injected.


Serious AEFI An event that results in death, is life-threatening, requires in-
patient hospitalization or prolongation of existing hospitalization, 
results in persistent or significant disability/incapacity, or is a 
congenital anomaly/birth defect.


Any medical event that requires intervention to prevent one of the 
outcomes above may also be considered as serious.


Severe vaccine reaction Based on its intensity vaccine reactions can be mild, moderate 
or severe. The event itself, however, may be of relatively minor 
medical significance. Severe events do not have regulatory 
implications unless they are also serious.


Signal (safety signal) Information that arises from one or multiple sources (including 
observations and experiments), which suggests a new potentially 
causal association, or a new aspect of a known association, 
between an intervention and an event or set of related events, 
either adverse or beneficial, that is judged to be of sufficient 
likelihood to justify verificatory action.


Surveillance The continual, systematic collection of data that are analysed and 
disseminated to enable decision-making and action to protect the 
health of populations.


Trigger event A medical incident following immunization that stimulates a 
response, usually a case investigation.


SAGE Values Framework Values Framework, developed by WHO’s SAGE, offers guidance 
globally on the allocation of COVID-19 vaccines between countries, 
and guidance nationally on the prioritization of groups for 
vaccination within countries while COVID-19 vaccine supply is 
limited.


Vaccine A biological preparation that elicits immunity to a particular 
disease. In addition to the antigen, it can contain multiple 
components, such as adjuvants, preservatives, stabilizers, each of 
which may have specific safety implications.


Vaccine-associated 
enhanced disease 
(VAED)


Vaccine-associated enhanced diseases are modified and severe 
presentations of clinical infections affecting individuals exposed to 
a wild-type pathogen after having received a prior vaccine against 
the same pathogen.
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Vaccine 
pharmacovigilance


The science and activities relating to the detection, assessment, 
understanding and communication of AEFI and other vaccine- or 
immunization-related issues, and to the prevention of untoward 
effects of the vaccine or vaccination.


Vaccination failure Vaccination failure can be defined based on clinical endpoints or 
immunological criteria, where correlates or surrogate markers 
for disease protection exist. Primary failure (e.g. lack of sero-
conversion or sero-protection) needs to be distinguished from 
secondary failure (waning immunity).


Vaccination failure can be due to (i) failure to vaccinate, i.e. 
an indicated vaccine was not administered appropriately for any 
reason or (ii) because the vaccine did not produce its intended 
effect.


Vaccine reaction An event caused or precipitated by the active component or one 
of the other components of the vaccine. It may also relate to a 
vaccine quality defect.


Vaccine safety The process that maintains the highest efficacy of, and lowest 
adverse reaction to, a vaccine by addressing its production, 
storage and handling. Vaccine safety is a part of immunization 
safety.


VigiBase WHO global database of individual case safety reports (ICSRs) 
including ADRs and AEFIs, maintained by Uppsala Monitoring 
Centre.


VigiFlow A web-based individual case safety report (ICSR) management 
system (E2B compatible) for medicines and vaccines, developed 
and maintained by Uppsala Monitoring Centre.
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1. Background
On 30 January 2020, World Health Organization (WHO) declared that the outbreak due to a 
novel coronavirus, SARS-CoV-2, also known as COVID-19, was a public health emergency of 
international concern (PHEIC). By 12 March 2020, due to its rapid global spread, the outbreak 
was declared a pandemic. The pandemic has already caused the loss of more than 1.5 million 
lives1 and disrupted the lives of billions more.


One essential strategy to control this pandemic is the rapid development of safe and effective 
vaccines. Unprecedented efforts are being made to develop large numbers of vaccines 
simultaneously, in a short time. Global equitable access to vaccines, particularly for protecting 
health care workers and those most-at-risk is one of the key strategies to mitigate the public 
health and economic impact of the pandemic.


The Access to COVID-19 Tools (ACT) Accelerator was launched at the end of April 2020 as 
a global collaboration to accelerate the development, production, and equitable access to 
COVID-19 diagnostic tests, treatments, and vaccines. This collaboration has brought together 
governments, scientists, businesses, civil society, and philanthropists and global health 
organizations (the Bill & Melinda Gates Foundation, CEPI, FIND, Gavi, The Global Fund, Unitaid, 
Wellcome, WHO, and the World Bank). The COVAX Facility offers participating countries secure 
access to safe and effective COVID-19 vaccines through its actively managed portfolio of 
vaccine candidates across a broad range of technologies. Its goal is to ensure equitable access 
to vaccines to all economies and ensure that income is not a barrier to access. The initial aim 
is to have 2 billion doses of vaccine available by the end of 2021.


The 42nd Global Advisory Committee on Vaccine Safety (GACVS) on 27–28 May 2020 addressed 
pharmacovigilance preparedness for the launch of the future COVID-19 vaccines. One of 
their recommendations was that infrastructure and capacity for surveillance of the safety of 
COVID-19 vaccines should be in place in all countries and existing infrastructure be reactivated 
and engaged before a vaccine is introduced. This will require local, national, regional and 
global collaboration. Countries should include preparedness plans for COVID-19 vaccine 
safety in their overall plans for vaccine introduction, building on WHO guidance. This COVID-19 
vaccine safety surveillance manual was developed following recommendations and guidance 
of the GACVS members, as well as experts from around the world. The manual incorporates 
current and available information that is critical for all stakeholders before, during and after 
the introduction of COVID-19 vaccines.


1 As of 8 December 2020, Source: https://covid19�who�int� accessed 8 December 2020�
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2. Lessons learnt from novel vaccine 
introduction during pandemic and 
epidemic emergencies
Key lessons learnt from past situations where new vaccines were introduced in response to 
pandemic and epidemic emergencies have been taken into consideration for the development 
of this manual. For example, the 2009 H1N1 influenza pandemic demonstrated that few 
countries had a pandemic preparedness plan that comprehensively addressed vaccine 
deployment and monitoring of adverse events.2,3 When adverse events were reported, 
some systems were unable to provide timely information about the potential association of 
events with H1N1 vaccination leading to lack of confidence in H1N1 vaccination which was 
challenging for vaccine uptake and communication.4,5


The 2014-2016 Ebola epidemic that affected three countries in West Africa led to accelerated 
development of vaccines and therapeutics. The African Vaccine Regulatory Forum, a regional 
network of regulators and ethics committees, working closely with regulators from other 
parts of the world, participated in the review of clinical trial protocols and results, the joint 
monitoring of trials and the joint authorization and deployment of vaccines.6,7 Such models 
can be used to guide pharmacovigilance reliance for the deployment of COVID-19 vaccines, 
particularly in low- and middle-income countries (LMICs) with limited resources.


Pregnant women seem to be disproportionately affected during pandemics and emerging 
pathogen outbreaks, and were among the highest risk groups in the 2009 influenza pandemic 
and the 2014-2016 Ebola epidemic.8,9 The Pregnancy Research Ethics for Vaccines, Epidemics, 
and New Technologies (PREVENT) working Group, a multidisciplinary, international team of 
17 experts, in consultation with external experts and stakeholders, have published a roadmap 


2	 World	Health	Organization.	Main	operational	 lessons	 learnt	 from	the	WHO	pandemic	 influenza	A(H1N1)	vaccine	
deployment initiative� Available from: https://apps�who�int/iris/handle/10665/44711� Accessed 26 October 2020�


3 European Medicines Agency� Pandemic report and lessons learned: outcome of the European Medicines Agency’s 
activities	during	 the	2009	 (H1N1)	flu	pandemic.	Available	 from:	https://www�ema�europa�eu/documents/report/
pandemic-report-lessons-learned-outcome-european-medicines-agencys-activities-during-2009-h1n1-flu_en.pdf� 
Accessed 26 October 2020�


4	 Sturkenboom	 MC.	 The	 narcolepsy-pandemic	 influenza	 story:	 can	 the	 truth	 ever	 be	 unravelled?	 Vaccine.	
2015;33(Suppl 2):B6-B13.	doi:	10.1016/j.vaccine.2015.03.026.


5	 Ropero-Álvarez	AM,	Whittembury	A,	Bravo-Alcántara	P,	Kurtis	HJ,	Danovaro-Holliday	MC,	Velandia-González	M.	Events	
supposedly	attributable	to	vaccination	or	immunization	during	pandemic	influenza	A	(H1N1)	vaccination	campaigns	
in	Latin	America	and	the	Caribbean.	Vaccine.	2015	Jan	1;33(1):187-92.	doi:	10.1016/j.vaccine.2014.10.070.


6	 Akanmori	B,	Bellah	A,	Ward	M,	Rägo	L.	The	African	Vaccine	Regulatory	Forum	(AVAREF):	A	platform	for	collaboration	
in	a	public	health	emergency.	WHO	Drug	Information	2015;29(2):127-132.


7	 Kieny	MP,	Rägo	L.	Regulatory	policy	for	research	and	development	of	vaccines	for	public	health	emergencies,	Expert	
Rev	Vaccines	2016;15(9):1075-1077.	doi:	10.1080/14760584.2016.1188695.


8	 Creanga	AA,	Johnson	TF,	Graitcer	SB,	Hartman	LK,	Al-Samarrai	T,	Schwarz	AG,	et	al.	Severity	of	2009	pandemic	influenza	A	
(H1N1)	virus	infection	in	pregnant	women.	Obstet	Gynecol.	2010;115(4):717–26.	doi:	10.1097/AOG.0b013e3181d57947.


9	 Menéndez	C,	Lucas	A,	Munguambe	K,	Langer	A.	Ebola	crisis:	the	unequal	impact	on	women	and	children’s	health.	
Lancet	Glob	Health.	2015;3(3):e130.	doi:	10.1016/S2214-109X(15)70009-4.
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to guide the inclusion of the interests of pregnant women in the development and deployment 
of vaccines against emerging pathogens.10


The introduction of the first licensed dengue vaccine, while not in the context of an international 
public health emergency, illustrated a number of lessons for the pharmacovigilance of novel 
vaccines, particularly the vaccine-associated enhanced disease (VAED) that was observed. 
It is essential to prepare to manage VAED, which could be potentially induced by some of the 
COVID-19 vaccine candidates being developed.11,12


A common theme in these examples is the public concerns about the safety of the novel 
vaccines and rumours or adverse events that can arise during current and future pandemics. 
Hence there is a need for programme managers to be ready to address these issues through 
appropriate vaccine safety surveillance and communication strategies.


3. Objectives of this manual
The objectives of this manual are to:


• provide an overview of COVID-19 vaccines likely to be available and their characteristics;


• identify the safety implications for the potential priority populations and 
immunization strategies;


• identify all stakeholders, including vaccine manufacturers;13


• provide guidance on how the stakeholders can collaborate to ensure transparent collection, 
analyses and sharing of COVID-19 vaccine safety data;


• define the elements of COVID-19 vaccine pharmacovigilance preparedness;


• provide guidance for enhancing and harmonizing vaccine safety surveillance systems, 
to guide processes for collecting, analysing and sharing safety data and information, 
including data management systems;


• support evidence-based programmatic decisions related to COVID-19 vaccines; and


• provide guidance to support vaccine safety communication during COVID-19 pandemic.


10	 The	PREVENT	Working	Group.	Pregnant	women	&	vaccines	against	emerging	epidemic	threats:	ethics	guidance	on	
preparedness,	research	&	response.	2018.	Available	from:	http://vax.pregnancyethics.org/prevent-guidance� Accessed 
17	November	2020.


11	 Flasche	S,	Wilder-Smith	A,	Hombach	J,	Smith	PG.	Estimating	the	proportion	of	vaccine-induced	hospitalized	dengue	
cases	among	Dengvaxia	vaccinees	 in	 the	Philippines.	Wellcome	Open	Res.	2019	Oct	31;4:165.	doi:	10.12688/
wellcomeopenres�15507�1�


12	 Dayrit	MM,	Mendoza	RU,	Valenzuela	SA.	The	importance	of	effective	risk	communication	and	transparency:	lessons	
from	the	dengue	vaccine	controversy	in	the	Philippines.	J	Public	Health	Policy.	2020	Sep;41(3):252-267.	doi:	10.1057/
s41271-020-00232-3�


13	 For	the	purpose	of	this	document,	manufacturer	also	means	marketing	authorization	holder.
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4. Intended audience
This manual provides relevant guidance prior to, during and after COVID-19 vaccine introduction 
for governments, global, regional and national staff from immunization programmes, 
regulatory authorities, ministries of health, partners and pharmacovigilance centres as well 
as vaccine manufacturers.


5. Organization of the manual
This manual has been developed on the principles described in the Global vaccine safety 
blueprint14, the WHO’s Global manual on surveillance of adverse events following immunization15 
and the CIOMS guide to active vaccine safety surveillance.16


For ease of use the manual has been divided into an executive summary and nine modules 
(see below) which can be consulted individually. The modules contain hyperlinks to relevant 
sections of other modules.


Given the rapidly evolving landscape, the modules will be updated as frequently as needed. 
For this reason, only an online electronic version will be made available, with links to 
appropriate reference documents and regular updates to incorporate new information and 
evidence as the COVID-19 vaccines are deployed. Each module will be linked to a slide deck 
that can be used for training purposes.


6. Scope of the manual
The modules included in this manual are:


6.1 COVID-19 vaccines: description and general 
safety considerations for implementation


This module provides a brief description about the different COVID-19 vaccines that are being 
developed, their platforms, technologies, development and licensing status, and their unique 
safety features and potential risks. It also highlights the safety implications for implementing 
immunization programmes for priority target populations.


14	 World	Health	Organization.	Global	 vaccine	safety	blueprint	2.0	 (GVSB2.0).	Available	 from:	https://www�who�int/
vaccine_safety/gvs_blueprint-consultation/en/� Accessed 26 October 2020�


15	 World	Health	Organization.	Global	manual	on	surveillance	of	adverse	events	following	immunization.	Available	from:	
https://www.who.int/vaccine_safety/publications/aefi_surveillance/en/� Accessed 26 October 2020�


16 CIOMS guide to active vaccine safety surveillance� Available from: https://cioms�ch/publications/product/cioms-guide-
to-active-vaccine-safety-surveillance/� Accessed 26 October 2020�


xiv COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting



https://www.who.int/vaccine_safety/gvs_blueprint-consultation/en/

https://www.who.int/vaccine_safety/gvs_blueprint-consultation/en/

https://www.who.int/vaccine_safety/publications/aefi_surveillance/en/

https://cioms.ch/publications/product/cioms-guide-to-active-vaccine-safety-surveillance/

https://cioms.ch/publications/product/cioms-guide-to-active-vaccine-safety-surveillance/





6.2 Stakeholders in COVID-19 vaccine safety 
surveillance


This module lists the various stakeholders, their roles and responsibilities in COVID-19 vaccine 
safety surveillance and pharmacovigilance, at the global, regional and national levels. It also 
provides guidance on how the stakeholders could collaborate to ensure the efficient handling 
of COVID-19 vaccine safety surveillance and pharmacovigilance.


6.3 Establishing surveillance systems in 
countries using COVID-19 vaccines


This module provides a list of the minimum requirements that should be in place to effectively 
monitor and manage COVID-19 vaccine safety issues and the resources required at global, 
regional and national levels in terms of tools, techniques, technologies and guidance. It defines 
what is meant by pharmacovigilance preparedness, and provides guidance for preparedness, 
planning and prioritization.


6.4 Monitoring and responding to adverse 
events following immunization (AEFIs)


This module outlines the minimal approaches that countries should have in place for detecting, 
handling and responding to adverse events following COVID-19 immunization (AEFIs) and also 
the additional approaches that countries with more resources can undertake. It describes the 
practical differences for establishing COVID-19 vaccine safety surveillance system based on 
the types of vaccine platforms, different population profiles, handling high number of AEFI 
reports and the need to anticipate new events not previously seen during vaccine clinical trials.


6.5 Monitoring and responding to adverse 
events of special interest (AESIs)


This module introduces the concept of adverse events of special interest (AESIs) which is a novel 
concept for many countries and regulatory agencies. It provides guidance on the selection 
and definition of these events. The need to prepare data on background rates of adverse 
events of special interest and to implement active surveillance for these events is discussed.
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6.6 Safety data management systems, 
methods of post-introduction evaluation 
and assessing performance in countries 
using COVID-19 vaccines


The module describes the different approaches and options available for collecting data using 
the tools available (some of which are still under development), the routing, timelines and the 
activities to be done at various levels when processing the data and generating information 
for action. It presents an overview of the approaches undertaken by countries and their 
efforts to share vaccine safety and pharmacovigilance data. Post-introduction safety trials will 
be essential to continue to increase knowledge about COVID-19 vaccine safety and efficacy, 
particularly in populations absent or underrepresented in pre-authorization clinical vaccine 
trials, such as children, the elderly and pregnant women. The various study designs that can 
be used for post-introduction evaluation are described. Guidance is provided to show how 
indicators to measure the functionality of data management systems and the quality of the 
pharmacovigilance could help programme managers at national, province and district levels.


6.7 Engaging with the pharmaceutical industry 
for COVID-19 vaccine safety surveillance


This module describes the essential role played by the pharmaceutical industry, in the 
development and introduction of vaccines, as well as in on-going pharmacovigilance activities 
to ensure efficacy, quality and safety throughout the vaccines’ life cycle. The module provides 
guidance on transparent collaboration between the public and private sectors to ensure the 
safe and effective deployment of COVID-19 vaccines.


6.8 Regulatory reliance and work-sharing
This module provides definitions of regulatory reliance and work-sharing and presents some 
examples of how these approaches have been used. Guidance on how these approaches 
could be used for developing COVID-19 vaccine safety surveillance systems, particularly in 
resource-poor settings, is presented.


6.9 COVID-19 vaccine safety communication
This module provides recommendations for risk communication for COVID-19 vaccines from a 
programme perspective. It includes a description of factors that influence people’s perceptions of 
vaccine safety. Case studies of past experiences with previous pandemics or vaccine safety issues 
are briefly presented to illustrate communication needs and solutions. A synthesis of evidence 
and recommendations for communication from risk communication is provided. Hypothetical 
scenarios where COVID-19 vaccine safety communication could be needed are presented with 
examples of how the recommendations in the module could be used to provide solutions. 
Finally, criteria on how responses to COVID-19 vaccine safety issues can be efficiently prioritized.
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Key points


• COVID-19 vaccines are being developed using five main vaccine platforms:


 – inactivated viral vaccines


 – live attenuated viral vaccines


 – viral vector-based vaccines


 – protein-based vaccines


 – nucleic acid vaccines


• When safe and effective vaccines have been identified and authorized by national 
regulatory authorities, the next challenge will be reaching and vaccinating the 
world’s 7.4 billon people


• COVID-19 vaccines are novel vaccines that have never been used in humans on a 
large scale, therefore close safety monitoring post authorization should be carefully 
conducted to continue to assess the safety profile of each vaccine


• Adverse event following immunization (AEFI) surveillance systems should be capable 
of identifying both known AEFIs seen in clinical trials as well as new events, including 
potential rare serious adverse reactions in all age groups, particularly adults


• Clinics or settings that care for adults may not be familiar with AEFI reporting processes


• Adults, especially the elderly, have more comorbid conditions than children and, 
therefore, a higher incidence of coincidental AEFIs should be anticipated


• Different approaches for immunization strategies will be use in urban and rural 
areas and for different populations and, therefore, AEFI detection, investigation 
and response strategies should be adapted to take these differences into account


• Specific COVID-19 vaccine AEFI surveillance as outlined in this manual should be 
implemented before COVID-19 immunization programmes are implemented


• Preparedness and basic training of staff to follow national guidelines or protocols 
for AEFI surveillance and, therefore, strengthen local capacity, should be planned
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Introduction


With the early availability of the full sequence of the SARS-CoV-2 genome, developing a 
vaccine that could help countries to bring citizens’ lives back to normal is the highest priority 
for the global community. It is critical that vaccines are both effective and safe and can 
be manufactured in sufficient quantities to ensure that they are available globally. As of 
12 November 2020, 258 candidate vaccines are in different stages of development: 205 in 
preclinical studies; 43 in phase I/II clinical studies; and 11 in phase III studies. Information on 
candidate COVID-19 vaccines under development is regularly updated by the London School 
of Hygiene and Tropical Medicine and WHO.


In addition to some traditional approaches to designing vaccines, some relatively new 
platforms for SARS-CoV-2 vaccines are being tested.1 Fig 1 summarizes the four types of 
platform being explored.


1 Thanh Le T, Andreadakis Z, Kumar A, Gómez Román R, Tollefsen S, Saville M, et al� The COVID-19 vaccine development 
landscape� Nat Rev Drug Discov� 2020 May;19(5):305-306� doi: 10�1038/d41573-020-00073-5�
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Introduction


With the early availability of the full sequence of the SARS-CoV-2 genome, developing a 
vaccine that could help countries to bring citizens’ lives back to normal is the highest priority 
for the global community. It is critical that vaccines are both effective and safe and can 
be manufactured in sufficient quantities to ensure that they are available globally. As of 
12 November 2020, 258 candidate vaccines are in different stages of development: 205 in 
preclinical studies; 43 in phase I/II clinical studies; and 11 in phase III studies. Information on 
candidate COVID-19 vaccines under development is regularly updated by the London School 
of Hygiene and Tropical Medicine and WHO.


In addition to some traditional approaches to designing vaccines, some relatively new 
platforms for SARS-CoV-2 vaccines are being tested.1 Fig 1 summarizes the four types of 
platform being explored.


1 Thanh Le T, Andreadakis Z, Kumar A, Gómez Román R, Tollefsen S, Saville M, et al� The COVID-19 vaccine development 
landscape� Nat Rev Drug Discov� 2020 May;19(5):305-306� doi: 10�1038/d41573-020-00073-5�
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General safety considerations for viral 
vaccines


2.1 Inactivated viral vaccines
Some of the safety issues that may need to be considered for inactivated COVID-19 vaccines 
include incomplete inactivation of viral particles causing the vaccine to retain virulence and 
cause disease, and development of vaccine-associated enhanced disease (VAED) when 
vaccinated individuals encounter the pathogen after being vaccinated.2,3 Although, VAED has 
not been reported for any of the COVID-19 vaccines, the theoretical risk is higher with 
inactivated vaccines because they contain proteins that are not involved in neutralization. 
Some of the vaccine additives used can also cause adverse events. Differences in risks between 
inactivated viral vaccines candidates could be due to differences in the adjuvants used. 
For example, some inactivated vaccines use a cytosine-phosphate-guanine (CpG) segment 
which is a bacterial DNA molecule that enhances immune response,4 that could have specific 
risks related to the bacterial source.


2.2 Live-attenuated viral vaccines
As of 12 November 2020, there is one weakened or live-attenuated5,6 COVID-19 candidate 
vaccines, generated by a genetic process called codon deoptimization, in clinical evaluation, 
and three vaccine candidates in the preclinical phase. Codon deoptimization involves 
replacement of commonly used codons with nonpreferred codons, which can dramatically 
decrease gene expression.7 These candidate vaccines are based on attenuated versions of 
the wild type SARS-CoV-2 virus. One inherent problem of live-attenuated vaccines is that they 
can revert to the virulent strain but the risk is considerably minimized because usually more 
than one mutation is introduced.


2 Sanders B, Koldijk M, Schuitemaker H� Inactivated viral vaccines� In: Vaccine analysis: strategies, principles, and control� Eds� 
Nunnally BK, Turula VE, Sitrin RD� Springer-Verlag Berlin Heidelberg� 2015: 45–80� doi: 10�1007/978-3-662-45024-6_2�


3 Kochhar S, Excler JL, Kim D, Robertson JS, Fast PE, Condit RC, et al� The Brighton Collaboration standardized template for 
collection of key information for benefit-risk assessment of inactivated viral vaccines. Vaccine. 2020 Sep 3;38(39):6184-
6189� doi: 10�1016/j�vaccine�2020�07�028�


4 Weiner GJ, Liu HM, Wooldridge JE, Dahle CE, Krieg AM� Immunostimulatory oligodeoxynucleotides containing the CpG 
motif are effective as immune adjuvants in tumor antigen immunization. Proc Natl Acad Sci U S A. 1997;94(20):10833-
7� doi: 10�1073/pnas�94�20�10833�


5 Minor PD� Live attenuated vaccines: Historical successes and current challenges� Virology� 2015;479-480:379-92� 
doi: 10�1016/j�virol�2015�03�032�


6 Gurwith M, Condit RC, Excler JL, Robertson JS, Kim D, Fast PE, et al� Brighton Collaboration Viral Vector Vaccines Safety 
Working Group (V3SWG) standardized template for collection of key information for benefit-risk assessment of live-
attenuated viral vaccines� Vaccine 2020 Nov 17;38(49):7702-7707� doi: 10�1016/j�vaccine�2020�09�042�


7 Zhou J, Liu WJ, Peng SW, Sun XY, Frazer I� Papillomavirus capsid protein expression level depends on the match 
between codon usage and tRNA availability� J Virol� 1999 Jun;73(6):4972-82� doi: 10�1128/JVI�73�6�4972-4982�1999�
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2.3 Viral vector-based vaccines
Some COVID-19 vaccines are being developed using viral vectors, such as chimpanzee 
adenovirus, Sendai virus, modified vaccinia Ankara, parainfluenza and influenza viruses, 
measles, rabies, vesicular stomatitis virus. These vaccines are developed by introducing the 
genetic sequence coding for the antigen from the pathogen into a viral vector that has been 
previously rendered non-virulent by genetic techniques. In the past, vesicular stomatitis 
virus (VSV) and adenovirus have been used as vector for Ebola vaccines8 and in clinical trials 
with vaccines for Middle East respiratory syndrome (MERS) coronavirus, showing that these 
vaccines are well tolerated.9 Some viral-vector-based vaccines can replicate in the host cell 
(replicating viral-vector vaccines), such as the recently approved Ebola vaccine,10 and some 
vectors do not replicate in the host cells (non-replicating viral vector vaccines), depending on 
the modifications introduced into the vector genome.


Understanding the potential risks related to such vaccines requires knowledge of their main 
components, the biology of the source virus, its wild-type behaviour and pathogenesis and the 
presence of pre-existing anti-vector immunity. Also, the behaviour of the genetically modified 
version (the vector) and the immunogenicity and pathogenesis of the specific vaccine should 
all be taken into consideration.11


A theoretical risk of mutagenesis due to DNA integration into the host genome exists,12 as 
well as a very low potential risk of the return of the vector’s original virulence. In addition, 
there is a risk of loss of the genetic material coding for the antigen during the manufacturing 
process which would result in vaccine failure.13


2.4 Protein-based vaccines
Viral antigenic proteins, produced using recombinant techniques, can be used to generate a 
response similar to that generated with the wild-type virus. These proteins may need to be 
combined with adjuvants to generate an acceptable immune response. The surface spike 
protein from the SARS-CoV-2 virus is the main target for this approach. Candidate vaccines 


8 Li JX, Hou LH, Meng FY, Wu SP, Hu YM, Liang Q, et al� Immunity duration of a recombinant adenovirus type-5 vector-based 
Ebola vaccine and a homologous prime-boost immunisation in healthy adults in China: final report of a randomised, 
double-blind, placebo-controlled, phase 1 trial� Lancet Glob Health� 2017 Mar;5(3):e324-e334� doi: 10�1016/S2214-
109X(16)30367-9�


9 Folegatti PM, Bittaye M, Flaxman A, Lopez FR, Bellamy D, Kupke A, et al� Safety and immunogenicity of a candidate 
Middle East respiratory syndrome coronavirus viral-vectored vaccine: a dose-escalation, open-label, non-randomised, 
uncontrolled, phase 1 trial� Lancet Infect Dis� 2020;20(7):816–26� doi: 10�1016/S1473-3099(20)30160-2�


10 First vaccine to protect against Ebola� 2019�� Available from: https://www.ema.europa.eu/en/news/first-vaccine-protect-
against-ebola� Accessed 17 November 2020�


11 Condit RC, Kim D, Robertson JS, Excler JL, Gurwith M, Monath TP, et al� The Brighton Collaboration standardized 
template for collection of key information for benefit-risk assessment of viral vector vaccines. Vaccine. 2020 Sep 
6;S0264-410X(20)31030-6� doi: 10�1016/j�vaccine�2020�08�009�


12 European Medicines Agency� Guideline on quality, non-clinical and clinical aspects of live recombinant viral vectored 
vaccines. London, UK: EMA; 2010. Available from: https://www.ema.europa.eu/en/documents/scientific-guideline/
guideline-quality-non-clinical-clinical-aspects-live-recombinant-viral-vectored-vaccines_en�pdf� Accessed 18 
October 2020�


13 Bull JJ, Nuismer SL, Antia R� Recombinant vector vaccine evolution� PLoS Comput Biol� 2019;15(7):e1006857� doi: 10�1371/
journal�pcbi�1006857�
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have different molecular structures for the antigenic protein, use different adjuvants and are 
produced using different processes to enhance their efficacy. Some of these proteins may be 
assembled into a virus-like particles (VLP), which are empty viral shells that mimic the wild 
virus structure but are not infectious as they contain no genetic material.11,14


The type of safety assessment for these protein-based vaccines depends on the type of protein 
used (e.g. Protein S, M or N, dimeric, monomeric), the type of immune response (e.g. Th1/2), 
the production system and also the final composition of the vaccine (i.e. adjuvants, stabilizers). 
The use of different components could explain differences in safety profiles for these vaccines.


2.5 Nucleic acid vaccines
Adverse events following immunization (AEFI) could be associated with the nucleotide 
sequence of the antigenic gene, the surrounding sequences or promoters, the source of the 
plasmid and the nature of the microorganism and its origin.15 The main theoretical risks are 
immune-mediated events, local and systemic reactions due to pro-inflammatory properties 
of the plasmids carrying the DNA sequence or the mRNA segment.16


2.5.1 mRNA vaccines


These vaccines are based on mRNA coding for an antigenic protein that is generated in vitro 
and encased with suitable material (e.g. lipid-based nanoparticle emulsion) that assures 
the delivery into the cell. The potential for integration into host cell DNA poses a theoretical 
risk; however, studies to date have shown that no retrovirus elements are available for their 
reverse transcription into DNA.17,18 mRNA has been shown to stimulate innate immunity, 
therefore immune-mediated adverse events are also possible with this type of vaccine. Residual 
molecules, originating from raw materials, could induce unexpected immune responses.18


2.5.2 DNA vaccines


The nucleic-acid segment is integrated into a bacterial plasmid carrier that contains the 
encoding segment for the antigen, plus a promoter and other residual segments from 
the virus or bacteria of origin. Although the integration of the DNA into the host cell DNA 


14 Syomin BV, Ilyin YV� Virus-like particles as an instrument of vaccine production� Mol Biol� 2019;53(3):323-334� 
doi: 10�1134/S0026893319030154�


15 Kim D, Robertson JS, Excler JL, Condit RC, Fast PE, Gurwith M, et al� The Brighton Collaboration standardized template 
for collection of key information for benefit-risk assessment of nucleic acid (RNA and DNA) vaccines. Vaccine. 2020 Jul 
22;38(34):5556-5561� doi: 10�1016/j�vaccine�2020�06�017�


16 Myhr AI� DNA vaccines: Regulatory considerations and safety aspects� Curr Issues Mol Biol� 2017;22:79-88� doi: 10�21775/
cimb�022�079�


17 Stenler S, Blomberg P, Smith CIE. Safety and efficacy of DNA vaccines: plasmids vs. minicircles. Hum Vaccin Immunother. 
2014;10(5):1306-8� doi: 10�4161/hv�28077�


18 Liu MA� A comparison of plasmid DNA and mRNA as vaccine technologies� Vaccines (Basel)� 2019;7(2):37� doi: 10�3390/
vaccines7020037�
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is a potential risk, none of the human or animal studies assessing these vaccines have 
reported integration.19,20


2.6 Characteristics and safety profile of 
COVID-19 vaccine candidates


The COVID-19 vaccine candidates are novel vaccines that have never been used in humans on a 
large scale. All currently available information has been provided by the vaccine manufacturers 
during clinical trials. Dossiers containing safety data that are submitted to national regulatory 
authorities should be carefully assessed before the vaccine is approved (authorized) for use in 
a country or region. The summary of product characteristics of vaccines authorized for use by 
the WHO prequalification process are accessible on the WHO platform for prequalified vaccines.


The number of individuals exposed to vaccines during clinical trials is limited and their profiles 
do not represent the broader spectrum of individuals who will be the actual vaccine recipients 
when the vaccine is commercialized. For example, safety information concerning vaccination 
and pregnancy is rarely available at the time of vaccine licensure. As with other newly licensed 
vaccines, it is unlikely that rare AEFIs, particularly those that are unique to specific populations, 
will be known when the COVID-19 vaccines are licensed. It is strongly recommended that high 
quality national or regional surveillance systems capable of identifying both known AEFIs 
seen in clinical trials and new adverse events, including potential rare adverse events are 
implemented to ensure that any safety issues are detected in a timely fashion.


Since 24 August 2020, the London School of Hygiene and Tropical Medicine has been 
maintaining a living review that summarises the available clinical trial data on different 
COVID-19 vaccine candidates. For this they perform a weekly search of medRxiv and PubMed 
to identify publications reporting outcome data from human clinical trials of COVID-19 vaccine 
candidates from which they extract immunogenicity and safety data. As of 4 December 2020, 
they have identified 116 clinical trials. Updated information can be consulted via the link above.


The Brighton Collaboration has developed Benefit-Risk Assessment of VAccines by TechnolOgy 
(BRAVATO) safety templates for each of the major COVID-19 vaccine platform technologies 
(nucleic acid, protein, viral vector, inactivated and live-attenuated viral vaccines). WHO’s Global 
Advisory Committee on Vaccine Safety (GACVS) recommends vaccine developers to use these 
safety templates, which provides a structured approach for evaluating safety, to facilitate 
scientific exchange among key stakeholders.21


19 Ledwith BJ, Manam S, Troilo PJ, Barnum AB, Pauley CJ, Griffiths TG, et al. Plasmid DNA vaccines: investigation of 
integration into host cellular DNA following intramuscular injection in mice� Intervirology� 2000;43(4–6):258–72�


20 Sheets RL, Stein J, Manetz TS, Duffy C, Nason M, Andrews C, et al. Biodistribution of DNA plasmid vaccines against 
HIV-1, Ebola, Severe Acute Respiratory Syndrome, or West Nile virus is similar, without integration, despite differing 
plasmid backbones or gene inserts� Toxicol Sci� 2006;91(2):610–9� doi: 10�1093/toxsci/kfj169�


21 Global Advisory Committee on Vaccine Safety (GACVS)� Pharmacovigilance preparedness for launch of a COVID-19 
vaccine� WER� 2020;95(28):330-33�
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Safety implications for implementing 
immunization programmes


Many manufacturers are racing to develop safe and effective COVID-19 vaccines, based on 
diverse platforms. When suitable safe and effective vaccines are identified the next enormous 
challenge will be the task of reaching and vaccinating the world’s 7.4 billon people. In addition to 
monitoring safety in those vaccinated, there are also significant safety considerations related to 
bulk production, licensing, shipping, cold chain capacity, distribution, storage, communication 
with stakeholders and vaccine administration in large heterogenous populations.


3.1 Prioritising populations for COVID-19 
vaccination


When the initial COVID-19 vaccination programmes are initiated there will be limited supplies 
of the COVID-19 vaccines. Hence, a strategy to prioritize the allocation of available COVID-19 
vaccines between countries and between populations will be needed. WHO’s Strategic Advisory 
Group of Experts (SAGE), has developed guidance for the allocation of COVID-19 vaccines 
between countries, and for the prioritization of groups to be vaccinated within countries, 
while supply is limited.22 In addition, a ‘roadmap’ that proposes public health strategies and 
target priority groups in different epidemiological settings and for different levels of vaccine 
availability has been developed by WHO’s SAGE to support countries in their planning for 
prioritizing use of COVID-19 vaccines.23


Fig 2 shows that the potential priority target groups include adults such as frontline workers 
in health care settings, other individuals who are likely to be exposed and spread virus, adults 
over 65 years old and adults under 65 years old who have underlying conditions that are 
at a higher risk of mortality. Pregnant women warrant specific consideration, as they were 
disadvantaged with respect to the development and deployment of vaccines in previous 
pandemics. Evidence is emerging that pregnant women are at elevated risk of serious COVID-19 
disease, which is further increased if they have pre-existing comorbidities. There may also be 
an elevated risk of adverse pregnancy and birth outcomes. Also several groups prioritized in 
the roadmap, including health care workers and teachers, are in age groups likely to include 
significant numbers of women who are pregnant, even if they are unaware of the pregnancy 
status when they are vaccinated.


22 WHO SAGE values framework for the allocation and prioritization of COVID-19 vaccination, 14 September 2020� 
Available from: https://apps�who�int/iris/bitstream/handle/10665/334299/WHO-2019-nCoV-SAGE_Framework-
Allocation_and_prioritization-2020�1-eng�pdf?ua=1&ua=1� Accessed 19 October 2020


23 Strategic Advisory Group of Experts on Immunization (SAGE)� COVID-19 materials� Available from: https://www�who�
int/immunization/sage/covid-19_documents/en/� Accessed 30 October 2020�
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Fig 2: Potential priority populations for COVID-19 vaccination
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e.g., those exposed to 
superspreader events


* Non-adult populations require further consideration


WHO
Target groups are who you would 
want to vaccinate and are defined 
by a common characteristic (e.g., 
age, health status, occupation) 
which allows you to identify them


Examples of potential target groups 
(ordering does not imply sequencing or 
prioritization)


Vaccines should also be prioritized / reserved for disease outbreaks


Elderly (>65 years)


Workers in health and 
social care settings


<65 with 
co-morbidities


Other essential 
workers


Adults in densely 
populated areas


Rest of adult 
population


Essential workers 
population


High transmission 
risk population


Higher mortality / 
morbidity risk 


population


3.2 Potential safety implications related to 
prioritization


3.2.1 Safety implications in priority target populations


Clinics or settings that care for adults may not be familiar with AEFI reporting processes as 
vaccines are more generally administered to children. Adults, especially the elderly, have more 
comorbid conditions than children and, therefore, a higher incidence of coincidental AEFIs 
should be anticipated. Therefore, AEFI surveillance systems should ensure that they can 
capture AEFIs in all age groups, particularly adults.


COVID-19 vaccine interactions with medications, other vaccines and other products used by 
potential vaccine recipients are currently unknown. This may be a concern, particularly for 
older individuals who often take medications for underlying conditions.


Health care workers (HCWs) will be among the priority target groups when vaccines become 
available and this population includes many women, some of whom will be in the reproductive 
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age group. These women may be unaware of their pregnancy status when they receive the 
vaccine. Surveillance systems will need to consider specific processes to monitor the safety 
of COVID-19 vaccines administered inadvertently or not to pregnant and lactating women.


3.2.2 Safety implications for immunization programmes


Immunization programmes must ensure training of HCWs to avoid immunization error-
related reactions and ensure administration of COVID-19 vaccines as recommended in the 
product information leaflet. Immunization strategies in urban and rural areas and in special 
populations will use different approaches, and therefore AEFI detection, investigation and 
response strategies should be adapted to take these differences into account.


Some vaccines schedules may require two or more doses per person at specified time intervals. 
As there is currently no information on the interchangeability of the vaccines, subsequent 
doses of the same vaccine should be delivered to the vaccine recipients at the correct interval. 
In addition, immunization programmes need to ensure accurate recording of the brand 
name and batch number of the COVID-19 vaccine given to each individual. This will require 
accurate tracking of which specific COVID-19 vaccine was received by each vaccinee. Ideally 
this be done via two-dimensional (2-D) barcodes. This means COVID-19 vaccines will need 
to be shipped with 2-D barcodes that can be scanned and linked digitally to immunization 
information systems (with paper backup for digital divided locations). Since few low- and 
middle-income country settings are currently doing this for routine vaccines, national regulatory 
agencies, vaccine manufacturers,24 and expanded programmes on immunization or national 
immunization programmes (EPIs/NIPs) will need to work together to pioneer these processes 
for COVID-19 vaccines.


3.2.3 Safety implication for vaccine pharmacovigilance


All COVID-19 vaccines used in countries should be authorized for use by the national regulatory 
authorities. Countries with inadequate regulatory capacity may use COVID-19 vaccines 
prequalified by WHO or on their emergency use listing.


National regulatory authorities should review the risk management plan (RMP) submitted 
by vaccine manufacturers at the time of licensure and country surveillance systems should 
be prepared for detecting AEFIs. Surveillance for the list of events selected by countries/
regions as adverse events of special interest (AESIs) should be conducted in accordance with 
standard guidelines.


National AEFI committees for AEFI review and causality assessment should be established or 
strengthened to ensure capacity to evaluate AEFIs in adults and individuals with underlying 
medical conditions.


Larger volumes of AEFI reports than usual should be anticipated, as vaccines will be given to a 
larger proportion of the population than those included in routine immunization programmes, 
many of whom may have one or more co-morbidities. Also, the level of awareness of the public 


24 For the purpose of this document, manufacturer also means marketing authorization holder
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and HCWs may be increased by the media attention and this could result in higher levels of 
reporting of adverse events, including many known and non-serious AEs.


Data collation on AEFIs and transmission to the WHO global pharmacovigilance database, 
VigiBase25, using standard procedures, should be done to ensure timely global signal detection. 


3.3 Immunization strategies during COVID-19 
vaccine introduction


During the global initial introduction of COVID-19 vaccines, various immunization strategies 
will be used for different target population groups in a wide range of settings. Some general 
considerations for the implementation of safe immunization strategies should be taken into 
account by national immunization programmes.


3.3.1 Safety considerations for COVID-19 vaccine 
administration in mass immunization campaigns


WHO has published guidance document for the assessment of vaccine safety in the setting of 
mass immunization campaigns26 and also a Guidance on Developing a National Deployment 
and Vaccination Planning for COVID-19 vaccines. When COVID-19 vaccines will be used, 
the following additional key safety aspects for mass vaccination immunization campaigns 
need to be considered:


• training for the use of the vaccines and infection prevention and control measures;


• personal protective equipment requirements for HCWs;


• size and characteristics of the target population;


• immunization goal for priority target population;


• period of time for deployment and vaccination;


• standard operating procedures (SOPs) and training for the management of possible AEFIs;


• SOP for safe waste disposal;27


• additional human and financial resources needed;


• joint health information system for reporting vaccination coverage and AEFI reporting; and


• rapid response teams for responding to safety concerns, conducting AEFI investigations 
and crisis management.


The common safety challenges during mass immunization campaigns and consequences 
if they are not addressed are summarized in Fig 3. To prevent immunization error-related 
reactions in mass immunization campaigns, specific training of HCWs is needed and processes 


25 VigiBase� https://www�who-umc�org/vigibase/vigibase/� Accessed 19 October 2020�
26 World Health Organization (2002)� Safety of mass immunization campaigns� World Health Organization� Available at: 


https://apps�who�int/iris/handle/10665/67726� Accessed 16 October 2020�
27 World Health Organization (2004)� Management of wastes from immunisation campaign activities, Practical guidelines 


for planners and managers� Available at: https://www�who�int/water_sanitation_health/publications/hcwm/en/� Accessed 
12 November 2020�
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https://www.who.int/publications/i/item/WHO-2019-nCoV-Vaccine_deployment-2020.1

https://www.who-umc.org/vigibase/vigibase/

https://apps.who.int/iris/handle/10665/67726

https://www.who.int/water_sanitation_health/publications/hcwm/en/





for safe vaccine administration and waste disposal should be implemented. Before vaccinating, 
HCWs should verify the product information on vaccine and diluent vial labels, check for vaccine 
contraindications, as indicated in the product information leaflet. A clear communications 
strategy prior to vaccine introduction is also critical to ensure the right safety messages are 
communicated prior to, during and after mass immunization campaigns in order to maintain 
public trust in the immunization programme if any serious AEFIs occur.


Fig 3: Common safety challenges in mass immunization campaigns


If vaccinated group has 
different age compared to 


routine immunizations, 
different adverse


events may occur.


Staff may have less 
experience with adverse 
events (e.g. fainting with 


older children).


Staff unfamiliar with the 
vaccine or under pressure 


to vaccinate too many 
persons too quickly.


Increase in immunization 
errors.


Interest groups may fuel 
concerns about AEFls.


Rumours jeopardize 
justification of campaign.


Rumours rapidly damage 
the campaign.


If not dealt with 
immediately,


rumours may not be 
countered sufficiently.


In addition, appropriate measures to prevent Immunization stress-related response (ISRR) 
during mass immunization programmes should be taken, e.g. separate areas for waiting, 
vaccination, and if necessary, for observation after vaccination.


3.3.2 Safety considerations for all immunization programmes


The global manual on surveillance of adverse events following immunization provides generic 
guidance for vaccine safety surveillance for countries, which can be adapted to the local context 
in Member States and WHO regions.28 Specific COVID-19 vaccine AEFI surveillance as outlined 
in this manual should be implemented where COVID-19 immunization programmes are set-up. 
They should also be implemented regardless of the specific immunization programmes and 
strategies used, which could include routine immunization strategies and practices, house 
to house programmes and outreach strategies for hard-to-reach areas, catch-up vaccination 
programmes, institution-based immunization (e.g., workplaces and care homes) and mobile 
strategies (e.g., in the event of humanitarian emergencies) in all settings, including the private 
sector. This will require preparedness and basic training of staff to strengthen the local 
capacity to follow national guidelines or protocols for AEFI surveillance (detection, reporting, 
investigation, causality assessment and coordinated response).


28 World Health Organization� (2014)� Global manual on surveillance of adverse events following immunization� Available 
from: https://www.who.int/vaccine_safety/publications/aefi_surveillance/en/� Accessed 19 October 2020
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Key points


• Vaccine safety monitoring requires broad and timely collaboration between 
national, regional and global stakeholders.


• International collaboration will be essential to verify the safety and effectiveness 
of the many COVID-19 vaccines that will be produced and used in many different 
countries and administered to large numbers of people in a short period of time.


• Mapping national, regional and global stakeholders and their responsibilities is 
key for ensuring appropriate vaccine safety monitoring of the COVID-19 vaccines 
when they are deployed.


• Stakeholders will continue their regular pharmacovigilance activities and many 
will have additional activities, particularly during COVID-19 vaccine introduction.


17StakeholderS in CoVid-19 VaCCine Safety SurVeillanCe


VACCINE DESCRIPTION
SKATEHOLDERS


ESTABLISHING 
SURVEILLANCE SYSTEMS


AEFI
AESI


DATA MANAGEMENT 
SYSTEMS


ENGAGING WITH 
PHARMACEUTICAL INDUSTRY


REGULATORY  
RELIANCE


COMMUNICATION
4C.3_Covid19_safety


SAGE March 2021 meeting







Introduction


Vaccine safety monitoring, including effective reporting of adverse events following immunization 
(AEFIs), investigation and assessment of reported cases and taking necessary actions, requires 
broad and timely collaboration between national, regional and global stakeholders. These 
stakeholders include:


• vaccine developers, and manufacturers;1


• regulatory authorities who initially approve vaccine clinical trial protocols, assess their results 
and, if shown to be safe and efficacious, grant marketing authorizations, and withdraw 
marketing authorization if the vaccine is found to be unsafe;


• policy makers who recommend the use of vaccines, and specify the relevant vaccine 
target groups;


• vaccine providers who deliver vaccines and report possible AEFIs;


• the public health institutes that investigate and assess adverse events; and


• beneficiaries.


International collaboration will be essential to verify the safety and effectiveness of the many 
COVID-19 vaccines that will be produced and used in many different countries and administered 
to large numbers of people in a short period of time. Therefore, mapping national, regional 
and global stakeholders and their responsibilities is key for ensuring appropriate vaccine 
safety monitoring of these newly developed vaccines.


1 For the purpose of this document, manufacturer also means marketing authorization holder�


01 Identification of stakeholders and their 
roles


At the core of this collaboration are the immunization service providers who can be public or 
private, or both, depending on the organization of the country’s health care system. It is possible 
that the role of country’s immunization service providers will be extended to offer COVID-19 
vaccines to selected target population groups during COVID-19 vaccination campaigns.


Here we list the main national, regional and global stakeholders and describe their routine 
roles in vaccination and their roles in safety monitoring and assessment for COVID-19 vaccines. 
The list of stakeholders is not exhaustive; there are many other stakeholders who provide 
regional or country-specific pharmacovigilance.


In addition to the stakeholders listed here, if pregnant or lactating women are included as a 
target group for COVID-19 vaccination, collaboration with the relevant maternal and neonatal-
child health programmes should be considered.


02
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National stakeholders


In some countries, these stakeholders are present in autonomous regions.


3.1 Ministries of Health
The routine roles of Ministries of Health (MoHs) are to:


• increase support for national immunization programmes and ensure financial sustainability;


• develop and introduce laws, regulations, and policies that support immunization programmes;


• ensure a secure high-quality supply base of vaccines;


• develop region- and country-specific plans, in collaboration with other regional and national 
stakeholders, when necessary;


• prioritize and assume full ownership of national immunization programmes; and


• create equity-driven programmes that reach all members of the community.


In the context of COVID-19 vaccine safety monitoring, MoHs are expected to:


• ensure availability of funding for national stakeholders to conduct key activities to strengthen 
safety monitoring for COVID-19 vaccines;


• establish a national coordination task force or working group consisting of multi-disciplinary 
and multi-agency representatives to ensure inter-stakeholder coordination and cooperation;


• generate vaccine demand and ensure acceptability;


• establish efficient communication mechanisms about COVID-19 vaccines between regulatory 
authorities, immunization programmes, Ministry of Education and other authorities, so that 
the population is informed about vaccine safety issues and can report any concerns; and


• be prepared to respond to rumours and media and community concerns.


3.2 National regulatory authorities
The national regulatory authorities (NRA) are responsible for ensuring that any pharmaceutical 
product, including vaccines, used within the country is (i) of good quality, (ii) effective, and (iii) 
safe for the purpose or purposes for which it is proposed.


The core functions of the NRA are:


• marketing authorization activities;


• pharmacovigilance, including surveillance of AEFIs;


• NRA batch release, with a system for batch release of vaccines;


03
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• laboratory access, with use of laboratories when needed;


• market surveillance and control;


• regulatory inspection, with regular inspection of vaccine manufacturers for good 
manufacturing practices (GMP) compliance; and


• regulatory oversight of clinical trials, with evaluation of clinical performance through 
authorized clinical trials.


It should be noted that not all NRAs engage in all the listed activities and, instead, may adopt 
the principles of regulatory reliance and work sharing.


In the context of COVID-19 vaccine safety monitoring, NRAs are expected to:


• oversee preparations for emergency use listing (EUL);


• verify submission and review of risk management plans prior to marketing authorization 
and making risk-based recommendations for post- authorization safety surveillance;


• oversee communication and information sharing with immunization programmes, 
pharmacovigilance centres and other key institutions on COVID-19 vaccines safety updates 
to enhance the NRA’s ability to make evidence-based decisions to protect public health;


• have authority to mandate COVID-19 vaccine safety studies by the vaccine manufacturers 
and importers of vaccines, as required;


• have the independent authority to investigate potential safety signals and assure the 
continued post-authorization safety of COVID-19 vaccines;


• oversee the monitoring of COVID-19 vaccine safety by reviewing the periodic safety update 
reports (PSURs) / periodic benefit-risk evaluation reports (PBRERs);


• share safety information generated with national, regional, international decision-makers 
and vaccine manufacturers.


3.3 Expanded programmes on immunization 
and national immunization programmes


Their routine roles of expanded programmes on immunization (EPIs) and national immunization 
programmes (NIPs) are to:


• protect the population against vaccine-preventable diseases (principal role);


• respond with timely information, when public concerns about safety and efficacy of vaccines 
are raised to sustain public trust in vaccines and vaccination;


• be responsible for safe storage, handling, including maintenance of the cold chain i.e., 
(continuous refrigeration), delivery and administration of vaccines released by the NRA;


• ensure that health care workers respond to adverse events and report them;


• ensure that sufficient training and capacity is provided so that AEFIs are minimized;


• provide feedback to all levels on the findings of the AEFI investigations and 
causality assessments;


• provide guidance on monitoring, supervision and training to all stakeholders;
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• if there are no pharmacovigilance centres in the country:


 – oversee monitoring, information collection, assessment of serious AEFIs;


 – ensure that causality assessments for AEFIs are conducted as per guidelines; and


 – search for and analyse safety signals.


• provide expert support for field investigations; and


• recommend decisions for vaccination policies.


The roles of the EPIs and NIPs for COVID-19 vaccine safety monitoring, in collaboration with 
NRAs, are expected to include:


• when recommended, conducting specific active surveillance studies for COVID-19 
vaccines, similar to those for other new vaccines i.e., typhoid conjugate, malaria, Ebola, 
and dengue vaccines, with active surveillance and sentinel sites to identifying signals and 
establish causality;


• regularly reviewing reports submitted to passive safety surveillance systems to identify 
rates and unexpected patterns, with special attention to serious outcomes, such as death, 
disabilities, life-threatening events, and programmatic errors;


• identifying and quantifying public concerns surrounding vaccines through cross-sectional 
surveys and monitoring of social media;


• developing a national framework to process vaccine safety signals and determine which 
should be prioritized for more rigorous evaluation and risk assessment;


• measuring and characterizing background rates of medical outcomes that may be temporally 
associated with COVID-19 vaccines;


• measuring and characterizing other AEFIs identified in active surveillance and sentinel 
systems; and


• coordinating existing active and sentinel surveillance nationally, regionally and globally to 
ensure harmonization, avoid duplication, increase power to detect rare events and take 
advantage of variability in vaccination practices and target population.


3.4 National pharmacovigilance centres
The routine roles for national pharmacovigilance centres, when they exist, include:


• collecting and analysing case reports for AEFIs;


• supporting AEFI committees in performing causality assessment for AEFIs;


• detecting and analysing vaccine safety signals;


• alerting prescribers, vaccine manufacturers and the public if new risks for adverse reactions 
are observed;


• review risk management plans and oversee implementation for pharmacovigilance centres 
that are within regulatory agencies; and


• overseeing vaccine safety and risk communication.
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The roles of the national pharmacovigilance centres for COVID-19 vaccine safety monitoring 
are expected to include:


• ensuring timely submission of COVID-19 AEFIs and adverse events of special interest (AESIs) 
data from EPIs, NIPs and pharmacovigilance centres across the country for data compilation, 
analysis and signal detection; and


• sharing information with key national stakeholders on COVID-19 vaccine safety and with 
the global community by uploading the information on the WHO global pharmacovigilance 
database, Vigibase, maintained at Uppsala Monitoring Centre (UMC) in Sweden under the 
WHO International Drug Monitoring Programme.


3.5 AEFI review committees
The main routine responsibilities of AEFI review committees are to:


• provide guidance for AEFI investigations so that the cause can be determined correctly;


• assess potential causal links between AEFIs and vaccines, using standard procedures;2


• monitor reported AEFI data for potential signals of previously unrecognized vaccine-related 
adverse events and support further investigations to establish if causality exists;


• make the necessary recommendations to rectify problems, communicate with national 
stakeholders and other national and international experts, when required.


The terms of reference for the AEFI review committees for COVID-19 vaccine safety monitoring 
are expected to include:


• assessing potential causal links between AEFIs and AESIs and COVID-19 vaccines;


• monitoring AEFI data for identification of potential signals of previously unidentified 
COVID-19 vaccine related adverse events;


• reviewing all serious AEFIs presented for expert opinion and arranging further investigation 
to establish causality, if required;


• communicating with other national and international experts, when required, to establish 
causality and resolve vaccine quality issues;


• advising NRAs, EPIs and NIPs on COVID-19 vaccines AEFI- and AESI-related issues when 
requested; and


• advising the Ministry of Health (MoH) on COVID-19 vaccines and Immunization safety-related 
matters when requested.


The committee should be independent of the NRAs, NIPs/EPIs, MoHs and vaccine manufacturers, 
and the members should have no conflicts of interest.


2 World Health Organization� Causality assessment of an adverse event following immunization (AEFI) User manual 
for the revised WHO AEFI causality assessment classification (Second edition). Available from: https://www.who.int/
vaccine_safety/publications/gvs_aefi/en/. Accessed 30 October 2020.
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3.6 National immunization technical advisory 
groups


The main routine roles of national immunization technical advisory groups (NITAGs) are to:


• guide national governments and policymakers for the development and implementation 
of evidence-based, locally-relevant immunization policies and strategies that reflect 
national priorities;


• support NIPs, EPIs and NRAs and empower them to address issues associated with vaccine 
quality and safety and the introduction of new vaccines and immunization technologies; and


• help governments, NIPs and EPIs to address public concerns.


The roles of NITAGs (or of a COVID-19 working group within the NITAG) for COVID-19 vaccine 
safety monitoring are expected to include:


• providing the latest information on different COVID-19 vaccine platforms, risk/benefit 
analyses, COVID-19 vaccine EUL status, etc.; and


• reviewing the available evidence to be considered for recommendations for COVID-19 vaccine 
introduction, including the identification of priority target groups for COVID-19 introduction.


3.7 Vaccine manufacturers
The routine roles of the vaccine manufacturers are to:


• continue to develop, produce and supply innovative and high-quality vaccines that meet 
countries’ needs in compliance with international GMP standards;


• support research and vaccine specific training needs for immunization;


• establish risk minimization plans for new vaccines;


• participate in open dialogue with countries and the public sector to ensure sustainable 
access to current and new vaccines; and


• to continue to innovate manufacturing processes and pricing structures.


The roles of vaccine manufacturers for COVID-19 vaccine safety monitoring are expected 
to include:


• sharing risk management plans and information on detected signals for COVID-19 vaccines 
with NRAs;


• conducting phase IV studies on COVID-19 vaccines and submitting periodic safety update 
reports (PSURs) on a regular basis to help policy decisions; the frequency of PSUR submissions 
may be increased to bi-monthly/monthly to guide quick corrective actions and decisions;


• responding to national requests to share additional and updated product information and 
clinical trial data;


• responding to national requests to implement innovative risk minimization measures, 
for example, peel-off labels on vaccine vials; and
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• keeping countries updated on all safety and efficacy findings in other countries, particularly 
from phase IV studies.


3.8 Academia
The main routine roles of academia are to:


• promote innovation to accelerate the development of new and improved vaccines;


• pursue a multidisciplinary research agenda that focuses on transformational impact and 
is based on the needs of end users;


• provide pharmacovigilance training through its curriculum;


• embrace new ways of working that speed up and improve dialogue with other researchers, 
regulators and manufacturers; and


• align actions and increase effectiveness in responding to local and global 
immunization challenges.


The roles of academia for COVID-19 vaccine safety monitoring are expected to include advising 
and facilitating research activities concerning COVID-19 vaccines, including sentinel-site based 
and specific studies related to AESIs.


3.9 Health care workers
The routine roles of health care workers are to:


• provide vaccine and vaccination information and then providing high-quality 
immunization services;


• identify areas where immunization services could be improved and innovations implemented;


• serve as proactive, credible advocates to promote the value of vaccines and vaccination 
and recruit other advocates;


• use existing and emerging technologies to improve information delivery and capture, using 
beneficiaries3, if possible;


• dialogue with communities and the media and use effective communications techniques 
to convey messages about vaccines; and


• address clinical case management for adverse events.


The roles for health care workers for COVID-19 vaccine safety monitoring are expected 
to include:


• ensuring staff training on detection, management and reporting of COVID-19 vaccine AEFIs 
identified through active and passive surveillance;


3 Beneficiaries could be encouraged to report potential adverse events using mobile apps and other software, although 
this could raise problems of confidentiality of information; during the preparedness stage, this issue should be analysed.
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• providing supervision to ensure both serious and non-serious AEFIs are captured and that 
serious AEFIs are adequately investigated; and


• developing a communication protocol, including the use of a trusted spokesperson, 
to promptly inform the public about any investigation or rumours.


3.10 Beneficiaries
The roles of beneficiaries are the same in the context of COVID-19 vaccine safety monitoring 
as for routine vaccine safety monitoring, and include to:


• understand the risk and benefits of vaccines and immunization, viewing this as part of 
being a responsible citizen;


• play an active role in identifying what they feel is important to help define certain adverse 
effects, if possible;


• differentiate between genuine and false information and ensure that correct information 
is communicated, and prevent the circulation of false information;


• demand the right to safe and effective immunization programmes from their leaders and 
government and hold leaders and government accountable for providing them;


• participate in public-health discussions;


• be involved in key decisions about immunization processes;


• participate and contribute to the immunization delivery process; and


• convey the needs and perspectives of their communities to policymakers.


3.11 Media
The routine roles of the media are to:


• understand the benefits of, and concerns about, immunization in order to accurately report 
on and effectively promote immunization programmes;


• engage in country, regional and global advocacy beyond the immunization community to 
ensure vaccines and immunization are understood to be a right for all; and


• use effective communications techniques to convey messages about vaccines and to 
address safety concerns.


The roles for media for COVID-19 vaccine safety monitoring are expected to include:


• keeping up to date with media releases, press information packages, briefing papers, 
web materials, talking points disseminated by MoHs on COVID-19 vaccines and vaccination;


• proactively identifying, filtering out and preventing the spread of misinformation;


• participating in media workshops and training sessions to learn about the rationale for 
COVID-19 vaccine introduction and understand the key messages; and


• ensuring the dissemination of clear, factual messages that have been confirmed by the 
relevant authorities to the public.


3.12 Non-governmental organizations and 
professional societies


Non-governmental organizations and professional societies do get involved in the promotion 
and implementation of routine immunization programmes at both the country and global 
levels, follow national guidelines and regulations for the design and delivery of immunization 
programmes that fulfil the duty of accountability to national authorities, contribute to improved 
evaluation and monitoring systems within countries.


Non-governmental organizations and professional societies should participate in the 
development and testing of innovative approaches for the delivery of COVID-19 immunization 
services that reach the most vulnerable people.


Regional stakeholders


4.1 Regional regulatory networks
Regional regulatory networks such as the African Vaccine Regulatory Forum (AVAREF), 
the South-East Asia Regulatory Network (SEARN), the European Medicines Agency (EMA) 
play an essential role in routine pharmacovigilance. For example, EMA’s large Eudravigilance 
database is a system for managing and analyzing information on suspected adverse reactions 
to medicines, including vaccines, that have been authorized or are being studied in clinical 
trials in the European Economic Area and also those authorized for use outside the European 
Union, the Article 58 authorized vaccines. These latter include vaccines for protection against 
a WHO public health priority disease, such as COVID-19. These networks play a key role in 
implementing regulatory reliance for pharmacovigilance of COVID-19 vaccines as described 
in the module on regulatory reliance.


4.2 Regional technical advisory committees on 
vaccine safety


The roles of regional advisory committees on vaccine safety vary between regions. All WHO 
regions have established Regional Immunization Technical Advisory Groups (RITAGs) that play 
different roles to those played by the NITAGs as they provide recommendations on regional 
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immunization priorities and strategies in the light of regional epidemiological and social issues 
to the WHO regional directors as well as the countries in their respective regions.


The roles for RITAGS for COVID-19 vaccine safety monitoring are expected to include rapid, 
real-time exchange of information and joint assessment of routine safety data, should there 
be a safety signal.


Global stakeholders


5.1 International Coalition of Medicines 
Regulatory Authorities


The International Coalition of Medicines Regulatory Authorities (ICMRA) is a voluntary, 
executive-level entity of worldwide medicines regulatory authorities set up to provide strategic 
coordination, advocacy and leadership. ICMRA acts as a forum to support international 
cooperation among medicines regulatory authorities. The coalition aims to identify ways 
to better use existing initiatives and resources, develop strategies to address current and 
emerging challenges in global human medicine regulation, such as the growing complexity 
of globalized supply chains and provide direction for common activities and areas of work.


ICMRA aims to expedite and streamline the development of COVID-19 vaccines and treatments. 
In April 2020, ICMRA members pledged to strengthen global collaborative efforts to align 
the facilitation of rapid development, approval and global roll-out of safe and effective 
medicines and vaccines to prevent and treat COVID-19. Collective statements and efforts 
including describing the key characteristics of clinical trials that are most likely to generate 
the conclusive evidence needed to enable the accelerated approval of potential treatments 
and vaccines against COVID-19.


5.2 The Council for International Organizations 
of Medical Sciences


The Council for International Organizations of Medical Sciences (CIOMS) is an international, 
non-governmental, non-profit organization established jointly by WHO and UNESCO in 1949. 
Its mission is to advance public health through guidance on health research and policy including 
ethics, medical product development and safety. CIOMS has an official relationship with WHO 
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and is an associate partner of UNESCO. The CIOMS pharmacovigilance guidelines have been 
used as the basis for International Council on Harmonisation of Technical Requirements for 
Registration of Pharmaceuticals for Human Use (ICH) Guidelines (see Section 5.3). The longest 
running of the CIOMS Working Groups, since 2002, is dedicated to standardized MedDRA 
queries (SMQs). This implementation working group has produced the ‘Red Books’ on the 
Development and Rational Use of Standardised MedDRA Queries (SMQs), updated in 2016. 
The CIOMS Guide to Active Vaccine Safety Surveillance, published in 2017 will be used for 
guidance for COVID-19 vaccine safety monitoring. The 2012 report of the CIOMS WHO working 
group on the Definitions and Applications of Terms for Vaccine Pharmacovigilance is used as 
the reference document for AEFI surveillance and causality assessment.


5.3 International Council on Harmonisation of 
Technical Requirements for Registration of 
Pharmaceuticals for Human Use


The International Council for Harmonisation of Technical Requirements for Pharmaceuticals 
for Human Use (ICH) brings together regulatory authorities and pharmaceutical industries 
to discuss scientific and technical aspects of pharmaceuticals and to develop ICH guidelines. 
Since its inception in 1990, ICH has gradually evolved, to respond to increasingly global 
developments in the pharmaceutical sector and the ICH guidelines are used by a growing 
number of regulatory authorities. ICH’s mission is to achieve greater harmonization worldwide 
to ensure that safe, effective and high-quality medicines are developed, registered and 
maintained in the most resource efficient manner whilst meeting high standards. Since its 
announcement of organizational changes in October 2015, ICH has grown as an organization 
and now includes 17 Members and 32 Observers.


The COVID-19 pandemic has prompted an urgent need for a harmonized, standardized 
approach for coding and reporting COVID-19 infections as a global health issue. ICH has 
defined E2B4 as the international standard for transmitting adverse event reports that 
includes message standards required for effective transmission of individual case safety 
reports (ICSR). The ICH M1 Points to Consider Working Group and the medical dictionary for 
regulatory activities (MedDRA) maintenance and support services organization (MSSO), with the 
approval of the MedDRA Management Committee, are issuing notifications for MedDRA users 
regarding existing and new terms for COVID-19 concepts. These notifications are available on 
the MedDRA website. The latest version 23.1 notifies the addition of new terms to MedDRA.


5.4 WHO prequalification
The WHO prequalification (PQ) team has a major role in assuring the quality of all vaccines 
that could be purchased by UN agencies. It provides Member States and procurement 
agencies, such as Gavi, the Vaccine Alliance, the Global Fund and UN organizations like UNICEF, 


4 E2B(R3) individual case safety report (ICSR) specification and related files. Available from: https://ich.org/page/e2br3-
individual-case-safety-report-icsr-specification-and-related-files. Accessed 23 November 2020.
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with the information required to purchase vaccines matching the specific needs of their 
programme. The WHO prequalification process for vaccines is a comprehensive assessment 
that takes place through a standardized procedure aimed at determining whether the product 
meets requirements for quality, safety and efficacy in immunization programmes. The full 
prequalification assessment process includes the following components:


• review of the quality, safety and efficacy data,


• review of production process and quality control procedures,


• laboratory testing,5 and


• WHO site audit of the manufacturing facilities with the responsible NRA.


Once a vaccine is prequalified and introduced to the market, the WHO PQ team ensures it 
continues to meet standards by, for example, investigating complaints from the field and 
reports of AEFIs.


The WHO PQ team is playing this major role for the prequalification of new COVID-19 vaccines 
and for possible EUL of COVID-19 vaccines.


5.5 WHO Global Advisory Committee on 
Vaccine Safety


The Global Advisory Committee on Vaccine Safety (GACVS) provides independent, authoritative, 
scientific advice to WHO on vaccine safety issues of global or regional concern with the potential 
to affect in the short- or long-term national immunization programmes. This includes providing 
advice on urgent matters, such as COVID-19 vaccine safety monitoring, as needed.


Issues to be considered by the Committee are jointly decided by the WHO Secretariat and the 
Committee. More specifically, the role of the GACVS is expected to include:


• rigorous review of the latest knowledge, in all fields ranging from basic sciences to 
epidemiology, concerning all aspects of vaccine safety of global or regional interest, in close 
collaboration with all parties involved, including experts from national governments, 
academia, and industry;


• assessment of causality between COVID-19 vaccines and/or their components and adverse 
events attributed to them;


• creation of ad hoc task forces, when necessary, with a mandate to commission, monitor and 
evaluate appropriate methodological and empirical research on any suspected association 
between specific vaccines/vaccine components and adverse event(s); and


• providing scientific recommendations that are intended to assist WHO, the WHO’s Strategic 
Advisory Group of Experts (SAGE) for vaccines and immunization, national governments 


5 Quality testing of vaccines is organized by the Laboratory Networks & Services (LNS) team. The WHO LNS team leads the 
WHO National Control Network for Biologicals who bring together national control laboratories and NRAs of vaccine-
producing and vaccine-recipient countries, manufacturer’s associations as well as other stakeholders. The Network 
facilitates access to and availability of prequalified vaccines through reliance on batch release of respective network 
recipient countries�
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and international organizations in formulating policies regarding vaccine safety issues, 
with particular attention to those problems that affect developing countries.


5.6 WHO Strategic Advisory Group of Experts
SAGE serves as the principal advisory group to WHO for the development of policy related 
to vaccines and immunization. SAGE is charged with advising WHO on overall global policies 
and strategies, ranging from vaccine and technology research and development, to delivery of 
immunization and linkages between immunization and other health interventions. The mandate 
of SAGE is to provide strategic advice rather than technical input, and it is not restricted to 
childhood vaccines and immunization but extends to the control of all vaccine-preventable 
diseases. SAGE advises the WHO Director-General specifically on:


• adequacy of progress towards the achievement of the goals of the Global Immunization 
Vision and Strategy (GIVS)6;


• major issues and challenges to be addressed with respect to achieving the goals of GIVS;


• immunization programme response to current public health priorities;


• major general policies, goals and targets, including those related to vaccine research 
and development;


• adequacy of WHO’s strategic plan and priority activities to achieve the GIVS goals consistent 
with its mandate and considering the comparative advantages and the respective roles of 
partner organizations;


• cross-departmental activities and initiatives related to vaccine and immunization technologies 
and strategies and linkages with other health interventions; and


• engagement of WHO in partnerships that will enhance achievement of global 
immunization goals.


In the context of COVID-19 vaccine safety monitoring, a WHO SAGE working group has been 
formed to:


• provide continuous review of the available evidence on the progress of candidate vaccines 
against COVID-19, and provide regular updates to SAGE;


• provide guidance for the development of prediction models to determine the optimal age 
groups and target populations for vaccine introduction and guide vaccine introduction 
for optimal impact, and contribute to updates of target population profiles of COVID-19 
vaccines for outbreak and endemic use;


• provide policy advice to SAGE on the accelerated use of COVID-19 vaccines (pre-licensure 
and post-licensure) to mitigate the public health impact of COVID-19, to possibly curtail 
the ongoing pandemic, as well as to prevent or reduce the risk of spread of disease in the 
future; this will include recommendations for early allocation of vaccines when vaccine 
supplies are still limited; and


6 World Health Organization. Global Immunization Vision and Strategy. Available from: https://www.who.int/immunization/
givs/en/. Accessed 8 December 2020.
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• provide guidance to ensure equitable access to vaccination, and guidance on the safety 
of vaccines when safety data from wider population use become available, in close 
collaboration with GACVS.


The following COVID-19 documents have been endorsed by WHO SAGE:


• WHO SAGE Values framework for the allocation and prioritization of COVID-19 vaccination; and


• Roadmap for prioritizing population groups for vaccines against COVID-19.


5.7 WHO Immunization, Vaccines and 
Biologicals Department


The Immunization, Vaccines and Biologicals (IVB) Department is responsible for targeting 
vaccine-preventable diseases, vaccines, immunization policy and research. IVB is involved in 
addressing immunization challenges in the context of accelerating urbanization, migration 
and displacement, conflict and political instability, unaffordability of newer vaccines in 
middle-income countries, unexpected vaccine supply shortages both locally and globally, 
and rising vaccine hesitancy. Strategies for the continued vaccine preventable infectious 
disease outbreaks, and disease elimination goals that have not yet been achieved are being 
developed and pursued.


In the context of COVID-19 vaccine safety monitoring, guidance on national deployment 
and vaccination plans for COVID-19 vaccines and checklists for immunization programmes 
preparing for COVID-19 vaccination programmes are being prepared but are not yet available.


5.8 UNICEF
UNICEF and its partners support immunization programmes in over 100 countries. Their 
activities include logistics, monitoring and advocacy for immunization and acting on infodemics, 
and documenting vaccine coverage through the WHO/UNICEF Joint Reporting Form.


In the context of COVID-19 vaccine safety monitoring, UNICEF will provide support to 
the immunization programmes in countries for vaccination activities and distribution of 
COVID-19 vaccines.


5.9 Uppsala Monitoring Centre
The Uppsala Monitoring Centre (UMC) is a WHO Collaborating Centre, located in Uppsala, 
Sweden that provides training, guidance and support to countries in the WHO Programme 
for International Drug Monitoring. They manage VigiBase, WHO’s database of individual case 
safety reports (ICSRs) and the world’s largest repository of adverse effects from medicines, 
including vaccines. Member countries submit reports of suspected adverse drug reactions to 
the database VigiBase. In 2019 VigiBase contained more than 20 million reports. It is used to 
analyse global patterns of suspected harm caused by medicines and vaccines and can also be 


32 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting



https://apps.who.int/iris/handle/10665/334299

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiluIjXz9XsAhXFyYUKHR_tDMMQFjAAegQIARAC&url=https%3A%2F%2Fwww.who.int%2Fimmunization%2Fsage%2Fmeetings%2F2020%2Foctober%2FSession03_Roadmap_Prioritization_Covid-19_vaccine.pdf%3Fua%3D1&usg=AOvVaw31IbOtESrInUYyfeqYVmmL

https://www.unicef.org/

https://www.who.int/immunization/monitoring_surveillance/routine/reporting/reporting/en/

https://www.who-umc.org/

https://www.who-umc.org/vigibase/vigibase/

https://www.who-umc.org/research-scientific-development/signal-detection/





used to analyse data at national and regional levels. They have also developed and maintain 
VigiFlow, a web-based ICSR management system for medicines and vaccines, that is E2B 
compatible. VigiFlow is available to member countries of WHO Programme for International 
Drug Monitoring (PIDM) and is currently used by more than 90 countries. UMC also provides 
VigiBase aggregated safety data for the public via VigiAccess™. In the context of COVID-19 
vaccine safety monitoring, UMC will be involved in safety signal detection.


5.10 Brighton Collaboration
The Brighton Collaboration develops case definitions for adverse events and guidelines 
for investigations and assessment of adverse events in formal pharmacoepidemiological 
studies. In the context of COVID-19 vaccine safety monitoring, a list of possible AESIs have 
been developed under contract with CEPI (See Section 5.13). Case definitions to be used 
for investigating possible AESIs including background rates are under development. Study 
protocols are being developed for background incidence studies and association studies 
initiated for confirmatory studies should a safety signal arise.


Additionally, The Brighton Collaboration Benefit-Risk Assessment of Vaccines by Technology 
(BRAVATO) template has been developed. This was originally a standardized template to 
describe the key considerations for the benefit-risk assessment of viral vector vaccines, which 
has now been broadened to include templates for each of the other major COVID-19 vaccine 
platform technologies.


5.11 COVID-19 Vaccines Global Access Facility
GAVI co-leading the COVID-19 Vaccines Global Access (COVAX) facility the vaccines pillar of the 
Access to COVID-19 Tools (ACT) Accelerator. Gavi’s impact draws on the strengths of its core 
partners, the World Health Organization, UNICEF, the World Bank and the Bill & Melinda Gates 
Foundation. This is a global risk-sharing mechanism for pooled procurement and equitable 
access to COVID-19 vaccines when they become available. COVAX aims to end the acute phase 
of the pandemic by the end of 2021.


5.12 Vaccine Safety Net
The Vaccine Safety Net (VSN)7 established by WHO, is a network of a diverse digital information 
resources (websites), VSN members, located in countries around the world and providing 
scientifically based information on vaccine safety in various languages. The mission of the 
VSN is to help internet users find reliable vaccine safety information tailored to their needs. 
A key player in the project is the GACVS (see Section 5.5), who developed three categories of 
criteria for good information practices - regarding credibility, content and accessibility/design 
to which sites providing information on vaccine safety should comply. VSN evaluates websites 


7 World Health Organization. Vaccine Safety Net. Available from: https://www.vaccinesafetynet.org/� Accessed 
8 December 2020.
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for their adherence to these criteria. This will be an invaluable resource for information on 
COVID-19 vaccines and vaccination for all stakeholders.


5.13 The Coalition for Epidemic Preparedness 
Innovations


The Coalition for Epidemic Preparedness Innovations (CEPI) is a global partnership launched 
in 2017 to develop new vaccines for emerging infectious diseases and bring them through to 
phase I and II vaccine trials. In the context of COVID-19 vaccine safety monitoring, CEPI has 
signed contracts with 10 vaccine developers and have established partnerships with 5 clinical 
sample testing laboratories to create a centralised global network for reliable assessment 
and comparison of the immune responses generated by COVID-19 vaccine candidates. 
This approach will ensure uniformity in assessment and informed identification of the most 
promising vaccine candidates. Through this specific network, up to the limit of programme 
funding, eligible COVID-19 vaccine developers (both CEPI-funded and non-CEPI funded 
developers) can use the laboratories, without per-sample charges, to analyse the immune 
response elicited by their COVID-19 vaccine candidates in preclinical, phase I and phase 
IIa vaccine trials. CEPI has partnered with the Brighton Collaboration in funding the Safety 
Platform for Emergency vACcines (SPEAC) project in 2019 through the Task Force for Global 
Health. SPEAC aims to create capacity and solutions for harmonized safety assessment of 
CEPI vaccines.


5.14 International Federation of Pharmaceutical 
Manufacturers and Associations


The International Federation of Pharmaceutical Manufacturers and Associations (IFPMA) 
represents the research-based pharmaceutical companies and associations across the globe. 
In the context of COVID-19 vaccine safety monitoring, IFPMA members, which include the 
leading innovative biopharmaceutical companies in the vaccine field, are aiming to develop 
safe and effective COVID-19 vaccines.


5.15 Developing Countries Vaccine 
Manufactures Network


The members of the Developing Countries Vaccine Manufactures Network (DCVMN) are vaccine 
manufacturers from developing countries that aim to provide a consistent and sustainable 
supply of quality vaccines at an affordable price that are accessible to developing countries. 
In 2020, DCVMN was an alliance between 41 public and private vaccine manufacturing 
companies from 14 countries and territories engaged in the supply of vaccines for local and 
international use.
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To provide DCVMN members and the Executive Committee with all the information required 
to make high-level policy decisions, they have set up a COVID-19 committee whose objective 
is to assess the evolving situation of the pandemic and to:


• evaluate prime COVID-19 vaccine candidates;


• evaluate technical information (research roadmaps, animal models, clinical trial protocols, 
formulation (e.g. adjuvant effects) etc.);


• evaluate solutions provided by organizations such as, but not limited to, WHO, CEPI, Gavi, 
PAHO, UNICEF (e.g., COVID-19 AMC, ACT-accelerator, COVAX Facility);


• develop and support solid bases for statements to support DCVMN dialogue with global 
stakeholders and in public meetings; and


• assess and share technologies important for COVID-19 vaccine development, through 
surveys and reports.
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Key points


• The role of vaccine safety surveillance during COVID-19 vaccine introduction is to 
facilitate the early detection, investigation and analysis of adverse events following 
immunization (AEFIs) and adverse events of special interest (AESIs) to ensure an 
appropriate and rapid response


• The type and scope of vaccine safety monitoring activities that countries can 
undertake will depend on the resources available and the maturity of their 
pharmacovigilance surveillance systems but they should aim to strengthen their 
activities before and during COVID-19 vaccine introduction


• Countries will need to adapt their established AEFI surveillance systems to address 
the specific challenges associated with COVID-19 pandemic


• Following up of specific vaccinated cohorts for at least one year will enable potential 
vaccine-type specific AESIs to be detected, including potential vaccine-associated 
enhanced disease (VAED) in vaccinated individuals who develop COVID-19 disease


• Surveillance systems will need to accommodate large numbers of AEFI/AESI reports 
expected because of the numbers of people who will be vaccinated


• Coordination between all stakeholders handling deaths should be established for 
reporting deaths in persons with a history of COVID-19 vaccination and specific 
protocols for investigating these deaths should be defined


• Communication about any adverse events and response to public concerns should 
be rapid in order to maintain public confidence, in the setting of high media and 
public attention on COVID-19 vaccines
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Introduction


The role of vaccine safety surveillance during COVID-19 vaccine introduction is to facilitate the 
early detection, investigation and analysis of adverse events following immunization (AEFIs) 
and adverse events of special interest (AESIs) to ensure an appropriate and rapid response. 
This will decrease the negative impact of these events on the health of individuals and the 
immunization programmes and maintain the confidence of health care workers (HCWs) and 
the general population. To achieve this, the global goals of COVID-19 vaccine safety surveillance 
are to:


• detect serious AEFIs/AESIs rapidly in order to provide timely data that can be shared with 
relevant stakeholders for action;


• generate data to characterize the safety profile of the COVID-19 vaccines in use;


• help to monitor the acceptable benefit-risk ratio throughout the COVID-19 vaccine life-cycle;


• identify, investigate, assess and validate safety signals and recommend appropriate public 
health or other interventions; and


• maintain public and stakeholder confidence in vaccines and immunization by ensuring 
high quality safety surveillance.


The type and scope of vaccine safety monitoring activities that countries choose to adopt 
to achieve these goals will depend on the resources available and the maturity of their 
pharmacovigilance surveillance systems. However, all countries should aim to strengthen 
their ability to detect, investigate, assess, report and respond to serious AEFIs before and 
during COVID-19 vaccine introduction. The key objectives are to:


• strengthen routine passive surveillance reporting systems to enable them to cope with the 
expected increase in frequency or severity of AEFI (mild, moderate, and severe);


• detect and investigate safety signals or clustering of serious events, immunization errors, 
community concerns etc.;


• perform systematic causality assessments for AESIs;


• prepare comprehensive plans to respond rapidly to any COVID-19 vaccine-related events; and


• be able to respond to any concerns expressed by HCWs and maintain community confidence.


Countries that have mature pharmacovigilance systems or have to face particular situations, 
such as, the introduction of a novel vaccine platform requiring enhanced safety monitoring 
may consider the following additional safety monitoring objectives:


• implement active surveillance systems for AESIs;


• conduct research on identified or newly observed vaccine safety concerns in large populations 
or target groups, for example, comparison between vaccinated and unvaccinated cohorts 


01 to identify immunological markers of risk for severe COVID-19 disease and types of adverse 
events among vaccinated;


• improve the use of local and national safety data to generate information to inform 
effective communication strategies about the safety of the COVID-19 vaccines being used, 
targeting the public, the community, media, national regulatory authorities (NRAs), vaccine 
manufacturers1, WHO and other stakeholders; and


• contribute to continuous updating of the safety profile of COVID-19 vaccines being deployed.


Key considerations for adaptation of 
vaccine safety surveillance systems


To prepare for COVID-19 vaccine introduction, countries will need to adapt their established 
AEFI surveillance systems to address several key challenges specific to the COVID-19 pandemic. 
A generic checklist for preparedness for vaccine safety during pandemics is shown in 
Appendix 6.1. This could also be used to verify the country preparedness for COVID-19 
vaccines. Due to the variety of vaccine platforms being developed, it is likely that more than 
one vaccine type will be used simultaneously or sequentially in the same setting. Hence, 
the surveillance systems must be able to collect full information about all vaccines (including 
brand names and batch numbers for COVID-19 and other vaccines) and any medications that 
the person with an AEFI received. Following up specific vaccinated cohorts for at least one year 
will enable potential vaccine-type specific AESIs to be included, including potential vaccine-
associated enhanced disease (VAED) in vaccinated individuals, who develop COVID-19 disease.


It is likely that COVID-19 immunization programmes will focus on adult populations initially. 
Hence, it will be important to ensure that the surveillance systems are capable of capturing 
AEFIs in adults, as is necessary for seasonal influenza and pneumococcal polysaccharide 
vaccination used in adults and for other novel vaccines that have been introduced, e.g., Ebola, 
meningococcal A and pandemic influenza vaccines.2,3 Clinics, hospitals and other settings 
that care for adults may not be familiar with AEFI reporting processes. There may be higher 
rates of coincidental AEFIs since adults have higher rates of comorbidities than children. 


1 For the purpose of this document, manufacturer also means marketing authorization holder�
2 World Health Organization� Guidance for establishing AEFI surveillance systems in countries planning to use Ebola 


vaccines� Available from: https://www�who�int/csr/resources/publications/ebola/GEVIT_guidance_companion-tool_AEFI�
pdf?ua=1� Accessed 29 October 2020�


3	 Ateudjieu	 J,	Stoll	B,	Bisseck	AC,	Tembei	AM,	Genton	B.	Safety	profile	of	 the	meningococcal	 conjugate	vaccine	
(Menafrivac™) in clinical trials and vaccination campaigns: a review of published studies� Hum Vaccin Immunother� 
2020;16(6):1245-1259� doi: 10�1080/21645515�2019�1652041�
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to identify immunological markers of risk for severe COVID-19 disease and types of adverse 
events among vaccinated;


• improve the use of local and national safety data to generate information to inform 
effective communication strategies about the safety of the COVID-19 vaccines being used, 
targeting the public, the community, media, national regulatory authorities (NRAs), vaccine 
manufacturers1, WHO and other stakeholders; and


• contribute to continuous updating of the safety profile of COVID-19 vaccines being deployed.


Key considerations for adaptation of 
vaccine safety surveillance systems


To prepare for COVID-19 vaccine introduction, countries will need to adapt their established 
AEFI surveillance systems to address several key challenges specific to the COVID-19 pandemic. 
A generic checklist for preparedness for vaccine safety during pandemics is shown in 
Appendix 6.1. This could also be used to verify the country preparedness for COVID-19 
vaccines. Due to the variety of vaccine platforms being developed, it is likely that more than 
one vaccine type will be used simultaneously or sequentially in the same setting. Hence, 
the surveillance systems must be able to collect full information about all vaccines (including 
brand names and batch numbers for COVID-19 and other vaccines) and any medications that 
the person with an AEFI received. Following up specific vaccinated cohorts for at least one year 
will enable potential vaccine-type specific AESIs to be included, including potential vaccine-
associated enhanced disease (VAED) in vaccinated individuals, who develop COVID-19 disease.


It is likely that COVID-19 immunization programmes will focus on adult populations initially. 
Hence, it will be important to ensure that the surveillance systems are capable of capturing 
AEFIs in adults, as is necessary for seasonal influenza and pneumococcal polysaccharide 
vaccination used in adults and for other novel vaccines that have been introduced, e.g., Ebola, 
meningococcal A and pandemic influenza vaccines.2,3 Clinics, hospitals and other settings 
that care for adults may not be familiar with AEFI reporting processes. There may be higher 
rates of coincidental AEFIs since adults have higher rates of comorbidities than children. 


1 For the purpose of this document, manufacturer also means marketing authorization holder�
2 World Health Organization� Guidance for establishing AEFI surveillance systems in countries planning to use Ebola 


vaccines� Available from: https://www�who�int/csr/resources/publications/ebola/GEVIT_guidance_companion-tool_AEFI�
pdf?ua=1� Accessed 29 October 2020�


3	 Ateudjieu	 J,	Stoll	B,	Bisseck	AC,	Tembei	AM,	Genton	B.	Safety	profile	of	 the	meningococcal	 conjugate	vaccine	
(Menafrivac™) in clinical trials and vaccination campaigns: a review of published studies� Hum Vaccin Immunother� 
2020;16(6):1245-1259� doi: 10�1080/21645515�2019�1652041�
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In addition, expert AEFI committee for AEFI/AESI review and causality assessment may not 
exist everywhere, and when they do, they may have limited experience in the evaluation of 
AEFI/AESI in adults and people with complex medical conditions.


Surveillance systems will need to be able to accommodate the large numbers of AEFI/AESI 
reports expected because a large proportion of the population will be vaccinated. AEFI reporting 
from health facilities or districts may need to be more frequent than routine reporting, 
to ensure that any safety signals can be detected rapidly and responded to in an appropriate 
and timely manner.


Finally, as for any new vaccine, the safety data from clinical trials that will be available at the 
time of the COVID-19 vaccine introduction will be limited and insufficient to detect rare adverse 
events. There will also be limited safety data for certain populations and for adverse events 
with a latency longer than the trial follow-up period. There will be a need to communicate 
rapidly about any adverse events and to respond to public concerns in order to maintain 
public confidence, in the setting of high media and public attention on COVID-19 vaccines. 
To prevent alarm or uncertainty in public opinion and in the media, it will be essential to 
develop an appropriate communication strategy on COVID-19 vaccine safety. Please refer to 
the communication module for further information.


It is highly likely that phase III clinical trials will still be ongoing when some vaccination 
programmes are implemented with COVID-19 vaccines that have been granted emergency use 
listing status. It will be important that rapid access to periodic safety update reports (PSURs) 
and other safety reports is coordinated between regulatory agencies and vaccine sponsors and 
vaccine manufacturers in each country. This shared information will be valuable for interpreting 
passive system safety data and for conducting causality assessments by AEFI committees.


Increases in immunization-error related reactions may occur due to lack of experience 
in the management of the new COVID-19 vaccines with special handling conditions, e.g., 
vaccine storage at -80oC or new administration devices or methods and the participation of 
HCWs who are not traditionally involved in vaccination in many countries. Medical devices 
surveillance units from NRAs, the National Immunization Programme (NIP), or the Expanded 
immunization Programme (EIP), or the Ministry of Health (MoH) should also be involved in 
planning the responses to suspected adverse events, depending on the specificities of the 
vaccine administration devices for the COVID-19 vaccines that will be implemented.


Table 1 summarizes the recommended safety surveillance activities for all countries introducing 
COVID-19 vaccine(s) regardless of AEFI surveillance capacity.
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Table 1: Recommended AEFI surveillance activities for all countries introducing COVID-19 
vaccination, regardless of their AEFI surveillance capacities


Objective Recommended AEFI surveillance activities


Strengthen routine 
passive AEFI 
surveillance reporting 
systems for the 
management of 
increased frequency or 
severity of AEFI reports 
(mild, moderate and 
severe)


1. Conduct training on identification and reporting of AEFI for health 
care workers.


2. Update, print and distribute AEFI surveillance tools.
3. Use both vaccine tracking information and passive AEFI reporting 


information to perform vaccine-specific safety analyses.
4. Review and adapt processes for timely reporting, reviewing and 


data sharing nationally, regionally and globally, e.g. uploading data 
to global databases such as WHO’s VigiBase.


5. Develop clear standard operating procedures (SOPs) for 
coordination between the NRA, NIP/EIP, and other institutions with 
responsibilities for AEFI surveillance.


6. Consider coordination of activities with Public Health Emergency 
Units.


7. Consider setting up AEFI committees at subnational as well as 
national level, particularly in large countries.


Investigate potential 
AEFIs causing concern, 
such as clusters, serious 
events, programmatic 
errors, community 
concerns


1. Prepare investigation teams and train them for AEFI investigation 
activities that are relevant to the population being vaccinated.


2. Update, print and distribute AEFI investigation tools to obtain 
information on specific outcomes.


3. Ensure the collection and storage of all relevant data to help make 
a causality assessment (AEFI reporting and investigation forms, 
clinical case record, laboratory reports, autopsy reports, etc.).


4. Provide feedback to reporting health care worker, including 
suggestions for the management of the AE at the local level.


Perform systematic 
causality assessment of 
AEFIs causing concern


1. Constitute a National AEFI committee to review and respond 
to AEFI safety signals and public concerns or contact the WHO 
Country or Regional Office or send an email to gvsi@who.int to ask 
for assistance.


2. Provide training on causality assessment processes using WHO 
causality assessment guidelines for members of the National AEFI 
committee.


3. Provide regular updates to the Committee members on COVID-19 
vaccine development and safety data, including safety reports from 
ongoing phase III clinical trials or any events reported in clinical 
trials.


4. Foster and use the committee’s expertise to identify AEFI cases in 
need of further investigation, such as AESIs.


5. Anticipate an increased number of AEFI reports that will need to be 
reviewed and consider including AEFI committees at subnational as 
well as national level, particularly in large countries.


Use AEFI and disease 
surveillance data to 
detect potential safety 
signals or clustering of 
events


1. Regularly review and report AEFI surveillance data, particularly 
those relevant to AESIs or other conditions identified during pre-
licensure COVID-19 vaccine clinical trials.


2. Explore the use of disease surveillance data to complement AEFI 
surveillance systems for the detecting of AESIs, if indicated.


3. Consider use of early signal detection methods, especially for 
certain AESIs.
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Objective Recommended AEFI surveillance activities


Prepare comprehensive 
plans to respond rapidly 
to all COVID-19 vaccine-
related events


1. Outline roles and responsibilities of key stakeholders (both 
public and private, including vaccine manufacturers) for the 
implementation of safety surveillance activities and response to 
vaccine-related events.


2. Keep stakeholders up to date with COVID-19 vaccine safety 
information.


3. Communicate with WHO regions and headquarters and share 
data on outcomes of AEFIs and AESIs in a rapid, timely and regular 
manner.


Address concerns of 
HCWs and maintain 
community confidence


1. Create and share a COVID-19 vaccine safety communication plan 
with relevant stakeholders.


2. Train and support personnel at all levels to address concerns that 
may arise before, during and after COVID-19 vaccine introduction.


3. Develop, print, and distribute messages concerning the safety 
COVID-19 vaccines.


Surveillance strategies to be adapted 
to COVID-19 vaccination strategies


The adaptations of AEFI surveillance systems needed will depend on the capacity and 
functionality of existing systems. All countries should strive to strengthen or enhance their 
routine passive surveillance capacities by, for example, streamlining processes such as data 
entry into national databases. Increasing functionality by introducing cohort event monitoring, 
sentinel sitebased active reporting, and use of electronic data systems at sentinel sites or at 
populational levels, if possible, should be considered. In addition, some countries may consider 
active surveillance or specific studies to assess the causal relationship between specific events 
and COVID-19 vaccination.


3.1 Application of surveillance concepts to 
COVID-19 vaccine-related AEFI and AESI


The primary purpose of passive AEFI surveillance is to identify and respond to events that are 
temporally associated with immunization. In contrast, AESI surveillance focuses on the specific 
events irrespective of vaccination, and then assessments are performed to determine if the 
event occurs more frequently in vaccinated individuals than in non-vaccinated individuals or 
following up vaccinated cohorts and assessing the health status.
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As there are similarities between the terminology used for the surveillance of AEFIs and AESIs, 
it is important that HCWs are trained to understand the differences and the implications of 
the differences. Some key basic concepts are outlined below.


• Routine passive surveillance (spontaneous reporting): Cases are not actively sought; 
surveillance sites passively notify a network when they encounter AEFIs and reports are 
generated and sent by local staff.4 In some countries, passive surveillance also includes 
spontaneous reporting by patients themselves.


• Active surveillance:5 Active surveillance is a data collection system that seeks to ascertain 
as completely as possible the number of AEFIs in a given population through a continuous, 
organised process. This may involve designated staff visiting health care facilities, talking to 
HCWs and reviewing medical records to identify suspected cases of AESI. It can also be done 
remotely using electronic health databases. When cases are identified, their vaccination 
status is determined. Active surveillance can also be done through cohort event monitoring 
or sentinel surveillance.


• Cohort event monitoring (CEM): AEFIs are reported by HCWs who are trained to encourage 
reporting and follow-up of a cohort of those vaccinated through defined channels, e.g., 
phone call, email, home visit. The system is closely monitored by a central coordinating 
unit through identified reporting points. Cohort event monitoring could be useful for close 
monitoring of serious AEFIs and signals following the introduction of COVID-19 vaccines or 
after mass COVID-19 vaccination campaigns.


• Sentinel surveillance: This system is used when high-quality data are needed for a particular 
disease that cannot be obtained through a passive system. Selected reporting units, with a 
high probability of seeing patients with the disease, good laboratory facilities and experienced 
well-qualified staff, identify and report AEFIs. Unlike most passive surveillance systems that 
receive data from as many HCWs and health care facilities as possible, a sentinel system 
deliberately collects data from only a limited network of carefully selected reporting sites.


3.2 Routine passive surveillance for AEFIs 
following COVID-19 vaccine introduction


Routine passive surveillance, whether via electronic- or paper-based systems, is the fundamental, 
basic type of surveillance for all immunization strategies, i.e., routine, supplementary 
immunization activities, and mass immunization campaigns. It aims to:


• detect safety signals for further evaluation (sometimes from media reports and 
public concerns);


• identify rare AEFIs and immunization-error related adverse reactions;


• assess reporting of clusters; and


• generate hypotheses for AESI / AEFI.


4 World Health Organization� National passive surveillance: Available from: https://www�who�int/immunization/
monitoring_surveillance/burden/vpd/surveillance_type/passive/en/� Accessed 29 October 2020�


5 World Health Organization� Accelerated disease control: Available from: https://www�who�int/immunization/monitoring_
surveillance/burden/vpd/surveillance_type/active/en/� Accessed 29 October 2020�
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Date from this surveillance can be used to compare rates of AEFI reported in different populations 
(age, occupation, medical condition, etc.) and by the type of COVID-19 vaccine received.


However, routine passive reporting systems will not be sufficient to allow the rapid assessment 
and appropriate public health response that will be needed during COVID-19 vaccine 
introduction. Routine systems will need to be enhanced with active surveillance to improve 
detection of AEFIs (Table 2). Another approach to enhancing passive systems could involve 
raising stakeholders’ awareness, including the National AEFI committee, about certain events 
reported as AEFIs that should trigger additional investigation and potential categorization of 
specific events.


3.3 Active surveillance for AESIs following 
COVID-19 vaccine introduction


One of the primary aims of active surveillance systems is to estimate the risk of a AESI in a 
population exposed to a vaccine. As this surveillance is focused on a well-defined population, 
it can be used to estimate event rates accurately.6 The staff of active surveillance systems initiate 
and maintain regular contact with HCWs to identify individuals with the health condition(s) of 
interest. This information can also be obtained by regularly extracting data from health care 
databases. Some approaches used for active surveillance of AESIs are cohort event monitoring 
(CEM) and sentinel surveillance. These are described in detail in the module on AESIs.


Pregnancy registries are an important tool for determining pregnancy outcomes when vaccines 
are likely to be administered inadvertently or intentionally to women who are pregnant or to 
women of reproductive age who become pregnant post-immunization.


6 CIOMS Guide to Active Vaccine Safety Surveillance� Available from: https://cioms�ch/publications/product/cioms-guide-
to-active-vaccine-safety-surveillance/� Accessed 29 October 2020�
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Table 2: Recommended activities for enhancing safety surveillance systems in countries, 
based on their current surveillance systems


Level of existing 
surveillance 
capacity


Relevant additional objectives Recommended additional activities


Established 
passive 
surveillance 
– partially 
functioning


 — improve the use of local and 
national safety data to generate 
information to communicate 
with the public, the community, 
media, NRAs, vaccine 
manufacturers, WHO and other 
stakeholders about the safety of 
COVID-19 vaccines being used; 
and
 — contribute to continuous 
updating of the safety profile of 
COVID-19 vaccines being used;


1. Assess the functionality of the 
existing AEFI surveillance system 
to identify key gaps and ability to 
expand capacity needed to take on 
additional safety activities.


2. Strengthen national AEFI committee 
capacity to review and respond to 
AEFI safety signals, public concerns 
or collaborate with WHO to provide 
this capacity.


3. Consider sentinel site surveillance 
for AESIs if the above can be 
achieved and activities can be 
supported.


4. Consider implementing active 
surveillance for AESIs, if relevant 
objectives are addressed.


Established 
passive 
surveillance – 
fully functioning


 — improve the use of local and 
national safety data to generate 
information that can be used 
to communicate effectively 
with the public, the community, 
media, NRAs, vaccine 
manufacturers, WHO and other 
stakeholders about the safety of 
COVID-19 vaccines being used;
 — contribute to continuous 
updating of the safety profile of 
COVID-19 vaccines being used; 
and
 — consider active surveillance for 
AESIs.


1. Establish active AESI surveillance at 
selected sentinel sites.


2. Inform the National AEFI committee 
about potential concerns for 
COVID-19 vaccines.


3. Share information within the region.
4. Countries could act as resources for 


neighbouring countries with less 
capacity.


5. Review sources of epidemiological 
data at the national and 
subnational level that could provide 
information on background rates 
of selected AESIs, i.e. disease 
surveillance systems, national or 
subnational health surveys, specific 
epidemiological research projects.


6. If information from disease 
surveillance systems is not available, 
then consider potential secondary 
sources that could be used to 
estimate the background rates.
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Level of existing 
surveillance 
capacity


Relevant additional objectives Recommended additional activities


Established 
passive, active 
(e.g. database 
or other) 
surveillance 
systems


Ability to 
detect and 
evaluate signals 
consistently


 — implement active surveillance 
for AESIs;
 — conduct research on predefined 
or newly identified important 
vaccine safety concerns in large 
populations or particular target 
groups, e.g., VAED;
 — improve the use of local and 
national safety data to generate 
information which can be used 
to communicate effectively 
with the public, the community, 
media, NRAs, vaccine 
manufacturers, WHO and other 
stakeholders about the safety of 
COVID-19 vaccines being used; 
and
 — contribute to continuous 
updating of the safety profile of 
COVID-19 vaccines being used.


1. Inform the national AEFI committee 
about potential concerns for 
COVID-19 vaccines.


2. Consider which AESIs should be 
monitored using active surveillance.


3. Establish background rates for the 
selected AESIs.


4. Consider participation in regional 
and global safety surveillance data 
networks.


5. Countries could act as resource for 
neighbouring countries with less 
capacity.


6. Consider specific studies, e.g., 
plan to identify and evaluate VAED 
in the context of vaccine failure.


3.4 Specific provisions for additional national 
safety monitoring activities by COVID-19 
vaccine manufacturers


COVID-19 vaccine manufacturers are also responsible for monitoring the safety of their 
COVID-19 vaccines introduced and for addressing any safety issues that occur. Additional safety 
surveillance activities should be carried out by vaccine manufacturers to continue collecting 
information on safety beyond that collected during pre-licensure COVID-19 vaccine trials.


The processes of engaging with the pharmaceutical industry, reviewing risk management plans 
and outlining the legal provisions and guidelines for COVID-19 vaccine safety are described in 
the engaging with the pharmaceutical industry module. Additional pharmacovigilance activities 
such as post-authorization safety studies (PASS) that should be performed to assess any 
identified risks or potential risks and provide important missing information are also described.


A comparison of passive surveillance, active surveillance for AEFIs and AESIs and for PASSs 
is presented in Table 3.
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Table 3: A comparison of post-licensure pharmacovigilance with passive and active 
surveillance systems for AEFIs and AESIs and for post-licensure safety studies


Passive surveillance for 
AEFIs


Active surveillance for 
AESIs


Post-authorization 
safety studies (PASS)


Purpose of 
information 
collection


To identify AEFIs, assess 
their severity and perform 
causality assessment


To identify predefined 
specific events and assess 
association with COVID-19 
vaccination or actively 
follow up a vaccinated 
cohort


To provide safety 
information missing 
at the time of 
licensure


Relevant for HCWs, NIP/EPI managers, 
NRAs, surveillance and 
information managers, 
epidemiologists, 
vaccine manufacturers, 
surveillance and 
information managers, 
media, vaccine safety 
partners, including the 
community


Sentinel site staff, NIP/
EPI managers, NRAs, 
epidemiologists, vaccine 
manufacturers, national 
AEFI committees, study 
teams


NRAs, NIPs/EPIs


Method 
for data 
collection


Through spontaneous 
reporting or detection by 
HCWs


As per specific protocols 
for AESIs by sentinel site 
surveillance of cases 
or electronic health 
records, using appropriate 
methods


As per study protocol 
designed by vaccine 
manufacturers and 
approved by relevant 
authorities


Initiated by Pre-existing system Countries or regions 
wanting to investigate 
significant knowledge gaps


Vaccine manufacturer


Responsibility NIPs/EPIs, NRAs and MoHs Principal investigator 
appointed by the country


Vaccine 
manufacturers 
with oversight from 
relevant authorities


Data sharing NIPs/EPIs, NRAs, MoHs, 
WHO (VigiBase), vaccine 
manufacturers


NIP/EPI, NRAs, MoHs, 
WHO (VigiBase), vaccien 
manufacturerss


Vaccine 
manufacturers, NIP/
EPI, NRAs


Preparedness 
assessment


Preparedness checklist Protocol reviewed by 
NITAG/ National AEFI 
committee


Based on criteria for 
site selection by NRA, 
NIP/EPI and vaccine 
manufacturers


Stakeholder 
training


All frontline immunization 
staff in health care 
facilities (public and 
private); and other 
relevant staff in reporting, 
investigation, 
data analysis, and causality 
assessment


Sentinel site staff, 
immunization staff and 
clinicians in sentinel sites 
and predefined active 
surveillance systems, 
NIP/EPI mangers, NRA, 
research staff, national 
AEFI committee


Principle investigator 
at study site


NITAG: National Immunization Technical Advisory Group
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Serious AEFIs and AESIs


Serious AEFIs and AESIs are events that result in death, are life-threatening, require in-patient 
hospitalization or prolongation of existing hospitalization, result in persistent or significant 
disability/incapacity, give rise to congenital anomalies or birth defects or are medically 
important events or reactions. In the event of serious AEFIs or AESIs all documentation 
generated during the management of the event, including hospitalization, should be appended 
to the investigation form and submitted as a dossier to the national AEFI committee for 
causality assessment.


The communication team should be made aware of the occurrence of a serious event as soon 
as possible in order to coordinate communication responses at the appropriate levels. This will 
be particularly important during the introduction of COVID-19 vaccines as misinformation 
may spread rapidly. Further details can be found in communication module.


Deaths following COVID-19 immunization


All countries should define specific protocols for investigating deaths following COVID-19 
vaccination. Guidance on investigating deaths following vaccination is provided in the 
Global manual on surveillance of AEFI.6 Individuals who die following COVID-19 vaccination, 
including those with any related diagnosis that is an AESI, should be included in the protocol 
for investigating deaths following COVID-19 vaccination. Due to the high number of deaths 
during a pandemic, coordination with all stakeholders handling deaths should be established 
for reporting deaths in persons with a history of COVID-19 vaccination. Specific protocols for 
autopsies of people with a suspected cause of death given as COVID-19 have been developed, 
and these could be used for the autopsy of COVID-19 vaccinated individuals who die.7 If 
indicated, tissue samples should be collected for in-depth pathologic, virologic and genetic 
testing. If an autopsy is not done, a complete verbal autopsy using standard protocol should 
be conducted and the findings documented and sent to the national AEFI committee.


7 Carpenito L, D’Ercole M, Porta F, Di Blasi E, Doi P, Fagara GR, et al� The autopsy at the time of SARS-CoV-2: protocol 
and lessons� Ann Diagn Pathol� 2020;48:151562� doi: 10�1016/j�anndiagpath�2020�151562�
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Appendix


Appendix 6.1: Preparedness checklist for 
vaccine safety during pandemics recommended 
tool for national programme managers
Need for minimum requirements checklist during a pandemic: During a pandemic, 
pre-existing systems need to be rapidly reviewed and assessed to determine if they are 
robust enough to address the anticipated unpredictable situations that may emerge during 
a pandemic that need decision making by ensuring that:


• tools and logistics are available to the appropriate safety focal persons and they know how 
to use them;


• availability of appropriate well trained, empowered manpower who have clearly defined 
roles and responsibilities with a balanced workload;


• access to data and ability to convert data to information for action rapidly is available;


• critical decisions can be made rapidily;


• multiple activities can be prioritized;


• communication is effective with relevant stakeholders involved in the response;


• the response is coordinated; and


• any crisis occurring is pre-empted and addressed appropriately.


Key considerations and managerial principles when using the pandemic 
preparedness checklist


• Ensure that high-quality training is available at all levels, and that vaccination staff (and 
staff monitoring safety) are knowledgeable, empowered and confident about making 
important decisions.


• Endeavour to be independent and find local solutions for local problems.


• Use existing tools and resources and ‘adapt’ them, if necessary, by making minimal essential 
and critical changes and modifications.


• Use existing staff and build capacity and enhance their roles and responsibilities rather 
than introducing new staff.


• Identify the existing data and information management systems and plan their upgrade, 
if necessary.


• Use innovative ideas and strengths from the health care sector and also from other sectors, 
including industry, businesses and private sectors.
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• Harness the intellectual resources from multiple sectors and brainstorm and arrive at 
solutions that are more applicable to local content


These requirements have been streamlined to develop the minimum requirement preparedness 
checklist below. The checklist can be used to form a baseline assessment of the pre-deployment 
vaccine safety surveillance system to ensure that safe vaccines are administered and to 
identify how to prioritize and prepare the system to address the enhanced role it will have 
to play during the pandemic.


Preparedness checklist for vaccine safety during pandemics


# Tasks Not 
started


In 
progress


Completed Responsibility 
assigned to


I Preparedness – managerial level


I-a Has the NITAG and the MoH 
identified the vaccine to be used for 
the pandemic?


I-b Has the vaccination strategy 
been identified by the pandemic 
programme managers?


I-c Have the vaccine manufacturer 
submitted the vaccine safety dosser 
to the NRA for authorization for use 
in the country?


I-s Has the RMP submitted by the 
vaccine manufacturer been reviewed 
by the NRA?


I-e Has there been joint discussion 
with the NIP/EPI on operationalizing 
the RMP and aligning it with the 
vaccination strategy adapted by the 
country?


I-f Have specific funds been allocated in 
preparation to build vaccine safety 
capacity and manage safety issues?


I-g Have the national regulatory 
authority, NIP/EPI, NITAG, national 
AEFI committee, inter-agency 
coordinating committee, health 
sector coordinating committee, 
media committee and other relevant 
committees had a meeting to finalise 
the roll out plans?


I-h Has a decision been made about the 
passive AEFI system and the type of 
AESI active surveillance system(s) that 
the country will adopt for COVID-19 
vaccine safety surveillance during the 
pandemic?
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# Tasks Not 
started


In 
progress


Completed Responsibility 
assigned to


I-i Have key national focal persons 
been identified and assigned 
responsibilities for AEFI and AESI 
surveillance?


I-j Have the frequency and dates for 
periodic vaccine safety reviews by 
the national AEFI committee, NITAG, 
NRA and EPI meeting ben finalized?


I-k Has the national AEFI committee 
been specially trained for the 
COVID-19 vaccine(s) to be used 
in the country? Has the training 
been comprehensive e.g., causality 
assessment, AEFI investigation?


I-l Has the investigation, management, 
response plan and the roles and 
responsibilities for vaccine safety 
crisis management (including deaths 
after vaccination) been defined?


I-m Is there a clear decision-making 
pathway at the national level to 
enable the MoH to operationalize the 
recommendations made by expert 
committees?


II Communication strategy


II-a Has the national coordination 
committee for communications been 
convened?


II-b Has the vaccine safety 
communications plan been included 
as a component of an overall vaccine 
rollout communication plan?


II-c Is there a vaccine safety media plan 
in place for crisis communication?


II-d Has the national communication 
spokesperson been trained on 
the vaccine safety aspects of the 
COVID-19 vaccine to be used during 
the pandemic?


II-e Does a system for the transparent 
dissemination of COVID-19 vaccine 
safety data to the public and 
stakeholders exist?


III Data management strategy


III-a Have the vaccine safety data 
management tools to be used for 
the collection, collation, transmission 
and processing of AEFI and AESI data 
been decided?
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# Tasks Not 
started


In 
progress


Completed Responsibility 
assigned to


III-b Have the roles and responsibilities for 
the collection, collation, transmission 
and processing of AEFI and AESI data 
been finalized?


III-c Is there a clear strategy identifying 
the frequency and the content 
of the data to be shared with the 
relevant stakeholders (NRA, NIP/EPI 
pharmacovigilance centre and MoH)


III-d Have relevant stakeholders been 
trained on how to assess data coming 
from active surveillance systems for 
AESIs?


III-e Has the process for sharing data 
with the WHO programme for 
international drug monitoring been 
defined?


IV Availability of tools and logistics


IV-a Have the vaccine safety guidelines 
been reviewed and were they 
modified and adapted for the current 
COVID-19 pandemic context?


IV-b Have national tools for vaccine safety 
been reviewed and adapted for the 
COVID-19 pandemic context?


 — AEFI reporting form


 — AEFI linelisting form


 — AEFI Investigation form


 — AESI tools


IV-c Are these tools ready for use and 
have they been made available 
(shipped) and to institutions and 
stakeholders at:


 — national level


 — province level


 — district level


 — health centre level


V Training and capacity building


V-a Has a national training plan been 
developed for COVID-19 vaccine 
safety?


V-b Have train-the-trainer workshops 
been included in the national training 
plan for COVID-19 vaccine safety?
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# Tasks Not 
started


In 
progress


Completed Responsibility 
assigned to


V-c Has a clear COVID-19 vaccine safety 
training curriculum adapted to the 
COVID-19 vaccine(s) and vaccination 
strategy(ies) been developed for the 
local context?


V-d Have training timelines for different 
profiles of staff at all levels been 
defined?


V-e Has a specific budget been allocated 
for COVID-19 vaccine safety training?


V-f Is there a specific training plan for 
AEFI investigation for experts at the 
subnational level?


V-g Has AEFI investigation training been 
completed?


V-h Has specific training for active 
surveillance of AESIs based on 
approved protocols been completed?
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Key points


• In the context of COVID-19 vaccination, surveillance systems need to be prepared for 
identifying and responding to both adverse events following immunization (AEFIs) 
and adverse events of special interest (AESIs) as well as other safety events that may 
cause public concern, including incidents of substandard or counterfeit vaccines


• Specific funds should be allocated for identifying, reporting and responding to AEFIs 
and AESIs during the planning stage, before COVID-19 vaccination is implemented


• AEFIs are untoward medical events that follow immunization, and that do not 
necessarily have a causal relationship with the usage of the vaccine


• Clearly distinguishing genuine vaccine product-related events from coincidental 
events or concomitant medication-related AEs will be a challenge


• Immunization programmes should anticipate and prepare for clusters of AEFI 
following COVID-19 vaccination as the chances of immunization errors and 
Immunization anxiety-related reactions are much higher than that of routine 
immunization. Coincidental events can also occur as clusters


• AEFI detection primarily takes place primarily through routine passive surveillance 
(spontaneous reporting) which involves vaccine recipients, parents of immunized 
infants and children, health care workers and staff in immunization or health care 
facilities detecting the AEFIs and reporting them to any health care worker


• For COVID-19 immunization-related AEFIs, in addition to standard information, 
it is important to record the brand name, the manufacturer, as well as the batch 
numbers because it is possible that more than one COVID-19 vaccine will be in 
use simultaneously in a country


• All countries should establish a process for causality assessment prior to the 
introduction of COVID-19 vaccines


• AEFI causality assessment committees should pluri-disciplinary, including adult 
and elderly specialities, since COVID-19 vaccines will be administered to individuals 
of all ages


• The committee communication spokesperson will be responsible for communication 
about the AEFIs assessed by the committee, particularly with the media and 
other stakeholders


• AEFI causality assessment committees should anticipate an increase in reporting 
of serious AEFIs following the introduction of COVID-19 vaccines due to the 
novelty of COVID-19 vaccines, the high vigilance for AEFIs, and broad range of 
target populations


• Performing scientific causality assessments requires a comprehensive, completed 
AEFI investigation dossier, with all the necessary information including a ‘valid 
diagnosis’, details of the vaccine administered, information about medication 
being taken at the time of vaccination or prior to the occurrence of the AEFI and 
an independent AEFI causality assessment committee


• It is recommended to use existing data collection tools for data collection, collation 
and processing for AEFIs, that can be adapted, if necessary


59Monitoring and responding to adverse events following iMMunization (aefis)


VACCINE DESCRIPTION
SKATEHOLDERS


ESTABLISHING 
SURVEILLANCE SYSTEMS


AEFI
AESI


DATA MANAGEMENT 
SYSTEMS


ENGAGING WITH 
PHARMACEUTICAL INDUSTRY


REGULATORY  
RELIANCE


COMMUNICATION
4C.3_Covid19_safety


SAGE March 2021 meeting







Introduction


As outlined in the module on COVID-19 vaccine platforms, the unprecedented rapid development 
of the COVID-19 vaccines on novel platforms followed by their rapid deployment on a mass 
scale poses unique challenges for monitoring vaccine safety. Timely detection and reporting of 
adverse events following COVID-19 immunization is the first step in the continuous verification 
of vaccine safety. In the context of COVID-19 vaccination, surveillance systems need to be 
prepared for identifying and responding to both adverse events following immunization (AEFIs) 
and adverse events of special interest (AESIs) as well as other safety events that may cause 
public concern, including incidents of substandard or counterfeit vaccines.


AEFIs and AESIs can be detected through passive and active surveillance, respectively. However, 
if countries do not implement active surveillance for AESIs, all AESI-like adverse events 
occurring following COVID-19 immunization should be considered as AEFIs and the standard 
procedure for AEFI response, described below, should be adopted. In addition, the separate 
module on AESIs and the WHO detailed guidance on AESI following COVID-19 vaccination (to 
be developed) provides detailed information on AESIs including a list of potential AESIs, their 
case definitions, study protocols, training requirements, data collection tools (including AESI 
confirmation forms), processing, transmission, analysis and response.


Specific funds should be allocated for identifying, reporting and responding to AEFIs and 
AESIs during the planning stage before COVID-19 vaccination is implemented. This is needed 
because there are likely to be a lot of unknown associations since COVID-19 is a new infectious 
disease with many of its manifestations are still unknown, a broad target population will be 
exposed to one of the many new vaccines being evaluated, produced by various manufacturers, 
and different immunization strategies will probably be adopted by different countries.


01 Standard vaccine safety definitions and 
their implications in vaccine safety in 
the COVID-19 context


2.1 Adverse events following immunization
AEFIs are any untoward medical events that follow immunization, and that do not necessarily 
have a causal relationship with the immunization. The adverse event may be any unfavourable 
or unintended sign, abnormal laboratory finding, symptom or disease.1 The same definition 
will continue to be used to identify and report all AEFIs following COVID-19 immunization.


2.2 Cause-specific definitions of AEFIs and 
implications COVID-19 context


Vaccine product-related reaction: An AEFI that is caused or precipitated by a vaccine due to one 
or more of the inherent properties of the vaccine product.


• the identification of rare (occurring in 0.01% to less than 0.1% of immunized individuals) 
and very rare (occurring in <0.01% of individuals) adverse events is insufficient at the 
time of COVID-19 vaccine licensure and more information will be needed for which AEFI 
surveillance has to be strengthened.


Clearly distinguishing genuine vaccine product-related events from coincidental events or 
concomitant medication-related AEs will be a challenge.


Vaccine quality defect-related reaction: An AEFI that is caused or precipitated by a vaccine that is 
due to one or more quality defects of the vaccine product including its administration device 
as provided by the vaccine manufacturer.2


• Potential vaccine quality defects for new COVID-19 vaccine platforms might not be known 
at the time of authorization. Hence vaccine safety surveillance must be strengthened to 
be able to gather this knowledge.


1 Report of CIOMS/WHO Working Group on Vaccine Pharmacovigilance� Available from: https://cioms�ch/working_groups/
vaccine-pharmacovigilance/� Accessed 16 November 2020�


2 For the purpose of this document, manufacturer also means marketing authorization holder�
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• The rapid scaling up of vaccine production also poses additional potential risks and the 
identification of the exact substance in the vaccine formulation causing the adverse event 
will be needed.


• The likelihood of AEFIs being cause by a substandard or counterfeit version of COVID-19 
vaccines should also be considered.


Immunization error-related reaction: An AEFI that is caused by inappropriate vaccine handling, 
prescribing or administration and so is preventable.


• It is anticipated that COVID-19 vaccines will be administered on a massive scale in a short time 
interval with minimum training and field preparation and larger number of Immunization 
error-related reactions are anticipated. Also, staff who are not familiar with immunization 
may be asked to perform immunization duties. Multiple vaccines with different specifications 
for storage, administration, dose etc, may be in use in a country simultaneously.


Immunization anxiety-related reaction: An AEFI arising from anxiety about the immunization.


• A larger number of Immunization anxiety-related reactions are anticipated due to numerous 
factors including older age groups, the different vaccination environments, the novelty of 
the vaccines and their administration modalities.


Coincidental event: An AEFI that is caused by something other than the vaccine product, 
immunization error or immunization anxiety.


• Because of real and potential underlying comorbidities in a large number of the potential 
vaccinees, it will be challenging to differentiate true coincidental events from COVID-19 
vaccine product related reactions or drug reactions or interactions.


• Similar challenges will occur in healthy individuals without comorbidities, especially 
where a higher frequency is expected based on age, gender, geographic location or ethnic 
background. Knowing the population-based incidence (background rates) of pre-specified 
adverse events of special interest (AESI) will help to anticipate and respond to such events in 
order to identify those that are coincidental as and those that are vaccine product-related.


2.3 Serious AEFI
A serious AEFI is an event that results in death, hospitalization or prolongation of an existing 
hospitalization, persistent or significant disability or incapacity, congenital anomaly/birth 
defect or is life-threatening or is a medically important event or reaction.


• The types and characteristics of serious AEFI particularly rare and very rare adverse events 
that could occur following COVID-19 vaccines are currently unknown, particularly rare and 
very rare adverse events.
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2.4 Cluster
A cluster is when two or more AEFIs related in time, place or by vaccine occur. Two or more 
cases of the same or similar events in an AEFI cluster are usually associated with a particular 
vaccine manufacturer, a health facility, a vaccine batch, or a vial of vaccine, when multidose 
presentations are used.


• When vaccines are administered on a massive scale, it is important for immunization 
programmes to anticipate and prepare for clusters of AEFI as the chances of immunization 
errors and Immunization anxiety-related reactions are much higher than that during routine 
immunization. Coincidental events can also occur as clusters.


2.5 Signal
A signal is information that arises from one or multiple sources (including observations and 
experiments) which suggests a new potentially causal association, or a new aspect of a known 
association, between an intervention and an event or set of related events, either adverse or 
beneficial, that is judged to be of sufficient likelihood to justify verification.3


• Signal detection, verification and response is a key activity that has to be specifically 
addressed in the COVID-19 context. Signals can best be identified by pooling of data from 
multiple sources and analysing if the pooled data points to the occurrence of a new event 
that could be causally related to the vaccine.


3 CIOMS� Practical aspects of signal detection in pharmacovigilance� Report of CIOMS Working Group VIII� 2010� Available 
from: https://cioms�ch/publications/product/practical-aspects-of-signal-detection-in-pharmacovigilance-report-of-
cioms-working-group-viii/� Accessed 21 November 2020�
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AEFI surveillance in the context of 
COVID-19 vaccine introduction


At the time of vaccine introduction, all countries should at a minimum have an AEFI surveillance 
system in place as described in the Global Manual on Surveillance of AEFI.4 The AEFI surveillance 
cycle (Fig 1) outlines the different steps in identification (detection), notification, reporting, 
investigation, data analysis, causality assessment and feedback following all AEFI, including 
AEFI following COVID-19 immunization.


Fig 1: AEFI surveillance cycle


AEFI Detection


NotificationCausality assessement


Feedback


ReportingAnalysis


Investigation


3.1 AEFI detection, notification and reporting
AEFI detection primarily takes place primarily through routine passive surveillance (spontaneous 
reporting) in many countries. This involves vaccine recipients, parents of immunized infants 
and children, health care workers and staff in immunization or health care facilities detecting 
the AEFIs and reporting them to any health care worker within the health care system. AEFIs 
can also be detected through active surveillance, via sentinel sites or through cohort event 
monitoring. In addition, AEFIs may be detected in phase IV clinical studies of COVID-19 vaccines 
where they should be independently reported, assessed and processed, in compliance with 


4 World Health Organization� Global manual on surveillance of adverse events following immunization� 2014� Available 
from: https://www.who.int/vaccine_safety/publications/aefi_surveillance/en/� Accessed 21 November 2020�
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the study protocol and should not be reported through the passive reporting systems as 
described in this module.


3.1.1 Role of routine passive reporting systems for AEFI 
detection and notification


All AEFIs should be reported using the standard COVID-19 AEFI reporting form (Appendix 5.1) 
using the fastest means possible. When the AEFI is judged to be serious, reporting should 
also include a telephone call, direct conversation or notification via a specific application, 
depending on what is available in the country. AEFI reporting forms contain a minimum set 
of core variables in order to make the global evaluation of signals possible and thus help 
countries to evaluate the reported AEFIs.


For COVID-19 immunization-related AEFIs, in addition to standard information, it is important 
to record the brand name, the manufacturer, as well as the batch numbers, because 
vaccines in use in countries are likely to be manufactured on different platforms, with different 
antigen targets, adjuvants and dosage forms. A comprehensive complete AEFI report is the 
primary source for populating an AEFI linelist (Appendix 5.2) which, when processed, provides 
key descriptive epidemiological data (time, place and person) that are critical for identifying 
clusters and for signal detection. The AEFI reporting form also provides information on the 
quality of the passive surveillance system in terms of the completeness and timeliness of the 
reporting. This is important for monitoring the performance of pharmacovigilance systems. 
The primary reporter, i.e., the immunization provider or health care worker, are usually 
responsible for providing most of the information required in the COVID-19 AEFI reporting 
form. In some countries, vaccine recipients or their parents may complete the form themselves. 
AESIs may be reported spontaneously after COVID-19 immunization. These will be considered 
as AEFIs and will be processed through the standard AEFI surveillance system as described 
in this module (Fig 2).
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Fig 2: In-country reporting and processing of AEFI
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3.1.2 AEFI reporting


As outlined above, when a COVID-19 standard AEFI reporting form is received at the district, 
it should be reviewed for seriousness, decision taken on investigation and transmitted to the 
province and national levels as described in the Global Manual on Surveillance of AEFI.5 If the 


5 WHO� Global manual on surveillance of adverse events following immunization� Available from: https://www�who�int/
vaccine_safety/publications/Global_Manual_on_Surveillance_of_AEFI�pdf� Accessed 28 October 2020
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AEFI is considered to be minor or NOT serious, detailed investigation and causality assessment 
will not be required; this should be noted on the form. Detailed investigation and causality 
assessment will be required if the AEFI is considered to be:


• a serious AEFI, i.e., death, hospitalization, significant disability, life threatening, congenital 
anomaly, birth defect or a medically important event or reaction, or part of a cluster; or


• part of a group of events with an unexpected high rate or severity, or a suspected signal.


3.2 Investigating potential COVID-19 
vaccine-related AEFIs


Chapter 6 of the Global Manual on Surveillance of AEFI5 describes:


• why AEFIs should be investigated


• which AEFIs should be investigated


• who should investigate AEFIs


• when AEFIs should be investigate


• how to investigate AEFIs


• laboratory testing of specimen


• investigating AEFI clusters and investigation of deaths following immunization.


For AEFIs following COVID-19 immunization, the same processes and methodology should be 
followed, after the relevant staff have been trained. During the investigation, it is important 
to remember that, as for all other vaccines, attention should be paid to identify and rule out 
immunization (or programme) error-related AEFIs, immunization stress related responses 
and coincidental events that could manifest as a COVID-19 vaccine-related AEFI. Therefore, 
during AEFI investigations it will be necessary to obtain information on:


• concomitant medication, with indication and administration dates


• vaccine administration techniques


• vaccine transport, storage and handling


• immunization session environment and organization.


If the district authorities and experts feel that the AEFI investigation can be done locally, 
they can visit the patient and initiate the detailed investigation with appropriate members of 
the local health care team. If not, assistance should be solicited from the higher levels of the 
hierarchy. For deaths, national investigations should be led by a team from the National AEFI 
Committee, supported in the investigation by the Expanded Programme for Immunization 
(EPI) or National Immunization Programme (NIP), the National Regulatory Authority and other 
experts, as needed. During field investigations, the COVID-19 specific AEFI investigation form 
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(Appendix 5.3), the WHO AEFI investigation software6 and aide mémoire7 should be used to 
guide the process.


3.2.1 Causality assessment of potential COVID-19 
vaccine-related AEFIs


Causality assessment is the systematic review and evaluation of available data about an AEFI to 
determine the likelihood of a causal association between the event(s) and the vaccine received. 
All countries must establish a process for causality assessment prior to the introduction of 
COVID-19 vaccines. In addition to having a functional post-marketing pharmacovigilance or 
AEFI surveillance system, there must be access to a functional expert group for causality 
assessment either at national, subnational, or regional levels. This step is critical for any 
country to ensure the scientific evaluation of potential COVID-19 vaccine-related AEFIs. Smaller 
countries who do not have enough experts may collaborate with neighbouring countries (or 
use regional resources), and larger countries may have committees at the subnational level.


The Causality assessment of an adverse event following immunization (AEFI), user manual for the 
revised WHO AEFI causality assessment classification8 outlines the scientific basis for causality 
assessment and performing the assessment in a four-step process. The same causality 
assessment principles and process should be applied for the assessment of COVID-19 vaccine-
related AEFIs.


However, because COVID-19 vaccines are novel vaccines, with multiple vaccine platforms, 
antigen targets and adjuvants produced by various manufacturers and will probably have 
differing implementation strategies adopted by different countries for broad target populations, 
information on risk of rare serious vaccine reactions will be limited at the time of regulatory 
assessment and authorization of the COVID-19 vaccines. The adaptation of causality assessment 
approaches must be envisaged to allow the efficient identification, monitoring and evaluation 
of suspected signals to ensure that the necessary regulatory and programmatic decisions are 
taken in a timely manner.


If phase III clinical trials are ongoing simultaneously with the widespread use of COVID-19 
vaccines due to their emergency use listing, AEFI committees should have access to the 
periodic safety updated reports (PSURs). In addition, serious adverse events rates could be 
made available to the committee by the COVID-19 vaccine manufacturer. Global information 
and information from other regions should be available for the causality assessments, to help 
to identify signals and situations that could require collection of more detailed information.


6 World Health Organization� AEFI investigation software� Available from: https://www�who�int/vaccine_safety/software-
assistance-guiding-hq-AEFI-investigations/en/� Accessed 28 October 2020�


7 World Health Organization� AEFI investigation aide mémoire� Available from: https://www�who�int/vaccine_safety/
initiative/investigation/New_aide-memoire_AEFI�pdf?ua=1� Accessed 28 October 2020�


8 World Health Organization� Causality assessment of an adverse event following immunization (AEFI)� Updated user 
manual for the revised WHO classification (Second edition). Available from: https://www�who�int/vaccine_safety/
publications/gvs_aefi/en/� Accessed 28 October 2020�
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3.2.2 Country preparedness and capacity required for 
causality assessment for COVID-19 vaccine-related AEFIs


The AEFI causality assessment committee should include experts from paediatrics, neurology, 
general medicine, forensic medicine, pathology, microbiology, immunology and epidemiology. 
In addition, other external specific medical experts such as geriatricians, pulmonologists, 
cardiologists, nephrologists should be invited following the introduction of COVID-19 
vaccines as they will be administered to individuals of all ages. If countries decide to use 
the AEFI committees to review AEFI cases to identify signals, the committees will need to 
be strengthened with additional expertise from statisticians and epidemiologists trained in 
research methodology. The committee communication spokesperson will be responsible for 
communication about the AEFI assessed by the committee, particularly with the media and 
other stakeholders.


The committee should be independent and should have secretarial support from both the 
immunization programmes (EPI or NIP) and the NRA. Alternatively, drug safety committees 
that evaluate adverse drug reactions could perform the causality assessment if training on 
AEFI causality assessments is provided. National pharmacovigilance centres play an important 
role in vaccine safety and their roles and responsibilities in causality assessment should be 
defined, taking into consideration the country context.


Countries with existing AEFI causality assessment committees do not need to establish a 
separate committee for COVID-19 vaccines. However, a refresher training course focusing 
on COVID-19 vaccine-specific AEFIs before COVID-19 vaccine introduction is warranted in 
the light of the unique challenges described above. Countries that do not have AEFI causality 
assessment committees should aim to establish such a committee prior to COVID-19 vaccine 
introduction to allow adequate time for training and preparation.


Decentralization should be considered in countries where the population and geographical 
territory are large. Sub-national AEFI causality assessment committees could be established, 
provided that the requisite expertise and other resources are available. This will enable timely 
AEFI causality assessment and reduce the workload for the national AEFI causality assessment 
committee. However, the sub-national committees should share all AEFI causality findings 
with the national committee. The sub-national level of AEFI causality assessment could also be 
considered as an interim stage of AEFI causality assessment for complex cases with national 
interest, for which the final assessment should be done by the national committee.


AEFI causality assessment committees should anticipate an increase in reporting of serious 
AEFIs following the introduction of COVID-19 vaccines due to the novelty of COVID-19 vaccines, 
the high vigilance for AEFIs, and broad range of target populations. Although this will increase 
their workload, the causality assessment must be performed in a timely manner to enable 
appropriate decision making and early response. This will be essential for maintaining the 
community’s confidence and trust of the COVID-19 vaccines. The frequency of AEFI causality 
assessment committee meetings should be adjusted to meet this demand.


Countries requiring special technical expertise for causality assessment, such as specific 
training on COVID-19 AEFI causality assessment or advice for laboratory tests, should contact 
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their WHO national or regional office. Assistance is also available from WHO at the global level 
by contacting: gvsi@who.int.


Establishing a regional technical committee for causality assessment with collaborative 
mechanisms for a broader range of expertise and experience in causality assessment will 
support countries with limited internal expertise and resources. The success of this strategy will 
depend on the country willingness to share information, where necessary, while maintaining 
confidentiality. In addition, this regional committee could provide advice for Member States 
on the trends and patterns of safety signals for COVID-19 vaccines in use in the region.


3.2.3 Case selection and prerequisites for individual causality 
assessment


The selection of AEFI cases reported from passive surveillance systems for causality assessment 
should focus on the following situations:


• serious AEFIs in vaccinated patients that result in death, are life-threatening, require 
inpatient hospitalization or prolongation of existing hospitalization, result in persistent 
or significant disability/incapacity, or result in a congenital anomaly or birth defect or is a 
medically important event or reaction;


• the occurrence of events with an unexpected high rate or unusual severity;


• signals generated as a result of individual or clustered cases;


• significant events of unexplained cause, occurring up to 1 year after COVID-19 vaccination 
(and that are not listed in the product information); or


• events causing significant parental, family or community concerns.


3.2.4 Key considerations during causality assessments for 
COVID-19 vaccine- related AEFIs


Performing scientific causality assessments requires a comprehensive, completed AEFI 
investigation dossier, with all the necessary information including a valid diagnosis, details of 
the vaccine administered, information about medication being taken at the time of vaccination 
or prior to the occurrence of the AEFI and an independent AEFI causality assessment committee. 
At the time of assessment, the AEFI case investigation should have been completed, all details 
of the case such as the COVID-19 AEFI report form, case investigation form, completed clinical 
case record, laboratory report, autopsy report, details of field investigations should be available.


Due to unique challenges associated with COVID-19 vaccines, the AEFI causality assessment 
committee should consider each of the following factors:


• Evidence for causes other than COVID-19 vaccines: Prior knowledge on background rates of 
the events in the population are essential to determine if the event is associated or not 
with the vaccine. This is important to support for the classification of coincidental events 
in adult population, particularly those with chronic diseases.


• Known causal association between COVID-19 vaccines and vaccination: Information available 
from clinical trials, information published for vaccine platforms and brand-specific AEFI 
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rates will be useful for the assessment. In addition, risk management plans and PSURs 
provided by the vaccine manufacturers will be useful.


• Novel administration technologies and handling requirements: Administration of some 
COVID-19 vaccines will require specific skills for storage conditions and handling of new 
technology. This could increase the risk of immunization-related errors.


• Diverse age groups: The use of COVID-19 vaccines for the immunization of adults and 
adolescents and in mass campaigns could increase the risk of reporting of immunization 
anxiety or immunization stress-related responses.


• Other qualifying factors for classification: These could include previous history of a similar 
event, background rates of pre-existing, present and past health conditions, medications, etc.


• Vaccine- enhanced COVID-19 disease: Vaccine-associated enhanced disease is known to be a 
AEFI associated with some live attenuated vaccines. COVID-19 vaccination may be associated 
with an increased risk of developing COVID-19-like disease or its complications. There 
is also a potential risk of individuals immunized with a COVID-19 vaccine could develop 
severe COVID-19 disease when exposed to wild-type COVID-19 virus. At present, there is 
no evidence that these risks exist for COVID-19 vaccines, but they cannot be excluded. It is 
important to keep in mind multisystem inflammatory syndrome in children and adults 
during causality assessment as the relationship is currently unclear.
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Tools for AEFI


It is recommended to use the existing data collection tools, as described in the Global Manual 
on Surveillance of AEFI5 for data collection, collation and processing for AEFIs. Some of the tools 
need to be amended and adapted to the context of the COVID-19 vaccine safety. The details 
of some available tools and how to access them are provided in Table 1.


Table 1: Tools recommended for COVID-19 vaccine-related AEFI reporting, investigation, 
management and causality assessments


Description Purpose Status for COVID-19 Electronic tool


AEFI reporting 
form


To collect basic reports 
of all AEFI cases that 
have been notified


COVID-19 standard AEFI 
reporting form that 
includes the name of the 
manufacturer and brand 
name


Use in-country tools if 
available; if not WHO 
recommends Vigiflow


AEFI linelist To collate the details in 
the reporting form


COVID-19 standard linelist 
that includes the name 
of the manufacturer and 
brand name


WHO recommends 
Vigiflow


AEFI 
investigation 
form


To collect detailed 
information when 
serious AEFI cases are 
investigated


Adapted to include 
COVID-19 specific 
questions


WHO AEFI 
investigation 
assistance software


AEFI causality 
assessment 
(available here)


To determine case 
classification of 
serious AEFI cases


Remains unchanged Global Vaccine Safety 
on-line causality 
assessment tool
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Appendix 5.1: Standard COVID-19 AEFI reporting 
form
 


 
STANDARAD REPORTING FORM FOR ADVERSE EVENTS FOLLOWING IMMUNIZATION (AEFI)   


*Patient name or initials:                                         
*Patient’s full Address:  
 
Telephone:  
Sex:  M    F  (Pregnant  Lactating ) 
 


*Date of birth (DD/MM/YYYY): _ _/_ _/_ _ _ _ 
OR Age at onset :    Years     Months   Days 
OR  Age Group:  0 <  1 year    1- 5 years      > 5 years - 18 years 


   > 18 years – 60 years     > 60 years 


*Reporter’s Name:  
Institution: 
Designation &Department: 
Address: 
 
 
Telephone & e-mail: 
Date patient notified event to health system (DD/MM/YYYY): 
_ _/_ _/_ _ _ _ 


Today’s date (DD/MM/YYYY): _ _/_ _/_ _ _ _                                               
 


Health facility (or vaccination centre) name: 


Vaccine Diluent 


Name of 
vaccine 
(Generic) 


*Brand Name 
incl. Name of 
Manufacturer 


*Date of 
vaccination 


*Time of 
vaccination 


Dose  
(1st, 2nd, 
etc.) 


*Batch/ 
Lot 
number 


Expiry date 
 


*Batch/ Lot 
number 


Expiry 
date 


 


Time of 
reconsti
tution 


 


          


          


          


          


          


          
 


*Adverse event (s):  Describe AEFI (Signs and symptoms): 
 Severe local reaction      >3 days   beyond nearest joint  
 Seizures                          febrile   afebrile 
 Abscess 
 Sepsis                                            
 Encephalopathy    
 Toxic shock syndrome                     
 Thrombocytopenia  
 Anaphylaxis   
 Fever≥38°C                        
 Other (specify)................................ 


Date & Time AEFI started (DD/MM/YYYY):                                                                                                    
__ __  / __ __  / __ __ __ __     Hr Min 


 


*Serious: Yes / No ;  èè  If Yes   Death   Life threatening   Disability   Hospitalization   Congenital anomaly  Other 
important medical event (Specify________________________________________________ ) 
 
*Outcome:     Recovering      Recovered     Recovered with sequelae     Not Recovered   Unknown 


 Died  If died, date of death (DD/MM/YYYY):   __ __  / __ __  / __ __ __ __  Autopsy done: Yes  No Unknown  


      
Past medical history (including history of similar reaction or other allergies), concomitant medication and dates of administration (exclude 
those used to treat reaction) other relevant information (e.g. other cases). Use additional sheet if needed : 


 
First Decision making level to complete: 


Investigation needed:    Yes    No  If yes, date investigation planned (DD/MM/YYYY):                                                                  
__ __  / __ __  / __ __ __ __ 


National level to complete: 


Date report received at national level (DD/MM/YYYY):                                                                        
__ __  / __ __  / __ __ __ __ 


AEFI worldwide unique ID :  


Comments:  
 


AEFI reporting id number: 


*Compulsory field 


Dec 2020 


05
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Appendix 5.1: Standard COVID-19 AEFI reporting 
form
 


 
STANDARAD REPORTING FORM FOR ADVERSE EVENTS FOLLOWING IMMUNIZATION (AEFI)   


*Patient name or initials:                                         
*Patient’s full Address:  
 
Telephone:  
Sex:  M    F  (Pregnant  Lactating ) 
 


*Date of birth (DD/MM/YYYY): _ _/_ _/_ _ _ _ 
OR Age at onset :    Years     Months   Days 
OR  Age Group:  0 <  1 year    1- 5 years      > 5 years - 18 years 


   > 18 years – 60 years     > 60 years 


*Reporter’s Name:  
Institution: 
Designation &Department: 
Address: 
 
 
Telephone & e-mail: 
Date patient notified event to health system (DD/MM/YYYY): 
_ _/_ _/_ _ _ _ 


Today’s date (DD/MM/YYYY): _ _/_ _/_ _ _ _                                               
 


Health facility (or vaccination centre) name: 


Vaccine Diluent 


Name of 
vaccine 
(Generic) 


*Brand Name 
incl. Name of 
Manufacturer 


*Date of 
vaccination 


*Time of 
vaccination 


Dose  
(1st, 2nd, 
etc.) 


*Batch/ 
Lot 
number 


Expiry date 
 


*Batch/ Lot 
number 


Expiry 
date 


 


Time of 
reconsti
tution 


 


          


          


          


          


          


          
 


*Adverse event (s):  Describe AEFI (Signs and symptoms): 
 Severe local reaction      >3 days   beyond nearest joint  
 Seizures                          febrile   afebrile 
 Abscess 
 Sepsis                                            
 Encephalopathy    
 Toxic shock syndrome                     
 Thrombocytopenia  
 Anaphylaxis   
 Fever≥38°C                        
 Other (specify)................................ 


Date & Time AEFI started (DD/MM/YYYY):                                                                                                    
__ __  / __ __  / __ __ __ __     Hr Min 


 


*Serious: Yes / No ;  èè  If Yes   Death   Life threatening   Disability   Hospitalization   Congenital anomaly  Other 
important medical event (Specify________________________________________________ ) 
 
*Outcome:     Recovering      Recovered     Recovered with sequelae     Not Recovered   Unknown 


 Died  If died, date of death (DD/MM/YYYY):   __ __  / __ __  / __ __ __ __  Autopsy done: Yes  No Unknown  


      
Past medical history (including history of similar reaction or other allergies), concomitant medication and dates of administration (exclude 
those used to treat reaction) other relevant information (e.g. other cases). Use additional sheet if needed : 


 
First Decision making level to complete: 


Investigation needed:    Yes    No  If yes, date investigation planned (DD/MM/YYYY):                                                                  
__ __  / __ __  / __ __ __ __ 


National level to complete: 


Date report received at national level (DD/MM/YYYY):                                                                        
__ __  / __ __  / __ __ __ __ 


AEFI worldwide unique ID :  


Comments:  
 


AEFI reporting id number: 


*Compulsory field 


Dec 2020 


05
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Appendix 5.2: AEFI linelist
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Appendix 5.3: AEFI investigation form adapted 
for COVID-19 immunization


 
 
                          AEFI FOLLOWING COVID 19 VACCINATION - INVESTIGATION FORM  


(Only for Serious Adverse Events Following Immunization -- Death / Disability / Hospitalization / Cluster) 
 


Section A                                                       Basic details 


Province/State                           District                                                             Case ID    
 


Place of vaccination (ü):   Govt. health facility    Private health facility    Other (specify) _________    
Vaccination in (ü):    Campaign    Routine    Other (specify) _________    
Address of vaccination site:  
 
 


Name of Reporting Officer: Date of investigation:  __ __  / __ __  / __ __ __ __          
 Date of filling this form:  __ __  / __ __  / __ __ __ __                                                                               


Designation / Position:  This report is:   First       Interim      Final 
Telephone # landline (with code):                                      Mobile:                        e-mail: 
Patient Name                                                                                                                                          Sex: M    F  
(use a separate form for each case in a cluster) 


Date of birth (DD/MM/YYYY): __ __  / __ __  / __ __ __ __                                                                               
OR Age at onset: __ __ years __ __ months  __ __ __ days         


OR  Age group:   <  1 year     1-5 years      > 5 years - 18 years   > 18 years – 60 years    > 60 years 


Patient’s full address with landmarks (Street name, house number, locality, phone number etc.): 
 
 


 
Brand name of 


vaccines (including 
manufacturer) 


/diluent received by 
patient 


Date of vaccination Time of 
vaccination 


Dose  
(e.g. 1st, 2nd, etc.) Batch/Lot number Expiry date 


 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


 
Type of site (ü)  Fixed    Mobile    Outreach     Other ___________ 
 
Date of first/key symptom (DD/MM/YYYY): __ __  / __ __  / __ __ __ __    Time of first symptom (hh/mm):  __ __  / __ __   
Date of hospitalization (DD/MM/YYYY):         __ __  / __ __  / __ __ __ __      
Date first reported to the health authority (DD/MM/YYYY):  __ __  / __ __  / __ __ __ __      
 
Status on the date of investigation (üü):  Died    Disabled    Recovering    Recovered completely   Unknown 
 
If died, date and time of death  (DD/MM/YYYY): __ __  / __ __  / __ __ __ __       (hh/mm):  __ __  / __ __   
Autopsy done? (üü)   Yes (date)_______________   No    Planned on (date)_____________ Time__________  
Attach report (if available)       
                                                                                


 


Section B                     Relevant patient information prior to immunization  
Criteria Finding Remarks (If yes provide details) 


Past history of similar event? Yes / No / Unkn  
Adverse event after any previous vaccination(s)? Yes / No / Unkn  
History of allergy to vaccine, drug or food? Yes / No / Unkn  
Pre-existing comorbidity/ congenital disorder? Yes / No / Unkn  
Pre-existing acute illness (30 days) prior to vaccination? Yes / No / Unkn  
Has the patient tested Covid19 positive prior to vaccination? Yes / No / Unkn  
History of hospitalization in last 30 days, with cause? Yes / No / Unkn  
Was the patient receiving any concomitant medication? 
(If yes, name the drug, indication, doses & treatment dates) 


Yes / No / Unkn  


Family history of any disease (relevant to AEFI) or allergy? Yes / No / Unkn  
For adult women 


• Currently pregnant?   Yes (weeks) ______________________ / No / Unknown 
•   Currently breastfeeding? Yes / No 


Oct 2020 
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Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 2/5 
For infants 


The birth was  full-term   pre-term  post-term.                          Birth weight:  
 


      Delivery procedure was  Normal     Caesarean    Assisted (forceps, vacuum etc.)   with complication  (specify) 


Section C                           Details of first examination** of serious AEFI case 
Source of information (üü all that apply):  Examination by the investigator      Documents        Verbal autopsy 
  Other____________________________  If from verbal autopsy, please mention source ____________________________ 
 


Name of the person who first examined/treated the patient:____________________________ 
Name of other persons treating the patient: _________________________________ 
Other sources who provided information (specify): ______________________________ 
 
Signs and symptoms in chronological order from the time of vaccination: 
 
 
 
 
 
 
 
Name and contact information of person completing 
these clinical details: 


Designation: Date/time 


**Instructions – Attach copies of ALL available documents (including case sheet, discharge summary, case notes, 
laboratory reports and autopsy reports, prescriptions for concomitant medication) and then complete additional 
information NOT AVAILABLE in existing documents, i.e.  
• If patient has received medical care - attach copies of all available documents (including case sheet, discharge 


summary, laboratory reports and autopsy reports, if available) and write only the information that is not available in the 
attached documents below 


• If patient has not received medical care – obtain history, examine the patient and write down your findings below (add 
additional sheets if necessary) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Provisional / Final diagnosis: 
 
 
Section D              Details of vaccines provided at the site linked to AEFI on the corresponding day  
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Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 3/5 


Number immunized 
for each antigen at 
session site. Attach 
record if available. 


Vaccine 
name          


Number 
of doses          


 


a) When was the patient immunized?        (üü the  below and respond to ALL questions) 


 Within the first vaccinations of the session  Within the last vaccinations of the session  Unknown 


In case of multidose vials, was the vaccine given   within the first few doses of the vial administered?   within the 
last doses of the vial administered?  unknown? 


b) Was there an error in prescribing or non-adherence to recommendations for use of this 
vaccine? Yes* / No 


c) Based on your investigation, do you feel that the vaccine (ingredients) administered could have 
been unsterile? 


Yes* / No / Unable to 
assess 


d) Based on your investigation, do you feel that the vaccine's physical condition (e.g. colour, 
turbidity, foreign substances etc.) was abnormal at the time of administration? 


Yes* / No / Unable to 
assess 


e) Based on your investigation, do you feel that there was an error in vaccine 
reconstitution/preparation by the vaccinator (e.g. wrong product, wrong diluent, improper 
mixing, improper syringe filling etc.)? 


Yes* / No / Unable to 
assess 


f) Based on your investigation, do you feel that there was an error in vaccine handling (e.g.  
break in cold chain during transport, storage and/or immunization session etc.)? 


Yes* / No / Unable to 
assess 


g) Based on your investigation, do you feel that the vaccine was administered incorrectly (e.g. 
wrong dose, site or route of administration, wrong needle size, not following good injection 
practice etc.)? 


Yes* / No / Unable to 
assess 


h) Number immunized from the concerned vaccine vial/ampoule     


i) Number immunized with the concerned vaccine in the same session  


j) Number immunized with the concerned vaccine having the same batch number in other 
locations. Specify locations: _____________  


k) Could the vaccine given to this patient have a quality defect or is substandard or falsified? Yes* / No / Unable to 
assess 


l) Could this event be a stress response related to immunization (e.g. acute stress response, 
vasovagal reaction, hyperventilation, dissociative neurological symptom reaction etc.)? 


Yes* / No / Unable to 
assess 


m) Is this case a part of a cluster? Yes* / No / Unkn 


i. If yes, how many other cases have been detected in the cluster?  


a. Did all the cases in the cluster receive vaccine from the same vial? Yes* / No / Unkn 


b. If no, number of vials used in the cluster (enter details separately)  
*It is compulsory for you to provide explanations for these answers separately 
 
 


Section E        Immunization practices at the place(s) where concerned vaccine was used 
(Complete this section by asking and/or observing practice) 


Syringes and needles used: 
• Are AD syringes used for immunization? Yes / No / Unkn 
If no, specify the type of syringes used:   Glass   Disposable   Recycled disposable   Other _______ 
Specific key findings/additional observations and comments: 
 
 
 
 
 
 
Reconstitution: (complete only if applicable, üü NA if not applicable) 
• Reconstitution procedure (üü) 


                              Same reconstitution syringe used for multiple vials of same vaccine? 
                              Same reconstitution syringe used for reconstituting different vaccines?  
                              Separate reconstitution syringe for each vaccine vial? 
                              Separate reconstitution syringe for each vaccination? 


Status 
Yes No NA 
Yes No NA 
Yes No NA 
Yes No NA 


• Are the vaccines and diluents used the same as those recommended by the manufacturer? Yes No NA 
Specific key findings/additional observations and comments: 
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Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 4/5 
 
 
Injection technique in vaccinator(s): (Observe another session in the same locality – same or different place) 
• Correct dose and route? Yes / No 
• Time of reconstitution mentioned on the vial? (in case of freeze dried vaccines) Yes / No 
• Non-touch technique followed? Yes / No 
• Contraindications screened prior to vaccination? Yes / No 
• How many AEFI were reported from the centre that distributed the vaccine in the last 30 days?  
• Training received by the vaccinator? (If Yes, specify the date of last training ____________) Yes / No 
Specific key findings/ additional observations and comments? 
 
 
 
 


Section F                                       Cold chain and transport 
(Complete this section by asking and/or observing practice) 


Last vaccine storage point:  
• Is the temperature of the vaccine storage refrigerator monitored? Yes / No 


o If “yes”, was there any deviation outside of 2-8° C after the vaccine was placed inside? Yes / No 
o If “yes”, provide details of monitoring separately. 


• Was the correct procedure for storing vaccines, diluents and syringes followed? Yes / No / Unkn 
• Was any other item (other than EPI vaccines and diluents) in the refrigerator or freezer? Yes / No / Unkn 
• Were any partially used reconstituted vaccines in the refrigerator? Yes / No / Unkn 
• Were any unusable vaccines (expired, no label, VVM at stages 3 or 4, frozen) in the refrigerator? Yes / No / Unkn 
• Were any unusable diluents (expired, manufacturer not matched, cracked, dirty ampoule) in the 


store? Yes / No / Unkn 


Specific key findings/additional observations and comments: 
 
 
Vaccine transportation:  
• Type of vaccine carrier used  
• Was the vaccine carrier sent to the site on the same day as vaccination? Yes / No / Unkn 
• Was the vaccine carrier returned from the site on the same day as vaccination? Yes / No / Unkn 
• Was a conditioned ice-pack used? Yes / No / Unkn 
Specific key findings/additional observations and comments: 
 
 


 


Section G       Community investigation (Please visit locality and interview parents/others) 
 
Were any similar events reported within a time period similar to when the adverse event occurred and in the same locality?                                                          
Yes / No / Unknown    If yes, describe:  
 
 
If yes, how many events/episodes? 


 
Of those effected, how many are  
• Vaccinated:_____________________________ 
• Not vaccinated:__________________________ 
• Unknown:________________________________ 
 
Other comments: 
 


 


Section H       Other findings/observations/comments 
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78 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting







COVID-19 VACCINES: 
DESCRIPTION AND 
GENERAL SAFETY 
CONSIDERATIONS FOR 
IMPLEMENTATION


MONITORING AND 
RESPONDING TO ADVERSE 
EVENTS OF SPECIAL 
INTEREST (AESIS)


COVID-19 VACCINES:


SAFETY  
SURVEILLANCE  
MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting







Contents


Key points ��������������������������������������������������������������������������������������������������������������������������������������������������������81


1. Introduction ����������������������������������������������������������������������������������������������������������������������������������������������82


2. Adverse events of special interest and preparedness prior to COVID-19 
vaccine introduction �����������������������������������������������������������������������������������������������������������������������������82
2.1 Adverse events of special interest (AESIs) ������������������������������������������������������������������������������82
2.2 Identifying and shortlisting adverse events of special interest (AESIs) �������������������������83


3. Active vaccine safety surveillance ��������������������������������������������������������������������������������������������������86


4. Key considerations for implementing AVSS systems ��������������������������������������������������������������87
4.1 Resources, governance and ethical considerations ������������������������������������������������������������87
4.2 Co-ordination of AVSS systems ��������������������������������������������������������������������������������������������������87
4.3 Data collection for AVSS systems ����������������������������������������������������������������������������������������������88
4.4 Specific methods used for AVSS ������������������������������������������������������������������������������������������������88


5. Implementing AVSS systems for COVID-19 vaccine-related AESIs ������������������������������������89
5.1 Delayed AESIs �����������������������������������������������������������������������������������������������������������������������������������89
5.2 Severe and serious AESIs �������������������������������������������������������������������������������������������������������������89
5.3 Identified AESIs in priority target groups ��������������������������������������������������������������������������������90
5.4 Surveillance of AESIs during mass COVID-19 immunization campaigns ����������������������90
5.5 Key resources for evaluating and processing COVID-19 vaccine listed AESIs �������������90


6. Identifying, reporting and responding to COVID-19 vaccine-related AESIs ������������������92
6.1 AESI reporting and response mechanisms in AVSS systems ��������������������������������������������94


6.1.1 AESIs detected though active vaccine safety surveillance systems ������������������������������������� 94
6.1.2 Investigating AESI in patients exposed to COVID-19 vaccination ����������������������������������������� 95
6.1.3 Data analyses for AESI cases from active surveillance systems �������������������������������������������� 95


6.2 Reconciling AESI data ��������������������������������������������������������������������������������������������������������������������95
6.3 Tools for active surveillance of AESIs ���������������������������������������������������������������������������������������96
6.4 Prioritizing preparedness for AESI ��������������������������������������������������������������������������������������������96
6.5 AESI for special populations: pregnant women, neonates and 


immunocompromised individuals ��������������������������������������������������������������������������������������������99
6.6 Sudden unexpected death as an AESI �������������������������������������������������������������������������������������99


7. Appendices ����������������������������������������������������������������������������������������������������������������������������������������������101
Appendix 7.1: Summary of methods that can be used for active vaccine safety 


surveillance systems for AESIs ������������������������������������������������������������������������������������������������ 101
Appendix 7.2: COVID-19 AESI reporting form ������������������������������������������������������������������������������� 105
Appendix 7.3: COVID-19 AESI linelisting form ������������������������������������������������������������������������������� 106
Appendix 7.4: COVID-19 AESI confirmation forms (under development) ���������������������������� 107
Appendix 7.5: AEFI investigation form adapted for AESI following COVID-19 


immunization ��������������������������������������������������������������������������������������������������������������������������������108


80 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting







Key points


• Conventional vaccine safety pharmacovigilance and surveillance systems will need 
to be adapted rapidly in the context of COVID-19 vaccine introduction to ensure 
that the safety of the public is not put at risk.


• Shortlisting pre-specified adverse events of special interest (AESIs) before COVID-19 
vaccine introduction will enable countries and regions to define events, ensure the 
availability of suitable tools, provide training for relevant staff and identify disease 
codes and estimate background rates.


• Before implementing active vaccine surveillance systems (AVSS) countries should 
have efficient passive surveillance systems for detecting AEFIs.


• AVSS can use different methods to monitor and assess COVID-19 vaccine-related 
AESIs including sentinel surveillance, data linkage and cohort event monitoring 
(CEM), depending on available expertise, resources and funding and type of data 
available for AVSS.


• The use of electronic tools such as m-Health and e-Health can facilitate the 
implementation of AVSS.


• AVSS can be used to detect delayed, AESIs, serious AESIs, AESIs in specific populations, 
and AESIs occurring during mass COVID-19 vaccination programmes.


• AESIs should be identified, irrespective of exposure to COVID-19 vaccine, based 
on a pre-specified list, which will be unique for each country or region, and the 
diagnosis of each AESI case identified should match an approved case definition.


• Comparing the incidence of the AESI, identified via AVSS, for COVID-19 vaccinated 
and unvaccinated individuals will enable to ascertain if there is a link between the 
AESI and the COVID-19 vaccine product and if there is need for further specific 
studies to confirm such an association.


• The causality assessment committee should be trained to review population-based 
scientific data arising from the specific types of studies in active surveillance systems.


• When signals are detected the vaccination programme, national regulatory 
authorities, the vaccine manufacturers and WHO should be informed so that they 
can consult other countries and global experts to determine if the signal warrants 
further verification through specific studies.


• Although no AESIs specific to pregnant women, foetuses or neonates have been 
reported, when COVID-19 vaccines are deployed it will be essential to follow 
pregnancy outcomes with, for example, a registry so that follow-up can be 
maintained for any adverse outcomes to the mother, foetus or new-born.


• Appropriate communication with the community and all stakeholders at all stages 
of the process of investigation, causality assessment and the outcomes will be 
critical to maintain confidence in the vaccination programme, the health system 
and the health authorities.
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Introduction


In the context of COVID-19 vaccine introduction, conventional vaccine safety surveillance 
systems will need to rapidly adapt to newer techniques of surveillance and ensure that 
post-vaccination safety and exposure information are collected and processed rapidly and 
responded to in near real time to ensure that the safety of the public is not put at risk.


Preparedness to address safety concerns rapidly is essential to counter real or perceived safety 
concerns particularly in the context of addressing adverse events following immunization (AEFIs) 
and adverse events of special interest (AESIs). For AEFIs, any event following immunization 
that is notified is reported and processed as outlined in the module on AEFIs; however pre-
specified AESI should be identified through an active process and then reported, investigated 
and analysed to identify signals.


Adverse events of special interest and 
preparedness prior to COVID-19 vaccine 
introduction


2.1 Adverse events of special interest (AESIs)
The US Food and Drug Administration (FDA) defines an adverse event of special interest (serious 
or non-serious) as an event of scientific and medical concern specific to the sponsor’s product 
or programme, for which ongoing monitoring and rapid communication by the investigator to 
the sponsor can be appropriate. Such an event might warrant further investigation in order to 
characterize and understand it. Depending on the nature of the event, rapid communication 
by the trial sponsor to other parties (e.g., regulators) might also be warranted.1


1 Guidance for Industry E2F Development Safety Update Report� Available from: https://www�fda�gov/media/71255/
download� Accessed 22 November 2020�
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Operational definition of an AESI: An AESI is a pre-specified medically-significant event that 
has the potential to be causally associated with a vaccine product that needs to be carefully 
monitored and confirmed by further special studies.


2.2 Identifying and shortlisting adverse events 
of special interest (AESIs)


AESIs are usually identified through active vaccine safety surveillance (AVSS) systems. 
Conditions commonly considered as AESIs include serious events that have followed other 
immunizations, for example:


• Guillain-Barré syndrome (GBS);


• acute disseminated encephalomyelitis (ADEM);


• anaphylaxis;


• serious events potentially related to novel platforms;


• serious events potentially related to adjuvants;


• serious events related to vaccine failure/immunogenicity (vaccine-associated enhanced 
disease (VAED)); or


• events that are potentially important for specific populations.


Such conditions are shortlisted if there is a:


• proven association with immunization that is true for most, if not all, vaccines;


• proven association with a known vaccine platform or adjuvant that is being used in any 
COVID-19 vaccine;


• theoretical concern based on immunopathogenesis of COVID-19 disease;


• theoretical concern related to viral replication during COVID-19 infection; or


• theoretical concern because it has been demonstrated in an animal model with one or 
more candidate vaccine platforms.


The relationship between AEFIs and AESIs is shown schematically in Fig 1 and the differences 
between AEFIs and AESIs and their practical implications are summarized in table 1.
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Fig 1: Schematic representation of the relationship between AESIs and AEFIs.
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* All events in a community that cause morbidity. Background rates provide information on the incidence of such events 
in the community
** Adverse events of special interest (AESls) for a community defined prior to COVID-19 vaccine introduction. These 
events are of 'special interest' because although they are known to occur coincidently in the population, they have the 
potential to be associated with one or more of the COVID-19 vaccine platforms. It is important to estimate the 
background rates for these events and set up specific surveillance and training
*** Adverse events following COVID-19 immunization (AEFls)
**** AESls identified following COVID-19 immunization. In addition to following the requirements for AEFI management, 
there may be special requirements defined for AESls, including investigation, follow-up and causality assessment 
activities
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Table 1: Differences between AEFIs and AESIs and practical implications


AEFI AESI in the context of COVID-19


What Any untoward medical occurrence 
that follows immunization, and that 
does not necessarily have a causal 
relationship with the usage of the 
vaccine. The adverse event may be 
any unfavourable or unintended sign, 
abnormal laboratory finding, symptom 
or disease.


A pre-specified event that has the 
potential to be causally associated with 
a vaccine product that needs to be 
carefully monitored and confirmed by 
further special studies.


Purpose of 
collecting 
information


To identify all events after vaccination 
– determine if serious, investigate 
(serious) and do causality assessment.


To identify pre-specified specific events 
by a set criterion and determine if 
the event is associated with COVID-19 
vaccination.


Identification 
method


Identified via spontaneous reporting 
by vaccine recipients or their parents, 
or health care workers or other 
persons who first notice the event.


Identified via an active surveillance 
system in sentinel sites or electronic 
health record (EHR-based cohort 
studies, CC, SCCS, rapid assessment e.g. 
VSD, VAC4EU, GVDN) by a health care 
worker or other staff in the system.


Case 
definitions


Important Critical


Type of 
reporting


All events that follow immunization 
and are notified to the health care 
system.


All events identified through active 
surveillance that fit the case definition, 
irrespective of immunization status.


Training All frontline immunization staff in 
health care facilities (public and 
private); and other relevant staff for 
reporting, investigation, data analysis, 
and causality assessment


Immunization staff and other health 
care workers in sentinel sites and 
predefined active surveillance systems, 
NIP/EPI mangers, NRA, research staff, 
national AEFI committee


Users Health care workers, NIP/EPI 
managers, NRA, surveillance 
and information managers, 
epidemiologists, surveillance and 
information managers, vaccine safety 
partners including the community


Sentinel site staff, NIP/EPI managers, 
NRA, epidemiologists, national AEFI 
committees, study teams.


Abbreviations: CC: case-control; EPI: Expanded programme on immunization; NIP: national immunization programme; 
NRA: nal regulatory agency; SCCS: self-controlled cohort study


Shortlisting pre-specified AESIs before COVID-19 vaccine introduction will enable countries 
and regions to prepare for vaccine safety surveillance. This will involve defining the events, 
ensuring suitable tools are available to detect them, providing training for relevant staff 
and identifying the disease codes and estimating the background rates for the AESIs. This is 
important because AESIs are generally detected and reported through active vaccine safety 
surveillance (AVSS) systems as described below.
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Active vaccine safety surveillance


Passive surveillance systems collect information on AEFIs and are useful for the identification 
of potential safety signals for adverse events that were unknown at the time of vaccine 
authorization or that are unexpected. However, these passive systems are unable to 
differentiate between a reaction following immunization and a coincidental event.


Active vaccine safety surveillance (AVSS) systems aim to collect complete, accurate information 
about adverse events following immunization (AEFIs) and their risk factors in a defined 
population via a continuous organized process. The information is collected with defined 
objectives which are to investigate one or more AEFIs that are pre-specified adverse events of 
special interest (AESIs).2 AVSS, unlike passive surveillance systems, collect relevant data from 
all individuals within a defined population, thereby minimizing under-reporting.


AVSS systems can also be used for signal detection3 (like passive surveillance systems) but 
they can also be used to determine:


• the rate of an event, in a defined population;


• the relative risk of the event:


 – the chance of the event occurring in those who were vaccinated with the specific vaccine, 
compared with those who were not or those who received a comparator vaccine;


 – the change in the event rate over time;


• the occurrence of events in both vaccinated and unvaccinated individuals in the 
defined population.


2 CIOMS� Guide to active vaccine safety surveillance� Available from: https://cioms�ch/publications/product/cioms-guide-
to-active-vaccine-safety-surveillance/� Accessed 28 October 2020�


3 In some countries AVSS is used for signal detection� Data linkage is used in the United States of America https://
www�cdc�gov/vaccinesafety/ensuringsafety/monitoring/vsd/index�html and m-Health is used in Australia� https://www�
westernalliance.org.au/2016/05/mhealth-using-mobile-technologies-to-improve-access-and-efficiency-in-health-care-
delivery�


03 Key considerations for implementing 
AVSS systems


Countries should first establish efficient passive surveillance systems as the basic system for 
detecting AEFIs. AVSS systems should not be implemented to increase passive AEFI reporting 
rates. If passive AEFI reporting rates are below the recommended minimum WHO standard,4 
efforts should be made to improve AEFI reporting through strengthening the existing systems 
or implementing stimulated passive surveillance.


The COVID-19 surveillance and vaccine and vaccination landscape will vary markedly throughout 
the world and this will lead to different significant knowledge gaps. The CIOMS guide to active 
vaccine safety surveillance proposes an algorithm for determining when AVSS systems should 
be implemented.2 At the time of COVID-19 vaccine authorization by a national regulatory 
agency, a risk management plan (RMP) should define any anticipated risks from the vaccine. 
At this point the AVSS algorithm can be used to determine what surveillance methods and 
post-authorization clinical trials or studies should be implemented.


4.1 Resources, governance and ethical 
considerations


AVSS systems will require more planning, resources (including funding) and expertise to 
set up than passive systems. They should be implemented using a collaborative approach, 
involving stakeholders, such as the vaccine manufacturer,5 the Ministry of Health, the national 
immunization technical advisory group, multilateral and non-governmental organizations, 
the national regulatory authority and pharmacovigilance centres. Ethical and privacy 
clearances will be required to collect and analyse identifiable data, as described in the data 
management module.


4.2 Co-ordination of AVSS systems
Ideally there should be a global coordination of AVSS systems, as well as regional or national 
coordination, through the proposed or existing governance and research structures, 
as described in the module on stakeholders. This coordination will avoid duplication of effort 


4 Lei J, Balakrishnan MR, Gidudu JF, Zuber PLF� Use of a new global indicator for vaccine safety surveillance and trends 
in adverse events following immunization reporting 2000-2015� Vaccine� 2018;36(12):1577-1582� doi: 10�1016/j�
vaccine�2018�02�012�


5 For the purpose of this document, manufacturer also means marketing authorization holder�
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and increase the size of the population under surveillance, thus enabling the assessment of 
very rare events and making comparisons.


4.3 Data collection for AVSS systems
Individual data, linked by a unique identifier, should be collected in the defined population for 
vaccination events, health events or outcomes and demographic characteristics. This identifier 
could be a national identification number, such as a social security number, a trial or study 
participant number, and if not, available linkage could be done using demographic identifiers, 
such as initials, date of birth or address.


The tools for data collection for AESI in AVSS systems are described below and provided in the 
Appendices. Table 2 describes the core and complete data points to be collected for AVSS. 
Ideally electronic databases should be used for analysis.


Table 2: Core and complete data sets, linked through a unique individual identifier or 
initials, date of birth, address, to be collected for the AVSS system


Vaccination data Health events or outcomes Demographic data


Co
m


pl
et


e 
da


ta
 s


et


Co
re


 d
at


a 
se


t


Vaccine brand name Adverse event(s) Age at onset


Lot number Date of onset of symptoms Gender


Date of vaccination Serious Medical conditions


Dose number Outcome Medication


Site of vaccination – –


Place of vaccination Place of care –


Vaccine antigens – –


Concomitant vaccines – –


Route administration – –


4.4 Specific methods used for AVSS
The methods that can be used in AVSS systems for the collection of data on COVID-19 vaccine-
related AESIs are described in Appendix 7.1. These methods include cohort event monitoring 
(CEM), sentinel surveillance and data linkage. Electronic tools, such as m-Health and e-Health, 
can facilitate the implementation of AVSS. The method selected will depend on factors such as 
available expertise, resources and funding and what data are needed and available for AVSS.


Implementing AVSS systems for 
COVID-19 vaccine-related AESIs


The implementation of COVID-19 vaccine-related AVSS systems for AESIs should:


• be considered when it is important to define the risk and risk factors in the population 
immunized with COVID-19 vaccines;


• be considered as complementary to existing passive surveillance systems;


• be considered when significant knowledge gaps cannot be addressed through enhanced 
passive surveillance;


• use harmonized protocols wherever possible;


• have sufficient funding and robust governance systems;


• operate independently without conflicts of interests; and


• have systems in place to share collected data widely and transparently.


Some of the types of AESIs that can be identified with AVSS systems are described below.


5.1 Delayed AESIs
Some AESIs, such as vaccine-associated enhanced disease (VAED) or those with an 
immunopathogenesis, may have delayed onset. For these events, passive surveillance is 
often subject to underreporting as events occurring closer to vaccination are more likely 
to be reported and those occurring at distance to vaccination are less likely to be reported. 
The type of specific AVSS systems that could be implemented for these delayed AESIs include 
CEM and sentinel surveillance. Data linkage could be used for hypothesis testing to establish 
if a causal relationship exists between a particular AESI and a COVID-19 vaccine.


5.2 Severe and serious AESIs
In many countries AEFI reporting by health care workers is inadequate because of poor 
knowledge of what defines an AEFI and barriers to reporting. Many of the COVID-19 vaccine-
related AESI that have been identified for surveillance are severe or serious, or both, resulting 
in hospital visits or admissions. In addition, the COVID-19 vaccine-related AESIs that have 
been identified also occur at a background rate in unvaccinated individuals. For this situation, 
AVSS using sentinel surveillance could be used to identify all those having hospital visits or 
being admitted for one of the pre-specified AESIs. If electronic vaccination history and health 
event data are available for a large population, data linkage could be used.


05


88 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting







Implementing AVSS systems for 
COVID-19 vaccine-related AESIs


The implementation of COVID-19 vaccine-related AVSS systems for AESIs should:


• be considered when it is important to define the risk and risk factors in the population 
immunized with COVID-19 vaccines;


• be considered as complementary to existing passive surveillance systems;


• be considered when significant knowledge gaps cannot be addressed through enhanced 
passive surveillance;


• use harmonized protocols wherever possible;


• have sufficient funding and robust governance systems;


• operate independently without conflicts of interests; and


• have systems in place to share collected data widely and transparently.


Some of the types of AESIs that can be identified with AVSS systems are described below.


5.1 Delayed AESIs
Some AESIs, such as vaccine-associated enhanced disease (VAED) or those with an 
immunopathogenesis, may have delayed onset. For these events, passive surveillance is 
often subject to underreporting as events occurring closer to vaccination are more likely 
to be reported and those occurring at distance to vaccination are less likely to be reported. 
The type of specific AVSS systems that could be implemented for these delayed AESIs include 
CEM and sentinel surveillance. Data linkage could be used for hypothesis testing to establish 
if a causal relationship exists between a particular AESI and a COVID-19 vaccine.


5.2 Severe and serious AESIs
In many countries AEFI reporting by health care workers is inadequate because of poor 
knowledge of what defines an AEFI and barriers to reporting. Many of the COVID-19 vaccine-
related AESI that have been identified for surveillance are severe or serious, or both, resulting 
in hospital visits or admissions. In addition, the COVID-19 vaccine-related AESIs that have 
been identified also occur at a background rate in unvaccinated individuals. For this situation, 
AVSS using sentinel surveillance could be used to identify all those having hospital visits or 
being admitted for one of the pre-specified AESIs. If electronic vaccination history and health 
event data are available for a large population, data linkage could be used.


05


89Monitoring and responding to adverse events of special interest (aesis)


VACCINE DESCRIPTION
SKATEHOLDERS


ESTABLISHING 
SURVEILLANCE SYSTEMS


AEFI
AESI


DATA MANAGEMENT 
SYSTEMS


ENGAGING WITH 
PHARMACEUTICAL INDUSTRY


REGULATORY  
RELIANCE


COMMUNICATION
4C.3_Covid19_safety


SAGE March 2021 meeting







5.3 Identified AESIs in priority target groups
It is likely that the authorized COVID-19 vaccines will have different reactogenicity profiles and 
will be used in populations with different ages, co-morbidities, concomitant medications and 
vaccine exposure. In the elderly, who are likely to be a priority vaccine target group, some of the 
COVID-19 vaccine-related AESIs, e.g., coronary artery disease, cerebrovascular disease, might 
be seen in the absence of COVID-19 immunization (background rate). Focused AVSS systems, 
using CEM should be considered for an elderly vaccinated cohort and sentinel surveillance 
could be used for conditions that are likely to result in hospital visits or hospitalization.


5.4 Surveillance of AESIs during mass COVID-19 
immunization campaigns


If COVID-19 vaccines are delivered via mass immunization campaigns, many individuals will 
be exposed to the vaccines in a short time, with limited time for AEFI detection and analyses. 
Community concerns around vaccine safety are usually high when a new vaccine is introduced, 
particularly in the setting of mass immunization campaign (see module on communication 
strategies). In such situations, AVSS systems using tools such as m-Health or e-Health will help 
obtain near real-time surveillance data for all AEFIs, including AESIs.


5.5 Key resources for evaluating and 
processing COVID-19 vaccine listed AESIs


Additional unique resources are being developed for identifying and responding to AESIs, 
including protocols, case definitions, AESI confirmation forms, tabular checklists, automated 
tools for assessments, background rates and codes. Many of these can also be used in AEFI 
assessment and interpretation of signals are shown in Table 3. This will be consolidated as a 
separate document for countries and programmes seeking detailed guidance. Some of these 
resources are already available.
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Table 3: Key resources available and being developed for evaluating and processing 
COVID-19 vaccine listed AESIs (can also be used for AEFIs)


Description Purpose Settings for use


Brighton case 
definitions


To provide a standard case 
definition so safety data are 
comparable


See https://brightoncollaboration.us/
covid-19/ for latest list and definitions


AESI 
confirmation and 
interpretation 
forms


Detailed data form to facilitate 
standardized data collection and 
interpretation focused on the 
Brighton criteria to assess LOC.


 — case investigation and assessment
 — AEFI signal / cluster investigation
 — outcome validation for analytic and 
epidemiological studies


Tabular checklist 
and algorithm 
to determine 
certainty


Abbreviated tabular form to 
summarize available case data 
and assign LOC


 — same as above but where data have 
been collected and data abstraction 
is not needed


Automated tool 
to determine LOC 
for cases


To replace the previous Brighton 
online ABC tool


 — training for LOC determination
 — causality assessment where first step 
is to determine LOC
 — any setting where LOC needs to be 
assessed


Background rates 
and risk factors 
of AESI


To provide summarized data on 
incidence of event as coincidental 
events by age, gender and 
geography


 — epidemiologic studies where 
expected versus observed are 
compared
 — public reassurance in terms of 
‘expected’ coincidental events


ICD and MedDRA 
codes


To assist in identifying or coding 
events from or for health care or 
pharmacovigilance databases


 — AEFI MedDRA coding
 — coded database searches


Template 
protocols


Assess background rates, conduct 
active surveillance


LOC: level of certainty


The resources shown in Table 3 are being prepared for all the AESI listed in Table 4 as well as 
for several others related to maternal, foetal and neonatal outcomes, narcolepsy and sudden 
unexpected death. These will be made available at the Brighton collaboration website (www.
brightoncollaboration.us) at a specific site dedicated to COVID-19. From the COVID-19 webpage, 
links will be provided to a spreadsheet listing AESI in separate rows. The spreadsheet columns, 
will have embedded links for each AESI to enable access to the published or newly drafted 
case definitions, the data abstraction and interpretation forms, the tools for assigning level 
of certainty, background rates, risk factors, ICD and MedDRA codes and template protocols. 
For any tools not yet developed, the spreadsheet will provide a date by which it is planned 
to have a tool available.
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Identifying, reporting and responding to 
COVID-19 vaccine-related AESIs


AESI detection can only start after the country finalizes the list of events that are considered as 
AESIs to be monitored in vaccinated and unvaccinated individuals. The list of AESI conditions 
should be developed based on the recommendations of their technical advisory group or 
from the list in Table 4. If possible, the background rates of these conditions should be known 
before COVID-19 vaccine introduction. Countries should have a national causality assessment 
committee with the necessary expertise. The members of this committee should be specifically 
trained to review population- based scientific data obtained from AESI cases and have the 
capacity to process them as outlined below.


At the 42nd meeting of the Global Advisory Committee on Vaccine Safety (GACVS) in May 2020, 
a list of potential AESIs were identified in collaboration with Brighton Collaboration’s Safety 
Platform for Emergency vACcines (SPEAC).6,7 It was recommended that available and newly 
generated Brighton Collaboration case definitions for AESIs and tools to assess certainty 
of cases should be shared widely for countries to use and to be aligned. Table 4 lists the 
vaccine platform- and COVID-19 disease-related AESI from the May SPEAC list. Details are 
available at https://brightoncollaboration.us/covid-19/. As new information emerges this list 
will be updated.


The AESIs should be identified irrespective of the exposure to COVID-19 vaccine based on a 
pre-specified list, which will be unique for each country or region and diagnosis of each AESI 
case identified should match an approved case definition e.g., the Brighton Collaboration 
case definitions.


Depending on the AESI surveillance methodology (Appendix 7.1) and the protocol adopted 
by the country, AESIs can be detected through:


• prospective surveillance, which requires that health care workers are trained to detect 
AESIs, using simplified case definitions, as they occur;


• retrospective surveillance, which requires designated surveillance staff to conduct systematic 
searches for pre-specified AESIs, using a simplified case definition, in the target population 
by examining patient records at facilities; or


• other electronic methods.


6 Global Advisory Committee on Vaccine Safety, 27-28 May 2020 https://www�who�int/vaccine_safety/committee/reports/
May_2020/en/


7 Safety Platform for Emergency vACcines (SPEAC)� Available from: https://brightoncollaboration�us/speac/� Accessed 
8 December 2020�
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Master protocols are being developed to facilitate the implementation of active vaccine safety 
surveillance for AESIs with COVID-19 vaccines using harmonized methods and standardized 
tools. This will be posted on WHO website as they become available.


Table 4: List of AESI defined for COVID-19 vaccines (May 2020)


AESI


Vaccine-associated enhanced disease


Multisystem inflammatory syndrome in children


Acute respiratory distress syndrome


Acute cardiovascular injury (microangiopathy, heart failure, stress cardiomyopathy, coronary 
artery disease arrhythmia, myocarditis)


Coagulation disorder (thromboembolism, haemorrhage)


Acute kidney injury


Generalized convulsion


Guillain Barré Syndrome


Acute liver injury


Anosmia, ageusia


Chilblain – like lesions


Single organ cutaneous vasculitis


Erythema multiforme


Anaphylaxis


Acute aseptic arthritis


Meningoencephalitis


Acute disseminated encephalomyelitis


Thrombocytopenia
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6.1 AESI reporting and response mechanisms 
in AVSS systems


Fig 2, below, shows a schematic representation of AESI reporting and response mechanisms 
in AVSS systems.


Fig 2: In-country reporting and processing of AESIs
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6.1.1 AESIs detected though active vaccine safety surveillance 
systems


AESI cases can be detected through different modes of active surveillance such as cohort 
event monitoring (CEM), sentinel surveillance (SS) and data linkage (DL) using case definitions. 
Specific AVSS tools such as m-health (MH) and e-health (EH) are available for this purpose. 
Additional efforts should be made to obtain vaccine exposure information in AESIs identified 
through active surveillance to enable its association with the vaccine to be assessed. In such 
instances the AESI reporting form (Appendix 7.2), AESI confirmation form8 for the specific 
AESI, detailed clinical records and results of additional tests must be collated and linelisted in 
an AESI linelist (Appendix 7.3) by the relevant centre or site responsible for AESI surveillance. 
Dossiers for each case in the AESI linelist should be submitted to the national level (NRA/NIP/
EPI/MoH) in compliance with the country protocol and through them shared with the national 
AEFI committee that has been specifically trained for population-specific analyses of AESI data.


8 To be published in the AESI investigation guidance document that will be developed
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6.1.2 Investigating AESI in patients exposed to COVID-19 
vaccination


As mentioned above, any AESI matching the list of pre-specified AESI conditions should 
undergo detailed investigation, unless specified otherwise in the country’s protocol. Since 
they are vaccinated, such cases are considered to be AEFIs and investigation should be done 
using the COVID-19-specific AEFI investigation form and causality ascertained as described 
in the AEFI module. When such cases from AEFI surveillance systems are being reviewed by 
the causality assessment committee, after confirming the absence of programmatic errors, 
Immunization stress related responses or coincidental events, vaccinated AESI cases will have 
to be categorised by the committee as ‘B1 -Indeterminate’ because the temporal relationship is 
consistent but there is insufficient definitive evidence for vaccine causing the event (it may be a new 
vaccine-linked event) at the time of assessment. Details of the classification methodology are 
available in the AEFI causality assessment user manual for the revised WHO classification.9


6.1.3 Data analyses for AESI cases from active surveillance 
systems


Reviewing data from both vaccinated and unvaccinated AESI cases identified via the active 
AESI surveillance systems will enable to ascertain if there is a link between the AESI and the 
COVID-19 vaccine product and if there is need for further specific studies to confirm such an 
association. This can be done by comparing the incidence of the AESI among the COVID-19 
vaccinated and unvaccinated individuals within a specific population and identification of 
signals for further characterization and investigation.


The causality assessment committee can perform these analyses if they have the necessary 
expertise and if they have been trained to review population-based scientific data arising from 
the specific types of studies in active surveillance systems. In this case, it is important that the 
committee also review the national, regional and global epidemiological data to determine 
if there is a pattern in the profile of reports received, e.g., clusters of similar events in space, 
time and vaccine administered.


In countries or regions that do not participate in AVSS systems for AESI, the routing of 
information about AESIs and response will follow the standard AEFI routing and response 
channels recommended in the country, as described in the AEFI Module.


6.2 Reconciling AESI data
Information about AESIs will be obtained from a passive AEFI surveillance system or from an 
AVSS system, as described above. These data cannot be collated because the data collection 
methods are different, and they represent different cohorts of individuals and should, 
therefore, be analysed separately. All documentation for the AESIs should be archived.


9	 World	Health	Organization.	AEFI	causality	assessment	user	manual	for	the	revised	WHO	classification.	Available	from:	
https://www�who�int/vaccine_safety/CA_manual_second_edition/en/� Accessed 8 December 2020�
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Signals are identified when a particular AESI occurs more frequently in the vaccinated 
population than in unvaccinated population (the background rate). When this occurs, 
the vaccination programme, national regulatory authorities, the vaccine manufacturers and 
WHO should be informed so that they can consult other countries and global experts to 
determine if the signal warrants further verification through specific studies.


The periodicity of AESI reports to the relevant administrative levels should be defined in the 
country’s protocol. Countries may determine the profile of health care workers who will be 
responsible for reporting, when defining the active surveillance methods for AESI surveillance. 
Countries may establish a target for AESI reporting for all regions in the country, based on 
the background rates for the AESIs.


6.3 Tools for active surveillance of AESIs
Some of the existing tools as outlined in WHO’s global manual on surveillance of adverse 
events following immunization can also be used for AESIs.10 A summary of the available tools 
and how they can be accessed is given in Table 5.


6.4 Prioritizing preparedness for AESI
At the time of vaccine authorization, countries need to review the risk management plan (RMP) 
and discuss the risks and benefits with their respective in-country national immunization 
technical advisory groups (NITAGS) or regional immunization technical advisory groups 
(RITAGS). They need to determine if they have the capacity to implement active surveillance 
for AESIs as described in the module on establishing surveillance systems to supplement data 
obtained via the passive surveillance systems.


The many unknowns for COVID-19 vaccine use in a country and the limited knowledge about 
its safety profile make it difficult to set priorities for the AESIs that are most relevant to a 
given setting. In general, countries should prepare to address quickly signals for events that 
have the highest likelihood to derail a vaccination campaign. Several of the AESIs on the list in 
Table 4 have been included because of a known association with vaccination. On this basis, 
generalized convulsions, thrombocytopenia and anaphylaxis would all be priority AESIs. 
Generalized convulsions would be an even higher priority for vaccines that induce a high 
frequency of fever and for those vaccines that will be used for children aged less 6 years of 
age. GBS should also be a priority, given its global occurrence, its known association with some 
vaccine platforms and its known increased frequency in older populations who are very likely 
to be in the priority target groups for COVID-19 immunization programmes.


Vaccine-associated enhanced disease, acute respiratory distress syndrome and 
multisystem inflammatory syndrome in children will all be of high priority although 


10 World Health Organization� Global manual on surveillance of adverse events following immunization� Available 
from: https://www�who�int/vaccine_safety/publications/Global_Manual_on_Surveillance_of_AEFI�pdf� Accessed 28 
October 2020�
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they will be very difficult to assess and interpret in the context of active COVID-19 infection 
in the community. Priority should be given in surveillance systems to ensure that individual 
immunization records are readily available. Once immunization programmes finalise the type 
of vaccine(s) to be used, it will be essential to define the timeframe during which occurrence 
of COVID-19 infection would be considered evidence of vaccine failure. Vaccine-associated 
enhanced disease (VAED) could occur before a protective immune response is expected, 
particularly for vaccines that require more than one dose to Induce immunity. A non-protective 
immune response could be associated with VAED. These cases would occur closer to the time 
of immunization than cases that are caused by waning of neutralizing antibodies, which is 
why it is recommended to monitor for at least 1-year following immunization.


Table 5: Summary of tools recommended for AESI reporting investigations and 
causality assessment


Description Purpose Status for COVID-19 Hard copy


Detailed case 
definitions for 
AESI


To determine if clinical 
details comply with 
standard case definition by 
an expert


Available for some 
conditions and 
under development 
for others11 


Being developed 
separately in additional 
guidance on AESI 
in preparation for 
COVID-19 vaccine 
introduction.


Simplified case 
definitions for 
AESI


To determine if clinical 
details comply with 
standard case definition 
by a frontline health care 
provider


To be developed 
(some available)


Being developed 
separately in additional 
guidance on AESI 
in preparation for 
COVID-19 vaccine 
introduction


AESI reporting 
form


To collect information for 
all AESI cases that have 
been notified in a standard 
common format for 
linelisting


Separate AESI 
reporting form 
developed for 
COVID-19


Appendix 7.2


AESI linelist To collate the AESI details 
from AESI reporting forms


Separate AESI linelist 
format developed 
for COVID-19


Appendix 7.3


AESI confirmation 
form


To collect confirmation 
information when AESI 
cases are identified. 
Separate form for each 
condition


To be developed Being developed 
separately for each 
condition and to be 
included in additional 
guidance on AESI 
in preparation for 
COVID-19 vaccine 
introduction


Investigation form 
for AESI cases 
that have history 
of COVID-19 
vaccination


To collect detailed 
information when serious 
AEFI cases are investigated


Adapted to include 
COVID-19 specific 
questions


Appendix 7.5. 
This is the same as 
the COVID-19 AEFI 
investigation form


11	 Brighton	definitions:	https://brightoncollaboration.us/category/pubs-tools/case-definitions/
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Description Purpose Status for COVID-19 Hard copy


Causality 
assessment for 
AESI cases that 
have history 
of COVID-19 
vaccination


To determine case 
classification of all AESI 
cases that have a history 
of COVID-19 vaccination 
reported from the passive 
surveillance system


Retain current 
method used for 
AEFI unchanged


Causality assessment 
of an adverse event 
following immunization 
(AEFI)


Detailed analysis 
format of AESI as 
per protocol


To determine if the 
incidence of the pre-
specified AESI is higher in 
vaccinated individuals than 
unvaccinated individuals


Will depend on 
study protocol


Will depend on study 
protocol


Anosmia and ageusia are so common with acute COVID-19 infections that they have been 
proposed for the COVID-19 screening. It is recommended that relatively high priority should 
be placed on raising awareness about these conditions and determining their background 
rates, since they are also known to occur with other viral respiratory infections like influenza. 
This will be especially high priority in settings where there is ongoing community spread of 
COVID-19 disease.


Coagulation disorders should be of higher priority in settings where there are other infections 
that could present with bleeding, such as dengue. It will be important to have testing in place 
to establish if any observed coagulation disorders are coincidental to immunization or are 
caused by immunization.


Acute cardiac injury, acute liver injury and acute kidney injury would be of higher priority 
in settings and populations where there is a known high frequency of comorbid conditions 
(hypertension, chronic hepatitis, chronic renal failure).


Meningoencephalitis is an issue for live attenuated vaccines, especially in immunocompromised 
individuals. Although currently it seems unlikely that there will be live-attenuated COVID-19 
vaccines in use, but if they are implemented, meningoencephalitis should be a higher priority 
in the AESI surveillance than for programmes that implement inactivated vaccines.


Acute aseptic arthritis is a priority where the vaccine platform involves vesiculostomatitis 
virus (rVSV).


Acute disseminated encephalomyelitis (ADEM) occurs rarely and has not been proven to 
be caused by immunization. Despite this, a single ADEM case could completely disrupt an 
immunization programme, which is why it has been identified as an AESI. It would be useful to 
have population prevalence data for ADEM if incidence data are not available or unobtainable.


Of lower priority would be chilblain-like lesions, erythema multiforme and single-organ 
cutaneous vasculitis.
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6.5 AESI for special populations: 
pregnant women, neonates and 
immunocompromised individuals


The full impact of COVID-19 disease on pregnancy outcomes for mother and foetus as well as 
for new-borns is still unclear.12,13 Vertical transmission appears to be rare. There have been 
reports of maternal deaths and foetal loss, but it is not yet known if the frequency is higher 
than expected during pregnancy. Increased frequency of caesarean section and premature 
delivery have been observed among pregnant women who developed COVID-19 infection in 
the third trimester. Neonatal COVID-19 infections have been reported including some with fatal 
outcome, but most infants have survived infection without any apparent long-term sequalae.


To date, AESI specific to obstetric outcomes have not been identified by SPEAC, because trials 
rarely include pregnant women. This could change as more evidence is published. However, 
in the post-introduction phase it will be essential to plan to follow pregnancy outcomes 
with, for example, a registry of all such occurrences so follow-up can be maintained for any 
adverse outcomes to the mother, foetus or new-born. Pregnancy registries are important 
tools to determine pregnancy outcomes when vaccines are likely to be used inadvertently or 
intentionally during pregnancy or for women who may become pregnant post-vaccination. 
Furthermore it is recommended to determine the background rates of obstetric and neonatal 
outcomes, such as maternal mortality, stillbirth, miscarriage, neonatal mortality and congenital 
anomalies, using standardised case definition prior to initiation of COVID-19 immunization 
programmes. The COVAX Maternal Immunization Working Group is developing guidance 
for approaches for the evaluation of COVID-19 vaccine safety for pregnant women and their 
infants for the post-licensure period.14


It is not yet clear whether vaccination will be recommended for pregnant or immunocompromised 
individuals. As a general rule, live vaccines are contraindicated for both, but there should be 
several inactivated vaccines available.


6.6 Sudden unexpected death as an AESI
Without question, sudden unexpected death occurring within days of immunization is a major 
threat to immunization programmes. Sudden death has not yet been added to the AESI list. 
While it has been observed in association with COVID-19 infection, such occurrences are rare 
and are related to thromboembolic phenomena such as stroke, pulmonary embolus and 
coronary thrombosis.15 However, it will be essential to be prepared for such occurrences to 
enable rapid response in terms of investigation and communication to the public.


12 Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A, et al� Coronavirus disease 2019 (COVID-19) pandemic and 
pregnancy� Am J Obstet Gynecol� 2020;222(6):521-531� doi: 10�1016/j�ajog�2020�03�021�


13 Castro P, Matos AP, Werner H, Lopes FP, Tonni G, Araujo Júnior E� Covid-19 and pregnancy: an overview� Rev Bras 
Ginecol Obstet� 2020;42(7):420-426� doi: 10�1055/s-0040-1713408�


14 To be published soon�
15 Avila J, Long B, Holladay D, Gottlieb M� Thrombotic complications of COVID-19� Am J Emerg Med� 2020 Oct 1:S0735-


6757(20)30860-3� doi: 10�1016/j�ajem�2020�09�065�
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Selected events that could result in death,16 although rare, have been identified as cause-
specific AEFIs that could be seen following immunization including:


• vaccine product related reaction: anaphylaxis;


• vaccine quality defect: wild type disease following incompletely attenuated live viral vaccine 
as occurred with the Cutter incident with polio vaccination;17


• immunization-error: sepsis following contamination of multidose vials; use of a drug (e.g. 
anaesthetic drug, insulin) to reconstitute vaccine; instead of the diluent supplied;


• anxiety-related reaction: fatal head injury associated with syncope in settings where post-
immunization safety is not assured;18 and


• coincidental reaction: likely to be the underlying cause of the majority of sudden deaths 
following immunization, including but not limited to, sudden infant death syndrome, sudden 
cardiac death, sudden unexpected death in epilepsy (SUDEP), anaphylaxis related to food, 
insects, environmental toxins, overwhelming sepsis.


To assess the cause of any unexpected death following immunization, a thorough field 
investigation should be conducted without delay, and an autopsy performed according to the 
protocol developed for people with a suspected COVID-19 cause of death.19 Knowing regional 
and age-specific background incidence of sudden deaths as well as relevant risk factors will be 
essential to inform the causality assessment. Appropriate communication with the community 
and all stakeholders at all stages of the process of investigation, causality assessment and 
its outcomes will be critical to maintain confidence in the vaccination programme, the health 
system and the health authorities.


16 Gold MS, Balakrishnan MR, Amarasinghe A, MacDonald NE� An approach to death as an adverse event following 
immunization� Vaccine 2016;34:212-217� doi: 10�1016/j�vaccine�2015�


17	 Fitzpatrick	M.	The	Cutter	 incident:	How	America’s	 first	polio	 vaccine	 led	 to	a	growing	 vaccine	 crisis.	 J	 R	Soc	
Med� 2006;99(3):156�


18 Woo EJ, Ball R, Braun MM� Fatal syncope-related fall after immunization� Arch Pediatr Adolesc Med� 2005 Nov;159(11):1083� 
doi: 10�1001/archpedi�159�11�1083�


19 Carpenito L, D’Ercole M, Porta F, Di Blasi E, Doi P, Fagara GR, et al� The autopsy at the time of SARS-CoV-2: protocol 
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Appendices


Appendix 7.1: Summary of methods that can 
be used for active vaccine safety surveillance 
systems for AESIs


Method of 
AVSS


Description Data to be collected Advantages and 
disadvantages for COVID-19-
related surveillance


Cohort 
event 
monitoring 
(CEM)


CEM is a prospective, 
observational, cohort 
study of adverse 
events associated 
with a medication 
or vaccine.20 A 
vaccinated cohort 
is established and 
followed for any 
predefined AEFIs 
(Including AESIs) that 
occur over a defined 
period. Demographic 
data are collected to 
enable risk factors to 
be characterized.


Vaccination history


Details of COVID-19 
vaccine or other vaccines 
collected at the time of 
enrolment


Health event(s)


Pre-specified COVID-
19-related AESIs and 
constitute the health 
outcome under 
surveillance.


Demographic data


Data collected that 
could be relevant to 
outcome, for example, 
those factors associated 
with severe COVID-19 
disease (diabetes, obesity, 
medication).


Advantages


Data from CEM can be 
used to define AESI rates, 
within a vaccinated cohort, 
but is dependent on the rate 
of the AESI and the size of the 
observational cohort.


CEM may not require 
extensive resources and may 
not require the infrastructure 
for more sophisticated forms 
of AVSS (such as data linkage).


Disadvantages


Data from CEM cannot be 
used to estimate relative 
risk of AESIs compared with 
an unvaccinated population 
but is able to define a 
relative risk if more than one 
COVID-19 vaccines are under 
surveillance.


To define the rate of a rare 
AESI a large observational 
cohort would be required.


20 World Health Organization� A practical handbook on the pharmacovigilance of medicines used in the treatment 
of tuberculosis� Available from: https://www�who�int/medicines/publications/Pharmaco_TB_web_v3�pdf� Accessed 
22 November	2020.
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Method of 
AVSS


Description Data to be collected Advantages and 
disadvantages for COVID-19-
related surveillance


Sentinel 
surveillance 
(SS)


SS involves identifying 
sentinel sites, usually 
a health facility. 
The population is 
defined as patients 
attending or admitted 
to the health facility. 
AVSS involves 
systematically 
ascertaining if 
an individual has 
attended the facility 
with symptoms, 
signs or laboratory 
information that 
meet a specific 
case definition (for 
example those 
of a COVID-19-
related AESI). If the 
case definition is 
met further data 
are collected, 
for example, 
vaccination status, 
outcome and 
demographic data.


Vaccination history


Details of COVID-19 
vaccination is collected 
only if the patient meets 
the case definition of the 
AESI, AEFI or condition 
under surveillance.


Health events


COVID-19 related AESI, 
AEFI, or a specific health 
condition is specified. 
Every patient attending or 
admitted to the sentinel 
facility is screened to see 
if the definition is met, 
regardless of vaccination 
status.


Demographic data


Demographic data are 
collected only if the 
patient meets the case 
definition of the condition 
under surveillance. 
The data collected could 
include possible risk 
factors.


Advantages


It is possible to collect detailed 
data on the health event, 
outcome and demographics.


It may be possible to estimate 
the relative risk for events 
where the post-vaccination 
onset time is clearly defined 
using a self-controlled case-
series analysis.


Disadvantages


It is not possible to estimate 
the rate of the health event 
under surveillance.


Data collection can be costly 
and time consuming.


Vaccination data for the 
patient with the AESI may not 
be readily available.
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Method of 
AVSS


Description Data to be collected Advantages and 
disadvantages for COVID-19-
related surveillance


Data 
linkage 
(DL)


DL involves linking 
electronic data, 
from different 
data collections, 
where the data 
have usually been 
collected prior to 
linkage. Vaccination, 
health event and 
demographic data, 
often from many 
thousands of 
individuals which are 
stored in different 
databases can be 
linked by a unique 
identifier or based on 
matching according 
to other identifiers 
such as name, date of 
birth, and address.


Vaccination history


Usually obtained from 
pre-existing electronic 
databases such as a 
national vaccine register 
or an administrative 
database. Databases 
would need to capture 
COVID-19 vaccines for 
the age group under 
surveillance.


Health events


Health events under 
surveillance (e.g., 
COVID-19 related AESIs) 
need to be coded (ICD 
coding) and stored 
electronically.


Demographic data


Demographic data are 
collected only if the 
patient meets the case 
definition of the AESI 
under surveillance Data 
collected that could be 
relevant to outcome, 
for example, those 
factors associated with 
severe COVID-19 disease 
(diabetes, obesity, 
medication)


Advantages


Can be used to examine 
associations between 
vaccination and rare or very 
rare events. This method 
would be ideally suited for 
hypothesis testing of the 
causal relationship between 
COVID-19 vaccination and an 
AESI.


If linked databases are 
established, DL can be used 
for regular rapid review of 
safety signals.


Disadvantages


Few countries have the 
capacity and ready access to 
large established databases 
containing vaccination, health 
event and demographic data 
that can be linked.


DL can be resource intensive 
in terms of the cost and 
expertise required for linkage.


In many countries there are 
significant barriers to data 
access, because of privacy 
and confidentiality laws.


DL is most often used to 
link to hospital events and 
is more difficult to use for 
conditions that do not lead to 
hospitalization.
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Method of 
AVSS


Description Data to be collected Advantages and 
disadvantages for COVID-19-
related surveillance


Example 
of tools 
for CEM: 
m-Health 
(MH) and 
e-health 
(EH)


MH and EH are 
evolving ways to 
monitor for health 
events following 
immunization or 
medication use. 
They become more 
feasible because of 
the increasing use 
of mobile phones 
and access to the 
internet. MH and EH 
can target individuals 
for surveillance via 
various methods such 
as SMS, reporting 
apps, direct telephone 
calls, emails and on-
line surveys.


Vaccination history


Details of COVID-19 
vaccine or other vaccines 
collected at the time of 
enrolment


Health event


COVID-19 related AESIs 
or other surveillance 
conditions could 
be predefined and 
occurrence of the event 
ascertained by a survey 
administered through an 
electronic platform.


Demographic


Limited demographic 
data collected through a 
survey.


Advantages


Low cost and can target 
individuals (vaccinees or their 
parents) directly.


Can be used for ‘real-time’ 
surveillance and for vaccine 
safety signal generation.


Rates of AEFIs can be 
estimated but large samples 
may be required.


Disadvantages


Network coverage, mobile 
phone and internet costs 
maybe a barrier to reporting.


Significant resources could be 
required to verify reports.
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Appendix 7.2: COVID-19 AESI reporting form
 


 
REPORTING FORM FOR SUSPECTED ADVERSE EVENTS OF SPECIAL INTEREST (AESI)                                                   


*Patient name:                                         


*Patient’s full Address:  


 


 


Telephone:  


Sex: M    F  


*Date of birth: _ _/_ _/_ _ _ _ 


OR Age at onset :    Years     Months   Days 


OR  Age Group:  <  1 Year      1 to 5 Years         > 5 Years 


Reporting source:   Hospitalised  outpatient (e.g. clinic)  


Process of detection:  Patient-reported  Part of active surveillance   


*AESI Reporter’s Name:  


Institution: 


Designation & Department: 


Address: 


Telephone & e-mail: 


Date patient notified event to health system _ _/_ _/_ _ _ _ 


Today’s date (DD/MM/YYYY): _ _/_ _/_ _ _ _    
 


*Adverse event(s) of special interest: Describe AESI (Signs and symptoms): 


 Acute aseptic arthritis  


 Acute cardiovascular injury  


 Acute disseminated encephalomyelitis  


 Acute liver injury      


 Acute kidney injury  


 Acute respiratory distress syndrome  


(Microangiopathy, Heart failure, Stress cardiomyopathy, 


Coronary artery disease Arrhythmia, Myocarditis)  


 Anaphylaxis 


Anosmia, ageusia   


Chilblain – like lesions  
 


 Coagulation disorder  


(Thromboembolism, Haemorrhage)  


 Enhanced disease following 
immunization  


 Erythema multiforme 


 Generalized convulsion  


 Guillain Barré Syndrome  


 Meningoencephalitis  


 Multisystem inflammatory syndrome in 
children  


 Single Organ Cutaneous Vasculitis  


 Thrombocytopenia 


 


    Other (specify)........................................................ 


*Date & Time AESI started:  __ __  / __ __  / __ __ __ __     Hr Min 


Did this AESI cause?    Death   Life threatening   Disability   Hospitalization   Other important medical event 
(Specify________________________________________________ ) 
 
*Outcome at the time of reporting:     Recovering      Recovered     Recovered with sequelae     Not Recovered   Unknown 


 Died  If died, date of death:   __ __  / __ __  / __ __ __ __  Full Autopsy done: Yes  No Unknown  


If No, Verbal Autopsy Done? Yes  No 
Past medical history (including history of similar reaction or other allergies), concomitant medication and other relevant information  
(e.g. other cases). Use additional sheet if needed: 


   *Did this patient receive COVID19 Vaccine? Yes  No Unknown; If Yes, Complete the table below  


Health facility (or vaccination centre) name:                                                         


COVID19 Vaccine Diluent 


*Brand Name  Manufacturer Dose *Date of 
vaccination 


Time of 
vaccination 


Immunization 
record No. 


*Batch/ Lot 
number 


Expiry date 


 
*Batch/ Lot 


number 
Expiry date 


 


  1        


  2        


  3        


Details of Non-COVID19 vaccines received in the last 1 year (please use the next page if there are more vaccines)  


*Brand Name Manufacturer *Date of vaccination 
Time of 
vaccination 


Dose  
(1st, 2nd,..) 


Batch/ Lot 
number 


Expiry date 


 
Batch/ Lot 
number 


Expiry date 


 


         


         


*First Decision making level to complete – for ALL AESI cases including COVID19 vaccinated and unvaccinated: 


AESI Confirmation initiated:   Yes   No   If Yes, Confirmation done by Dr/ Mr/Ms________________________ Date of Confirmation:  


Is this AESI Linelisted?       Yes   No                                        


For COVID 19 vaccinated cases: Field investigation planned with AEFI investigation form?  Yes  No  If yes, date planned   _ _/_ _/_ _ _ _ 


*Mandatory fields to be completed 


AESI reporting id number: 
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Appendix 7.3: COVID-19 AESI linelisting form
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Appendix 7.4: COVID-19 AESI confirmation forms 
(under development)
• Acute aseptic arthritis


• Acute cardiovascular injury


• Acute disseminated encephalomyelitis


• Acute liver injury


• Acute kidney injury


• Acute respiratory distress syndrome (microangiopathy, heart failure, stress cardiomyopathy, 
Coronary artery disease Arrhythmia, Myocarditis)


• Anaphylaxis


• Anosmia, ageusia


• Chilblain – like lesions


• Coagulation disorder (thromboembolism, haemorrhage)


• Enhanced disease following immunization


• Erythema multiforme


• Generalized convulsion


• Guillain Barré Syndrome


• Meningoencephalitis


• Multisystem inflammatory syndrome in children


• Single organ cutaneous vasculitis


• Thrombocytopenia
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Appendix 7.5: AEFI investigation form adapted 
for AESI following COVID-19 immunization


 
 
                          AEFI FOLLOWING COVID 19 VACCINATION - INVESTIGATION FORM  


(Only for Serious Adverse Events Following Immunization -- Death / Disability / Hospitalization / Cluster) 
 


Section A                                                       Basic details 


Province/State                           District                                                             Case ID    
 


Place of vaccination (ü):   Govt. health facility    Private health facility    Other (specify) _________    
Vaccination in (ü):    Campaign    Routine    Other (specify) _________    
Address of vaccination site:  
 
 


Name of Reporting Officer: Date of investigation:  __ __  / __ __  / __ __ __ __          
 Date of filling this form:  __ __  / __ __  / __ __ __ __                                                                               


Designation / Position:  This report is:   First       Interim      Final 
Telephone # landline (with code):                                      Mobile:                        e-mail: 
Patient Name                                                                                                                                          Sex: M    F  
(use a separate form for each case in a cluster) 


Date of birth (DD/MM/YYYY): __ __  / __ __  / __ __ __ __                                                                               
OR Age at onset: __ __ years __ __ months  __ __ __ days         


OR  Age group:   <  1 year     1-5 years      > 5 years - 18 years   > 18 years – 60 years    > 60 years 


Patient’s full address with landmarks (Street name, house number, locality, phone number etc.): 
 
 


 
Brand name of 


vaccines (including 
manufacturer) 


/diluent received by 
patient 


Date of vaccination Time of 
vaccination 


Dose  
(e.g. 1st, 2nd, etc.) Batch/Lot number Expiry date 


 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


    Vaccine Vaccine 
Diluent Diluent 


 
Type of site (ü)  Fixed    Mobile    Outreach     Other ___________ 
 
Date of first/key symptom (DD/MM/YYYY): __ __  / __ __  / __ __ __ __    Time of first symptom (hh/mm):  __ __  / __ __   
Date of hospitalization (DD/MM/YYYY):         __ __  / __ __  / __ __ __ __      
Date first reported to the health authority (DD/MM/YYYY):  __ __  / __ __  / __ __ __ __      
 
Status on the date of investigation (üü):  Died    Disabled    Recovering    Recovered completely   Unknown 
 
If died, date and time of death  (DD/MM/YYYY): __ __  / __ __  / __ __ __ __       (hh/mm):  __ __  / __ __   
Autopsy done? (üü)   Yes (date)_______________   No    Planned on (date)_____________ Time__________  
Attach report (if available)       
                                                                                


 


Section B                     Relevant patient information prior to immunization  
Criteria Finding Remarks (If yes provide details) 


Past history of similar event? Yes / No / Unkn  
Adverse event after any previous vaccination(s)? Yes / No / Unkn  
History of allergy to vaccine, drug or food? Yes / No / Unkn  
Pre-existing comorbidity/ congenital disorder? Yes / No / Unkn  
Pre-existing acute illness (30 days) prior to vaccination? Yes / No / Unkn  
Has the patient tested Covid19 positive prior to vaccination? Yes / No / Unkn  
History of hospitalization in last 30 days, with cause? Yes / No / Unkn  
Was the patient receiving any concomitant medication? 
(If yes, name the drug, indication, doses & treatment dates) 


Yes / No / Unkn  


Family history of any disease (relevant to AEFI) or allergy? Yes / No / Unkn  
For adult women 


• Currently pregnant?   Yes (weeks) ______________________ / No / Unknown 
•   Currently breastfeeding? Yes / No 


Oct 2020 
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Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 2/5 
For infants 


The birth was  full-term   pre-term  post-term.                          Birth weight:  
 


      Delivery procedure was  Normal     Caesarean    Assisted (forceps, vacuum etc.)   with complication  (specify) 


Section C                           Details of first examination** of serious AEFI case 
Source of information (üü all that apply):  Examination by the investigator      Documents        Verbal autopsy 
  Other____________________________  If from verbal autopsy, please mention source ____________________________ 
 


Name of the person who first examined/treated the patient:____________________________ 
Name of other persons treating the patient: _________________________________ 
Other sources who provided information (specify): ______________________________ 
 
Signs and symptoms in chronological order from the time of vaccination: 
 
 
 
 
 
 
 
Name and contact information of person completing 
these clinical details: 


Designation: Date/time 


**Instructions – Attach copies of ALL available documents (including case sheet, discharge summary, case notes, 
laboratory reports and autopsy reports, prescriptions for concomitant medication) and then complete additional 
information NOT AVAILABLE in existing documents, i.e.  
• If patient has received medical care - attach copies of all available documents (including case sheet, discharge 


summary, laboratory reports and autopsy reports, if available) and write only the information that is not available in the 
attached documents below 


• If patient has not received medical care – obtain history, examine the patient and write down your findings below (add 
additional sheets if necessary) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Provisional / Final diagnosis: 
 
 
Section D              Details of vaccines provided at the site linked to AEFI on the corresponding day  
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Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 3/5 


Number immunized 
for each antigen at 
session site. Attach 
record if available. 


Vaccine 
name          


Number 
of doses          


 


a) When was the patient immunized?        (üü the  below and respond to ALL questions) 


 Within the first vaccinations of the session  Within the last vaccinations of the session  Unknown 


In case of multidose vials, was the vaccine given   within the first few doses of the vial administered?   within the 
last doses of the vial administered?  unknown? 


b) Was there an error in prescribing or non-adherence to recommendations for use of this 
vaccine? Yes* / No 


c) Based on your investigation, do you feel that the vaccine (ingredients) administered could have 
been unsterile? 


Yes* / No / Unable to 
assess 


d) Based on your investigation, do you feel that the vaccine's physical condition (e.g. colour, 
turbidity, foreign substances etc.) was abnormal at the time of administration? 


Yes* / No / Unable to 
assess 


e) Based on your investigation, do you feel that there was an error in vaccine 
reconstitution/preparation by the vaccinator (e.g. wrong product, wrong diluent, improper 
mixing, improper syringe filling etc.)? 


Yes* / No / Unable to 
assess 


f) Based on your investigation, do you feel that there was an error in vaccine handling (e.g.  
break in cold chain during transport, storage and/or immunization session etc.)? 


Yes* / No / Unable to 
assess 


g) Based on your investigation, do you feel that the vaccine was administered incorrectly (e.g. 
wrong dose, site or route of administration, wrong needle size, not following good injection 
practice etc.)? 


Yes* / No / Unable to 
assess 


h) Number immunized from the concerned vaccine vial/ampoule     


i) Number immunized with the concerned vaccine in the same session  


j) Number immunized with the concerned vaccine having the same batch number in other 
locations. Specify locations: _____________  


k) Could the vaccine given to this patient have a quality defect or is substandard or falsified? Yes* / No / Unable to 
assess 


l) Could this event be a stress response related to immunization (e.g. acute stress response, 
vasovagal reaction, hyperventilation, dissociative neurological symptom reaction etc.)? 


Yes* / No / Unable to 
assess 


m) Is this case a part of a cluster? Yes* / No / Unkn 


i. If yes, how many other cases have been detected in the cluster?  


a. Did all the cases in the cluster receive vaccine from the same vial? Yes* / No / Unkn 


b. If no, number of vials used in the cluster (enter details separately)  
*It is compulsory for you to provide explanations for these answers separately 
 
 


Section E        Immunization practices at the place(s) where concerned vaccine was used 
(Complete this section by asking and/or observing practice) 


Syringes and needles used: 
• Are AD syringes used for immunization? Yes / No / Unkn 
If no, specify the type of syringes used:   Glass   Disposable   Recycled disposable   Other _______ 
Specific key findings/additional observations and comments: 
 
 
 
 
 
 
Reconstitution: (complete only if applicable, üü NA if not applicable) 
• Reconstitution procedure (üü) 


                              Same reconstitution syringe used for multiple vials of same vaccine? 
                              Same reconstitution syringe used for reconstituting different vaccines?  
                              Separate reconstitution syringe for each vaccine vial? 
                              Separate reconstitution syringe for each vaccination? 


Status 
Yes No NA 
Yes No NA 
Yes No NA 
Yes No NA 


• Are the vaccines and diluents used the same as those recommended by the manufacturer? Yes No NA 
Specific key findings/additional observations and comments: 
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Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 4/5 
 
 
Injection technique in vaccinator(s): (Observe another session in the same locality – same or different place) 
• Correct dose and route? Yes / No 
• Time of reconstitution mentioned on the vial? (in case of freeze dried vaccines) Yes / No 
• Non-touch technique followed? Yes / No 
• Contraindications screened prior to vaccination? Yes / No 
• How many AEFI were reported from the centre that distributed the vaccine in the last 30 days?  
• Training received by the vaccinator? (If Yes, specify the date of last training ____________) Yes / No 
Specific key findings/ additional observations and comments? 
 
 
 
 


Section F                                       Cold chain and transport 
(Complete this section by asking and/or observing practice) 


Last vaccine storage point:  
• Is the temperature of the vaccine storage refrigerator monitored? Yes / No 


o If “yes”, was there any deviation outside of 2-8° C after the vaccine was placed inside? Yes / No 
o If “yes”, provide details of monitoring separately. 


• Was the correct procedure for storing vaccines, diluents and syringes followed? Yes / No / Unkn 
• Was any other item (other than EPI vaccines and diluents) in the refrigerator or freezer? Yes / No / Unkn 
• Were any partially used reconstituted vaccines in the refrigerator? Yes / No / Unkn 
• Were any unusable vaccines (expired, no label, VVM at stages 3 or 4, frozen) in the refrigerator? Yes / No / Unkn 
• Were any unusable diluents (expired, manufacturer not matched, cracked, dirty ampoule) in the 


store? Yes / No / Unkn 


Specific key findings/additional observations and comments: 
 
 
Vaccine transportation:  
• Type of vaccine carrier used  
• Was the vaccine carrier sent to the site on the same day as vaccination? Yes / No / Unkn 
• Was the vaccine carrier returned from the site on the same day as vaccination? Yes / No / Unkn 
• Was a conditioned ice-pack used? Yes / No / Unkn 
Specific key findings/additional observations and comments: 
 
 


 


Section G       Community investigation (Please visit locality and interview parents/others) 
 
Were any similar events reported within a time period similar to when the adverse event occurred and in the same locality?                                                          
Yes / No / Unknown    If yes, describe:  
 
 
If yes, how many events/episodes? 


 
Of those effected, how many are  
• Vaccinated:_____________________________ 
• Not vaccinated:__________________________ 
• Unknown:________________________________ 
 
Other comments: 
 


 


Section H       Other findings/observations/comments 


Name                                                                                   Case ID Number.                                                      AEFI Investigation Page 5/5 
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Key points


• Data sharing at all levels is important to increase knowledge rapidly that can inform 
decisions about COVID-19 vaccine introduction and continuation strategies


• Key ethical considerations for data sharing include data confidentiality, data security, 
autonomy, sovereignty and benefits for those providing and sharing data


• Vaccine safety surveillance systems are for all vaccines, not just the COVID-19 
vaccine and that routine vaccination will continue during COVID-19 deployment


• The WHO global database VigiBase, which contains ICSRs for adverse events 
following immunization (AEFIs) from all Member States in the WHO Programme for 
International Drug Monitoring, can be used to detect signals and safety concerns 
at national, regional and global levels


• Safety data will be also be available as aggregated data from various local data 
bases and from ad hoc research


• Data will have to be stored using agreed international standards or data 
transformation will have to performed to ensure compatibility for successful 
data sharing


• There are many examples of repositories that are collecting and processing 
information on AEFIs that can be used for data necessary for decision making at 
national, regional and global levels


• Counties should verify the performance of their safety data collection and 
assessments using either adaptations of existing indicators or COVID-19-specific 
immunization indicators
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Introduction


WHO’s global manual on surveillance of adverse events following immunization (AEFIs)1 
provides guidance on the purpose of data analysis at different levels. For example, who should 
analyse data, how it should be analysed and interpreted and its use for estimating relative and 
attributable risks. In the context of COVID-19 vaccine AEFI surveillance, the same principles 
and approaches should be applied, with some adaptation to allow for different vaccination 
strategies, vaccine target populations, types of vaccines and the surveillance systems available 
in different countries.


Guidance on vaccine safety surveillance systems and responding to AEFIs and adverse 
events of special interest (AESIs) to address the unique challenges from COVID-19 vaccine 
introduction is given in separate modules (AEFI and AESI modules). Once surveillance 
systems are operational, the efficiency and effectiveness of the system will be determined 
by the outputs and outcomes from the system. First, the raw data generated by the system 
needs to be collated, then transmitted, processed and interpreted and, finally, responded to 
systematically and scientifically. This module will provide guidance on how COVID-19 vaccine 
safety data should be processed and made actionable.


Sharing COVID-19 vaccine safety data


To guarantee the integrity and validity of the generated COVID-19 vaccine safety data, data loss 
and duplication should be minimized. This can be achieved through data sharing between 
stakeholders such as national immunization programmes (NIPs) and expanded programmes 
on immunization (EPIs), national regulatory agencies (NRAs), pharmacovigilance centres, 
Ministries of Health (MoHs), AEFI committees, private sector, vaccine manufacturers.2 Data in 
some countries will be reported through multiple channels, with programmes obtaining data 
from the same patients and sometimes via the same health care worker, but with different 
goals and pathways.


1 World Health Organization� Global Manual on Surveillance of AEFI� Available from: https://www�who�int/vaccine_safety/
publications/Global_Manual_on_Surveillance_of_AEFI�pdf� Accessed 29 October 2020�


2 For the purpose of this document, manufacturer also means marketing authorization holder�
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At regional and global levels, data sharing maximizes resources and capacity to enable efficient 
responses and decision-making. Data sharing also increased signal detection capacity and the 
ability to detect and analyse very rare adverse events. Data transformation is usually required 
to facilitate data sharing from different sources.


2.1 Rationale for data sharing
Data sharing at all levels is important to increase knowledge rapidly that can inform decisions 
about COVID-19 vaccine introduction and continuation strategies. Uncertainty about the 
frequency AEFIs and clinical presentation will be expected due to the fast-track development 
processes for COVID-19 vaccines, with short time frames for data collection and regulatory 
review. The rationale for sharing data from four main sources is outlined below:


• Data from passive and enhanced passive AEFI surveillance systems: to detect signals, 
monitor safety aspects of immunization programme activities, monitor events that could 
be related to defective, non-authorized or counterfeit COVID-19 vaccines.


• Data from active surveillance systems: to verify and confirm the post-authorization 
safety profiles of COVID-19 vaccines, test hypotheses (epidemiologic associations between 
AEFIs and COVID-19 vaccines), detect signal with an accelerated time frame from reporting 
to detection.


• Data from COVID-19 vaccine manufacturers: bi-directional sharing3 of data with COVID-19 
vaccine manufacturers will help ensure that data collection is complete and will avoid 
double counting of events. In addition, the manufacturers may be aware of data from other 
countries or sources that can help in the evaluation of AEFIs.


• Data from other sources such as disease surveillance data, vaccine distribution and 
utilization data: can help generate rapid alerts to trigger common responses from a 
geographical territory, provide knowledge about the implementation level and the quality 
of surveillance at the national level to plan for improvement strategies, understand the 
distribution of different COVID-19 vaccines and to compare with distribution of the disease 
for interpreting patterns observed during data analysis.


2.2 Ethics in safety data sharing and 
collaboration


The key ethical considerations for data sharing include data confidentiality, data security, 
autonomy, sovereignty and benefits for those providing and sharing data.


3 Vaccine manufacturers inform the NRAs of the AEFI occurring in other parts of the world and the NRA needs to share 
AEFI data from their country with the vaccine manufacturers�
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2.3 Generic data sharing model
Fig 1 shows a schematic representation of the structure of a generic model for data sharing 
at the local, subnational, national and global levels. Each country must adapt the generic 
systems to their local context.


Fig 1: Schematic representation of the structure for data sharing at the subnational, 
national and global levels
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immunization programme; NRA: national regulatory authority.


2.4 Stakeholder mapping for AEFI data sharing
The potential stakeholder mapping is summarized in Table 1. It is important to consider who 
will be producing or managing COVID-19 vaccine AEFI data when a data sharing strategy will 
be developed.


Table 1: Potential stakeholder mapping of COVID-19 vaccine AEFI data sharing


Stakeholder Current data mapping (variable depending on context)


Subnational level


Health care institutions  — Individual Case AEFI reports
 — Case Report Forms for ad-hoc studies


Disease surveillance offices  — Investigation information to complete Individual Case AEFI 
reports
 — Data on local epidemiological behaviour of infectious diseases
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Stakeholder Current data mapping (variable depending on context)


Immunization programme 
offices


 — Data on immunization activities
 — Individual Case AEFI reports


National level


Disease surveillance 
responsible


 — Data on infectious and non-infectious diseases
 — Data on AEFI surveillance


National immunization 
programmes / expanded 
programmes on immunization


 — Data on immunization activities: administrative data and 
distribution activities
 — Data on AEFI surveillance.


National regulatory 
authorities


 — Data on AEFI surveillance from primary health care workers 
and citizens
 — Data on AEFI surveillance from manufacturers
 — Data on adverse event reports from clinical trials
 — WHO global database of ICSRs including adverse drug 
reactions and AEFIs


Health information systems 
units


 — Data from all sources in the country


Research institutions/clinical 
research organization


 — Individual case safety (adverse events) reports from clinical 
trials
 — Data on diseases considered as AESI/AEFI


Vaccine manufacturers  — Individual Case AEFI reports
 — Periodic safety update reports


Clinical research sponsors  — Suspected unexpected serious adverse reactions (SUSAR) from 
clinical trials


Regional and global levels


WHO regional offices  — WHO/UNICEF Joint Reporting Form (JRF)4


 — Individual case reports on infectious disease surveillance
 — Access to WHO global database of individual case safety 
reports (ICSRs) including adverse drug reactions (ADRs) and 
AEFIs5


WHO headquarters  — WHO-UNICEF JRF
 — Individual case reports on infectious disease surveillance
 — Access to WHO global database of ICSRs5 including ADRs and 
AEFIs


WHO Programme for 
International Drug Monitoring 
/VigiBase (maintained by 
UMC)


 — Individual Case AEFI reports
 — WHO global database of ICSRs including ADRs and AEFIs


4 WHO/UNICEF Joint Reporting Process� Available from: https://www�who�int/immunization/monitoring_surveillance/
routine/reporting/en/� Accessed 9 December 2020�


5 VigiBase� Available from: https://www�who-umc�org/vigibase/vigibase/� Accessed 9 December 2020�
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2.5 Data sources
There are different data sources with different data formats that can be used in COVID-19 
vaccine pharmacovigilance. Some considerations for country capacity for data sharing include:


• timely availability of individual AEFI case reports with at least the 25 core variables;


• data centralization in a database with variables coded using a pre-defined data standard;


• completeness and accuracy of data (quality);


• technology available to implement safe data transfer; and


• data governance frameworks that define rules for data sharing with external institutions.


2.5.1 Individual case safety reports (individual AEFI case 
reports)


Different levels of information systems exist in different countries. This information is usually 
collected from passive AEFI surveillance systems, however, it could also be collected from 
active sentinel surveillance sites. Individual reports could also come from COVID-19 vaccine 
trials that would be assessed by a specific study scientific committee established for the 
purpose. The WHO global database VigiBase, contains ICSRs and AEFIs from all Member States 
in the WHO Programme for International Drug Monitoring (PIDM). The source can be used 
to perform quantitative calculations at national, regional and global levels to detect signals 
and safety concerns.


2.5.2 Aggregated safety data from different sources


All countries routinely share aggregated safety data to help characterize vaccine safety e.g. 
WHO-UNICEF JRF, situation reports (SITREPs), integrated disease surveillance and response 
(IDSR), networks reports from regulatory authorities and academic initiatives.


2.5.3 Ad-hoc research


Ad hoc research projects or specific studies could be performed by networks of health care 
institutes using data transferred to national institutes and to the data warehouse of the institute 
doing the final analysis. The platform selected by the study coordination and described in the 
study protocol will have an impact on the database. It is necessary to assess the data available 
for the event and its quality, and the availability of information about the vaccination status 
of the patients to be included in the study before initiating ad-hoc studies. Patient diagnosis 
registration systems and vaccination registries should be available.


2.6 Data standards
The International Council for Harmonisation of Technical Requirements for Pharmaceuticals 
for Human Use (ICH) standardizes the definition of the data elements used in electronic 
transmission of different types of Individual Case Safety Reports (ICSRs), regardless of source 
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and destination. The standard adopted by the ICH for electronic transmission of ICSRs is 
described in the ICH E2B(R3) message standard. Additional information is available at https://
www.ich.org/page/electronic-standards-estri.


Data should satisfy agreed international standards for successful data sharing, so that both 
the transmitter and the receiver have identical information. Multiple data standards are 
available for specific coding and for whole database structures and data formats. For clinical 
diagnosis coding, some standards have been developed e.g. Medical Dictionary for Regulatory 
Activities (MedDRA) and ICD. It is important to use a standard for identifying the specific 
vaccine that is being evaluated. Whenever available, the anatomical therapeutic chemical 
(ATC) standard6 should be used. For active surveillance systems, data standards are defined 
by the study protocols.


2.7 Data transformation
If the database used by the country does not comply with a standard as outlined above, 
data transformation is essential before data can be shared. The ICH E2B(R3) message standard 
should be used for data transformation and transmission in a standard transmission format. 
This requires coding as outlined in MedDRA and Identification of Medicinal Products (IDMP). 
Data science techniques should be applied for converting the source database format into 
the target format of the international database, using tools such as, ETL (extract, transform 
and load). Countries are encouraged to contact WHO country offices for guidance if needed.


2.8 Repositories
The following are examples of repositories that are collecting and processing information on 
AEFIs and enabling decision making at national, regional and global levels:


• examples of national databases: Vaccine Safety Datalink (US), Canadian Adverse Event 
Following Immunization Surveillance System (CAEFISS) and Vigiflow, maintained by UMC;


• example of regional databases: EudraVigilance;


• example of global databases:


 – for aggregate data: the WHO/UNICEF Joint Reporting Process;


• example of national, regional and global datasets:


 – for case-based data, the WHO global database of individual case safety reports, Vigibase, 
maintained by UMC.


6 World Health Organization� The ATC/DDD Methodology� Available from: https://www�who�int/medicines/regulation/
medicines-safety/toolkit_methodology/en/� Accessed 29 October 2020�
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Methods for rapid post-introduction 
evaluation of COVID-19 vaccine safety


Before regulatory approval, results from randomized clinical trials will be used for the initial 
evaluation of the safety of any COVID-19 vaccine. These trials will have limited sample size, 
duration of follow-up and certain populations may be missing or underrepresented (e.g., 
elderly, people with chronic conditions, pregnant women). It is also possible that some 
vaccines may be introduced under an emergency use listing authorization, further limiting 
the data available prior to introduction. It is critical, therefore, to conduct post-introduction 
safety surveillance to ensure appropriate monitoring to allow rapid signal detection and 
assessment to evaluate the benefit-risk profile of COVID-19 vaccines. Here we propose a set 
of post-introduction analyses and points for consideration in the assessment of COVID-19 
vaccine safety that can be applied both for signal detection or for assessment of signals 
detected in other data sets.


3.1 Study population
Studies should include all vaccinees for the primary analyses to provide maximum statistical 
power, with subgroup analyses of:


• children under the age of 19,


• elderly patients over the age 64, and


• pregnant women.


Studies should be conducted in the whole vaccine-eligible population of the country or region 
or in a representative sample. If the delivery of COVID-19 vaccines is initially limited (due to 
supply constraints) to high-risk groups such as health care workers, then the target study 
population for safety surveillance should be defined accordingly.


3.2 Signal detection
When we ascertain or quantify adverse events (AEs), the occurrence of the event is compared 
in vaccinated and non-vaccinated individuals or in exposed versus unexposed time periods 
for the same individual, using different types of methodologies.


For signal detection the observed AE rate is compared with the ‘expected’ rate which is generally 
inferred from data from:
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• historical controls using data from the same (or a similar) population during an earlier 
time period;


• cohort studies which compare event rates in specific risk windows; controls may be other 
individuals during the same time period who did not receive the targeted vaccine but who 
are otherwise similar to those vaccinated;


• self-controlled studies, using a case-series, case-crossover or risk interval design, in which 
all data would be obtained from vaccinated individuals, comparing a post-exposure risk 
window with either a pre-exposure control window or with a post-exposure control window 
that occurs after the risk window;


• case-based studies where the vaccination rate among cases who had the AE of interest is 
compared with that among individuals that did not have the AE of interest, in a case-control 
or case-coverage design.


In most anticipated post-introduction settings, self-controlled designs will be promising and 
efficient study designs as they automatically adjust for between-person confounding that 
can be present in other study designs. However, one disadvantage of the self-controlled 
study design with pre-exposure control windows is potential bias due to vaccine indication 
or contraindications, in situations where having the adverse event increases or decreases the 
likelihood of being vaccinated. The most extreme form of vaccine contraindication is death, 
since dead people will not be vaccinated. To overcome this limitation, a post-exposure control 
window, occurring after the risk window, may be defined. One disadvantage of this approach 
is that a signal will not be detected if the risk of the AE is constant during the post-vaccination 
period. Moreover, AEs are not informative, and cannot contribute to a safety ‘signal’, until 
data from the post-exposure control window are available, delaying the timeliness of the 
analysis. This is further complicated if vaccination requires two doses of the vaccine, e.g. if a 
second dose is recommended 30 days after the first dose it could be difficult to specify an 
appropriate post-vaccination control window. Finally, for signal detection, a traditional self-
control design has limited utility for diseases with a long latency, but this could be overcome 
by using a post-vaccination control window that occurs before the risk window. When a risk 
window cannot be well defined, it is possible to use the self-control temporal scan statistic, 
simultaneously evaluating hundreds of potential risk windows, while automatically adjusting 
for the multiple testing inherent in such an approach.


While automatically adjusting for between person bias, it is important to recognize that self-
control designs are still subject to time-varying confounders. Examples of such confounders 
are concomitant vaccines, seasonal variation in the adverse event, changing diagnosis coding, 
and for infants, increasing age.


In a cohort design, the key challenge is to identify a control group that minimizes between 
person bias. The priority target groups for COVID-19 vaccines are likely to be similar to those 
for seasonal influenza vaccines (health care workers, the elderly, and potentially pregnant 
women), therefore, the use of time-varying propensity scores analysis for COVID-19 vaccine 
recipients and seasonal influenza recipient controls could minimize health care seeking and 
risk group biases in studies assessing the safety of COVID-19 vaccine. This approach could be 
used if seasonal influenza and COVID-19 vaccine campaigns are overlapping, providing not all 
individual get both vaccines at the same time. It would allow for matching on propensity scores 
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as well as the epidemiological week of exposure, to simultaneously control for presence of 
circulating wild-type virus. Another alternative would be to use influenza vaccine recipients from 
an earlier period. If the COVID-19 vaccine is given at times outside the influenza vaccination 
season, adjustment for any seasonal variation in the AE rates must be made.


Each vaccine safety study design has its different strengths and weaknesses, therefore it is 
often advisable to use multiple designs for the investigation of the same AE.


3.3 Vaccine exposure
Given the large variety of vaccine platform technologies used to develop COVID-19 vaccines, 
It is important to be able to perform vaccine-specific safety analyses. For this will be important 
to have complete information about the COVID-19 vaccine, such as manufacturer, brand 
name and batch number. While there are hopes that at least some of the new COVID-19 
vaccines will be equipped with 2D barcodes which can be scanned to record this information, 
this is not guaranteed. Also, pilot projects with 2D barcodes in the US have revealed several 
hurdles slowing down that acceptance.7 Plans for alternative ‘lower tech’ means to capture 
the essential vaccine exposure information must therefore be made. For example, a standard 
data dictionary for each COVID-19 vaccine introduced for use could be maintained by Brighton 
Collaboration or WHODrug Global.


3.4 Analytic approaches for signal detection 
on electronic health record data


3.4.1 Rapid cycle analyses for suspected adverse events


Outcomes: Standard vaccine AEs following immunization (AEFI) during relatively brief post-
vaccination risk intervals, or adverse events of special interest (AESIs) such as Guillain-Barré 
syndrome (GBS), Kawasaki disease and seizures. Serious outcomes from clinical trials, even if 
only one event was observed. AESI lists developed by the Safety Platform for Emergency 
vACcines (SPEAC)8 or provided by WHO.9


Frequency: Weekly data feeds and analyses.


Statistics: Maximized sequential probability ratio test.


7 Centers for Disease Control and Prevention� Summary report� Reporting for the adoption strategies for 2D barcode 
project (page 36)� Available from: https://www�cdc�gov/vaccines/programs/iis/2d-vaccine-barcodes/downloads/
summary-report�pdf� Accessed 9 December 2020�


8 Brighton Collaboration� Safety Platform for Emergency vACcines (SPEAC)� Available from: https://brightoncollaboration�
us/speac/� Accessed 9 December 2020�


9 Global Advisory Committee on Vaccine Safety, 27–28 May 2020, WER� 2020;95(28):331:325-336�


124 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting



https://www.who-umc.org/whodrug/whodrug-portfolio/whodrug-global/

https://www.cdc.gov/vaccines/programs/iis/2d-vaccine-barcodes/downloads/summary-report.pdf

https://www.cdc.gov/vaccines/programs/iis/2d-vaccine-barcodes/downloads/summary-report.pdf

https://brightoncollaboration.us/speac/

https://brightoncollaboration.us/speac/





Model: Can be used with any study design., e.g.:


• Poisson model with age- and sex-adjusted expected counts from the general population, 
with a fixed X to Y day risk interval, where X and Y depend on the outcome;


• Poisson model with day zero as the risk window, with age- and sex-adjusted expected 
counts from general population;


• Self-controlled Bernoulli model, with a 1 to 14 day risk window and a pre-vaccination control 
window of between 15 to 42 days; and


• Self-controlled temporal scan model, with 1 to 42 days10 post-vaccination follow-up and a 
temporal scan statistic as the risk window. A post-vaccination control period (e.g. 21 to 34 
days) may also be considered to address the possibility that it may not be appropriate to 
use a pre-vaccination period. If this is done, then the analysis will be delayed until the end 
of the post-vaccination control period. An adjustment to allow for delays in recording of 
AEs in the database should be considered.


Case-centered logistic regression could also be used with a sequential test (either a likelihood 
ratio test or a Wald test, with a flat Pocock-style threshold for controlling one-sided alpha-
spending at 0.05), regardless of whether the ‘expected’ proportion of vaccinees who experience 
an AEFI during a risk window is inferred from historical controls, contemporaneous controls, 
or other comparison windows (in self-controls).


Sample size: Analyses should start immediately with the first week of post-authorization 
vaccinees, even if there are only a few exposed individuals. The sequential analyses should 
continue until there are at least one million individuals for the primary analysis, and 200,000 
for the subgroup analyses.


3.4.2 Time-to-onset analysis


Time-to-onset analysis, using Kolmogorov–Smirnov tests,11 has been used in spontaneous 
reporting system databases to compare time-to-event distributions for AESIs with:


• the time-to-event distributions for other events following exposure to the same vaccine; and


• the time-to-event distributions of AESIs after exposure to other vaccines.


The approach has been tested in a prospective observational setting but has not yet been 
used for signal detection in routine health care data. If influenza vaccination occurs in late 
2020 in the northern hemisphere, prior to deployment of COVID-19 vaccines, this will provide 
an opportunity to construct time-to-event distributions for AESIs following influenza vaccine 
exposure to be used to compare with corresponding distributions following COVID-19 
vaccine exposure.


10 The 42-day window would have to be censored when the second vaccine dose for a two-dose regimen is received�
11 Van Holle L, Zeinoun Z, Bauchau V, Verstraeten T� Using time-to-onset for detecting safety signals in spontaneous reports 


of adverse events following immunization: a proof of concept study� Pharmacoepidemiol Drug Saf� 2012;21(6):603-10� 
doi: 10�1002/pds�3226�
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3.4.3 Ecological methods


Ecological analyses may also be informative if COVID-19 vaccination uptake is high and over a 
short period, in a demographic group that can easily be selected, such as the elderly. A simple 
interrupted-time series analysis comparing rates of selected AESIs in the pre- and post-vaccine 
deployment periods may be able to detect a signal for an event with a brief onset-to-event 
interval in a subpopulation with high vaccine coverage, assuming wild-type virus circulation is 
relatively stable over these periods. It may also be possible to assess time effects by comparing 
changes in the incidence of AESIs in vaccination targeted groups with changes in non-targeted 
groups. However, it is important to take into consideration the potential changing patterns 
in health care due to the COVID-19 pandemic.


3.4.4 Data mining for unexpected adverse events


In addition to evaluating the risk of a predetermined list of AEFIs or AESIs, it will also be 
necessary to search for unexpected AEFIs or AESIs. To do this, a different approach is required:


Outcomes: Would include most ICD-10 (or ICD-9) codes with removal of those for elective 
events, such as well-care visits, pregnancies or for conditions not of interest such as cancer.


Frequency: Monthly data feeds and analyses.


Statistics: Sequential tree-based scan statistics, using ICD-9 or ICD-10 hierarchical 
coding structure.


Model: Self-controlled Bernoulli model, with days 1 to 21 as the risk window, and in separate 
analyses, days 22 to 42 post-vaccination and days 22 to 42 pre-vaccination as control windows.


Sample size / length of surveillance: Analyses should start immediately after authorization 
and ideally continue until there are one million doses for the primary analysis, 200,000 each 
for children under the age of 19 and elderly patients over the age 64 subgroups, and 50,000 
for pregnant women subgroup.


3.4.5 Signal evaluation


Any signals must be thoroughly evaluated. Steps to be considered are:


1. data quality check:


a. examination of electronic health record linelist of all outcomes for the patients 
generating the signal (i.e. who have the AE); and


b. examination of temporal trends for both the vaccination and the outcome.


2. medical record review to confirm cases with the outcome, if not for all, at least for a 
sample, to assess the positive predictive value of the case identification algorithm;


3. COVID-19 vaccine brand- and platform-specific analyses with comparison with COVID-19 
vaccines of a different brand or using a different platform;
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4. adequate control for confounding, using study design, matching or adjustments, 
as necessary; and


Following this evaluation, any signals that remain of concern should be assessed further in 
a full appropriately-designed epidemiological study, which ideally should be done using a 
different dataset to the one in which the signal was detected.


3.5 Ongoing surveillance while signals are 
being evaluated and refined.


Regulators and public health agencies will not necessarily stop delivering vaccines when a 
safety signal exceeds a pre-defined statistical threshold. However, if this threshold is exceeded, 
the information will contribute to an overall analysis of vaccine’s benefit-risk profile. These 
analyses should provide information on the magnitude of the risk and the attributable risk.


Although pre-signal statistical tests are sequential, ongoing surveillance after a signal can 
report nominal p-values and confidence intervals, in addition to the sequentially adjusted 
test that initially generated the signal. The multiplicity of outcomes under surveillance and 
the multiplicity of analyses of the accumulating data should continue to be reported.


3.6 Impact of change in health care use and 
provision on AESI identification and 
temporal trends


The pandemic has led to changes in health care use and provision and these changes are 
likely to continue into the vaccine deployment period. This may be reflected in observational 
data as an excess or a deficit of code counts for some AESIs or their proxies in the pandemic 
period. To understand these changes to the data available for analysis, it is recommended 
that counts and rates of both individual codes used in any AESI case-identification algorithm 
as well as the set(s) of codes used to identify each event be described over time both within 
and between databases, taking into account the type of database and the type of health care 
encounters typically captured (e.g. general practice vs. hospitalization). These counts and rates 
should be compared graphically to help to interpret the study results. It may also be possible 
to use historical periods to generate projected expected counts and rates in the absence of 
changes to health care use and provision.


3.7 Vaccine-associated enhanced disease
It has been suggested that individuals who receive a COVID-19 vaccine might be at increased 
risk of experiencing enhanced or more severe disease following vaccination or vaccine-
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Performance indicators


Indicators have been adapted from existing immunization indicators, where possible, so that 
all counties can verify that their safety assessments for COVID-19 vaccines, but some specific 
indicators have been developed to respond to the current COVID-19 situation. Programme 
managers should take into consideration the fact that vaccine safety surveillance systems 
are for all vaccines, not just the COVID-19 vaccine and that routine vaccination will continue 
during COVID-19 deployment.


This section describes indicators obtained by extracting data on COVID-19 vaccines from 
pharmacovigilance monitoring and evaluation systems. The objectives of these indicators 
specific to COVID-19 vaccines are:


• at the national level:


 – help national AEFI committees, NRAs and NIPs/EPIs to identify any subnational 
programmatic issues, vaccine safety signals or any crisis in a timely manner and to 
make decisions for correction;


 – identify if the country’s vaccine safety system is sensitive enough to identify signals and 
respond to them;


 – improve the quality of reporting, investigations and causality assessment; and


 – enable comparison of national safety performances with regional and global standards.


• at the subnational level:


 – help provincial governments to identify districts where surveillance is poor (low reporting);


 – identify and respond to programme and immunization errors early;


 – identify capacity gaps in specific districts, particularly those with vulnerable populations; and


 – allocate resources for building local training capacity.


• at the local level:


 – Identify zones with high COVID-19 coverage but poor AEFI reporting.


Since COVID-19 vaccines are novel, it has been suggested that a separate report should be 
generated monthly, based on:


• key COVID-19 vaccine pharmacovigilance indicators (Table 2):


 – total AEFI rate/100,000 COVID-19 vaccine doses administered/distributed;


 – serious AEFI (SAE) rate per 100,000 doses of COVID-19 vaccine administered/distributed;


04associated enhanced disease (VAED).12 This has been suggested as a potential problem because 
of results in animal models with SARS-CoV-1 and MERS vaccines. Importantly, it has not been 
reported in animal models or in humans for any COVID-19 vaccine in advanced development. 
To be classified as a case of VAED, the individual would have to be a vaccine failure and also 
exhibit either a specific histopathology associated with advanced disease or have a specific 
biomarker. Unfortunately, none of the proposed patterns of histopathology have been 
confirmed and there is currently no known biomarker. Hence, diagnosis of VAED will require 
the demonstration that vaccinated individuals who develop COVID-19 disease have a higher 
risk of developing severe disease than non-vaccinated individuals. This assessment is further 
complicated by the fact that a higher risk of VAED could be expected as the levels of antibody 
wane with time, i.e. distant from vaccination. For this reason, it is being recommended that 
vaccinees be followed for an extended period, possibly for several years. A registry to follow-
up participants from clinical trials who were in the control (unvaccinated) group and who 
choose to remain unvaccinated after vaccine introduction may be useful. It would be even 
more useful if they could have periodic blood draws that could be stored in biobanks for the 
future identification of potential biomarkers should VAED be recognized as a real AESI. It will 
not be possible to use of SCCS study design due to an indeterminate risk window following 
vaccination, therefore, a case-control design will probably be the most suitable for a study 
using standardized severity assessment scores for the multiple possible disease outcomes 
associated with COVID-19 disease to assess if the cases (vaccinated individuals with COVID-19 
disease) are more likely to have severe disease than controls (unvaccinated individuals with 
COVID-19 disease).


12 Lambert PH, Ambrosino DM, Andersen SR, Baric RS, Black SB, Chen RT, et al� Consensus summary report for CEPI/
BC March 12-13, 2020 meeting: Assessment of risk of disease enhancement with COVID-19 vaccines� Vaccine� 
2020;38(31):4783-4791� doi: 10�1016/j�vaccine�2020�05�064�
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Performance indicators


Indicators have been adapted from existing immunization indicators, where possible, so that 
all counties can verify that their safety assessments for COVID-19 vaccines, but some specific 
indicators have been developed to respond to the current COVID-19 situation. Programme 
managers should take into consideration the fact that vaccine safety surveillance systems 
are for all vaccines, not just the COVID-19 vaccine and that routine vaccination will continue 
during COVID-19 deployment.


This section describes indicators obtained by extracting data on COVID-19 vaccines from 
pharmacovigilance monitoring and evaluation systems. The objectives of these indicators 
specific to COVID-19 vaccines are:


• at the national level:


 – help national AEFI committees, NRAs and NIPs/EPIs to identify any subnational 
programmatic issues, vaccine safety signals or any crisis in a timely manner and to 
make decisions for correction;


 – identify if the country’s vaccine safety system is sensitive enough to identify signals and 
respond to them;


 – improve the quality of reporting, investigations and causality assessment; and


 – enable comparison of national safety performances with regional and global standards.


• at the subnational level:


 – help provincial governments to identify districts where surveillance is poor (low reporting);


 – identify and respond to programme and immunization errors early;


 – identify capacity gaps in specific districts, particularly those with vulnerable populations; and


 – allocate resources for building local training capacity.


• at the local level:


 – Identify zones with high COVID-19 coverage but poor AEFI reporting.


Since COVID-19 vaccines are novel, it has been suggested that a separate report should be 
generated monthly, based on:


• key COVID-19 vaccine pharmacovigilance indicators (Table 2):


 – total AEFI rate/100,000 COVID-19 vaccine doses administered/distributed;


 – serious AEFI (SAE) rate per 100,000 doses of COVID-19 vaccine administered/distributed;
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Appendices


Appendix 5.1: Indicators and targets 
for monitoring the performance of 
pharmacovigilance systems in COVID-19 context


Indicator Target Calculation Information 
source


Measure Main 
responsible


% of districts 
with silent (i.e. 
no reports 
received) 
COVID-19 AEFI 
reporting.


<10% Number of districts 
where COVID-19 
related AEFI was 
zero in the month 
of XX / No of 
Districts X 100


Reports 
submitted 
with zero 
AEFIs. during 
the previous 
month.


Identification 
of silent 
districts / 
areas within 
a province


District 
immunization 
programme 
manager 
sending 
periodic 
reports


% of districts 
not submitting 
monthly Reports


<10% Number of districts 
where monthly 
COVID-19 related 
reports AEFI was 
not sent for a 
particular month / 
No of Districts X 100


Monthly 
(including 
zero) reports 
submitted by 
districts


Identification 
of delinquent 
reporting 
districts in a 
province


District 
immunization 
programme 
manager 
sending 
periodic 
reports


% of districts 
with >10 
COVID-19 related 
AEFI reports/ 
100,000 doses 
of COVID-19 
vaccines doses 
administered


>80% No of districts with 
> 10 AEFI reported 
for 100,000 doses of 
COVID-19 vaccines 
Administered / No 
of Districts X 100


Calculated 
from AEFI 
reporting 
form 
submitted by 
the districts 
following 
COVID-19 
vaccination 
and 
Immunization 
registries


District 
performance 
on AEFI 
monitoring


District 
immunization 
programme 
manager 
sending AEFI 
reporting 
form and 
data on 
administered 
doses


% of serious AEFI 
after COVID-19 
vaccination 
investigated


100% Number serious 
AEFI investigated / 
Number of serious 
AEFI X 100


AEFI 
reporting 
form 
and AEFI 
investigation 
form


The quality of 
investigation 
of serious 
AEFI


District 
immunization 
programme 
manager 
coordinating 
the AEFI 
investigation


05• six indicators for monitoring the functionality of pharmacovigilance systems in the COVID-19 
context (Appendix 5.1):


 – % of districts with silent COVID-19 AEFI reporting (i.e. no reports received);


 – % of districts not submitting monthly reports;


 – % of districts with >10 COVID-19 related AEFI reports / 100,000 doses of COVID-19 vaccines 
doses administered;


 – % of serious AEFI after COVID-19 vaccination investigated;


 – % of serious AEFI after COVID-19 vaccination investigations initiated within 2 days of 
notification; and


 – % of identical AEFI reports available with the NRA and the NPI/EPI (i.e. NRA reports 
=EPI reports).


• five indicators for monitoring the quality of pharmacovigilance systems in the COVID-19 
context (Appendix 5.2):


 – % of case based AEFI reports shared between NRA and EPI <7 days of receipt;


 – % Completeness of AEFI reporting forms with the critical variables;


 – % of AEFIs reported within 48 hours of notification;


 – % of serious AEFI cases with causality assessed within 14 days of investigation; and


 – % of AEFI cases with causality assessment done where feedback was provided within 
7 days of case classification.


Table 2: Key COVID-19 vaccine safety surveillance indicators


Indicator Calculation Information 
source


Measures Primary 
collector


Total AEFI 
rate per 
100,000 doses 
of COVID-19 
vaccine doses 
administered / 
distributed*


No of AEFI 
reported at 
xx level / no 
of doses of 
COVID-19 
vaccines 
administered or 
distributed at 
the same level X 
100,000


Numerator: 
Case based 
AEFI reports 
from linelist or 
reporting forms


Denominator: 
Vaccination 
records at the 
local level


If the reporting 
rate of AEFI 
differs from the 
ones available in 
clinical trials


Numerator: 
health care 
workers 
reporting AEFI


Denominator: 
District 
immunization 
programme 
manager


Serious AEFI 
rate per 
100,000 doses 
of COVID-19 
vaccines doses 
administered / 
distributed*


No of serious 
AEFI reported 
at xx level / 
no of doses 
of COVID-19 
vaccines 
administered or 
distributed at 
the same level X 
100,000


Numerator: Case 
based serious 
AEFI reports 
from linelist or 
reporting forms


Denominator: 
Vaccination 
records at the 
local level


If the reporting 
rate of serious 
AEFI differs 
from the ones 
available in 
clinical trials


Numerator: 
health care 
workers 
reporting serious 
AEFI


Denominator: 
District 
immunization 
programme 
manager


*To consider the type of vaccine at the time of calculation.
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Appendices


Appendix 5.1: Indicators and targets 
for monitoring the performance of 
pharmacovigilance systems in COVID-19 context


Indicator Target Calculation Information 
source


Measure Main 
responsible


% of districts 
with silent (i.e. 
no reports 
received) 
COVID-19 AEFI 
reporting.


<10% Number of districts 
where COVID-19 
related AEFI was 
zero in the month 
of XX / No of 
Districts X 100


Reports 
submitted 
with zero 
AEFIs. during 
the previous 
month.


Identification 
of silent 
districts / 
areas within 
a province


District 
immunization 
programme 
manager 
sending 
periodic 
reports


% of districts 
not submitting 
monthly Reports


<10% Number of districts 
where monthly 
COVID-19 related 
reports AEFI was 
not sent for a 
particular month / 
No of Districts X 100


Monthly 
(including 
zero) reports 
submitted by 
districts


Identification 
of delinquent 
reporting 
districts in a 
province


District 
immunization 
programme 
manager 
sending 
periodic 
reports


% of districts 
with >10 
COVID-19 related 
AEFI reports/ 
100,000 doses 
of COVID-19 
vaccines doses 
administered


>80% No of districts with 
> 10 AEFI reported 
for 100,000 doses of 
COVID-19 vaccines 
Administered / No 
of Districts X 100


Calculated 
from AEFI 
reporting 
form 
submitted by 
the districts 
following 
COVID-19 
vaccination 
and 
Immunization 
registries


District 
performance 
on AEFI 
monitoring


District 
immunization 
programme 
manager 
sending AEFI 
reporting 
form and 
data on 
administered 
doses


% of serious AEFI 
after COVID-19 
vaccination 
investigated


100% Number serious 
AEFI investigated / 
Number of serious 
AEFI X 100


AEFI 
reporting 
form 
and AEFI 
investigation 
form


The quality of 
investigation 
of serious 
AEFI


District 
immunization 
programme 
manager 
coordinating 
the AEFI 
investigation
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Indicator Target Calculation Information 
source


Measure Main 
responsible


% of serious AEFI 
after COVID-19 
vaccination 
investigations 
initiated within 
2 days of 
notification


>80% Number serious 
AEFI investigations 
initiated within 2 
days of notification 
/ Number of serious 
AEFI X 100


AEFI 
reporting 
form 
and AEFI 
investigation 
form


The 
timeliness of 
investigation 
of serious 
AEFI


District 
immunization 
programme 
manager 
coordinating 
the AEFI 
investigation


Proportion of 
identical AEFI 
reports available 
with the NRA 
and the EPI (i.e. 
NRA reports =EPI 
reports).


1 for all 
months


No of AEFI reports 
with NRA in the 
month of XXXX / No 
of AEFI reports with 
EPI in the month of 
XXXX


AEFI 
reporting 
forms 
available 
with EPI 
or NRA 
following 
COVID-19 
vaccination


Data sharing 
between the 
immunization 
programme 
and the 
regulators


Regulators 
and NIP/EPI 
programme 
managers


Appendix 5.2: Indicators and targets for 
monitoring the quality of pharmacovigilance 
systems in COVID-19 context


Indicator Target Calculation Source of 
information


Measure Main 
responsible


% of case based 
AEFI reports 
shared between 
NRA and EPI <7 
days of receipt


100% Number AEFI 
reports shared 
between NRA and 
EPI within 48 h of 
receipt / Number of 
AEFI reports X 100


AEFI 
reporting 
forms 
available 
with NRA 
and EPI or 
matching 
number 
of cases in 
linelist


Quality of 
data sharing


NRA and 
NIP/EPI 
programme 
managers


% Completeness 
of AEFI reporting 
forms with the 
critical variables


>80% Number AEFI 
reports with 
complete critical 
variables* / 
Number of AEFI 
reports X 100


AEFI 
reporting 
forms


Quality of 
AEFI data 
collected


NIP/EPI 
programme 
managers


% of AEFIs 
reported within 
48 hours of 
notification


>80% Number AEFI 
reports sent to 
next level within 48 
hours of notification 
/ Number of AEFI 
reports X 100


AEFI 
reporting 
forms


Speed of 
response 
to AEFI 
notification


NIP/EPI 
programme 
managers


132 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting







Indicator Target Calculation Source of 
information


Measure Main 
responsible


% of serious 
AEFI cases 
with causality 
assessed within 
14 days of 
investigation


>80% Number serious 
AEFI reports with 
causality assessed 
within 14 days 
of investigation / 
Number of serious 
AEFI reports X 100


AEFI 
reporting 
forms


Speed of 
response 
to AEFI 
investigation


NRA and 
NIP/EPI 
programme 
managers


% of AEFI cases 
with causality 
assessment 
done where 
feedback was 
provided within 
7 days of case 
classification


>80% Number causality 
assessed cases with 
feedback provided 
within 7 days of 
case classification 
/ Number of 
AEFI reports 
with causality 
assessment done 
X 100


Documentation 
of feedback of 
AEFI causality 
assessment


Speed of 
response to 
AEFI causality 
assessment


NRA and 
NIP/EPI 
programme 
managers


* Italics in reporting form
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Key points


• The pharmaceutical industry plays a critical role in the accelerated development 
of vaccines and therapeutics


• They also have an essential role in verifying the safety of COVID-19 vaccines 
through vaccine safety surveillance activities described in risk management plans 
for licensed vaccines particularly via periodic safety update reports


• Vaccine manufacturers are encouraged to adopt existing formats for risk 
management plans, which contain essential elements, such as a safety specification 
section, pharmacovigilance activities, risk minimization activities, and evaluation 
of the effectiveness of the risk minimization measures


• Both routine and additional pharmacovigilance activities, which are integrated in the 
RMP, contribute to the maintenance of a positive benefit-risk balance for a vaccine


• There should be global, regional and national oversight of the RMPs for 
COVID-19 vaccines


• National regulatory agencies (NRAs) and the WHO prequalification team 
should consider making data sharing a condition of marketing authorization or 
prequalification for COVID-19 vaccines during the pandemic, particularly in countries


• Effective data flow should be established between NRAs or the WHO prequalification 
team and the vaccine manufacturer while respecting data security and patient privacy


• Training to enhance pharmacovigilance competencies and to enable regional 
coordination should be coordinated and existing training materials and programmes 
should be leveraged as much as possible
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Introduction


The private sector plays an essential role in the development and introduction of vaccines, 
as well as in on-going pharmacovigilance activities to ensure efficacy, quality and safety 
throughout the vaccines’ life cycle. Under the current pandemic, it plays a critical role in 
accelerated development of vaccines and therapeutics. Although diverse players make up the 
private sector, this module will focus on the vaccine manufacturers1 and their role in ensuring 
the safety of COVID-19 vaccines through pharmacovigilance activities, as described in risk 
management plans and more specifically in providing periodic safety update reports (PSURs).


Legal provisions and guidelines 
regarding COVID-19 vaccine safety


In countries where the regulatory authority is a member2 or an observer of the International 
Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH), 
ICH technical guidelines and requirements will guide the vaccine manufacturers in meeting 
their obligations for COVID-19 vaccine registration and continued monitoring of safety when the 
vaccine is on the market. Two ICH guidelines set out common standards for pharmacovigilance 
activities to ensure the safety of new drugs and those already on the market: ICH E2E 
Pharmacovigilance Planning,3 and ICH E2C(R2) Periodic Benefit-Risk Evaluation Report (PBRER).4


1 For the purpose of this document, manufacturer also means marketing authorization holder�
2 ICH Members & Observers� Available at: https://www�ich�org/page/members-observers� Accessed 25 October 2020�
3 ICH E2E Guideline: Pharmacovigilance Planning 2004� Available at: https://database.ich.org/sites/default/files/


E2E_Guideline�pdf� Accessed 25 October 2020�
4	 ICH	E2C(R2)	Guideline:	Periodic	Benefit-Risk	Evaluation	Report	(PBRER)	2012.	Available	from:	https://database�ich�


org/sites/default/files/E2C_R2_Guideline.pdf� Accessed 25 October 2020�
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All national regulatory authorities (NRAs) are encouraged to follow ICH guidelines. However, 
in settings where ICH guidelines have not yet been implemented, existing legislation governing 
pharmacovigilance should be interpreted under the COVID-19 pandemic situation, to provide 
clear guidance and directives on pharmacovigilance requirements to the vaccine manufacturers. 
A risk management plan (RMP) is a key document in the marketing authorization submission 
dossier. The RMP describes the current knowledge about the benefits and the risks of the 
vaccine or medicinal product, providing key information on plans for studies and other activities 
to gain more data on missing information, more knowledge about the safety profile of the 
product, and plans for risks minimization. Depending on their complexity, some RMPs may 
require special measures for their implementation, especially in low- and middle-income 
countries (LMICs). Hence there is a need to coordinate efforts by stakeholders and partners at 
national, regional, and global levels and the following key considerations should be included 
in specific directives and guidelines for COVID-19 vaccine safety:


• specific conditions when relevant authorities might request the vaccine manufacturer to 
provide a regional annex to the RMP, to reflect local situations such as epidemiological 
characteristics, medical practice, ethnicity, limitations of logistics and regional health and 
regulatory systems;


• requirements for PSURs/periodic benefit risk evaluation reports (PBRERs);


• specifications of routine and additional pharmacovigilance activities to be carried out during 
the pandemic as well as the periodicity for updating safety information. These activities 
may include:


 – monthly safety summaries in addition to routine PSURs;


 – post-authorization safety studies;


 – the establishment of sentinel sites, as part of an active surveillance system for COVID-19 
vaccine safety; and


 – provision of educational materials and implementation of tracking system of vaccine 
administered e.g., barcode stickers.


• requirements for the vaccine manufacturer launching a COVID-19 vaccine in a country to 
designate a qualified person responsible for pharmacovigilance (QPPV) (or a global QPPV 
for international vaccine manufacturers) for monitoring its safety; and to clearly present 
the contact information and qualifications of the QPPV.


139Engaging with thE pharmacEutical industry for coVid-19 VaccinE safEty surVEillancE


VACCINE DESCRIPTION
SKATEHOLDERS


ESTABLISHING 
SURVEILLANCE SYSTEMS


AEFI
AESI


DATA MANAGEMENT 
SYSTEMS


ENGAGING WITH 
PHARMACEUTICAL INDUSTRY


REGULATORY  
RELIANCE


COMMUNICATION
4C.3_Covid19_safety


SAGE March 2021 meeting







Risk management plans


The short timelines under which COVID-19 vaccines are being developed and ultimately 
deployed present challenges for guaranteeing their safety. Lessons learnt and best practices 
from past pandemics, such as those from 2009 H1N1 pandemic5, should be used to guide 
current procedures for the safety of COVID-19 vaccines.


As with the H1N1 vaccines, more information about the immunogenicity, effectiveness, 
and safety of COVID-19 vaccines will only become available during their use in the field. Hence, 
the risk management plan for COVID-19 vaccines will be an evolving document and should be 
amended when new significant information, such as a change in the profile of adverse events, 
results from safety studies, changes in benefit-risk balance, becomes available.


3.1 Format and components of RMPs for 
COVID-19 vaccines


The vaccine manufacturer is encouraged to adopt existing formats, such as the European 
Union RMP format, which contain essential elements such as a safety specification section, 
pharmacovigilance activities, risk minimization activities, and evaluation of the effectiveness 
of the risk minimization measures.6 RMPs in alternative formats, such as a global or core RMP, 
are also acceptable provided they contain the essential elements mentioned above.


In addition, when requested, a region-specific annex (referred to as a regional annex hereafter) 
to the core RMP that takes into consideration additional context specific to the region where the 
vaccines are to be deployed, should be provided. Similar annexes are routinely implemented by 
certain regulatory authorities to ensure adaptation to local context, e.g. Australia-specific annex 
required by the Australian Government Therapeutic Goods Administration (TGA)7. In general, 
the regional annex for COVID-19 vaccines in the RMPs should highlight any differences in safety 
concerns in the regions where the COVID-19 vaccines are launched, e.g., differences in the 
frequency, severity or nature of safety concerns, resulting from differences in the epidemiology 
of COVID-19 and the target population. It should also confirm that the pharmacovigilance (PV) 
and risk minimization activities are compatible with the safety concerns specified.


5 CHMP Recommendations for the pharmacovigilance plan as part of the risk management plan to be submitted with 
the	marketing	authorisation	application	 for	a	pandemic	 influenza	vaccine	adopted	by	CHMP	 in	November	2006.	
Revision	1.1	adopted	by	CHMP	on	24	September	2009	(EMEA/359381/2009).


6	 Guideline	on	good	pharmacovigilance	practices	(GVP)	Module	V	–	risk	management	systems	(Rev	2).	Available	from:	
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-module-
v-risk-management-systems-rev-2_en.pdf� Accessed 25 October 2020�


7	 Risk	management	plan	for	medicines	and	biologicals–	Australia-Specific	Annex.	Available	from:	https://www�tga�gov�
au/book-page/risk-management-plan-australia-specific-annex� Accessed 4 October 2020�
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3.2 Routine pharmacovigilance plan as part of 
the RMP


Both routine and additional PV activities contribute to the maintenance of a positive benefit-
risk balance for a vaccine. They form part of the RMP, along with further PV measures that 
are appropriate for the evaluation of efficacy and safety of vaccines.


For COVID-19 vaccines, as part of routine PV activities, the vaccine manufacturer should 
describe in the RMP:


• specific activities for the collection, compilation, assessment, and reporting of adverse 
reactions to the NRA


• format, content and periodicity of the PSURs/PBRERs


• other requirements defined in the regional annex.


Challenges related to restrictions during the pandemic (e.g. due to social distancing or limited 
medical resources) or to the volume of reports of adverse events following immunization (AEFIs) 
to be processed (e.g., associated with a mass vaccination campaign) should be considered 
and reflected in the planning document. The reporting patterns following mass vaccination 
campaigns during a pandemic are likely to differ qualitatively from routine reporting, and this 
needs to be taken into account when performing the analyses.


During the pandemic, the usual 6-month reporting cycle may be too long for the assessment 
of COVID-19 vaccine safety because it is expected that there will be high levels of exposure 
within a short period of time. Therefore, it is recommended that monthly safety summaries 
are provided focusing on adverse events of special interest (AESIs), at a minimum. The monthly 
safety summaries are intended to complement the regular 6-monthly PSURs for COVID-19 
vaccines during the pandemic period and should include:


• a summary of vaccine distribution (number of doses, locality of distribution, etc.);


• global numbers (with country of origin) and analyses of AESIs reported in individuals 
following immunization, following the Brighton Collaboration recommendations for 
COVID-19 vaccines;8 and


• numbers of deaths and relevant case histories, including observed over expected analyses.


In addition to the monthly safety summaries, a 6-monthly cumulative PSUR/PBRER should be 
submitted following the PBRER ICH E2C (R2) format3. This provides a cumulative overview of 
all available information which provides the vaccine’s overall benefit-risk profile. Following 
the first 6-month report, and as experience with the vaccine evolves, the periodicity of the 
monthly summaries and of the PSURs/PBRERs should be reviewed by the regulator.


8	 Brighton	Collaboration	Safety	Platform	for	Emergency	vACcines	(SPEAC)	Project	(WHO	slide	deck	presentation	by	
Robert	T	Chen,	Scientific	Director	Brighton	Collaboration).	Available	from:	https://www.dcvmn.net/IMG/pdf/8._cepi_
speac_presentation_bob_chen�pdf� Accessed 7 October 2020�
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3.3 Additional pharmacovigilance activities
If ongoing or planned clinical trials or routine activities will not provide sufficient data for 
the complete characterization of important identified and potential risks, then additional PV 
activities, such as post-authorization safety studies (PASSs) should be considered and reflected 
in the RMP (Guideline on good pharmacovigilance practices (GVP) Module V; Risk management 
plan for medicines and biologicals– Australia). If an observational study is proposed, it should be 
on a cohort of individuals who have comparable ethnic and geographic origins and appropriate 
study protocols that are specifically designed for LMICs should be used.


The pandemic COVID-19 pharmacovigilance plan will terminate when national competent 
authorities decide that it is no longer necessary.


3.4 Specific considerations under different 
scenarios


The NRA should provide clear guidance on PV requirements for different scenarios, as many 
different COVID-19 vaccines are likely to be introduced to the market, through different 
channels. For example, the NRA should specify conditions and types of AEFIs and AESIs that 
should be included in the monthly safety summaries for each vaccine type. Penalties and 
sanctions for non-compliance should also be clearly defined and communicated. Two possible 
scenarios, depending on if the vaccine has been submitted for WHO prequalification (PQ) or 
emergency use listing (EUL) are described below.


Scenario 1: COVID-19 vaccines submitted for WHO 
prequalification or emergency use listing


Vaccines submitted for WHO PQ or EUL are likely to be developed by established companies 
who have submitted well-defined RMPs for stringent review by regulatory authorities. However, 
the vaccines can be introduced outside of the country where they were originally authorized, 
in countries where additional activities may be required. In this case, WHO PQ could request 
that an annex is included in the original RMP to cover any additional considerations and PV 
activities in the country where the vaccine will be introduced. As far as possible, a regional 
annex will be the preferred option, valid for all countries in a specific region (e.g., for the WHO 
African region).


The details of the monthly safety summaries and any PASS will be agreed as part of the WHO 
PQ / EUL procedure. The vaccine manufacturer will be responsible for compiling and submitting 
the monthly summaries and PSURs/PBRER to the local competent authority and WHO PQ.


Planned PASSs should be carried out by the vaccine manufacturer or its local representatives 
or distributors. Ideally, multi-country collaborative PASSs could be considered, with the 
PASS implemented in selected, representative sites across a few countries in a region. Study 
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sites should be selected in countries with the best capacity,9 or with previous experience of 
participating in PASSs.


When available, PASS protocols such as those developed by WHO, should be used when such 
studies are to be conducted in LMICs.


Scenario 2: COVID-19 vaccines not submitted for WHO 
prequalification or emergency use listing


This scenario may include smaller companies that implement COVID-19 vaccines in LMICs. 
In this case, the vaccines may not have undergone stringent review for authorization by a 
regulatory authority. In this scenario, regional and coordinated approaches will be critical to 
ensure the safety monitoring of these COVID-19 vaccines. Additional considerations in this 
scenario include the following:


• the smaller vaccine manufacturers may consider collaborating with other manufacturers 
to prepare a common RMP for the region where the vaccine will be introduced;


• regional or global cooperation and coordination should be adopted, wherever feasible, 
and may include:


 – joint review of RMPs through regulatory reliance or works-sharing (more information in 
the regulatory reliance module;


 – leveraging existing regional networks, such as, the African Vaccine Regulatory Forum 
(AVAREF), the Western Pacific Regional Alliance of NRAs (WPRA) and the Pan American 
Network for Drug Regulatory Harmonization (PANDRH);


 – supporting multi-country safety studies to evaluate the real-world safety profile of the 
vaccines, especially in populations not represented in clinical trials, such as children and 
pregnant women;


• training to be provided to the smaller vaccine manufacturers on:


 – common core RMP components and any region-specific requirements;


 – regulatory obligations for vaccine PV for the region, including review of PSURs and 
analysis of AEFIs.


9	 WHO	Global	Benchmarking	Tool	(GBT)	for	evaluation	of	national	regulatory	systems.	Available	from:	http://www�who�
int/medicines/regulation/benchmarking_tool/en/� Accessed 25 October 2020�
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Oversight


Oversight should be at different levels:


• at the national level, the NRA is responsible for providing clear guidance on the PV 
requirements for COVID-19 vaccines as described previously and should also:


 – provide input to WHO PQ on RMP assessments, to help define special considerations or 
annexes for the RMPs;


 – contribute to establishing criteria for PASS study site selection;


 – provide oversight for study implementation, including study sites inspections;


 – provide clear guidance to the vaccine manufacturer on requirements for routine 
communication of study findings, monthly safety summaries, and ad hoc communications 
for any urgent emerging issues;


 – implement a coordinated routine communication plan with stakeholders such as the 
national immunization programme or expanded programme for immunization (NIP/EPI) 
and the vaccine manufacturer; and


 – ensure that a national committee is ready to review any national PASS data as they 
become available.


• at the regional level, a regional review committee with scientific and regulatory expertise 
should be established to:


 – participate in WHO PQ assessments of RMP for COVID-19 vaccines, to bring the 
regional-specific perspectives to the review;


 – advise when a regional annex to the RMP would be justified;


 – develop and communicate clear guidance on criteria for study site selection in multi-country 
collaborative PASSs in the region for vaccine manufacturers;


 – review results from multi-country collaborative PASSs in the region;


• at the international level, an international review committee should be established to:


 – review PASS protocols;


 – review and analyse multi-country study data across continents;


 – provide support to the WHO PQ team for the analyses of RMPs and PSURs/PBRERs.


04 Data sharing


Data sharing is essential for generating reliable evidence on the safety of COVID-19 vaccines 
which will facilitate timely regulatory actions and effective public health interventions. 
Spontaneous AEFI reporting systems, active surveillance systems for AESIs, and PASSs are all 
important sources of data. To be successful at sharing data in a timely manner, while respecting 
data security and patient privacy, close collaboration between national stakeholders, such as 
the NRA and the EPI or NIP is critical.


Effective data flow needs to be established between the NRA and the WHO global database of 
individual case safety reports, Vigibase, and between the NRA and the vaccine manufacturer. 
In countries where current legislation does not mandate data sharing, NRAs should consider 
making data sharing a condition of marketing authorization. Alternatively, a data sharing 
agreement or memorandum of understanding could be established between the vaccine 
manufacturer and the NRA. Similarly, the WHO PQ programme should consider making data 
sharing a condition of inclusion of a vaccine on the EUL.


Data sharing and data sharing platforms are discussed in detail in the module on data sharing. 
In the context of coordinated regional review of RMPs and evaluation of multi-country PASSs, 
a data-sharing platform is critical for:


• enabling data pooling from multi-country sites to facilitate meaningful interpretation;


• enabling review committees to review PASS outcomes; and


• identifying patterns and safety issues of regional importance.
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Training


Many training needs to enhance pharmacovigilance competencies and to enable regional 
coordination have been identified:


Training needs Training Target Potential 
training 
providersNRA/PV 


review staff
National 
AEFI 
Committee


Regional 
Review 
Committee


Vaccine 
manu-
facturer / 
subsidiary


Legislation and 
legal obligations for 
pharmacovigilance


✓ ✓*
DCVMN*, 
IFPMA*, 
ISoP, NRA


RMP review: common core 
elements, regional annex, 
PSUR core elements


✓ ✓


WHO, NRA


Ethics review of study 
protocols


✓ ✓ ✓
CIOMS, 
WHO


Review of safety study 
outcomes ✓ ✓


WHO, 
GACVS, 
AACVS


Pharmacovigilance for 
vaccine safety


✓ ✓*
DCVMN*, 
IFPMA*


* Training to manufacturer/subsidiary to be provided by DCVMN, IFPMA.


AACVS: African Advisory Committee on Vaccine Safety; CIOMS: Council for International Organizations of Medical 
Sciences; DCVMN: Developing Countries Vaccine Manufactures Network; GACVS: Global Advisory Committee on Vaccine 
Safety; IFPMA: International Federation of Pharmaceutical Manufacturers and Associations; ISoP: International Society of 
Pharmacovigilance; NRA: national regulatory authority; WHO: World Health Organization


In LMICs, vaccine manufacturers may also require training to understand NRA’s requirements 
and how to compile, summarize and analyse data from COVID-19 vaccine safety studies.


Coordination will be critical for the efficient provision of all levels of training. Existing training 
materials and programmes should be leveraged as much as possible. Stringent regulatory 
authorities can contribute their technical expertise to help LMICs strengthen their regulatory 
systems. It is equally critical to ensure that designated QPPVs and local subsidiaries of large vaccine 
manufacturers can set up efficient in-country PV systems. Existing networks, such as DCVMN 
(Developing Countries Vaccine Manufacturers Network) and IFPMA (International Federation 
of Pharmaceutical Manufacturers and Associations) could play a key role in coordinating and 
delivering training to the vaccine manufacturers in anticipation of the introduction of COVID-19 
vaccines, as they have a good understanding of the needs and capacity of these companies.10


10	 Hartmann	K,	Pagliusi	S,	Precioso	A.	Landscape	analysis	of	pharmacovigilance	and	related	practices	among	34	vaccine	
manufacturers’	from	emerging	countries.	Vaccine.	2020;38(34):5490-7.	doi:	10.1016/j.vaccine.2020.06.016.


06 Funding


Post-authorization safety studies, carried out by the vaccine manufactures, may be supported 
financially through COVAX, the vaccine pillar of the ACT Accelerator. Training could be co-funded 
by several stakeholders. GAVI, the Vaccine Alliance, and WHO could potentially provide funding 
to train the NRAs, with stringent regulatory authorities potentially providing technical expertise 
or financial support or both. Industry networks such as DCVMN and IFPMA should support 
the training needs of vaccine manufacturers by providing funding and scientific expertise. 
Funding needs for monitoring systems, and platforms for data sharing between the NRAs 
or the WHO PQ team and vaccine manufacturers at the regional level are discussed in the 
module on data sharing.
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Key points


• Levels of regulatory reliance between national regulatory authorities (NRAs) can 
range from independent decisions by NRAs (no reliance) to mutual recognition 
(full reliance).


• Work-sharing is a process by which NRAs of two or more jurisdictions share activities 
to accomplish specific regulatory tasks.


• Reliance and work-sharing are important for countries with limited regulatory capacity.


• Regulatory reliance can be used for various regulatory activities across the product 
life cycle, including post-authorization pharmacovigilance activities, and lead to 
increased efficiency and improvement to regulatory capacity.


• In the context of the current COVID-19 pandemic, regulatory reliance should be 
considered wherever possible, to improve regulatory efficiency, thereby facilitating 
timely access to COVID-19 vaccines, as well as effective monitoring of safety issues 
and implementation of risk minimization measures.


• Work-sharing at the regional level will be an important mechanism to perform 
regulatory oversight effectively and will require identifying the similarities between 
the countries that would make them suitable for pharmacovigilance work-sharing.


• Activities that could be shared include review of risk management plans, common 
template for post-authorization safety studies (PASSs), joint review of post-
authorization safety data and pharmacovigilance inspections.


151RegulatoRy Reliance and woRk-shaRing


VACCINE DESCRIPTION
SKATEHOLDERS


ESTABLISHING 
SURVEILLANCE SYSTEMS


AEFI
AESI


DATA MANAGEMENT 
SYSTEMS


ENGAGING WITH 
PHARMACEUTICAL INDUSTRY


REGULATORY  
RELIANCE


COMMUNICATION
4C.3_Covid19_safety


SAGE March 2021 meeting







Introduction


1.1 Definition of regulatory reliance
Regulatory reliance is defined in the WHO draft guideline on good reliance practice standards1 
as “the act whereby the national regulatory authority (NRA) in one jurisdiction may take into account 
and give significant weight to assessments performed by another NRA or trusted institution, or to 
any other authoritative information in reaching its own decision. The relying authority remains 
independent, responsible and accountable regarding the decisions taken, even when it relies on 
the decisions and information of others.”.


The levels of reliance between NRAs can range from independent decisions by NRAs (no 
reliance) to mutual recognition (full reliance) (Fig 1). Recognition is a formalized process for 
reliance, based on legal provisions whereby one regulatory authority recognizes the decisions 
of a reference regulatory authority, without additional regulatory assessment. Recognition may 
be unilateral or mutual and several NRAs may participate in the same recognition agreement.


Fig 1: Schematic representation of increasing levels of regulatory reliance and the 
increasing benefits from this process


Independent decisions
based on its own reviews 


and/or inspections
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1 WHO Working document QAS/20�851/Rev�1, August 2020� Available from: https://www�who�int/medicines/areas/
quality_safety/quality_assurance/QAS20_851_Rev_1_Good_Reliance_Practices�pdf?ua=1� Accessed 26 October 2020� 
[NOTE: The GRelP document has been adopted at the 55th ECSPP (12-16 October 2020) and will be published in the 
TRS� Reference to be revised]�
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While regulatory reliance is widely used for initial authorization of medical products, it is equally 
important to consider reliance for pharmacovigilance and other post-marketing activities. It is 
useful to distinguish between two types of activities:


1. Reliance on processes, tools and methods developed by others. This involves regulatory 
authorities adopting common processes and standards, e.g. templates for safety reporting, 
templates for study protocols and reports, signal detection methods, platforms for 
epidemiological studies.


2. Reliance on product-specific regulatory activities. These activities can cover the entire 
life cycle of the product. Product-specific reliance may include participation in a joint 
assessment committee for marketing authorization approval and variations and for safety 
assessments. Also, it can include reliance on product information approved by another 
NRA or reliance on the assessment of post-authorization safety study protocols and results 
by others. This level of reliance requires assurance that the products concerned are the 
same or are sufficiently similar in terms of composition, indications, conditions of use, etc.


The decision to practice reliance should take into consideration the context and characteristics 
of the national health and regulatory system, the availability of an authority that the NRA 
can rely on, and how reliance can complement existing capacities to drive efficiencies and 
optimization of resources. The general principles under which reliance should operate are 
discussed in the WHO working document for good reliance practice (WHO working document 
QAS/20.851/Rev.1). It is particularly important to note that reliance does not mean a decrease 
in level or quality of evidence for safety and efficacy or lowering of the quality of regulatory 
activities. It should be viewed as a more efficient form of regulatory oversight that is based 
on constructive regional and international collaboration.


1.2 Definition of work-sharing
Work-sharing is defined in the WHO draft guideline on good reliance practice standards (WHO 
working document QAS/20.851/Rev.1) as “a process by which NRAs of two or more jurisdictions 
share activities to accomplish specific regulatory tasks. The opportunities for work-sharing include, 
but are not limited to:


• jointly assessing applications for authorization of clinical trials;


• marketing authorizations or good practices inspections;


• joint work in the post-marketing surveillance of medical product quality and safety;


• joint development of technical guidelines or regulatory standards, and collaboration on 
information platforms and technology.


Work-sharing also entails the exchange of information consistent with the provisions of existing 
agreements and compliant with each agency’s or institution’s legislative framework for sharing 
such information with other NRAs.”.
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2.2 Product-specific activities
Under the Article 58 of Regulation (EC)726/2004 procedure, the EMA provides scientific opinions 
on high priority medicines, including vaccines, that are intended exclusively for markets 
outside of the EU. The evaluations are carried out in cooperation with WHO and relevant 
‘target’ non-EU NRAs. The same rigour and standards required for marketing authorization 
in the EU are applied, while the benefit-risk assessment is focused on the intended non-EU 
population and indication(s). The relying regulatory authorities can use the risk management 
plan (RMP) proposed by EMA for specific products and adapt it for relevance, feasibility, 
and implementation for use in their own countries. Hence, regulatory decisions for licensing 
and post-authorization requirements are taken by the regulators where the medicines or 
vaccines will be used. The Article 58 procedure facilitates patient access to essential medicines 
in low- and middle-income countries (LMICs), including improved treatment options for unmet 
medical needs and diseases of major public health interest, which include vaccines used in the 
WHO Expanded Programme on Immunization (EPI), medicines for protection against diseases 
such as HIV/AIDS, malaria and tuberculosis.


Regulatory reliance for COVID-19 vaccines


In the context of the current COVID-19 pandemic, regulatory reliance should be considered 
wherever possible, to improve regulatory efficiency, thereby facilitating timely access 
to COVID-19 vaccines, as well as effectively monitor safety issues and implement risk 
minimization measures.


Reliance is important for countries with limited regulatory capacity. Thus, for LMICs, a regional 
approach should be considered and implemented, especially in regions where the countries 
share common cultural values, languages, and health care system models.5 The Caribbean 
Regulatory System (CRS) provides an example of a regional reliance mechanism, where many 
small states in the Caribbean Community (CARICOM) that lack the resources and capacity 
to provide full regulatory oversight of medical products rely on the CRS for marketing 
authorization processes.6 CARICOM member states also submit in-country adverse reaction 
reports to VigiBase thereby leveraging the regional capacity for post-market surveillance.


5 Preston C, Chahal HS, Porrás A, Cargill L, Hinds M, Olowokure B, et al� Regionalization as an approach to regulatory 
systems strengthening: a case study in CARICOM member states� Rev Panam Salud Publica� 2016;39(5):262-268�


6 Preston C, Freitas Dias M, Peña J, Pombo ML, Porrás A� Addressing the challenges of regulatory systems strengthening 
in small states� BMJ Glob Health� 2020;5(2):e001912� doi: 10�1136/bmjgh-2019-001912�
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Examples of regulatory reliance in 
pharmacovigilance


Regulatory reliance approaches have been applied for various regulatory activities across the 
product life cycle and have led to increased efficiency and improvements to regulatory capacity 
(WHO working document QAS/20.851/Rev.1). Several of them are presented in the WHO 
working document. Some examples of its application in pharmacovigilance are presented here.


2.1 Processes, tools, and methods
Around 140 Member States participate in the WHO Programme for International Drug 
Monitoring (PIDM)2 and contribute to the WHO global database of individual case safety 
reports, VigiBase, developed and maintained by the Uppsala Monitoring Centre (UMC), which 
is the WHO Collaborating Centre for International Drug Monitoring. Member States share 
their safety data, rely on this resource (and thereby, on each other’s data) as a single point of 
pharmacovigilance information, to confirm or validate signals of adverse events with medical 
products. Regional pharmacovigilance databases, already available as a subset of VigiBase, 
can also help regulators from specific regions to share and use safety data on products of 
mutual interest and for products that are specific for their region/groups of countries.


In Europe, under Article 57 of Regulation (EC)726/2004 of the European Union (EU) 
pharmaceutical legislation, manufacturers3 of medicines in the EU and the European Economic 
Area (EEA) are required to submit and update a standard set of information on authorized 
medicines to the European Medicines Agency (EMA).4 This information enables the regulators 
of all EU Member States to access the same information on the characteristics of authorized 
medicinal products and identify the company’s qualified person for pharmacovigilance (QPPV), 
which facilitates coordinated enquiries from regulators to companies, and the organization 
of other regulatory functions such as joint pharmacovigilance inspections.


2 World Health Organization� Programme for International Drug Monitoring� Available from: https://www�who�int/
medicines/areas/quality_safety/safety_efficacy/National_PV_Centres_Map/en/� Accessed 3 October 2020�


3 For the purpose of this document, manufacturer also means marketing authorization holder�
4 European Medicines Agency� Data submission of authorised medicines (Article 57)� Available from: https://www�


ema�europa�eu/en/human-regulatory/post-authorisation/data-medicines-iso-idmp-standards/data-submission-
authorised-medicines-article-57#:~:text=All%20holders%20of%20marketing%20authorisations,information%20
up%2Dto%2Ddate� Accessed 01 October 2020�
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5 Preston C, Chahal HS, Porrás A, Cargill L, Hinds M, Olowokure B, et al� Regionalization as an approach to regulatory 
systems strengthening: a case study in CARICOM member states� Rev Panam Salud Publica� 2016;39(5):262-268�


6 Preston C, Freitas Dias M, Peña J, Pombo ML, Porrás A� Addressing the challenges of regulatory systems strengthening 
in small states� BMJ Glob Health� 2020;5(2):e001912� doi: 10�1136/bmjgh-2019-001912�
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Some regional reliance mechanisms involve the regional decisions being made for the 
participating members (e.g. EU processes), while in others they serve as the basis of 
consideration and the participating members make their own regulatory decisions (e.g. CRS, 
the Gulf Health Council (GHC)). Ideally, the application of reliance should be anchored in the 
regional strategy, with detailed procedures and integrated processes to avoid discrepancies 
in reliance decision and to be able to justify diverging decisions.


3.1 Pharmacovigilance for COVID-19 vaccines
Reliance for product-specific activities and for processes, tools and methods can be 
implemented for pharmacovigilance of COVID-19 vaccines. Examples of four specific aspects 
of pharmacovigilance, where reliance approaches can be implemented, are described below.


3.1.1 Example 1: Review of risk management plans at regional 
and WHO prequalification levels


Reliance for the review of risk management plans (RMP) submitted by vaccine manufacturers 
using a common format could be agreed with regional regulatory authorities or with the 
WHO prequalification programme to facilitate their assessment and the decision-making 
on the need and methods for additional pharmacovigilance or risk minimization activities. 
This process could also reduce the regulatory burden for the vaccine manufacturer and 
accelerate patient access to COVID-19 vaccines. Existing formats with essential sections, such as 
safety specification, pharmacovigilance activities, risk minimization activities, and evaluating 
effectiveness of risk minimization measures could be considered, e.g. the EU RMP format.7 If 
justified, the RMP should be accompanied by a regional annex that takes into consideration 
the specific context of the region where the vaccine(s) will be deployed. If country-specific 
characteristics exist that are significantly different from the regional characteristics and this 
could have an impact on the safety profile of the COVID-19 vaccine(s), the NRA should request 
that the vaccine manufacturer includes the regional annex in the RMP.


Practically, a group of countries, or an economic community could identify a reference country to 
lead the assessments of RMPs or pharmacovigilance documents. For example, representatives 
from the reference LMIC could participate as assessors for the WHO prequalification/
emergency use listing of COVID-19 vaccines, to review the RMPs submitted by applicants to 
the WHO prequalification process. This would facilitate reliance for the countries represented 
in the WHO prequalification process. A good example is the East African Community (EAC)’s 
Medicines Regulatory Harmonization (MRH) initiative.8 Within the EAC-MRH, each national 
regulatory authority has the lead on one regulatory aspect, e.g. Kenya leads pharmacovigilance, 
Burundi leads clinical trials and Uganda leads joint GMP inspections.


7	 European	Medicines	Agency.	Guideline	on	good	pharmacovigilance	practices	(GVP)	Module	V	–	Risk	management	
systems (Rev 2)� Available from: https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-
pharmacovigilance-practices-module-v-risk-management-systems-rev-2_en�pdf� Accessed 4 October 2020�


8 Arik M, Bamenyekanye E, Fimbo A, Kabatende J, Kijo AS, Simai B, et al� (2020) Optimizing the East African Community’s 
Medicines	Regulatory	Harmonization	initiative	in	2020–2022:	a	roadmap	for	the	future.	PLoS	Med	17(8):	e1003129.	
https://doi�org/10�1371/journal� pmed�1003129�
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3.1.2 Example 2: Post-authorization safety study protocol 
template


Post-authorization safety studies (PASS) may be required to address issues that are specific 
to LMICs, either identified in the RMP or at the time of RMP-assessment, for example, 
to compare safety profiles and highlight differences in specific populations, such as ethnic 
groups. Where possible, protocol templates specifically developed for LMICs should be used 
by the vaccine manufacturer and agreed with the reference national or regional regulatory 
authorities to facilitate implementation of multi-country PASS. This template could be used 
for the development of country-specific protocols following study site selection. In addition, 
information sheets for PASS participants could be developed at the regional level to provide 
consistent messaging and transparency about COVID-19 vaccines.


3.1.3 Example 3: Regulatory review through work-sharing


Pharmacovigilance of COVID-19 vaccines could be conducted by a regional regulatory system 
or by a group of NRAs. Work-sharing at the regional level should be adopted wherever feasible 
in countries with limited regulatory resources and capacity. In this context, a regional review 
committee should be established to facilitate cooperation and coordination, as well as oversee 
the process in reaching valid regulatory decisions that will serve as a reference for relying 
NRAs. Activities that could be carried out through work-sharing include:


• joint review of periodic safety update reports/periodic benefit-risk evaluation reports (PSURs/
PBRERs);


• joint review of safety data from regional multi-centre studies; and


• collaborations between NRA and national immunization programme (NIP) or EPI staff on 
activities such as signal investigation, calculation of AEFI rates (i.e., obtaining denominator 
data on doses delivered or administered).


3.1.4 Example 4: Pharmacovigilance inspections


Mutual recognition agreements have been developed by NRAs in different regions to enable 
regulatory authorities to rely on each other’s inspection outcomes, thus avoiding duplication 
of efforts and making best use of resources. The Pharmaceutical Inspection Co-operation 
Scheme (PIC/S), a non-binding co-operative arrangement between regulators, has issued 
guidance on inspection reliance that outlines a process for remote (desk-top) assessment of 
GMP compliance.9 The reliance approach could be used for pharmacovigilance (PV) inspections. 
For COVID-19 vaccines where mutual recognition agreements exist, the reliance approach 
could be used also for PV inspections. For WHO prequalified emergency use listed vaccines, 
WHO inspection outcomes should be used.


9 PIC/S Guidance: GMP inspection Reliance� Available from: https://picscheme�org/users_uploads/news_news_documents/
PI_048_1_Guidance_on_GMP_Inspection_Reliance_1�pdf� Accessed 4 October 2020�
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As reliance is increasingly used for PV, especially during public health emergencies such as the 
current COVID-19 pandemic, it is important to specify PV activities that should be performed 
at the national level (and not through reliance on another NRA), such as:


• management of national data on adverse events of special interest (AESIs) and disease 
epidemiology in specific populations;


• national spontaneous reporting systems, assessment of AEFIs and adverse drug reactions 
reported nationally, and reporting to VigiBase;


• risk communication to the public and to health care workers;


• information on the distribution system and statistics on vaccine exposure; and


• some risk minimization measures specific to the national context.


3.2 Specific considerations under different 
scenarios for COVID-19 vaccine 
introduction


As it is likely that several different COVID-19 vaccines will be introduced in different parts of the 
world, with a phased roll-out plan targeting initially front-line health care workers and other 
vulnerable populations, two likely scenarios should be considered for regulatory reliance for 
vaccine safety and PV activities.


3.2.1 Scenario 1: First introduction of a new COVID-19 vaccine


If a new COVID-19 vaccine is introduced in a group of LMICs with limited PV capacity, work-
sharing at the regional level will be an important mechanism to carry out regulatory oversight 
effectively. In this case, it will be important to identify the similarities between the countries 
that would make them suitable for PV work-sharing. It will also be important to identify any 
unique features of each country that could have an impact on the safety profile of the vaccine, 
such as ethnicity, epidemiological characteristics, medical practice, and health and regulatory 
framework. Joint reviews of submissions related to COVID-19 vaccine safety, e.g. PSURs and 
RMPs, could be carried out collaboratively by the target countries through an agreement 
on a collaborative approach, e.g. joint assessment with a representative from each country, 
or shared review of different sections or modules by participating NRAs. If a unique local 
characteristic could have an impact on the safety profile of the new vaccine being introduced, 
the NRA should ask the vaccine manufacturer to reflect these characteristics in their PV plans.
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3.2.2 Scenario 2: Introduction of a COVID-19 vaccine that has 
already been introduced elsewhere


If the COVID-19 vaccine being introduced into a particular country has already been introduced 
in other countries, and the vaccine was authorized by a reference regulatory authority 
using stringent regulatory requirements or the WHO prequalification emergency use listing 
programme, the country could rely on:


• the assessment from the reference regulatory authority for marketing authorization decisions;


• batch release by the reference regulatory authority;


• the assessment of updated safety information from the reference regulatory authority 
during the pandemic;


• safety signals from the phase 1 roll-out to health care workers and vulnerable populations 
that have been identified in the reference country(ies); and


• assessments of the effectiveness of the risk minimization measures made by the reference 
regulatory authority.


Routine surveillance may be sufficient to monitor the safety of the new COVID-19 vaccine 
being introduced in the relying country, unless there are significant differences between the 
local populations and the population of the reference country that could have an impact on 
the safety profile of the COVID-19 vaccine. If this is the case, the relying NRA should request 
that PV plans, specific to the local context, are submitted by the vaccine manufacturer.
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Key points


• Effective communication about COVID-19 vaccine safety, which will play a key 
role in maintaining the public’s confidence in vaccination, will require planning 
and resources, that should be in place as early as possible, prior to deployment 
of COVID-19 vaccines.


• Vaccine safety perceptions are influenced by multiple factors, such as individual 
knowledge, attitudes and beliefs, social networks, messages about vaccine safety, 
communication environment, cultural and religious influences, organization of 
health services and expectations created by political leaders.


• The goal of vaccine safety communication should be to empower people to make 
evidence-informed choices about COVID-19 vaccination, to encourage trust in 
health authorities and those delivering vaccines and to facilitate access to timely, 
accurate and credible information about COVID-19 vaccination safety.


• Messages should be tailored to suit specific audiences, barriers and enablers, 
to ensure they are relevant and engaging.


• Messages should be pre-tested to assess their impact with people, even just a 
small group, who are representative of the target audience.


• The communications team should be integrated into vaccine safety planning 
and decision-making activities to facilitate appropriate and proactive 
communication activities.


• Partnerships should be established with other vaccine safety stakeholders to 
ensure coordinated information sharing and dissemination.


• It is important to identify and monitor for potential threats as a poorly managed 
incident concerning a COVID-19 vaccine safety issue will attract negative 
public attention.


• Establishing relationships with journalists and engaging with them regularly is 
important e.g., briefing them regularly and supporting their information needs around 
vaccine safety issues and concepts; this may help reduce sensationalist reporting.


• Social media should be used to communicate regularly to the public and give real-
time updates about COVID-19 vaccine safety.


• Negative claims about COVID-19 vaccine safety are inevitable but the level and scale 
of response adopted should take into consideration resources and opportunity 
costs and the potential impact of the claim.
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COVID-19 vaccine safety communication


Communication about COVID-19 vaccine safety will play a key role in maintaining the public’s 
confidence in vaccination. Effective communication will require planning and resources, which 
need to be in place as early as possible before COVID-19 vaccines are available. This module 
provides guidance on communicating about COVID-19 vaccine safety from a programme 
perspective. It includes:


• a description of factors that influence people’s perceptions of vaccine safety,


• case studies of past experiences with previous pandemics and vaccine safety issues,


• a synthesis of evidence and recommendations for communication from risk communication,


• hypothetical scenarios that apply these recommendations to the COVID-19 vaccine 
context, and


• criteria for prioritising responses to vaccine safety issues.


For more detailed, in-depth guidance, links to further resources, and answers to frequently 
asked questions about COVID-19 vaccine consult the appendices at the end of this document 
(see Section 5).


This module concerns communication at a programmatic level. It does not cover communication 
to support vaccine acceptance and uptake more generally; guidance is available here 
[placeholder for WHO acceptance and uptake doc]. Provider-patient communication is also 
not the focus of this document; guidance is available here.


01 Factors influencing vaccine safety 
perceptions


Vaccine safety perceptions are influenced by multiple factors, such as individual knowledge, 
attitudes and beliefs, social networks, messages about vaccine safety, communication 
environment, cultural and religious influences, organization of health services and expectations 
created by political leaders.


2.1 Individual intentions towards COVID-19 
vaccination


Understanding individuals’ perceptions of COVID-19 vaccine safety is fundamental for effective 
communication as this will strongly influence their intention to be vaccinated. Adults are most 
likely to be the focus of early COVID-19 vaccination efforts in most countries, particularly 
those in high-risk professions, such as health care workers (HCWs). They will have diverse 
views on vaccination, ranging from those advocating for, or demanding, COVID-19 vaccines, 
through to those who reject them and a small group of anti-vaccine activists who will oppose 
COVID-19 vaccines. Table 1 provides descriptions of these groups, and the related goals for 
vaccine safety communication. See Appendix 5.1 for additional resources about these factors.


Results from early population-based polls and surveys during this COVID-19 pandemic showed 
that intentions to have a hypothetical COVID-19 vaccine among adults ranged from 87% in 
Australia to 37% in Poland.1 Intentions not to be vaccinated ranged from 44% in Turkey to 
2.6% in China. Individual factors associated with lower vaccination intentions include lower 
education and health literacy levels,2 lower income and younger or older age.3 People are 
likely to shift their intentions over time as new information about COVID-19 vaccines becomes 
available. Interactions between groups, for example between activists and hesitant people, 
can also trigger changes in views on vaccination. Hence, individuals may change their intention 
over time.


1 Feleszko W, Lewulis P, Czarnecki A, Waszkiewicz P� Flattening the curve of COVID-19 vaccine rejection—a global overview 
(June 20, 2020)� Available at SSRN: https://ssrn�com/abstract=3631972 or http://dx�doi�org/10�2139/ssrn�3631972�


2	 Dodd	RH,	Cvejic	E,	Bonner	C,	Pickles	K,	McCaffery	KJ;	Sydney	Health	Literacy	Lab	COVID-19	group.	Willingness	to	vaccinate	
against COVID-19 in Australia� Lancet Infect Dis� 2020:S1473-3099(20)30559-4� doi: 10�1016/S1473-3099(20)30559-4�


3	 COCONEL	Group.	A	future	vaccination	campaign	against	COVID-19	at	risk	of	vaccine	hesitancy	and	politicisation.	
Lancet	Infect	Dis.	2020	Jul;20(7):769-770.	doi:	10.1016/S1473-3099(20)30426-6.
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2	 Dodd	RH,	Cvejic	E,	Bonner	C,	Pickles	K,	McCaffery	KJ;	Sydney	Health	Literacy	Lab	COVID-19	group.	Willingness	to	vaccinate	
against COVID-19 in Australia� Lancet Infect Dis� 2020:S1473-3099(20)30559-4� doi: 10�1016/S1473-3099(20)30559-4�


3	 COCONEL	Group.	A	future	vaccination	campaign	against	COVID-19	at	risk	of	vaccine	hesitancy	and	politicisation.	
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Table 1: Descriptions of the range of COVID-19 vaccination intentions


Vaccination 
intention


Communication goals Vaccine safety perceptions


Anti-vaccine 
activism


Reduce impact on other 
groups.


Activists may oppose all vaccination or just COVID-19 
vaccination and engage in related activities such as 
protests. They are a small but vocal group and may 
attract public attention. They may source and share 
misinformation about vaccine safety, particularly 
via social networks. It is not possible to stop anti-
vaccination activism, but its impact can be affected by 
the environment (see below).


Rejection Minimize the size of 
this group by good 
management of vaccine 
safety issues.


A minority will reject COVID-19 vaccination, primarily 
based on safety concerns. However other factors 
such as experience, perceptions and values could be 
involved.


Hesitation Listen to and address 
safety concerns 
transparently and 
effectively to support 
well-informed decisions.


Facilitate access to 
reliable, evidence-based 
digital information at a 
country level (support 
from VSN*).


Some people will be hesitant to accept COVID-19 
vaccination2,4,5,6 due to factors such as the newness 
of the disease, use of novel vaccine platforms and 
uncertainty surrounding vaccine safety. This may 
change as they become more familiar with COVID-19 
vaccination programmes. Hesitancy is dynamic and 
can be influenced by communication with a trusted 
health care worker.


Acceptance** Address questions 
during vaccination 
encounters. Provide 
vaccine safety resources 
to share via social 
networks.


Most people will accept COVID-19 vaccines. Acceptance 
will depend on individual motivation to be vaccinated, 
social and professional influences and the availability of, 
and access to, a vaccine. Acceptors may have questions 
about potential side effects. Some, but not all, may want 
to understand the risk of more rare and serious 
potential adverse events by age or co-morbidity status.


Demande Address questions 
during vaccination 
encounters.


Some people will absolutely want a COVID-19 vaccine. 
This has implications for vaccine programmes, 
prioritization, and health care worker interactions. 
High demand with low supply could lead to conflict 
and perceptions of ‘favouritism’ that may diminish 
trust in the overall programme.


Advocacy Support constructive 
advocacy with tools 
that accurately and 
transparently address 
safety concerns.


Some people will be strong advocates for COVID-19 
vaccination, motivated by a personal experience with 
COVID-19, or strong support of vaccination more 
generally. Advocates can be a key asset in safety 
communication, sharing information rapidly via their 
social networks, some of which can be large.7


*VSN: Vaccine Safety Net, a global network of websites facilitating the access to reliable vaccine safety information8;
** to maintain this intention, access and other practical aspects should be facilitated.


4 Wong LP, Alias H, Wong PF, Lee HY, AbuBakar S� The use of the health belief model to assess predictors of 
intent	 to	 receive	 the	COVID-19	vaccine	and	willingness	 to	pay.	Hum	Vaccin	 Immunother.	2020;16(9):2204-16.	
doi: 10�1080/21645515�2020�1790279�


5	 Barello	S,	Nania	T,	Dellafiore	F,	Graffigna	G,	Caruso	R.	‘Vaccine	hesitancy’	among	university	students	in	Italy	during	the	
COVID-19 pandemic� Euro J Epidemiol.	2020;35(8):781-3.	doi:	10.1007/s10654-020-00670-z.


6	 Palamenghi	L,	Barello	S,	Boccia	S,	Graffigna	G.	Mistrust	in	biomedical	research	and	vaccine	hesitancy:	the	forefront	
challenge	in	the	battle	against	COVID-19	in	Italy.	Euro	J	Epidemiol.	2020;35(8):785-8.	doi:	10.1007/s10654-020-00675-8.


7 Dunn AG, Leask J, Zhou X, Mandl KD, Coiera E� Associations between exposure to and expression of negative opinions 
about	human	papillomavirus	vaccines	on	social	media:	an	observational	study.	J	Med	Internet	Res.	2015;17(6):e144.	
doi: 10�2196/jmir�4343�


8	 Vaccine	Safety	Net.	Available	at:	https://www.vaccinesafetynet.org/� Accessed 23 October 2020�
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2.2 Negative messages
Negative messages about vaccine safety can influence the public, particularly when shared 
in their social networks by people they trust. WHO is undertaking work on social listening 
to identify circulating messages about the safety of COVID-19 vaccines. Types of negative 
messaging include:


• misinformation – false or misleading information9


• disinformation – false information, purposely shared to mislead others9,10


• conspiracy theories – explanations that allude to the hidden influence of powerful people11


• fake news – fictitious information that imitates genuine news.9


Exposure to these types of negative messages, as well as negative opinions about vaccines, 
both in traditional and social media, has been associated with decreases in vaccine confidence 
and vaccine uptake.12,13,14,15,16 Viewing content that is critical of vaccines (even briefly) has 
been shown to increase people’s perceptions of vaccines as risky;17 and exposure to negative 
claims has been shown to decrease people’s certainty about vaccine safety.18 However, 
the environment can also influence how people respond to negative messages. See Appendix 
5.2 for detailed guidance on managing negative messaging.


2.3 Environmental influences
The ‘environment’ refers to the social, political and historical contexts that influence how 
people perceive vaccine safety issues. The wider contexts that influence vaccine hesitancy 


9	 Lazer	DMJ,	Baum	MA,	Benkler	Y,	Berinsky	AJ,	Greenhill	KM,	Menczer	F,	et	al.	The	science	of	 fake	news.	Science.	
2018;359:1094-6.	doi:	10.1126/science.aao2998.


10	 Wardle	C,	Derakhshan	H.	 Information	disorder:	 toward	an	 interdisciplinary	 framework	 for	 research	and	policy	
making,	Council	of	Europe;	27	September	2017.Available	from:	https://rm�coe�int/information-disorder-toward-an-
interdisciplinary-framework-for-researc/168076277c� Accessed 24 October 2020�


11	 Sunstein	CR,	Vermeule	A.	Conspiracy	theories:	causes	and	cures.	J	Polit	Philos.	2009;17:202–227.	doi:	10.1111/j.1467-
9760�2008�00325�x�


12	 Larson	HJ,	Hartigan-Go	K,	de	Figueiredo	A.	Vaccine	confidence	plummets	 in	 the	Philippines	 following	dengue	
vaccine	 scare:	 why	 it	 matters	 to	 pandemic	 preparedness.	 Hum	 Vaccin	 Immunother.	 2019;15(3):625–7.	
doi: 10�1080/21645515�2018�1522468�


13 Suppli CH, Hansen ND, Rasmussen M, Valentiner-Branth P, Krause TG, Malbak K� Decline in HPV-vaccination uptake 
in	Denmark	–	 the	association	between	HPV-related	media	coverage	and	HPV-vaccination.	BMC	Public	Health.	
2018;18(1):1360.	doi:	10.1186/s12889-018-6268-x.


14 Gortz M, Brewer NT, Hansen PR, Ejrnæs M� The contagious nature of a vaccine scare: how the introduction of 
HPV	vaccination	 lifted	and	eroded	MMR	vaccination	 in	Denmark.	Vaccine.	2020;38(28):4432–9.	doi:	10.1016/j.
vaccine�2020�04�055�


15	 Dunn	AG,	Surian	D,	Leask	J,	Dey	A,	Mandl	KD,	Coiera	E.	Mapping	information	exposure	on	social	media	to	explain	differences	
in	HPV	vaccine	coverage	in	the	United	States.	Vaccine.	2017;35(23):3033–40.	doi:	10.1016/j.vaccine.2017.04.060.


16	 Hansen	PR,	Schmidtblaicher	M,	Brewer	NT.	Resilience	of	HPV	vaccine	uptake	 in	Denmark:	decline	and	recovery.	
Vaccine.	2020;38(7):1842-1848.	doi:	10.1016/j.vaccine.2019.12.019.


17	 Betsch	C,	Renkewitz	F,	Betsch	T,	Ulshofer	C.	The	influence	of	vaccine-critical	websites	on	perceiving	vaccination	risks.	
J	Health	Psychol.	2010;15(3):446–55.	doi:	10.1177/1359105309353647.


18	 Dixon	G,	Clarke	C.	The	effect	of	 falsely	balanced	reporting	of	 the	autism–vaccine	controversy	on	vaccine	safety	
perceptions	and	behavioral	intentions.	Health	Educ	Res.	2013;28(2):352–9.	doi:	10.1093/her/cys110.
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have been described extensively.19 Vaccine safety fears and subsequent rejection may be 
vehicles for the expression of deeper tensions. These may arise in situations where previous 
experiences may have compromised trust in governments and other institutions that promote 
and deliver vaccine programmes.20


Some of the factors that may affect safety perceptions of COVID-19 vaccines are presented below.


Social, cultural, community and religious influences. Social norms and networks can greatly 
influence motivation to be vaccinated.21,22,23 People with shared values and beliefs may exist in 
tight-knit communities where ideas spread readily. For example, religious or community leaders 
with negative views on COVID-19 vaccine safety could be capable of changing the beliefs of 
those in their network.24 Certain aspects of vaccines may clash with people’s moral foundations.


Historical issues affecting trust. Lack of equity in health authorities’ responses to the COVID-19 
pandemic, or in previous immunization situations, could affect trust in COVID-19 vaccines 
among some historically disenfranchised groups. Groups most at risk may include people 
living on a low-income; ethnic, racial, indigenous, religious, sexual, and gender minorities; 
disabled; migrant; or members of communities with inadequate health service access or who 
have been disproportionately affected by the COVID-19 pandemic.25,26 Previous safety events 
related to other vaccines or vaccination programmes - whether real or rumours - may also 
impact on trust.


Organizational influences. Some individuals, such as HCWs, may be reached through workplace 
vaccination programmes. In some countries, mistrust has emerged among HCWs as a result of 
workplace COVID-19 infections and a perception of having been unsupported by governments 
in the face of overwhelming COVID-19 case numbers. This may reduce trust in communication 
about vaccine safety not only from governments but also from other community groups such 
as partners (UN agencies and NGOs) or schools.


Vaccination services. Previous negative experiences with health services may influence 
acceptance in adults.27 Delivery of vaccination in large-scale clinics increases the chance of a 
clustered immunization stress-related response, where two or more vaccinees experience 


19	 Larson	HJ,	 Jarrett	C,	Eckersberger	E,	Smith	DMD,	Paterson	P.	Understanding	vaccine	hesitancy	around	vaccines	
and	vaccination	 from	a	global	perspective:	a	 systematic	 review	of	published	 literature,	2007–2012.	Vaccine.	
2014;32(19):2150-9.	doi:	10.1016/j.vaccine.2014.01.081.


20	 Wiley	KE,	Leask	J,	Attwell	K,	et	al.	Parenting	and	the	vaccine	refusal	process:	a	new	explanation	of	the	relationship	
between	lifestyle	and	vaccination	trajectories.	Soc	Sci	Med.	2020;263:113259.	doi:	10.1016/j.socscimed.2020.113259.


21	 Brewer	NT,	Chapman	GB,	Rothman	AJ,	Leask	J,	Kempe	A.	Increasing	vaccination:	putting	psychological	science	into	
action.	Psychol	Sci	Public	Interest.	2017;18(3):149-207.	doi:	10.1177/1529100618760521.


22	 Leask	J,	Chapman	S,	Hawe	P,	Burgess	M.	What	maintains	parental	support	for	vaccination	when	challenged	by	anti-
vaccination	messages?	A	qualitative	study.	Vaccine.	2006;24(49-50):7238-45.	doi:	10.1016/j.vaccine.2006.05.010.


23	 The	Sabin-Aspen	Vaccine	Science	and	Policy	Group.	Meeting	the	challenge	of	vaccine	hesitancy.	2020.	Available	from:	
https://www.sabin.org/sites/sabin.org/files/sabin-aspen-report-2020_meeting_the_challenge_of_vaccine_hesitancy.
pdf� Accessed 24 October 2020�


24	 Hussain	RS,	McGarvey	ST,	Fruzzetti	LM.	Partition	and	poliomyelitis:	an	investigation	of	the	polio	disparity	affecting	
Muslims	during	India’s	eradication	program.	PLoS	One.	2015;10(3):e0115628.	doi:	10.1371/journal.pone.0115628.


25	 Shadmi	E,	Chen	Y,	Dourado	I,	et	al.	Health	equity	and	COVID-19:	global	perspectives.	Int	J	Equity	Health.	2020;19(1):104.	
doi: 10�1186/s12939-020-01218-z�


26	 Reiter	PL,	Pennell	ML,	Katz	ML.	Acceptability	of	a	COVID-19	vaccine	among	adults	in	the	United	States:	how	many	
people	would	get	vaccinated?	Vaccine.	2020;38(42):6500-7.	doi:	10.1016/j.vaccine.2020.08.043.


27	 Wheelock	A,	Parand	A,	Rigole	B,	et	al.	Socio-psychological	factors	driving	adult	vaccination:	a	qualitative	study.	PLoS	One.	
2014;9(12):e113503.	doi:	10.1371/journal.pone.0113503.
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the same adverse event at the same place and time, with the same vaccine. See hypothetical 
scenario 5 for guidance on communicating in such a scenario.


Political influences. Leaders may create high expectations of COVID-19 vaccines. Over-
confident communication could lead to mistrust if expectations are not met.28,29 Vaccine safety 
concerns may be a form of expression for wider political divisions and tension and thus, 
politicization of vaccination programmes is likely to do more harm than good.


28	 Betsch	C,	Sachse	K.	Debunking	vaccination	myths:	strong	risk	negations	can	increase	perceived	vaccination	risks.	
Health	Psychol.	2013;32(2):146-55.	doi:	10.1037/a0027387.


29	 Sandman	PM,	Lanard	J.	Part	2:	Effective	COVID-19	Crisis	Communication.	In	COVID-19:	The	CIDRAP	Viewpoint	May	6,	
2020� Available from https://www.cidrap.umn.edu/sites/default/files/public/downloads/cidrap-COVID-19-viewpoint-
part2�pdf� Accessed 24 October 2020�
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Recommendations for a vaccine safety 
communications approach


This section provides a summary of recommendations for communicating about COVID-19 
vaccine safety, informed by risk communication principles. More detailed guidance is available 
in Appendix 5.3.


The goal of vaccine safety communication should be to empower people to make evidence-
informed choices about COVID-19 vaccination. Any communication approach must encourage 
trust in health authorities and those delivering the vaccine, facilitate access to timely, accurate 
and credible information about COVID-19 vaccination safety via trusted channels and provide 
people with a means of asking questions and having their concerns addressed. The Vaccine 
Safety Net (VSN), established by WHO, is a worldwide network of websites that provide reliable 
information on vaccine safety online.8 VSN was established to counterbalance websites that 
published unbalanced, misleading and unreliable vaccine safety information. It aims to facilitate 
access to reliable, understandable, evidence-based information on the safety of vaccines for 
online users in various geographical locations and speaking different languages.


3.1 Plan and prepare prior to vaccine 
introduction


Planning and preparing to communicate about COVID-19 vaccine safety should take place as 
early as possible, ideally well in advance of the vaccines being deployed. Planning should include 
integration of the communications team (or equivalent) into any vaccine safety planning and 
decision-making activities to facilitate appropriate and proactive communication activities.


Establishing partnerships with other vaccine safety stakeholders will help coordinate information 
sharing and dissemination. Developing a communications plan — including activities such 
as designating responsibilities, nominating spokespeople, defining audiences or population 
groups, and developing materials — will help preparation for likely scenarios and develop 
mitigation measures. See Appendix 5.3 and Appendix 5.4 for more detailed guidance.


3.2 Set up lines of communication
Preparations should include setting up lines of communication, via trusted channels, 
with influencers and mobilizers, such as community, religious or cultural leaders, 
HCW associations, trusted journalists and other influential people. Engaging with them will 
help to identify and meet their information needs and offer opportunities to encourage 


03
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promotion of positive vaccination behaviour. Planning for and creating multiple forums for the 
public to ask questions or raise concerns, such as public meetings, website feedback forms, 
email, telephone hotlines, online chat, or a social media platform, should also be part of the 
preparation of communication pathways. See Appendix 5.4 for more detailed guidance.


Case study: Setting up lines of communication with local field workers—
Sierra Leone, 2015


The use of local field workers can give credibility to engagement and help build 
public health capacity. Local field workers, who will remain part of a community long 
after external involvement has ceased, are accountable to local populations and 
understand the nuances of local needs and situations. During Ebola vaccine trials in 
Sierra Leone in 2015, researchers adopted a two-team approach, with both teams 
consisting primarily of local staff. One team liaised with the community, and their 
responsibilities included monitoring community concerns and addressing rumours. 
The other team undertook social science activities, such as assessing community 
perceptions, and their responsibilities included understanding trial participants’ 
experiences by providing opportunities for them to give feedback. This feedback was 
then used to tailor and improve the vaccine trial processes.30


3.3 Identify potential threats to confidence in 
COVID-19 vaccine safety


Various COVID-19 vaccine-related events could occur that may negatively influence perceptions 
of vaccine safety. These could include publication of new data on COVID-19 vaccines, 
and information about events such as a temporary vaccine suspension or recall, adverse 
events, negative messaging in the media, and community attitudes and beliefs. A poorly 
managed incident, for example a substandard or counterfeit vaccine, will also attract negative 
public attention. Identifying potential threats and monitoring for them will help to plan how, 
when and what to communicate and to whom. It is essential to communicate early and often 
(see case study below). See Appendix 5.4 for more detailed guidance.


30	 Dada	S,	McKay	G,	Mateus	A,	Lees	S.	Lessons	learned	from	engaging	communities	for	Ebola	vaccine	trials	in	Sierra	Leone:	
reciprocity,	relatability,	relationships	and	respect	(the	four	R’s).	BMC	Public	Health.	2019;19(1):1665.	doi:	10.1186/
s12889-019-7978-4�
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Case study: Communicate early, often, and with transparency—Sweden, 2010


The H1N1 vaccine, Pandemrix, was used in approximately 20 European countries but 
primarily in Finland, France, Germany, Ireland, Norway, Sweden and United Kingdom. 
Studies conducted in these countries confirmed an association between Pandemrix 
vaccination and narcolepsy.31 A meta-analysis of the studies showed that during the 
first year after vaccination, the relative risk of narcolepsy was increased 5- to 14-fold 
in children and adolescents and 2- to 7-fold in adults.32 Subsequent investigations 
indicated a possible genetic basis in affected individuals for this adverse event.33,34


In Sweden, the country with the highest number of narcolepsy cases reported, 
Pandemrix vaccination coverage rates were high, with 60% of the population vaccinated 
against H1N1.35 Initial communications about the vaccine had strongly emphasized 
vaccination for all Swedes as a measure to protect themselves and others, unless there 
were individual medical contraindications to vaccination. There was comparatively 
little communication around possible side effects in this newly developed vaccine.36


There were several key lessons learned from these events in terms of communication. 
To maintain trust in a vaccination programme it is important to communicate early 
about possible side effects, listen to and involve those who are affected, rapidly 
investigate cases and transparently communicate results, as well as correct misleading 
information as soon as possible.39 In addition, the Swedish investigation concluded 
that a glossary of key terms should be made available, e.g. via Internet, to allow 
people understand technical information.36,37


3.4 Listen proactively
Listening proactively to the public, using multiple data sources, is essential to formulate 
tailored and targeted communications. Listening can help to:


• identify audiences and provide insights into what they are thinking, their concerns 
and questions;


31	 European	Medicines	Agency.	Twenty-second	pandemic	pharmacovigilance	update	-	19	August	2010.	Available	from:	
https://www.ema.europa.eu/en/documents/report/twenty-second-pandemic-pharmacovigilance-update_en.pdf� 
Accessed 24 October 2020�


32	 Sarkanen	TO,	Alakuijala	AP,	Dauvilliers	YA,	Partinen	MM.	Incidence	of	narcolepsy	after	H1N1	influenza	and	vaccinations:	
systematic	review	and	meta-analysis.	Sleep	Med	Rev.	2018;	38:	177-186.	doi:	10.1016/j.smrv.2017.06.006.


33	 Partinen	M,	Komum	BR,	Plazzi	G,	Jennum	P,	Julkunen	I,	Vaarala	O.	Narcolepsy	as	an	autoimmune	disease:	the	role	of	
H1N1 infection and vaccination� Lancet Neurol� 2014;13(6):600-13.	doi:	10.1016/S1474-4422(14)70075-4.


34	 Hallberg	P,	Smedje	H,	Eriksson	N,	Kohnke	H,	Daniilidou	M,	Öhman	 I,	et	al.	Pandemrix-induced	narcolepsy	 is	
associated	with	genes	related	to	immunity	and	neuronal	survival.	EBioMedicine.	2019;40:	595–604.	doi:	10.1016/j.
ebiom�2019�01�041�


35	 Lundgren	B.	‘Rhyme	or	reason?’	Saying	no	to	mass	vaccination:	subjective	re-interpretation	in	the	context	of	the	A(H1N1)	
influenza	pandemic	in	Sweden	2009–2010.	Med	Humanit.	2015;41(2):107–12.	doi:	10.1136/medhum-2015-010684.


36	 Fahlquist	JN.	Vaccine	hesitancy	and	trust.	Ethical	aspects	of	risk	communication.	Scand	J	Public	Health.	2018;46(2):182–8.	
doi: 10�1177/1403494817727162�


37 Feltelius N, Persson I, Ahlqvist-Rastad J, Andersson M, Arnheim-Dahlström L, Bergmanet P, al� A coordinated cross-
disciplinary	research	initiative	to	address	an	increased	incidence	of	narcolepsy	following	the	2009–2010	Pandemrix	
vaccination	programme	in	Sweden.	J	Intern	Med.	2015;278(4):	335–53.	doi:	10.1111/joim.12391.
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• identify community influencers and trusted sources; and


• detect negative messaging and anti-vaccine activity.


These insights may be specific to contexts and locations. Listening should be a continuous 
activity, as concerns and information needs will change as the pandemic evolves and as 
vaccines are deployed. Social listening may provide an additional avenue for surveillance 
for real or perceived AEFIs. Not listening proactively may result in incomplete or incorrect 
understanding of audiences and missed opportunities to respond to issues such as emerging 
misinformation or public outrage over a perceived vaccine safety issue.


Ways to listen to the public include:


• qualitative methods (interviews, focus groups, observations)


• tracking public opinion via surveys of representative samples


• insights from community and religious leaders and other influential people


• tracking calls to hotlines and other forms of public feedback


• monitoring traditional media


• digital and social media listening.


See Appendix 5.5 for more detailed guidance.


Case study: Listening to community feedback—Guinea, 2014


In June-July 2014, the local population in a region of Guinea did not trust the 
international teams deployed to try to control the Ebola outbreak. This mistrust 
hindered containment efforts. The external agencies nominated community 
spokespeople, based on their assumed standing in the community. At the same 
time, a WHO anthropologist spent three days talking with the local people about who 
they would trust as spokespeople to raise their concerns. The spokespeople named 
by the local people were different from those nominated by the external parties. 
Once leaders respected by the community, such as those with traditional caring roles 
or religious duties, were given leadership roles, cooperation with outbreak measures 
increased notably. In other contexts, trusted spokespeople may include traditional 
practitioners, religious leaders, elders, and others.38


38	 Wilkinson	A,	Parker	M,	Martineau	F,	Leach	M.	Engaging	‘communities’:	anthropological	insights	from	the	West	African	
Ebola	epidemic.	Philos	Trans	R	Soc	Lond	B	Biol	Sci.	2017;372(1721):20160305.	doi:	10.1098/rstb.2016.0305.
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3.5 Communicate in ways that build 
understanding and trust


Communication that is transparent, timely, empathic and acknowledges uncertainty can 
help boost people’s trust in health authorities, which in turn can positively influence people’s 
willingness to be vaccinated.39 These principles should be used to guide how, when, and with 
whom to communicate.


Communicate with openness and transparency: Be open and transparent about vaccine 
safety by providing access to all information, not withholding any, even when the facts are yet 
to be fully established.29 There is no evidence to support the assumption that the public will 
panic if they have access to accurate information in a crisis.40 Lack of honesty and withholding 
information can erode trust. Keep promises to share information and regularly update the 
public with new information. If specific information about vaccine safety is unavailable, 
communicators should say so and explain how they plan to get it. When it is not possible 
to share specific information about an on-going investigation, share information about the 
process and what is expected to take place. When details are scarce, communicating hope 
is appropriate.


Communicate with clarity: This includes demystifying vaccine safety for the public. For example, 
explaining how vaccines are tested and then monitored for safety. It is important to pay 
attention to health literacy when developing statements and materials.41 This is particularly 
important when considering equity of access to information. Plain language communication 
includes being clear about what people need to do in relation to vaccine safety, getting 
to the point quickly, and understanding audience information needs.42 Differing levels of 
numeracy should be accommodated when communicating probabilities, by communicating 
both qualitative (e.g., very low) and quantitative (e.g., 1 in every 100,000 people receiving the 
vaccine) estimates of risk.43 See Appendix 5.6 for further information.


Accept and acknowledge uncertainty: Convey uncertainty about vaccine safety, when it exists, 
in a way that avoids over- or under-confidence and will ensure informed decision making. 
Being over-confident, over-reassuring or minimising risks may reduce trust. On the other 
hand, evidence suggests that the communication of uncertainty about pandemic vaccines 
can reduce vaccine intentions.44 Identify likely scenarios the public may need to consider 


39	 Siegrist	M,	Zingg	A.	The	role	of	public	trust	during	pandemics:	implications	for	crisis	communication.	Euro	Psychol.	
2014;19:23-32.	doi:	10.1027/1016-9040/a000169.


40	 Seeger	MW.	Best	practices	in	crisis	communication:	an	expert	panel	process.	J	Applied	Comm	Res.	2006;34(3):232–44.	
doi: 10�1080/00909880600769944�


41	 McCaffery	KJ,	Dodd	RH,	Cvejic	E,	Ayre	J,	Batcup	C,	Isautier	JMJ	et	al.	Disparities	in	COVID-19	related	knowledge,	attitudes,	
beliefs	and	behaviours	by	health	literacy.	2020.	medRxiv	2020.06.03.20121814;	doi:	10.1101/2020.06.03.20121814.


42	 World	Health	Organization.	Tactics	to	apply	to	make	your	communications	understandable.	2020.	Geneva:	World	
Health Organization� https://www�who�int/about/communications/understandable/plain-language� Accessed 
4 November	2020.


43 Trevena LJ, Zikmund-Fisher BJ, Edwards A, Gaissmaier W, Galesic M, Han PKJ, et al� Presenting quantitative information 
about decision outcomes: a risk communication primer for patient decision aid developers� BMC Med Inform Decis 
Mak.	2013;13(Suppl	2):S7.	doi:	10.1186/1472-6947-13-S2-S7.


44	 Han	PKJ,	Zikmund-Fisher	BJ,	Duarte	CW,	Knaus	M,	Black	A,	Scherer	AM,	et	al.	Communication	of	scientific	uncertainty	
about	a	novel	pandemic	health	threat:	ambiguity	aversion	and	its	mechanisms.	J	Health	Commun.	2018;23(5):435-44.	
doi: 10�1080/10810730�2018�1461961�
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and what decisions may need to be taken and when, and explain what is being done to 
reduce uncertainties.


Be responsive and timely with communications: If concerns about the safety of COVID-19 
vaccines arise, do not wait to be certain before communicating. Anticipate concerns as much as 
possible and be forthcoming with information as it becomes available. Leaving an information 
vacuum will allow others with lower quality information or misinformation to fill it. Keep the 
public updated about actions being taken by governments, in the event of possible adverse 
events following immunization (AEFIs). If information is evolving, be transparent and say that. 
Partnering with the media can help to disseminate information quickly and get key messages 
to the public. Social media may offer a useful means of providing brief, frequent, and real-time 
updates, and can signal willingness to readily share information.


Act and speak with empathy: Speaking with empathy is not only important when addressing 
a press conference but also when participating in small meetings with community members 
or stakeholders. It may feel more comfortable to talk about vaccine safety by focusing on 
data and using impersonal and abstract language, but using personal language and showing 
concern helps to build trust. It is important to identify spokespeople whose manner and 
presence communicates both competence and empathy, not just with their words, but also 
with their non-verbal communication and their tone. Listen to, acknowledge, and respond 
to people’s emotions about COVID-19 vaccines. Use genuine expressions of concern about 
issues and events related to vaccine safety.


Additional guidance on the principles of risk communication for a vaccine-related crisis can be 
found in the WHO publication Vaccine safety events: managing the communications response 
(p. 36). Information about other determinants of trust, such as competence, objectivity, 
fairness, consistency, sincerity, faith can be found in the WHO publication: Vaccination and 
trust (p. 25). Additional resources can be found in Appendix 5.10.


3.6 Construct messages about COVID-19 
vaccine safety using an evidence-based 
approach


Insights from health communication research can make vaccine safety messages more effective 
and acceptable to audiences. For example, keeping messages clear, short and simple, focusing 
on the positive opportunities for COVID-19 vaccines to improve health, rather than focusing 
on the risks of disease. Scientific consensus around vaccine safety should be emphasized. 
Messages should be tailored to suit specific audiences, barriers and enablers, to ensure they 
are relevant and engaging. Data should be clearly presented with the addition of visuals to 
clarify text. The messages should include positive narratives to model vaccination behaviour. 
The messages should be around specific actions that people can do to reduce harms, e.g. 
talk to your doctor. Although messages should be tailored to specific audience needs, they must 
remain consistent. These messages will also be useful when developing resources for advocates 
and other communicators. See Appendix 5.6 for more detailed guidance.
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Case study: Communicate in ways that build trust during a vaccine safety 
scare—Australia, 2010


In April 2010, Australia suspended seasonal influenza vaccine for children under 
5 years of age following reports of an increased rate of adverse events following 
immunization. An initial investigation found that the safety signal was related to one 
brand of influenza vaccine only, and thus paediatric vaccination with other brands 
restarted.45 The scare affected confidence in paediatric influenza vaccination and 
vaccination rates dropped from 45.5% in 2009 to 7.9% in 2010 in one Australian 
state that had a funded programme.46 The media provided extensive coverage of 
the actual vaccine suspension event and some follow up from health authorities 
to family doctors. Moreover, studies conducted both at the time and subsequently 
found that some parents and providers were uncertain about the ongoing safety of 
the vaccine due to a lack of information provided.47,48


Lessons learnt from this incident include:


• the need for public health authorities to be proactive during a vaccine safety 
incident and to engage with both, parents and providers;


• the need to give a name to the adverse event because not doing so can raise doubts;


• the need to provide information updates via trusted sources throughout the 
duration of a vaccine scare to avoid the development of information voids; and


• the need to acknowledge uncertainty and provide updates discussing what is known 
and unknown, using well-established risk and crisis communication principles.


Information should be disseminated via both traditional media sources and other 
trusted sources. This could be authoritative information from regulatory authorities 
or key heath experts provided via government health websites, childcare centres 
and schools.47


3.7 Pre-test messages with representatives of 
target audiences and adjust as needed


Public responses to COVID-19 vaccine safety messages may be unpredictable and not reflect 
previous experiences, so pre-testing messages is essential. In time- and resource-poor settings, 
testing with a small group is still useful. It is important to test the messages with people who 


45 Horvath J� Review of the management of adverse events associated with Panvax and Fluvax� Canberra, ACT: Australian 
Government	Department	of	Health	and	Ageing;	2011.	Available	from:	https://www�health�gov�au/resources/publications/
review-of-the-management-of-adverse-events-associated-with-panvax-and-fluvax� Accessed 24 October 2020�


46	 Mak	DB,	Carcione	D,	 Joyce	S,	Tomlin	S,	Effler	PV.	Paediatric	 influenza	vaccination	program	suspension:	effect	on	
childhood	vaccine	uptake.	Aust	N	Z	J	Public	Health.	2012;36(5):494-5.	doi:	10.1111/j.1753-6405.2012.00925.x.


47	 King	C,	Leask	J.	The	impact	of	a	vaccine	scare	on	parental	views,	trust	and	information	needs:	a	qualitative	study	in	
Sydney,	Australia.	BMC	Public	Health.	2017;17(1):106.	doi:	10.1186/s12889-017-4032-2.


48	 Blyth	CC,	Richmond	PC,	Jacoby	P,	Thornton	P,	Regan	A,	Robins	C,	et	al.	The	impact	of	pandemic	A(H1N1)pdm09	influenza	
and	vaccine-associated	adverse	events	on	parental	attitudes	and	influenza	vaccine	uptake	in	young	children.	Vaccine.	
2014;32(32):4075-81.	doi:	10.1016/j.vaccine.2014.05.055.
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are representative of the target audience to assess their impact, not with colleagues whose 
responses may not reflect those of the target audience.


Case study: Using positive narratives to model vaccinating behaviour—
USA, 2009


In October 2009, the US implemented a vaccination programme against ‘swine flu’ 
caused by the H1N1 influenza virus. Due to an initial shortage, the vaccine was 
prioritized for risk groups, including young adults.49 President Obama stated that 
he and his family would take the advice of health authorities as to when it would be 
appropriate for them to receive the vaccine.


The President’s daughters, Malia and Sasha, received the vaccine in October 2009 
when it became available for school-aged children. The President and First Lady, 
Michelle Obama, received the vaccine in December 2009, when additional supplies 
became available and it was recommended more broadly for all adults. President 
Obama spoke in the media about his confidence in the safety of the vaccine and 
endorsed its use in both, children and adults.50


A study of trust in government and H1N1 vaccination intent found that discussion 
by President Obama of his daughters’ H1N1 vaccination had a positive impact on 
vaccination decision making and uptake that was independent of political party 
association. This was seen to largely transcend politics and to be an example of a 
father trusting in the vaccine for his children.51 A subsequent photo of President 
Obama with rolled up sleeve about to receive the H1N1 vaccine provided an additional 
powerful positive role model image.50


3.8 Work closely with the media
In many cases, the traditional media (television, radio, and print) will act as an important 
intermediary between health authorities and the public.52 Briefing journalists regularly, 
and supporting their information needs around vaccine safety issues and concepts, may help 
reduce sensationalist reporting. Establishing relationships with journalists and engaging with 
them regularly is important. It is recommended to develop mutually beneficial relationships 
with the media by being easily accessible and responding promptly to requests for information. 
Become a go-to source for vaccine safety information by providing clear and concise media 


49 Centers for Disease Control and Prevention� 2009 H1N1 Flu Vaccine� 2010�Available from: https://www�cdc�gov/
h1n1flu/vaccination/� Accessed 24 October 2020�


50	 Lee,	J.	2009.	The	President	and	First	Lady	get	vaccinated.	The	White	House	blog.	Available	from:	https://obamawhitehouse�
archives.gov/blog/2009/12/21/president-and-first-lady-get-vaccinated� Accessed 24 October 2020�


51	 Quinn	SC,	Parmer	 J,	 Freimuth	VS,	Hilyard	KM,	Musa	D,	Kim	KH.	Exploring	communication,	 trust	 in	government,	
and	vaccination	 intention	 later	 in	 the	2009	H1N1	pandemic:	 results	of	a	national	 survey.	Biosecur	Bioterror.	
2013;11(2):96-106.	doi:	10.1089/bsp. 2012.0048.


52	 Habersaat	KB,	Betsch	C,	Danchin	M,	Sunstein	CR,	Böhm	R,	Falk	A.	et	al.	Ten	considerations	for	effectively	managing	
the	COVID-19	transition.	Nat	Hum	Behav.	2020;4(7):677-87.	doi:	10.1038/s41562-020-0906-x.
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releases and background information and offering names of third parties for journalists to 
speak to about vaccine safety issues. See Appendix 5.7 for more detailed guidance.


3.9 Build a social media presence
Social media offers significant potential for communicating about COVID-19 vaccine safety 
directly to the public. It is a convenient way to communicate regularly and give real-time 
updates. Some audiences may be using social media as a primary means of learning and 
communicating about COVID-19 vaccines. Anti-vaccine activists are certainly using social 
media to spread negative messaging about vaccines.


When communicating on social media, it is recommended to listen to what key audiences are 
saying and use this information to inform communications. Choose one or two platforms to 
communicate on; do not spread efforts too thinly across many platforms. Commit to two-way 
communication, including interacting, replying and conversing. Be active and interact regularly 
to build an online community. Use an authentic, personal approach and create safe spaces 
to encourage audiences to ask questions without fear of aggressive or hostile encounters. 
Regular interaction on social media requires substantial input, so allocate resources specifically 
for social media in the communications plan.


Using personal stories and other messages that elicit emotion can be useful for addressing 
emotional issues such as fear about vaccine safety. Personal stories can be part of an authentic, 
personal approach to communicating via social media.


See Appendix 5.8 for more detailed guidance.
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Case study: Using an authentic, personal approach via social media—
Denmark, 2017


In 2013, the Danish media began to publish stories about young Danish women who 
experienced stress-related adverse events following HPV immunization. A television 
documentary, broadcast in 2015, brought attention to the experiences of girls with 
disabling symptoms. These stories were widely discussed in the media and concerns 
about vaccine safety were shared on social media. This negative attention was 
associated with a significant reduction in HPV vaccination uptake, although subsequent 
studies showed no association between the girls’ events and HPV vaccination.53


Danish health authorities responded with a national campaign in 2017, ‘Stop HPV – Stop 
Cervical Cancer’, to rebuild trust and increase uptake. Based on formative research 
identifying mothers as key vaccination decision makers and Facebook as an important 
information source for this priority group, they developed a social media strategy to 
engage mothers who were hesitant about vaccinating their daughters. The campaign, 
which was primarily focused on a dedicated Facebook page, refocused attention 
on cervical cancer prevention by communicating evidence supporting HPV vaccine 
safety and personal stories of women with cervical cancer. HPV vaccine ambassadors 
helped spread these positive messages. Both uptake and Danish parent’s trust in 
HPV vaccination increased. The campaign’s wide reach and positive engagement with 
audiences may have contributed to these results. The campaign’s success was in part 
attributed to the use of personal stories, which audiences engaged with more readily 
than factual posts, and which encouraged more positive dialogue.54,55


3.10 Careful management of negative messages
While listening to and communicating with the public it is likely that negative messages about 
COVID-19 vaccine safety will be encountered. Negative messages include rumours, distorted, 
false or misleading opinions, misinformation and expressions of anti-vaccine sentiment. 
Not all negative messages warrant a response. Firstly, a vocal minority may generate a large 
proportion of the negative messages, which can then be amplified by social media algorithms 
and media attention. Responding to them could unintentionally add to this amplification and 
expose new people to them. Secondly, people may express fear and anxiety about vaccine 
safety, which is normal given the uncertainty around COVID-19 vaccines and their safety, 
particularly considering the accelerated development timeline. It is important not to assume 
these negative sentiments is simply misinformation, or other types of negative messages 


53 Suppli CH, Hansen ND, Rasmussen M, Valentiner-Branth P, Krause TG, Malbak K� Decline in HPV-vaccination uptake 
in Denmark - the association between HPV-related media coverage and HPV-vaccination� BMC Public Health� 
2018;18(1):1360.	doi:	10.1186/s12889-018-6268-x.


54 Pedersen EA, Loft LH, Jacobsen SU, Søborg B, Bigaard J� Strategic health communication on social media: insights from 
a	Danish	social	media	campaign	to	address	HPV	vaccination	hesitancy.	Vaccine.	2020;38(31):4909-15.	doi:	10.1016/j.
vaccine�2020�05�061�


55 Loft LH, Pedersen EA, Jacobsen SU, Søborg B, Bigaard J� Using Facebook to increase coverage of HPV vaccination 
among	Danish	girls:	an	assessment	of	a	Danish	social	media	campaign.	Vaccine.	2020;38(31):4901-8.	doi:	10.1016/j.
vaccine�2020�04�032�
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coming from anti-vaccine and other activists. It is recommended to respond with compassion 
by acknowledging people’s concerns and providing information.


Listening will help to analyse the situation, determine whether it is appropriate to respond or 
not, and allow close monitoring of the popularity of the negative messages which can be used 
to inform a reactive strategy. Only respond to negative messages that have spread beyond the 
source community and are getting considerable reach and engagement from target audiences.


Responses should be directed to the audience when responding to negative messages. 
Do not argue with or try to convince the person spreading the negative message. Emphasize 
facts and content that trigger positive emotions, such as the health benefits of vaccines. 
Expose flawed arguments, explain why any misinformation is incorrect and, if possible, 
provide alternative explanations. The Vaccine Safety Net website provides criteria for good 
information practices that can be used to guarantee that website provides reliable, timely, 
accurate and evidence-based information on vaccine safety. Disseminating reliable information 
to and training relevant stakeholders, such as journalists, health authority staff, health care 
workers and factcheckers are key strategies for communicating. See Appendix 5.8 for more 
detailed guidance.


Pre-prepared messages in the form of Frequently Asked Questions (FAQs) can be useful 
when responding. Listening is important to help identify appropriate and relevant questions. 
For example, videos containing misinformation or conspiracies may indicate people’s questions 
(but not necessarily attitudes) and can be used in developing FAQs. Note that FAQs developed 
without good understanding of community knowledge and attitudes may not address people’s 
real questions. See Appendix 5.9 for more detailed guidance.


3.11 Criteria for prioritizing responses to 
vaccine safety issues


It is inevitable that anti-vaccine activists and some professionals will make negative claims 
about the safety of COVID-19 vaccines. While early and responsive communication is important, 
it is not possible or appropriate to respond to every new claim, particularly if there are many. 
Communicators must consider resources and opportunity costs in responding. Therefore, 
the level and scale of response should depend on the potential impact of the claim. Events 
that meet at least one of the following criteria will require a response. Further guidance can be 
found on page 17 of WHO’s Vaccine Safety Events: managing the communications response.


The AEFI is genuine. The primary role is to protect the health of the public. Responsiveness 
and expressions of empathy are essential. Misdiagnosing people’s safety concerns as mere 
‘anti-vaccination’ can lead to harms at population and clinical levels if the AEFI is not taken 
seriously and investigated.


The event or story is gaining attention. Via evidence from social listening or opinion monitoring, 
it is obvious that the event is gaining attention, particularly in the population groups prioritized 
for COVID-19 vaccination. The attention is the amount of exposure that the negative sentiment 
is getting, not the volume. Hence, some individuals, with only a few followers, may share a 
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large volume of messages but the amount of exposure will be low. Conversely, messages 
shared by influential individuals with many followers results in high levels of exposure by 
virtue of the number of their followers.


The alleged adverse event is unsubstantiated but publicised by a symptom/syndrome group. 
Safety concerns that reduced HPV coverage in Ireland and Denmark and those that changed 
HPV vaccine policy recommendations in Japan shared a common phenomenon: a group of 
individual parents were drawn together by a shared belief that the vaccine had caused their 
child’s syndrome, condition or symptom cluster.


A respected opinion leader who is trusted in the community is advancing a view. A unique 
feature of vaccine safety scares is a medically-trained person publicly advancing a theory. 
They may influence HCWs and their confidence in recommending vaccination, and thus have 
an impact on the wider community.


The confidence of HCWs is likely to be affected. Vaccine safety concerns that amplify HCWs’ 
existing hesitancy or trigger new concerns require rapid responses. Confident, committed 
HCWs are vital for the success of vaccination programmes. In the case of COVID-19 vaccines, 
HCWs are both recipients and recommenders of the vaccine.


The issue or event touches on moral foundations that are highly correlated with vaccine 
acceptance. Claims that touch on moral foundations associated with vaccine rejection may 
be more salient. Those found to have the strongest correlation with vaccine rejection include 
claims about the vaccine ingredients (purity/degradation) or where there is some level of 
coercion in vaccine programmes, either real or perceived (liberty).56,57


56	 Amin	AB,	Bednarczyk	RA,	Ray	CE,	Melchiori	KJ,	Graham	J,	Huntsinger	JR,	et	al.	Association	of	moral	values	with	vaccine	
hesitancy.	Nat	Hum	Behav.	2017;1(12):873-80.	doi:	10.1038/s41562-017-0256-5.


57	 Rossen	I,	Hurlstone	MJ,	Dunlop	PD,	Lawrence	C.	Accepters,	fence	sitters,	or	rejecters:	moral	profiles	of	vaccination	
attitudes.	Soc	Sci	Med.	2019;224:23-7.	doi:	10.1016/j.socscimed.2019.01.038.
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Hypothetical scenarios


This section describes some hypothetical scenarios involving vaccine safety at different stages 
of COVID-19 vaccine development and provides practical advice on how to respond.


The pre-licensure phase, when phase I, II and III vaccine clinical trials are being conducted, 
is characterised by:


 — early communication about COVID-19 vaccine safety
 — demonstration of trustworthiness of vaccine safety and efficacy information collected during 
clinical trials and the decision-making processes


 — collection of data on knowledge, concerns and information needs.


Hypothetical scenario 1: Early concerns among influential experts


An influential doctor with high-media reach shares concerns about alleged ‘shortcuts’ on safety for the 
COVID-19 vaccines, the number of adverse events of special interest (AESI) being monitored, and the 
‘too many uncertainties’ about the vaccine’s safety. The general population hear these concerns in the 
media. Some of them share their views that COVID-19 is ‘the same as the flu anyway’ (see example).


Example response


Communicators should engage early with professional leaders, ideally prior to such events. 
Proactively communicate about the unique vaccine safety considerations for COVID-19 vaccines. 
Respond promptly with sufficient detail and do not be dismissive about concerns. Correct the false 
belief that shortcuts are being taken for the COVID-19 vaccine safety by providing information 
about how it is being assessed in phase I, II and III vaccine trials (see Appendix 5.9 for responses 
to FAQ about safety and vaccine trials).


Directly and specifically address the differences between AESIs and adverse events following 
immunization (AEFIs), using the level of detail appropriate for the audience (See Appendix 5.9 for 
responses to FAQ about AESIs). Associate discussions of vaccine safety with existing ideas people 
have about common medicines that may have common side effects and rare adverse effects.


Communicate about the clinical trial outcomes that are known, using appropriate, accessible 
formats. Engage with local expert advocates to broaden the coalition of voices addressing 
concerns. Communicate:


 — what AESIs are and why they are listed and being monitored (see Appendix 5.9),
 — the role of phase II and II trials the evaluation of vaccine safety (see Appendix 5.9),
 — what is known about safety, named AEFIs and their rates from COVID-19 vaccine trials so far
 — what we know now, where uncertainty remains and what is being done to fill information 
gaps,
 — plans for ongoing monitoring of AESIs and plans for detecting and managing safety signals,
 — the potential benefits from a COVID-19 vaccine.


In some settings it may be reasonable to identify positive religious and community leaders as 
communication partners. Talk to them early about the upcoming vaccine programme. Ask them 
to be ready to be called if there are concerns about the vaccine to answer questions.


04
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The pre-licensure phase, when phase I, II and III vaccine clinical trials are being conducted, 
is characterised by:


 — early communication about COVID-19 vaccine safety
 — demonstration of trustworthiness of vaccine safety and efficacy information collected during 
clinical trials and the decision-making processes
 — collection of data on knowledge, concerns and information needs.


Hypothetical scenario 2: Rumours


A video about adverse events allegedly reported during phase II COVID-19 vaccine trials is shared 
via a local, known anti-vaccination Facebook group with 80,000 followers. Mainstream media 
organizations want to report the story.


Example response


Use the criteria in this manual to prioritise the level of response. Investigate the reach of the rumour. 
It may be possible to give trusted journalist(s) background information about the rumour and the 
potential harm in reporting it. If the rumour has been shared widely beyond original communities, 
address concerns on website or social media platform to enable advocates to respond. If the rumour 
has not been shared widely, not formally responding could be considered since responding may 
draw more attention to the topic. Avoid strategies that encourage polarization, such as entering 
into debates with those with strong beliefs. Debunk information with well-referenced facts. 
See Appendix 5.2 for detailed guidance on managing negative messages.


Hypothetical scenario 3: Vaccine components


A group publicly expresses concern that a COVID-19 vaccine is made with new technology that 
modifies genes.


Example response


This issue will be specific to mRNA and DNA vaccine platforms. Governments should work with 
experts to rapidly produce information that answers FAQs about these vaccine platforms before 
the launch phase. Information should be specific to the vaccine(s) the country plans to introduce. 
See Appendix 5.9 for responses for FAQs about new vaccine platform technologies.


Draft information about technically complex matters should be pre-tested on target audiences. 
Health literacy assessment tools like PEMAT can be used.


Governments should proactively provide information about the vaccine platforms and how 
different vaccines are produced.


Hypothetical scenario 4: Social media bombardment or attack


The Facebook page of a hospital recruiting for a candidate COVID-19 vaccine trial is attacked by anti-
vaccine activists. The most frequent comments are: “COVID-19 is mutating”, “the vaccine will not work”; 
“we don’t know anything about COVID-19 so how can we make an effective vaccine”; “recruit politicians 
for vaccine trials and then we will trust you”; “let us live our lives, we don’t need vaccines (young people, 
not parents)”; “we will never accept mandatory immunization”.
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The pre-licensure phase, when phase I, II and III vaccine clinical trials are being conducted, 
is characterised by:


 — early communication about COVID-19 vaccine safety
 — demonstration of trustworthiness of vaccine safety and efficacy information collected during 
clinical trials and the decision-making processes


 — collection of data on knowledge, concerns and information needs.


Example response


Manage the immediate attack by banning offending individuals from the Facebook page and 
deleting false and offensive comments. Do not engage directly with the activists. Seek support 
from partners. See the Anti-Anti-Vaxx Toolkit for specific guidance on managing an activist 
Facebook attack.


Use listening techniques to determine whether these questions and concerns are more widespread 
and reflect target audiences’ concerns. If so, communicate with broader audiences using other 
means. It is important not to argue with the people spreading the negative messages.


Counter any widespread negative messages by providing clear and simple explanations and 
exposing flawed arguments by providing evidence-based information. Emphasize the scientific 
consensus on COVID-19 vaccine safety. Provide opportunities for people to ask questions. Foster 
the audiences’ trust by addressing concerns promptly, being transparent, and not over-reassuring. 
See Appendix 5.8 for more guidance on managing negative messages.


184 COVID-19 VACCINES: SAFETY SURVEILLANCE MANUAL


4C.3_Covid19_safety


SAGE March 2021 meeting



https://static1.squarespace.com/static/5cc216f2c2ff6132d9d57816/t/5d88f048c1b2d2788b4726c6/1569255512703/Kids+Plus+AAV+Toolkit.pdf





Launch phase—After licensure, vaccination programmes for those eligible for vaccination 
will be implemented. This phase is characterised by:


 — providing information on the safety profiles and risk-benefit balances of the different vaccine 
platforms (and individual products)
 — ongoing monitoring of local knowledge, attitudes, concerns and information needs among the 
public and health care workers.


Hypothetical scenario 5: Cluster of immunization stress-related responses


A COVID-19 vaccine that caused moderate pain at the injection site in 10% of vaccine recipients in 
phase III trials is given in a mass vaccination campaign. At one clinic, there were long queues waiting 
to be vaccinated on a particular afternoon, a group of vaccine recipients complained of headaches 
and dizziness after the vaccine was given, and some fainted. The issue was reported widely in the 
media that evening.


Example response


Anxiety associated with shared beliefs about the cause of symptoms can spread easily and quickly, 
especially via the media or social media. This ‘contagion’ of fear can interfere with immunization 
programmes.


Spokespeople should acknowledge the symptoms and the distress experienced by the vaccine 
recipients and state that the causes are being investigated. They should identify the process for 
investigation and what others should do in the meantime. They should be available to update 
journalists on the incident.


Public sentiment should be monitored using listening techniques (see Appendix 5.5). Local 
leaders and health care workers should be engaged to reassure the community. Health care 
workers should be provided with messages and communication materials that explain acute 
stress responses (including syncope or fainting) (see Appendix 5.6). Work with the media to 
disseminate information (see Appendix 5.7). Engage audiences on social media, and counter 
negative messages as appropriate (see Appendix 5.8 and Appendix 5.9). Communicate and 
address concerns promptly and transparently.


Prior to launching an immunization programme, develop a plan to respond to stress response 
clusters, including pre-testing messages in potential priority groups, nominating spokespeople 
and points of contact for the media, and training spokespeople and health care workers in 
communication. See Appendix 5.3 for developing a communications plan. See also Section 5 and 
7 of WHO’s Immunization stress-related responses manual.


Hypothetical scenario 6: A community with questions


An influential community leader is urging people not to be vaccinated, saying that the vaccine is 
not safe, “it is a conspiracy and it is being given to people in lower-income countries to control fertility”.


Example response


The National Immunization Programme manager can provide information about vaccine safety 
and the importance of vaccination to community leaders before the launch. Vaccine safety 
communication resources tailored to the local needs and culture can be proposed, with support 
from the Vaccine Safety Net or the Vaccine Safety Communication e-library. If vaccination resistance 
develops during the launch, work with positive influencers to engage with the resisting religious 
and community leaders. For example, it will be helpful to provide a simple one-page guideline 
on vaccine safety for these leaders, and to share information about how other leaders have 
previously dealt with such issues.
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Vaccine roll-out—This is when the vaccine program is becoming established and larger 
number of the population receive it. This phase is characterised by:


 — Staged communication as more evidence becomes available
 — Communication of situational AEFI signal versus perceived but unsupported AEFI
 — Communication integrated in AEFI management


Hypothetical scenario 7: Safety signal


An AEFI signal for one COVID-19 vaccine is being investigated. Regardless of the outcome, it has 
the potential to undermine confidence in other COVID-19 vaccines although no AEFI signal has 
been detected for the other vaccines.


Example response


Implement a vaccine safety communication plan (see Appendix 5.3). Use the criteria described 
in this module to prioritise the level and scale of response. Assess community sentiment 
and concerns using listening techniques (see Appendix 5.5). Prepare and pre-test messages, 
if possible, prior to vaccination campaign in anticipation of this issue. Tailor these messages to 
questions and concerns of different audiences, as needed.


Messages about vaccine safety should come from knowledgeable people (such as the National 
AEFI Committee spokesperson) with good communication skills. They should convey clear 
information about differences between the COVID-19 vaccines and focus on the benefits of 
COVID-19 vaccination. Messages should be short and simple, emphasizing evidence-based 
information and scientific consensus on COVID-19 vaccine safety. Confirm that messages are 
consistency with vaccine safety partners (see Appendix 5.6).


If the AEFI safety signal receives widespread media or public attention, communicate promptly 
and transparently. Brief journalists. Communicate and interact with audiences on social media. 
Provide health care workers with communication materials to respond to people’s concerns. 
Continue to update audiences on the progress of the investigation and recommend what 
actions individuals should take in relation to the incident (e.g., continue to be vaccinated, 
continue to be vaccinated with other available vaccine(s)).


Hypothetical scenario 8: False rumour


A rumour is circulating that a COVID-19 vaccine has caused a spike in the incidence of a specific 
autoimmune disorder common in one of the groups of adults with comorbidities that is a 
COVID-19 vaccination priority target group. Investigations have shown the link is not plausible 
and no safety signal has been detected in AEFI monitoring. Some health care workers and a 
prominent immunologist are giving support to the rumour. A significant number of health care 
workers are refusing vaccination, stating their concerns about ‘reactions’.


Example response


Respond rapidly with sufficiently detailed, frank information to address the claims. This can be 
done by a professional with sound and relevant knowledge in immunology or vaccine safety 
and could be in the form of an online statement that can be shared by relevant professional 
networks.


Assess whether more proactive modes of response are needed via listening for sentiment and 
spread of rumour among health care workers (see Appendix 5.5). Develop and, if possible, 
pre-test messages tailored to the concerns and information needs. Messages should explain 
why the rumour is incorrect, what is known about the vaccine’s safety in that group and expose 
flawed arguments. Recruit respected opinion leaders, advocates and other influencers within 
health communities and professional societies to disseminate information to disprove the 
rumour. Initiate dialogue with health care workers to allow them to ask questions and have 
their concerns addressed.


Appendices and additional resources


Appendix 5.1: Spectrum of vaccination 
intentions for COVID-19 vaccines
The spectrum of vaccination intentions to receive a COVID-19 vaccine, adapted from other 
work, for example, WHO spectrum of positions on childhood vaccination, is represented 
below.58 This takes into account results from recent studies on COVID-19 vaccine intentions, 
issues known to be unique to new vaccine programmes, and experiences with past pandemic 
and epidemic vaccines (e.g., H1N1 and polio). This figure serves as a diagrammatic rather than 
proportional representation of motivational states, which will be highly dependent on context.


Spectrum of intentions related to COVID-19 vaccines.


Accepting


Hesitant


Rejecting


Activist


Demanding


Advocating


58	 World	Health	Organization.	Report	of	the	SAGE	Working	Group	on	vaccine	hesitancy.	01	October	2014.	Available	from:	
https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.
pdf� Accessed 4 December 2020�
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Further resources 


Name of resource Language Source About


CERC: Psychology of a 
Crisis


English Centers for 
Disease Control 
and Prevention 
(CDC)


How people take in, process, and act 
on information in a crisis


WHO Euro vaccination 
and trust


English, 
Russian


WHO Regional 
Office for Europe


p. 9 How people make decisions about 
vaccination


The Science of Science 
Communication


English The Cultural 
Cognition 
Project at Yale 
Law School


How people process information 
about science


Vaccine safety and 
confidence


English Excellence 
in Pediatrics 
Institute (EIPI) 
Vaccine Virtual 
Days


Assessing vaccine safety and 
confidence in the COVID-19 era 
(access available on request)


Immunization stress 
related responses


English WHO Health 
Product Policy 
and Standards


Guidance for prevention, identification 
and response to stress-related 
responses following immunization


Appendix 5.2: Managing negative messages 
(misinformation and anti-vaccine activists)
Responding to negative messaging will be a key communications activity59, that requires a 
considered approach. Here are some steps to take and things to consider when encountering 
negative messaging. Listening will help analyse the situation, determine whether it is appropriate 
to respond or not and closely monitoring the popularity of negative messaging will help to 
inform a timely reactive strategy.


• Prepare a response, regardless of plans to respond publicly. Use the principles of constructing 
evidence-informed messages, and work with stakeholders to ensure consistency.


• Try to understand context of negative messages. Sometimes, by the time the negative 
message has reached you, it has been decontextualized, i.e. key details about where and 
why it was spread and by whom and why are missing. Attempt to track down details that 
help clarify the content of the message, as well as why it may have spread, such as where 
the article clip or featured image came from.


• Try to work out how far negative messages have already spread, and the nature of that 
spread. Where did the negative message appear? Was it in a known anti-vaccine or fringe 
group on social media, or in an environment with a larger and more general audience? 
Has the media reported on it? Only respond to negative messaging that has spread beyond 
the source community.


59	 Habersaat	K,	Betsch	C,	Danchin	M,	Sunstein	CR,	Böhm	R,	Falk	A,	et	al.	Ten	considerations	for	effectively	managing	the	
COVID-19	transition.	Nature	Human	Behav.	2020;4(7):677-687.	doi:	10.1038/s41562-020-0906-x.
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• For negative messaging on social media, consider the number of negative posts as well 
as the reach of and engagement with these posts. People may be posting large volumes 
of negative messages on social media but have hardly any followers and thus have minimal 
influence. Try and work out how many people are being reached by and are engaging with 
(and therefore spreading) the message, and whether this has changed over time. If an 
individual or page is posting messages of interest, look at their number of followers to assess 
their influence, as well as the number of people engaging with or sharing this message.


• Are target audiences engaging with and discussing the message? What is the content 
and tone of their engagement? Just because a target audience is engaging does not mean 
they support the negative messaging. The target audience may be responding to and 
countering negative messaging on their own, which can be an effective strategy.


• Is the audience asking questions or expressing concerns in response to the negative 
messaging? This is where providing answers and assurance may be especially valuable.


Negative messaging that has spread beyond the source community and is being engaged 
with and discussed in non-fringe environments may warrant response. Here are some 
recommendations for responding to negative messaging:


• Remember the audience is the people who are listening, not the person or organization 
spreading the negative message. This is equally true when pitted against an anti-vaccine 
activist in a TV broadcast, responding to a critical remark from the crowd in a town hall 
meeting, or responding to a post on social media. Craft your response for the audience, 
not to argue with or convince the person spreading the negative message.


• Emphasize factual information when refuting negative messages. Too much focus on 
the misinformation may strengthen the falsehood in people’s minds.


• Create content that triggers positive emotions, such as the health benefits of vaccines. 
This type of content is important to counteract negative messaging on vaccines based on 
emotional values and will complement information based on data and evidence.


• Emphasize scientific consensus, such as ”90% of clinicians agree that this vaccine is safe”


• Warn the audience by explicitly signposting repeated misinformation, e.g., “There are 
many myths about COVID-19 vaccine safety. This myth, for example, is about…”


• Explain why the misinformation is incorrect and if possible, provide an alternative 
explanation. This is more effective than simply saying something is incorrect. Provide links 
to reputable sources where appropriate.
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• Expose any flawed arguments by pointing out the techniques the person spreading the 
negative message is using, such as selective use of evidence, using fake experts, referring 
to conspiracy theories, false logic.


• Avoid hostile interactions with anti-vaccine activists. If you engage in arguments, you may 
be signalling to your audience that there is disagreement around what you are saying.


• Do not refer to activists using imprecise collective nouns, i.e. the anti-vaccine community 
or anti-COVID-19 vaccine groups. This can imply they are larger and more organised than 
they really are, may confer them more perceived power and influence, and get them more 
followers. If necessary, refer to activists as individuals, e.g., Joe Bloggs has posted this 
falsehood about…


Further resources


Name of resource Language Source About


The Debunking Handbook 
2020


English PDF available Guidance for debunking 
misinformation


How to respond to vocal 
vaccine deniers in public


English WHO Regional 
Office for 
Europe


Algorithm for responding to 
anti-vaccine activists


Anti-anti-Vaxx Toolkit: A 
Strategy Guide to Prepare 
For, Defend Against, 
and Clean Up After a 
Facebook Anti-Vaxx Attack


English Kids Plus Guidance on preparing for anti-
vaccine activist attacks on social 
media


Vaccine safety 
events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Chapter 11 (p. 43) – Dealing with 
rumours


Coronavirus disease 
(COVID-19) advice for the 
public: myth busters


English WHO Information for the public on various 
myths associated with COVID-19


Social Media Response 
Assessment and 
Management Guide


English American 
Academy of 
Pediatrics


Guidance on whether and how to 
respond on social media, as well as 
resources for multiple platforms


Appendix 5.3: Development of a COVID-19 
vaccine safety communication plan
A vaccine safety communication plan does not eliminate risk, but will help to prepare to 
communicate more effectively with the public, and collaborate with partners and the media 
in the face of risks. The plan may include the following activities:


• Designate responsibilities. These may lie within the coordination mechanism, i.e. vaccine 
communication group. Responsibilities may include scientific subject matter experts, media 
liaisons, spokespeople, and research or listening. Identify lines of responsibility, especially 
authority to sign-off/information clearances. This activity will also help to identify any training 
needs, e.g. media training, social media listening and analysis.
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https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/immunizations/Practice-Management/Pages/Assessing-and-Managing-Comments.aspx

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/immunizations/Practice-Management/Pages/Assessing-and-Managing-Comments.aspx

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/immunizations/Practice-Management/Pages/Assessing-and-Managing-Comments.aspx





• Nominate spokespeople. A spokesperson should be someone trusted by the community. 
If health authorities are experiencing complex socio-political relationships with the public, 
it may be helpful to team up with an academic or scientific spokesperson outside the 
government to connect with the public and help rebuild trust. Members of National 
Immunization Technical Advisory Groups (NITAGs) may be able to act as sources of 
trusted expertise. Identify and meet any training needs for spokespeople in advance, e.g. 
media training.


• Develop a decision tool to help determine your communications response to a 
vaccine-related event. Responses must be context specific, based on your assessment of 
the potential impact of an event on confidence in vaccine safety. A decision tool will help 
you assess the type of event and its potential impact (low, medium, high), and choose the 
appropriate communications response. See further resources for examples.


• Identify and secure resources required to perform the plan. Resources are both human 
and financial, and might include a budget for research and listening, training, equipment, 
and spaces. List the number of people and skills needed. If possible, include a budget to 
employ people dedicated to managing specific channels, e.g. social media, and specific 
areas of work such as social data collection and social listening. If possible, secure resources 
in advance.


• Define target audiences and audience segments. Segments are those people who share 
similar knowledge and concerns, or are reached through similar channels. Use listening 
and social media analytics, including content analysis, to identify and understand audiences 
and assess your reach. Special outreach may be needed for groups who are at higher risk 
or are traditionally more difficult to reach.


• Identify key influencers and ambassadors. These may include digital or social media 
influencers, for example a blogger or Instagram profile with many followers, as well as 
community and religious leaders, high profile health experts, educators, and other people 
with a large audience. Influencers can help spread your messages. Health care workers 
will also be influential in the dissemination of vaccine safety information. They may need 
training and guidance on interpersonal communication to help them to be effective in 
passing on vaccine safety information (see further resources below).


• Determine key communication channels, e.g. the lead organization and stakeholder 
websites, social media platforms, media releases, local/national media, brochures or 
handouts, public forums, schools and other educational institutions. Key channels will be 
where target audiences are seeking health information or talking about vaccine safety. 
Include strategies to access any target groups who are not easily reached through these 
channels. Strategies may include access through immunisation providers and community 
health workers, social mobilizers, and civil society organizations.


• Seek input from key stakeholders when developing your vaccine safety communications 
plan, especially those representing audiences who have specific information needs or 
concerns, i.e. older people, health care workers.


• Agree on procedures to coordinate information dissemination with partners, including 
who releases what, when, and how. This may be led by government. Clarify approval 
processes, especially if information needs to be disseminated quickly in the event of a crisis.


• Create contact lists of key individuals in your organization, the media and strategic partners.
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• Create key messages and communication materials to disseminate through the planned 
communication channels. These might be developed in anticipation of identified threats 
and include holding statements, i.e., a brief, simple statement that can acknowledge an 
event such as a safety signal, which will avoid a ‘no comment’ response, template media 
releases, Frequently Asked Questions (e.g., explaining vaccine safety concepts like AEFIs or 
AESIs), and talking points for spokespeople.


• Determine training needs, such as media and de-escalation training for spokespeople, 
who often can become the focus of public anger and concerns and must perform well under 
pressure to be effective. Health care workers will also be on the frontline of communicating 
about COVID-19 vaccine safety. Supporting them with resources and training on how to have 
conversations about vaccination can help to improve their confidence and effectiveness 
as communicators.


• Develop strategies to monitor and evaluate communications. These may include 
evaluating the effectiveness of communications, documenting challenges and lessons 
learned, identifying gaps in skills and resources, and identifying actions to improve 
communications in the future. Evaluate communications using various tools, including 
social media listening, media monitoring and monitoring at the community level via health 
care workers, community-based mobilizers or social mobilizers, seeking feedback from 
community and religious leaders and civil society organizations. Input from strategic partners 
will also be useful. Evaluation of communication activities including effectiveness of vaccine 
safety communication could be integrated into vaccine post-introduction evaluations. 
Your evaluations should inform ongoing communications responses.


The COVID-19 safety communication plan should not be overly long. This plan will need to be 
regularly revised, especially after any vaccine-related events; to incorporate lessons learned 
and to keep contact lists up to date.


Further resources


Name of resource Language Source About


Guidance on developing communications plans


Crisis Communication 
Plans Manual


English CDC CERC Guidance on developing and applying 
a crisis communications plan


Communication Plan 
checklist


English CDC CERC Checklist for creating a 
communication plan


Vaccine safety 
events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on developing a media 
communications plan (p. 18)


Communications plan template (p. 51)


Decision tools for responding to vaccine-related events


How to ensure a context-
specific response


English, 
Russian


WHO Regional 
Office for 
Europe


An algorithm for analysing vaccine 
safety events and determining 
appropriate communications 
response
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https://emergency.cdc.gov/cerc/ppt/CERC_Crisis_Communication_Plans.pdf

https://emergency.cdc.gov/cerc/ppt/CERC_Crisis_Communication_Plans.pdf

https://emergency.cdc.gov/cerc/resources/pdf/cercplanchecklist.pdf

https://emergency.cdc.gov/cerc/resources/pdf/cercplanchecklist.pdf

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-ensure-a-context-specific-response-to-events-that-may-erode-trust-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-ensure-a-context-specific-response-to-events-that-may-erode-trust-2017





Name of resource Language Source About


Vaccine Safety 
Events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Appropriate responses to low, 
medium and high-impact vaccine-
related events (p. 49)


Guide timeline for responses (p. 54)


Determining target audiences


RCCE Action Plan Guidance. 
COVID-19 preparedness 
and response


English WHO Global Defining and prioritising your RCCE 
audiences and other stakeholders 
(p. 20)


Training for spokespeople and other ambassadors


SKAI eLearning module English NCIRS Training for health care workers on 
conversations about immunisation 
with patients


SKAI Resources for 
healthcare providers


English NCIRS Discussion guides and other resources 
to support health care workers’ 
conversations about immunisation 
with patients


Tips for spokespersons English, 
Russian


WHO Regional 
Office for 
Europe


Principles for successful 
communication during a crisis


Determining key communication channels


Vaccine safety 
events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on choosing key 
communication channels (p. 25)


RCCE Action Plan Guidance. 
COVID-19 preparedness 
and response


English WHO Global Choosing channels (p. 21)


Evaluation


New vaccine post-
introduction evaluation 
(PIE) Tool


English, 
French


WHO 
Department of 
Immunization, 
Vaccines and 
Biologicals


Guidance on evaluation as part of PIE 
(p. 17)


Vaccine Safety 
Events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on communications 
evaluation (p. 59)


Preparedness checklists


Checklist for preparedness English, 
Russian


WHO Regional 
Office for 
Europe


A checklist to prepare for events that 
may erode trust in vaccines


New vaccine introduction: 
Checklist for planning 
communication and 
advocacy


English, 
Russian


WHO Regional 
Office for 
Europe


Checklist of communication and 
advocacy strategies for working with 
health care workers, influencers, 
the media and the public


Other


Crisis communication 
templates and tools


English CDC CERC A range of templates and tools to 
prepare and communicate during a 
crisis
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https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://learn.nps.org.au/mod/page/view.php?id=11018

http://providers.talkingaboutimmunisation.org.au/

http://providers.talkingaboutimmunisation.org.au/

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/tips-for-spokespersons-2017

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/immunization/monitoring_surveillance/resources/PIE_tool/en/

https://www.who.int/immunization/monitoring_surveillance/resources/PIE_tool/en/

https://www.who.int/immunization/monitoring_surveillance/resources/PIE_tool/en/

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/checklist-for-preparedness-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/new-vaccine-introduction-checklist-for-planning-communication-and-advocacy-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/new-vaccine-introduction-checklist-for-planning-communication-and-advocacy-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/new-vaccine-introduction-checklist-for-planning-communication-and-advocacy-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/new-vaccine-introduction-checklist-for-planning-communication-and-advocacy-2017

https://emergency.cdc.gov/cerc/resources/templates-tools.asp

https://emergency.cdc.gov/cerc/resources/templates-tools.asp





Appendix 5.4: Planning and preparing COVID-19 
vaccine safety communication
Planning and preparing to communicate about COVID-19 vaccine safety should take place 
as early as possible, ideally well in advance of vaccines being deployed and should include:


• involving the communications team in vaccine safety work,


• establishing strategic partnerships,


• setting up communication pathways with the public,


• identifying potential threats to confidence in vaccine safety.


Developing a vaccine safety communications plan is covered in Appendix 5.3.


(i) Integrate communications team into vaccine safety work


As soon as the organization starts planning for and making decisions about vaccine safety 
work, the communications team60 should be involved. This principle applies at all levels of 
organizations, from national to local area levels. Communications should not be brought in 
at the last minute, when leadership and technical experts are ready to implement decisions 
or in the event of a crisis. Vaccine safety risk communications considerations should be 
included in preparedness assessments and planning meetings before the introduction of 
COVID-19 vaccines.


This approach will support effective communication that will be considered, appropriate, 
and proactive, rather than reactive. As a result, decisions about vaccine safety will be more 
likely to take into account the needs and perceptions of key audiences. The communications 
team will also have a better understanding and ability to communicate about technical aspects 
of vaccine safety.


(ii) Establish strategic partnerships


Establishing strategic partnerships with other vaccine safety stakeholders will improve 
information sharing and coordination of vaccine safety information dissemination. Coordination 
will help reduce the possibility of disseminating contradictory messages and advice, which 
can create confusion and distrust.


In the context of COVID-19 vaccine safety, key stakeholders might include:


• national and regional health authorities and other government bodies;


• National Immunization Technical Advisory Groups (NITAGs);


• regulatory agencies;


60	 Various	people	may	be	responsible	for	communications	in	different	countries,	this	may	be	the	manager	of	the	Expanded	
Programme on Immunization (EPI) or the National Immunization Programme (NIP), a designated team under the 
responsibility	of	the	local	COVID-19	response	team,	e.g.,	the	emergency	response	controller,	or	public	health	lead,	
a communication expert from a United Nations or a funded technical support organization in partnership with the 
EPI/NIP manager�
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• United Nation bodies and other international organizations;


• professional associations, for example representing health care workers or welfare 
associations working for elderly populations;


• private sector organizations with a role in immunization, e.g. workplace immunization, local 
branches of pharmaceutical companies, vaccine manufacturers;


• research scientists, and educational institutions at all levels;


• nongovernmental organizations (NGOs);


• religious organizations;


• community groups, e.g. representing key population groups such as culturally and 
linguistically diverse communities, and those committed to vaccine advocacy; and


• science journalists, the media, national science media centre if available.


Develop a network of stakeholders as early as possible. Partners may exist across disciplinary 
and geographical boundaries. It may be possible to leverage existing networks, such as regional 
surveillance networks, coordination mechanisms, and groups of key stakeholders. Consider 
seeking inclusion in the WHO Vaccine Safety Net. Linking with partners on social media may 
be a useful way to network and may also enhance your ability to reach wide audiences and 
increase your mutual credibility.


Activities between strategic partners will involve:


• agreeing on shared communications objective;


• developing processes for sharing and coordinating information dissemination, for example 
who releases what, when, and how;


• standardizing messages; and


• identifying and training spokespeople.


Governments, who lead AEFI communication at the country level, may be best positioned to 
coordinate vaccine safety communications between stakeholders and lead the response in the 
event of a crisis. Non-government voices, however, still have an important role in reassuring 
the public about the systems in place to investigate safety issues and respond appropriately.


Respected public health voices can also provide comments to the media and offer a supportive 
perspective. Certain partners, like community groups and health care workers, may act as 
advocates, mobilizers and peer educators for vaccine safety issues. Journalists and social 
media influencers can be potential partners in information dissemination as their reports 
can have an important impact on public trust. Partnerships with the media are discussed in 
more depth in Appendix 5.7.
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https://www.vaccinesafetynet.org/





Further resources


Name of resource Language Source About


Stakeholder management English, 
Russian


WHO Regional 
Office for 
Europe


List of key vaccine-related 
stakeholders, and principles for 
establishing and maintaining relations 
with them


Template terms of 
reference for a vaccine 
communication working 
group


English, 
Russian


WHO Regional 
Office for 
Europe


Advice on creating working groups 
with partners


Vaccine safety 
events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on building partnerships 
(p. 40)


Risk communication and 
community engagement 
(RCCE) action plan 
guidance. COVID-19 
preparedness and 
response


English WHO Global Defining and prioritising RCCE 
audiences and other stakeholders 
(p. 20)


(iii) Setting up communication pathways with the public


The ‘public’ is anyone who has an interest in, or is affected by, decisions about COVID-19 
vaccine safety, including health care workers. Engaging the public as legitimate partners can 
help to build trust and create a sense of shared responsibility for managing vaccine safety risks.


Public engagement means continuously listening to people’s concerns about vaccine safety, 
and actively engaging people in dialogue; not just informing the public about vaccine safety, 
risks, and benefits.


Public engagement can be facilitated by:


• offering multiple ways for the public to ask questions or raise concerns directly, e.g., via public 
forums, website feedback forms, email, hotlines, online chat, or through social media;


• scheduling regular meetings with stakeholders, community and religious or cultural leaders, 
health care workers and others to provide a forum for discussing and addressing vaccine 
safety concerns; and


• partnering with community influencers and mobilisers to disseminate information.


These actions signal an acknowledgement of people’s right to know about COVID-19 vaccine 
safety, vaccination risks and benefits, and acceptance of their concerns as legitimate.


(iv) Identifying potential threats to confidence in vaccine safety


Identifying potential threats to people’s confidence in vaccine safety can guide how and with 
whom to communicate and also help to shape messages. In a COVID-19 vaccination safety 
context, anticipated threats, sometimes called ‘vaccine-related events’, may include:
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https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/stakeholder-management-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/template-terms-of-reference-for-a-vaccine-communication-working-group-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/template-terms-of-reference-for-a-vaccine-communication-working-group-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/template-terms-of-reference-for-a-vaccine-communication-working-group-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/template-terms-of-reference-for-a-vaccine-communication-working-group-2017

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance





• adverse events following immunization (AEFIs), either connected or perceived to be 
connected with vaccination, or adverse events of special interest (AESIs);


• new scientific data on COVID-19 vaccines benefits and risks;


• events such as a temporary suspension of a vaccine, vaccine recall, change in vaccine or 
introduction of a new vaccine;


• negative messaging, e.g. news and other media reports, misinformation, or the actions of 
anti-vaccine activists, including social media;


• community attitudes and beliefs, including any pre-existing vaccine hesitancy, may also 
threaten confidence in COVID-19 vaccine safety; and


• low acceptance of the COVID-19 vaccines that may affect confidence in other vaccines.


Track anticipated threats using a tool such as a ‘risk register’, which lists each threat and related 
information i.e., description of the threat, category (type of ‘vaccine-related event’ as above), 
probable settings and populations, likelihood and potential impact (e.g. low, medium, high), 
response strategies, and risk ‘owner’ or manager.


Threats posed by negative messaging, and community attitudes and beliefs will often be 
specific to contexts and locations. Research and listening methods can help to detect and 
understand issues related to vaccine safety.


Further resources


Name of resource Language Source About


Vaccine Safety 
Events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Definition and explanation of vaccine-
related events (p. 12)


TIP Tailoring Immunization 
Programmes


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance for understanding barriers 
to vaccination


WHO tool for behavioural 
insights on COVID-19


English, 
Russian


WHO Regional 
Office for 
Europe


Rapid, flexible and cost-effective 
monitoring of public knowledge, 
risk perceptions, behaviours and 
trust to make their COVID-19-related 
response relevant and actionable, 
includes vaccination


Appendix 5.5: Guidance on social listening
An overabundance of information and misinformation about the COVID-19 pandemic, 
especially online, called an ‘infodemic’, can lead to a range of poor outcomes. The infodemic 
makes it difficult for individuals to know where to seek credible information. Concerns and 
negative messaging circulating online and on social media may affect public perceptions of 
COVID-19 vaccine safety and lead to behaviours that do not protect people’s health.
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https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2019/tip-tailoring-immunization-programmes-2019

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2019/tip-tailoring-immunization-programmes-2019

https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/technical-guidance/who-tool-for-behavioural-insights-on-covid-19/survey-tool-and-guidance-behavioural-insights-on-covid-19-produced-by-the-who-european-region

https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/technical-guidance/who-tool-for-behavioural-insights-on-covid-19/survey-tool-and-guidance-behavioural-insights-on-covid-19-produced-by-the-who-european-region





Listening using multiple data sources is essential for formulating a tailored response. Listening 
can help to:


• identify audiences, including specific audience segments;


• understand what audiences are thinking, what information they need, and what actions 
they want to see happen;


• identify community influencers and trusted sources of information;


• adapt messages, prepare and disseminate targeted communications; and


• detect negative messaging.


Listening should be part of preparations to communicate about vaccine safety, as well as a 
continuous activity. People’s concerns and information needs will change as the pandemic 
evolves and as vaccines are deployed in different populations and contexts. Inadequate 
listening activities can lead to incomplete understanding of audiences. Missed opportunities 
to respond may include issues such as emerging misinformation or public outrage over a 
perceived crisis before it becomes widespread.


Methods for listening


Methods for listening to the public include:


• media monitoring to understand how the media covers issues related to vaccine safety 
and what narratives seem to be listened to;


• formative research to gather insights directly from local populations. This is sometimes called 
a situational analysis; Tailoring Immunization Programmes describes the process in-depth. 
There are a variety of methods such as interviews, focus groups, and observations that can 
be used. Strategic partners, other vaccine safety stakeholders, community and religious 
leaders and other influential people may have access to a range of different audiences and 
can also help gather insights;


• tracking public opinion e.g., via surveys;


• speaking to community and religious leaders and other influential people;


• tracking calls to hotlines and other forms of public feedback to identify community questions 
and concerns around safety; and


• digital and social media listening. For an example, see the EPI WIN COVID-19 Infodemic 
Digital Intelligence reports. The Vaccine Safety Net has also initiated global digital and social 
media listening activities on vaccine safety.


If possible, monitor places where people actively search for information and converse about 
vaccine safety. This may be at public events such as seminars or town hall meetings, in the 
comments sections of news articles, in online discussion forums, or on social media. Digital 
and social media listening is covered in more detail below.


Listening can be a time-consuming and expensive activity. If possible, allocate specific resources 
to employ people with dedicated listening responsibilities in the communication plan. Share 
listening insights with strategic partners to amplify the collective listening capacity. Sharing 
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https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2019/tip-tailoring-immunization-programmes-2019

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiBqPmo7ovtAhUM36QKHX45DzkQFjABegQIBRAC&url=https%3A%2F%2Fwww.who.int%2Fdocs%2Fdefault-source%2Fepi-win%2Fartificial-intelligence-and-social-listening-to-inform-policy.pdf%3Fsfvrsn%3D4e8e0dbb_2&usg=AOvVaw3lvvcMjvvr1BR8UppLEIg6

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiBqPmo7ovtAhUM36QKHX45DzkQFjABegQIBRAC&url=https%3A%2F%2Fwww.who.int%2Fdocs%2Fdefault-source%2Fepi-win%2Fartificial-intelligence-and-social-listening-to-inform-policy.pdf%3Fsfvrsn%3D4e8e0dbb_2&usg=AOvVaw3lvvcMjvvr1BR8UppLEIg6

https://www.vaccinesafetynet.org/





can also help to hear from a greater diversity of voices. Depending on available skills and 
resources, external help might be needed to gather these insights.


Listening online and on social media


Listening online and on social media can improve understanding of the online audience, 
identify influencers, adapt messages to formulate targeted communications, and detect 
negative messaging.


Depending on the social media platform, content and associated engagement may be public or 
private or a combination of both. For example, Twitter, Reddit, Instagram, YouTube and TikTok 
host predominantly public content (although some also allow private content), while Facebook 
has some public pages and groups. Commercial monitoring tools or services are useful for 
monitoring public content but may require substantial resources and specialized expertise 
to analyse. Monitoring services based on natural language processing will likely become 
increasingly popular. These services, including their algorithms and the transparency of the 
data they monitor, should be evaluated before use to ensure their outputs are correctly applied.


Here is some guidance for listening manually:


• Generate a list of keywords and hashtags relevant to COVID-19 vaccine safety. These 
may change frequently, so will have to be updated.


• Find out when particular keywords appear online on web pages, in news, blogs, etc. 
by setting up notifications via Google Alerts. You can set the parameters to receive alerts 
instantly, daily, or weekly.


• Track trending Google searches of keywords by country via Google Trends. Weekly or 
monthly notifications can be set up via ‘Subscriptions’.


• Search for keywords or hashtags on social media platforms using platform search 
tools, e.g., via Twitter advanced search or Reddit search. Facebook search that can explore 
public posts in public groups or pages. Instagram search can be used to search for people 
or hashtags. Facebook, Instagram and YouTube are also searchable using Google.


• Track multiple keywords or hashtags using tools like social media aggregators, e.g. 
Tweetdeck for Twitter. This will help to automate the monitoring partially.


• Use free tools to search and analyse listening data. For example, Onemilliontweetmap 
provides a real-time geographic map of geolocated tweets with specific search terms or 
hashtags. Media Cloud provides analysis of digital news media, including some social 
media shares. WhatsApp monitor supports searching WhatsApp public groups in Brazil, 
India and Indonesia.


• Generate a list of key individuals, groups, or websites that may be useful to track. 
This might include influential individuals, community groups or other groups representing 
target audiences. For listening to negative messaging, develop and track a list of individuals, 
groups or websites that generate or share misinformation or negative sentiment about 
COVID-19 vaccine safety.
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https://www.google.com/alerts

https://trends.google.com/

https://trends.google.com/trends/subscriptions

https://twitter.com/search-advanced

https://www.reddit.com/search

https://www.facebook.com/help/821153694683665

https://help.instagram.com/145838832413709

https://tweetdeck.twitter.com/

https://onemilliontweetmap.com/

https://mediacloud.org/

http://www.monitor-de-whatsapp.dcc.ufmg.br/





• See how often links have been shared on Facebook, Instagram, Twitter and Reddit using 
Chrome browser plugin CrowdTangle Link Checker. This tool also shows associated posts 
(limited to public pages or accounts) and engagement data.


• It is important to determine how many people are being reached by and are engaging 
with messages of interest. Counting the number of messages posted on a particular topic 
gives a false impression of message influence. People may post a large volume of messages 
on social media but have hardly any followers, and therefore little influence. If an individual 
or page is posting messages of interest, look at the number of followers and the number 
of people engaging with or sharing the message to assess their influence.


Note that the information gathered can be useful for understanding what people are saying 
about vaccine safety on social media, but may or may not correspond with vaccination 
sentiment in broader populations or groups, especially those who do not have digital access. 
To broader the information gathered other means of listening, such as monitoring mainstream 
media and community conversations should be used.


Further resources


While many of these resources were designed for journalists, they contain relevant information 
anyone listening on social media, including health authorities and other people working in 
vaccine safety.


Name of resource Language Source About


RCCE Action Plan Guidance. 
COVID-19 preparedness 
and response


English WHO Global Tools for formative research:


 — COVID-19 Rapid Qualitative 
Assessment Tool (p. 8)
 — COVID-19 Rapid Quantitative 
Assessment Tool (p. 14)


How to monitor public 
opinion


English, 
Russian


WHO Regional 
Office for 
Europe


Tools to monitor public opinion on 
vaccination


CERC Messages and 
Audiences


English CDC CERC Guidance on gathering audience 
insights (p. 9)


Essential Guide to 
Newsgathering and 
Monitoring on the Social 
Web


English First Draft Monitoring best practices across 
major platforms and online services


How to begin to monitor 
social media for 
misinformation


English First Draft Strategies to monitor Reddit, 4chan, 
Twitter and Facebook (Part one)


Monitoring social media for 
misinformation, part two


English First Draft Free tools to monitor social media 
(Crowdtangle, 4chan, Tweetdeck) 
(Part two)


How to investigate health 
misinformation (and 
anything else) using 
Twitter’s API


English First Draft Guide to collecting data from Twitter
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https://chrome.google.com/webstore/detail/crowdtangle-link-checker/klakndphagmmfkpelfkgjbkimjihpmkh?hl=en

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-monitor-public-opinion-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-monitor-public-opinion-2017

https://emergency.cdc.gov/cerc/ppt/CERC_Messages_and_Audiences.pdf

https://emergency.cdc.gov/cerc/ppt/CERC_Messages_and_Audiences.pdf

https://firstdraftnews.org/wp-content/uploads/2019/10/Newsgathering_and_Monitoring_Digital_AW3.pdf

https://firstdraftnews.org/wp-content/uploads/2019/10/Newsgathering_and_Monitoring_Digital_AW3.pdf

https://firstdraftnews.org/wp-content/uploads/2019/10/Newsgathering_and_Monitoring_Digital_AW3.pdf

https://firstdraftnews.org/wp-content/uploads/2019/10/Newsgathering_and_Monitoring_Digital_AW3.pdf

https://firstdraftnews.org/latest/monitor-social-media/

https://firstdraftnews.org/latest/monitor-social-media/

https://firstdraftnews.org/latest/monitor-social-media/

https://firstdraftnews.org/latest/monitoring-sm-two/

https://firstdraftnews.org/latest/monitoring-sm-two/

https://firstdraftnews.org/latest/how-to-investigate-health-misinformation-and-anything-else-using-twitters-api/

https://firstdraftnews.org/latest/how-to-investigate-health-misinformation-and-anything-else-using-twitters-api/

https://firstdraftnews.org/latest/how-to-investigate-health-misinformation-and-anything-else-using-twitters-api/

https://firstdraftnews.org/latest/how-to-investigate-health-misinformation-and-anything-else-using-twitters-api/





Name of resource Language Source About


Speed up your social 
newsgathering with these 
Twitter search shortcuts


English First Draft Guide to monitor tweets (including 
using Tweetdeck) using search 
operators


Closed Groups, Messaging 
Apps & Online Ads


English First Draft Monitor groups and closed messaging 
apps


RCCE Action Plan Guidance. 
COVID-19 preparedness 
and response


English WHO Global Guidance on learning about audiences 
(p. 25)


The 101 of disinformation 
detection


English Institute for 
Strategic 
Dialogue


Toolkit for detecting disinformation 
online via listening


Appendix 5.6: Development of evidence-based 
messages
It will be necessary to develop messages about COVID-19 vaccine safety for a variety of 
uses, such as media releases, talking points for spokespeople, or posts for social media. 
The type of COVID-19 vaccine safety information that the public may seek, or you may wish 
to communicate could include: vaccine risks and benefits, information about vaccine safety 
regulatory processes and surveillance systems, and vaccine safety concepts such as AEFIs 
and AESIs. Through listening, it is possible to identify commonly asked questions that can 
be addressed.


Here are some tips from health communication research to help make these messages more 
effective and acceptable to your audiences.


• Keep messages clear, simple and short. Avoid using vaccine safety jargon or technical 
terms like ‘AEFIs’ or even ‘adverse events’. These terms are not part of most people’s 
everyday language.


• Convey balanced, evidence-based information that communicates potential risks to a 
level of detail appropriate for the audience.


• Explain the costs and benefits of vaccination, but focus on the positive opportunities 
for COVID-19 vaccines to improve health (‘gain frames’) rather than on the risk of disease 
(‘loss frames’). Example: vaccinate against COVID-19 and protect our community’s health.


• Balance messages about vaccine safety with more general COVID-19 vaccine 
information. This may help to avoid over- emphasizing vaccine safety issues and 
unintentionally triggering concerns in people seeking other types of information.


• Emphasize scientific consensus, e.g., “90% of clinicians agree that this vaccine is safe” 
and develop straightforward consistent terms to use when presenting the limits of 
scientific confidence.


• Provide people with specific actions they can do to reduce harms. In uncertain situations, 
such messages can give people a sense of control e.g., “Get vaccinated”, “Talk to your doctor 
about COVID-19 vaccines” or “Ring this number to find out more”.
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https://firstdraftnews.org/latest/speed-up-your-social-newsgathering-with-these-twitter-search-shortcuts/

https://firstdraftnews.org/latest/speed-up-your-social-newsgathering-with-these-twitter-search-shortcuts/

https://firstdraftnews.org/latest/speed-up-your-social-newsgathering-with-these-twitter-search-shortcuts/

https://firstdraftnews.org/wp-content/uploads/2019/11/Messaging_Apps_Digital_AW-1.pdf

https://firstdraftnews.org/wp-content/uploads/2019/11/Messaging_Apps_Digital_AW-1.pdf

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.isdglobal.org/wp-content/uploads/2020/08/isd_101.pdf

https://www.isdglobal.org/wp-content/uploads/2020/08/isd_101.pdf





• Shape messages to suit specific audiences. This means considering cultural differences, 
literacy levels, or the specific communication needs of particular groups. Audiences on 
digital and social media may be particularly fragmented and require messages tailored 
specifically to their needs.


• Present data clearly to support audience comprehension.61 For example, use frequencies, 
1 out of 100, rather than percentages, 1% or abstract terms, such as ‘common’. Use the 
same denominator when comparing risks. Use absolute, not relative risks.


• Use illustrations and visuals. Visuals can clarify text and data, but they should be closely 
related to what is said in the text, to be effective. Using visuals on their own can make 
messages accessible by overcoming language, cultural and literacy barriers.62 See this 
example about COVID-19 from Stanford Medicine.


• Use personal stories about vaccination and other messages that elicit emotion. 
Negative narratives about vaccine safety can have a powerful influence on how people 
perceive vaccine risk. Positive, emotive narratives can help model vaccination behaviour 
and are often more memorable than factual information.63 Narratives are effective for 
addressing emotional issues and overcoming resistance.64 See this example of President 
Obama receiving his H1N1 vaccine in 2009. Social media users may want to share their 
own positive stories of vaccination via your pages or posts; allowing them to do this also 
demonstrates trust in your online community.


• Pre-test your messages with representatives of target audiences and adjust as needed. 
How the public responds to COVID-19 vaccine safety messaging may be unpredictable and 
not reflect previous experiences.


• Consistency of messages is important. Use and reuse the same messages in all channels 
and platforms without changes to avoid confusion.


61 Trevena LJ, Zikmund-Fisher BJ, Edwards A, Gaissmaier W, Galesic M, Han PK, et al� Presenting quantitative information 
about decision outcomes: a risk communication primer for patient decision aid developers� BMC Med Inform Decis 
Mak	2013;13	Suppl	2(Suppl	2):S7.	doi:	10.1186/1472-6947-13-S2-S7.


62	 Adam	M,	Barnighausen	T,	McMahon	SA.	Design	for	extreme	scalability:	A	wordless,	globally	scalable	COVID-19	prevention	
animation	for	rapid	public	health	communication.	J	Global	Health.	2020;10(1):010343.	doi:	10.7189/jogh.10.010343.


63 World Health Organization� Vaccination and trust� 2017� Available from https://www�euro�who�int/en/health-
topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017� Accessed 
18 November	2020.


64	 Cawkwell	PB,	Oshinsky	D.	Storytelling	in	the	context	of	vaccine	refusal:	a	strategy	to	improve	communication	and	
immunisation.	Med	Humanit.	2016;42(1):31-35.	doi:	10.1136/medhum-2015-010761.
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https://www.youtube.com/watch?v=rAj38E7vrS8

https://obamawhitehouse.archives.gov/blog/2009/12/21/president-and-first-lady-get-vaccinated

https://obamawhitehouse.archives.gov/blog/2009/12/21/president-and-first-lady-get-vaccinated

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017





Further resources


Name of resource Language Source About


Guidance on developing messages


Vaccination and Trust: How 
concerns arise and the 
role of communication in 
mitigating crises


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on creating effective vaccine 
messaging (p. 30)


Vaccine Safety 
Events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on developing vaccine 
message content (p. 20)


CERC Messages and 
Audiences


English CDC CERC Guidance on developing messages 
(p. 6)


International Patient 
Decision Aid Standards 
(IPDAS) criteria


English IPDAS 
Collaboration


Criteria for assessing the quality of 
patient decision aids


Tools for developing messages


How to prepare a message 
map


English, 
Russian


WHO Regional 
Office for 
Europe


Tool to develop and pre-test 
messages


Message Development for 
Communication Worksheet


English CDC CERC Worksheet to develop six basic 
emergency message components


Everyday Words for Public 
Health Communication


English CDC Index of plain language alternatives 
for public health jargon


Pre-prepared messages on vaccine safety


Vaccine safety messages English, 
Russian


WHO Regional 
Office for 
Europe


Pre-prepared messages on vaccine 
safety and AEFIs


Societal benefits of 
immunization


English, 
Russian


WHO Regional 
Office for 
Europe


Information on wider social benefits 
of vaccination, for use in messaging, 
talking points


List of Vaccine Safety Net 
websites


Various Global 
Vaccine Safety 
Initiative, WHO


List of websites that provide credible 
vaccine safety information


RCCE Action Plan Guidance. 
COVID-19 preparedness 
and response


English WHO Global List of COVID-19 information sources 
for generating content (p. 23)


Country & Technical 
Guidance - Coronavirus 
disease (COVID-19)


Various WHO Global Technical guidance on COVID-19


Presenting data


Key principles for 
presenting data


English, 
Russian


WHO Regional 
Office for 
Europe


Principles for presenting numbers 
about vaccination to the public


Communicating Risks and 
Benefits: An Evidence-
Based User’s guide


English FDA Presenting quantitative data (p. 53)


Reporting the findings: 
Absolute vs relative risk


English Health News 
Review


Using absolute versus relative risk
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https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccination-and-trust-2017

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://emergency.cdc.gov/cerc/ppt/CERC_Messages_and_Audiences.pdf

https://emergency.cdc.gov/cerc/ppt/CERC_Messages_and_Audiences.pdf

http://www.ipdas.ohri.ca/using.html

http://www.ipdas.ohri.ca/using.html

http://www.ipdas.ohri.ca/using.html

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-prepare-a-message-map-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-prepare-a-message-map-2017

https://emergency.cdc.gov/cerc/resources/pdf/message_development_for_communication.pdf

https://emergency.cdc.gov/cerc/resources/pdf/message_development_for_communication.pdf

https://www.cdc.gov/healthcommunication/everydaywords

https://www.cdc.gov/healthcommunication/everydaywords

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/vaccine-safety-messages-frequency-of-aefis-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/societal-benefits-of-immunization-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/societal-benefits-of-immunization-2017

https://www.who.int/vaccine_safety/initiative/communication/network/approved_vaccine_safety_website/en/

https://www.who.int/vaccine_safety/initiative/communication/network/approved_vaccine_safety_website/en/

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/key-principles-for-presenting-data-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/key-principles-for-presenting-data-2017

https://www.fda.gov/about-fda/reports/communicating-risks-and-benefits-evidence-based-users-guide

https://www.fda.gov/about-fda/reports/communicating-risks-and-benefits-evidence-based-users-guide

https://www.fda.gov/about-fda/reports/communicating-risks-and-benefits-evidence-based-users-guide

https://www.healthnewsreview.org/toolkit/tips-for-understanding-studies/absolute-vs-relative-risk/

https://www.healthnewsreview.org/toolkit/tips-for-understanding-studies/absolute-vs-relative-risk/





Appendix 5.7: Responding to the needs of the 
media
In many cases the traditional media (television, radio, and print) will act as an important 
intermediary between the communicating organization and the public.65 For certain 
communities, radio may be particularly useful given its reach and availability. Several specific 
actions can develop mutually beneficial relationships with the media.


• Establish relationships with journalists. Initiate these connections early and engage 
regularly. Many journalists use social media to source stories and contacts so you may be 
able to initiate a relationship through platforms such as Twitter.


• Be easily accessible and available for interviews, including after hours. Ensure journalists 
can readily contact you.66


• Respond promptly to requests for information. The media needs to turn information 
around quickly, often within a few hours.


• Provide clear and concise media releases that explain complex information in straight 
forward language. Avoid jargon or technical terms. Media releases should lead with the 
most important information, and include who, what, where and when.


• Provide background material if the issue to discuss is complex, for example explaining 
AEFIs versus AESIs, rapid authorization, emergency and compassionate use. Background 
knowledge may improve reporting.


• Work with the media to decrease sensationalism. Brief journalists regularly and provide 
support for understanding vaccine safety issues and concepts. Relationships with specialist 
health reporters can be especially useful as they often have skills to understand and translate 
technical concepts into lay language.


• Identify potential spokespeople from your organization as early as possible, preferably 
as part of your communications plan, and organize media training to help them prepare 
to interact with the media.


• Become a ‘go-to’ source for vaccine safety information. Offer names of third parties for 
journalists to speak to about vaccine safety issues.


• Be guided by values and actions that foster public trust when talking with the media 
(see above). Be honest and open with information. Do not minimise risks or make over-
reassuring statements about COVID-19 vaccine safety. If you do not know the answer to 
a question, acknowledge the uncertainty and say what you are doing to find the answer. 
Do not refuse to answer or say ‘no comment’.


65	 Habersaat	KB,	Betsch	C,	Danchin	M,	et	al.	Ten	considerations	 for	effectively	managing	 the	COVID-19	 transition.	
Nat	Hum	Behav.	2020	Jul;4(7):677-687.	doi:	10.1038/s41562-020-0906-x.


66	 Leask	 J,	Hooker	C,	King	C.	Media	coverage	of	health	 issues	and	how	to	work	more	effectively	with	 journalists:	a	
qualitative	study.	BMC	Public	Health.	2010;10:535.	doi:	10.1186/1471-2458-10-535.
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Further resources


Name of resource Language Source About


Setting the media agenda English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on working with the media 
on vaccination issues


Guide to being a media 
officer


English Stempra Practical advice on:


 — developing media releases (p. 14)
 — pitching to journalists (p. 19)
 — targeting journalists (p. 23)
 — press briefings (p. 25)
 — using spokespeople (p. 27)


Top tips for media work: a 
guide for scientists


English Science Media 
Centre


Practical advice on preparing to 
interact with the media


Vaccine safety 
events: managing the 
communications response


English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on:


 — interacting with the media (p. 29)
 — writing media releases (p. 52)
 — typical media questions (p. 62)
 — responding to typical journalist 
tactics (p. 64)


How to prepare a press 
release


English, 
Russian


WHO Regional 
Office for 
Europe


Key elements of a press release


How to prepare a message 
map


English, 
Russian


WHO Regional 
Office for 
Europe


Tool to develop messages and help 
prepare spokespeople for interviews


The questions journalists 
always ask in a crisis


English, 
Russian


WHO Regional 
Office for 
Europe


Sample questions asked by journalists 
in a crisis


Tips for spokespersons English, 
Russian


WHO Regional 
Office for 
Europe


Principles for successful 
communication during a crisis, useful 
for spokesperson training and to 
prepare for an interview or press 
conference


Appendix 5.8: Communication on social media
Social media has significant potential for communication about COVID-19 vaccine safety directly 
to the public.67 Some audience may be using social media as a primary means of learning 
and communicating about COVID-19 vaccines. Anti-vaccine activists are certainly using social 
media to spread negative messaging about vaccines. Social media offers a convenient way to 
communicate regularly and give real-time updates. Here are some tips.


• Listen to what key audiences are saying through social media listening and use this 
information when developing your communications.


67 Veil SR, Buehner T, Palenchar MJ� A work-in-process literature review: incorporating social media in risk and crisis 
communication.	J	Conting	Crisis	Man.	2011;19(2):110–22.	doi	10.1111/j.1468-5973.2011.00639.x.
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https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/setting-the-media-agenda

https://stempra.org.uk/wp-content/uploads/2019/03/1902.21_Officers-Press-Guide-UPDATE_A4_WebOfficePrinter.pdf

https://stempra.org.uk/wp-content/uploads/2019/03/1902.21_Officers-Press-Guide-UPDATE_A4_WebOfficePrinter.pdf

https://www.sciencemediacentre.org/wp-content/uploads/2013/08/SMC-Top-Tips-2015.pdf

https://www.sciencemediacentre.org/wp-content/uploads/2013/08/SMC-Top-Tips-2015.pdf

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/communicable-diseases/poliomyelitis/publications/2013/vaccine-safety-events-managing-the-communications-response

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-prepare-a-press-release-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-prepare-a-press-release-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-prepare-a-message-map-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/how-to-prepare-a-message-map-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/the-questions-journalists-always-ask-in-a-crisis-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/the-questions-journalists-always-ask-in-a-crisis-2017

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/tips-for-spokespersons-2017





• Decide what content may be attracting attention on social media. Identify the most 
popular topics online and their associated keywords. Listening is also useful for identifying 
any gaps in messages.


• Decide on the platform/s. This decision will depend on where they key audiences are. 
Note that spreading efforts too thinly across many platforms may be ineffective. Top ranking 
social media platforms globally include Facebook, YouTube, Instagram, TikTok (Douyin), 
Weibo, Reddit, SnapChat, Twitter, Pinterest and Kuaishou. Consider those most likely to 
be used by the groups you want to target.


• Decide on the format. Although text is almost always appropriate, the use of multimedia, 
including podcasts, which are increasingly popular, may enhance the virality of messages.


• Consider the available audience. Certain groups defined by age, culture, language and 
gender may be more likely to use certain platform or not at all. Choose language and content 
that matches the platform and speaks to audiences using the platform.


• Commit to two-way communication, including interacting, replying and conversing. 
This is a rich opportunity to develop relationships and trust with audiences. Posting and 
responding to audience comments shows you are listening and actively responding to 
people’s needs and concerns. However, it is not necessary to respond to every comment or 
to unfounded criticisms.


• Be active and interact regularly to build your community of followers and your credibility, 
such as hosting livestreams, live Q&As or Ask Me Anything (AMA) threads. Chatbots designed 
for interactions on COVID-19 could supplement, but not replace, your communication 
activities. Examples include WHO’s Facebook Messenger COVID-19 Chatbot (a version of 
its WHO Health Alert platform) and Healthbuddy.


• Monitor the impact of your messages. Simple metrics and more sophisticated tools for 
getting analytics may be useful to continuously monitor the number of individuals and 
their interactions (number of visits and time spent in reading). Monitoring may be helpful 
to refine original messages and improve understanding what works best.


• Create safe spaces for audiences to ask questions and to encourage dialogue, such as 
offering more private ways to seek advice. Encourage individuals to post questions publicly 
to benefit others who may have similar concerns. Respond promptly and protect the space 
by removing aggressive or hostile posts. Make community management expectations clear 
from the outset and choose moderators who commit to maintaining a civil discussion.


• Remember that many individuals may be cautious about making themselves publicly 
visible on social media. They may be ‘silent’, i.e. observing but not openly commenting, liking 
or sharing posts.68 Design messaging with this audience in mind, not just as a response to 
the most vocal and active users on social media.


• Use an authentic, personal approach rather than impersonal statements. If possible, 
post as an individual with a first name rather than as an anonymous organization. Social 
media users expect human conversations with real people, so offer a way for them to 
connect to with a real person, whether through the chat function on a social media platform 
or connecting them to a hotline.


68	 Steffens,	M.	S.,	Dunn,	A.	G.,	Wiley,	K.	E.,	Leask,	J.	How	organisations	promoting	vaccination	respond	to	misinformation	
on	social	media:	a	qualitative	investigation.	BMC	Public	Health.	2019;19(1),1348.	doi:	10.1186/s12889-019-7659-3.
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• Amplify reach to wide and diverse audiences using two-way communication. An active 
community of followers can also help disseminate your posts. Paid posts or campaigns 
can also be useful.


• Identify influential and credible users who can help spread your messages. These might 
be for example health care workers69 or others with widely followed Facebook pages or 
Instagram accounts that already act as trustworthy and influential sources of information.


• Interact with partners to share information and increase your mutual credibility. Creating 
a collective presence on social media will amplify balanced, pro-vaccine voices and can act 
as a counterbalance to anti-vaccine voices.


• Allocate resources specifically for social media in your communications plan. Listening 
and regular interaction on social media requires substantial input. Dedicated social media 
staff will be useful for this.


• Make a policy of avoiding hostile interactions to preclude being drawn into protracted 
dialogue with anti-vaccine activists.


• Use a considered approach when responding to negative messaging.


Note that social media will not reach everyone, such as unnetworked people in vulnerable 
or poor communities, particularly in developing countries. The traditional media, alongside 
interpersonal communication, can be better used to reach such communities.


Further resources


Name of resource Language Source About


Guide to being a media 
officer


English Stempra Developing social media campaigns 
(p. 35)


Setting the media agenda English, 
Russian


WHO Regional 
Office for 
Europe


Guidance on setting the vaccination 
social media agenda


CERC social media and 
mobile media devices


English CDC CERC Guidance on using social media in a 
crisis


Social media fact sheet English Pew Research 
Center


Social media patterns and trends 
(US data)


The 2020 social media 
demographics guide


English Khoros Social media demographic 
information


More than half of the 
people on earth now use 
social media


English DataReportal Information on global social media 
use and top-ranking social media 
platforms


Digital 2020 English DataReportal Global digital trends


140+ Social media statistics 
that matter to marketers 
in 2020


English HootSuite Sociodemographic data on users of 
various social media platforms


69 Eghtesadi M, Florea A� Facebook, Instagram, Reddit and TikTok: a proposal for health authorities to integrate 
popular	social	media	platforms	in	contingency	planning	amid	a	global	pandemic	outbreak.	Canadian	J	Public	Health.	
2020;111(3):389-391.	doi:	10.1186/s12889-019-7659-3.
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https://stempra.org.uk/wp-content/uploads/2019/03/1902.21_Officers-Press-Guide-UPDATE_A4_WebOfficePrinter.pdf

https://stempra.org.uk/wp-content/uploads/2019/03/1902.21_Officers-Press-Guide-UPDATE_A4_WebOfficePrinter.pdf

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2017/setting-the-media-agenda

https://emergency.cdc.gov/cerc/ppt/CERC_Social%20Media%20and%20Mobile%20Media%20Devices.pdf

https://emergency.cdc.gov/cerc/ppt/CERC_Social%20Media%20and%20Mobile%20Media%20Devices.pdf

https://www.pewresearch.org/internet/fact-sheet/social-media

https://khoros.com/resources/social-media-demographics-guide

https://khoros.com/resources/social-media-demographics-guide

https://datareportal.com/reports/more-than-half-the-world-now-uses-social-media

https://datareportal.com/reports/more-than-half-the-world-now-uses-social-media

https://datareportal.com/reports/more-than-half-the-world-now-uses-social-media

https://datareportal.com/reports/digital-2020-global-digital-overview

https://mqoutlook-my.sharepoint.com/c$/temp/LOCAL%20FOLDER%20–%20NOT%20BACKED%20UP/60200008/Downloads/:%20https:/blog.hootsuite.com/social-media-statistics-for-social-media-managers

https://mqoutlook-my.sharepoint.com/c$/temp/LOCAL%20FOLDER%20–%20NOT%20BACKED%20UP/60200008/Downloads/:%20https:/blog.hootsuite.com/social-media-statistics-for-social-media-managers

https://mqoutlook-my.sharepoint.com/c$/temp/LOCAL%20FOLDER%20–%20NOT%20BACKED%20UP/60200008/Downloads/:%20https:/blog.hootsuite.com/social-media-statistics-for-social-media-managers





Appendix 5.9: Frequently Asked Questions
Note that these questions and answers will require pre-testing with target audiences, 
and revision as new information becomes available.


1. How are we ensuring that the COVID-19 vaccines are safe?


Even though researchers are developing COVID-19 vaccines quickly, they are checking their 
safety very carefully. Safety checks are done in the laboratory, in clinical trials, and when 
vaccines are used in the population.


Clinical trials assess vaccines in people to see if they work to prevent COVID-19 and are 
safe. Clinical trials have three parts, called phases. In phase 1, the vaccine is given to a small 
number of people. In phase 2, the vaccine is given to hundreds of people. Finally, in phase 3, 
the vaccine is given to many thousands of people. Researchers are able to observe potential 
reactions by including lots of people in clinical trials.


If the clinical trials show the vaccine is safe, the government regulatory agency checks the 
safety information. They also check the way vaccines were developed in the laboratory. 
The government regulator is independent, which means they are separate from the researchers 
who develop the vaccine, and from the manufacturers who make the vaccine.


If the government regulator agrees the vaccine is safe, the manufacturer can start supplying 
doses of the vaccine for those who need it. The government and manufacturers continue to 
monitor the safety of the vaccine when people are being vaccinated in the community.


All these steps have been and will be followed for the development of COVID-19 vaccines 
to make sure they are safe. It might look like shortcuts are being taken, but this is not so, 
these steps are just happening faster than usual. People are joining the clinical trials more 
quickly than usual and funding and approval steps have been fast-tracked. Also, researchers; 
manufacturers and government regulators are working together to check vaccine safety 
information from clinical trials more rapidly than usual.


2. How are we going to monitor for COVID-19 vaccine safety when 
they are given to the community?


After the clinical trials are finished, governments, manufacturers and researchers will keep 
looking for rare or unexpected reactions to COVID-19 vaccines. One way of doing this is to 
make a list of uncommon health problems that could occur in those that are vaccinated. These 
problems might happen to someone by chance, or they might be caused by the vaccine. These 
are called ‘adverse events of special interest’ (AESIs). These might include things like allergic 
reactions (anaphylaxis) or other health conditions that may not have an obvious cause. These 
health issues might be so rare that researchers can only see if they occur in vaccinated people 
by looking at very high numbers of people.


If researchers find any possible rare reactions, they do specific studies to find out if the vaccine 
is causing them. If the studies show the vaccine is causing rare reactions, the government 
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regulator will act. They look at benefits of the vaccine, as well as the risks, to make their 
decision. The decision could include changing advice about how we use the vaccine, or in 
certain cases, even stopping vaccinations.


3. Will it be worth having a COVID-19 vaccine?


COVID-19 can be an extremely serious disease. A vaccine will reduce the risk that you get the 
disease or pass the infection on to others.


Many people with COVID-19 have a fever, dry cough and feel tired, but some people have 
trouble breathing and need to go to hospital. Some people die from the disease. Older people 
and people with health problems like high blood pressure or diabetes are more likely to become 
seriously sick, but anyone can get very sick from COVID-19. Some people have symptoms that 
last for many months. The virus can damage your lungs, heart, and brain.


Anyone of any age can be infected and spread the virus to others, even if they do not show signs 
of disease. Vaccinations help stop the spread of the virus, especially those more vulnerable 
to severe disease or dying.


4. I’ve heard that there are some vaccines using new technologies. 
How can we know these are safe?


All new vaccine technologies are being put through stringent testing and quality checks to 
make sure they are safe. This is the same for all COVID-19 vaccines, no matter what technology 
they use.


RNA vaccines are a new vaccine technology. We have successfully used RNA to target cancer 
cells, but using it to protect against infectious diseases like COVID-19 is new. RNA vaccines 
have a different way of working than traditional vaccines. Traditional vaccines imitate a viral 
or bacterial infection to train your immune system to rapidly respond if you come into contact 
with them. RNA vaccines contain instructions (or a code) that direct your body to make the 
disease antigen itself. Your immune system then responds to that antigen by making protective 
antibodies against the disease.


RNA vaccines do not introduce any actual parts of the virus into your body. RNA vaccines only 
deliver instructions that allow your body to make a protective response. These vaccines are 
sometimes called mRNA or messenger RNA vaccines. This name reflects the RNA vaccine’s 
role in delivering instructions or a ‘message’, rather than the actual disease antigen.


5. Can a COVID-19 vaccine give me COVID-19?


Almost none of COVID-19 vaccines in development are ‘live’ vaccines. This means they do not 
include any weakened form of the SARS-COV-2 virus that causes COVID-19. This means you 
cannot get COVID-19 from the vaccine.
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COVID-19 vaccines teach your immune system to recognise the SARS-COV-2 virus and make 
protective antibodies against it. If you are exposed to the SARS-COV-2 virus after getting a 
vaccine, you will already have protective antibodies in your body to fight the virus.


A small number of COVID-19 vaccines in development use live virus, but this live virus has been 
weakened (attenuated). This means the live virus in the vaccine is strong enough to teach your 
immune system to make protective antibodies, but too weak to give you the actual disease. 
We already use live virus vaccines to protect against measles, mumps, rubella and chickenpox.


All COVID-19 vaccines will undergo stringent clinical trials, testing and quality checks before 
health authorities approve them for use.


Appendix 5.10: General resources


Name of resource Language Source About


The Vaccine safety 
communication eLibrary


Various WHO Open-source library of tools 
and resources for vaccine safety 
communication


Vaccine safety 
communication: Guide for 
immunization programme 
managers and national 
regulatory authorities


English WHO Western 
Pacific Region


Guide for immunization programme 
Managers and national regulatory 
authorities


Vaccine safety basics 
learning manual


English WHO Manual to accompany eLearning 
course on vaccine safety basics. 
Guidance on communicating vaccine 
safety is covered in Module 6 
(Communication, p. 145)


CIOMS Guide to vaccine 
safety communication


English Council for 
International 
Organizations 
of Medical 
Sciences 
(CIOMS)


Recommendations for vaccine safety 
communication with a specific focus 
on regulatory bodies and authorities


Communicating risks and 
benefits: an evidence-
based user’s guide.


English United 
States Food 
and Drug 
Administration, 
US Dept 
of Health 
and Human 
Services


Scientific base for effective 
communication


Vaccine safety 
communication library


English, 
Russian


WHO Regional 
Office for 
Europe


A library of guidance for national 
health authorities and others who 
communicate about vaccine safety


CERC Templates and tools English CDC CERC Crisis and Emergency Risk 
Communication tools to help agencies 
prepare and communicate before, 
during, and after an emergency
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https://www.vsc-library.org/

https://www.vsc-library.org/

https://apps.who.int/iris/handle/10665/208263

https://apps.who.int/iris/handle/10665/208263

https://apps.who.int/iris/handle/10665/208263

https://apps.who.int/iris/handle/10665/208263

https://apps.who.int/iris/handle/10665/208263

https://www.who.int/vaccine_safety/initiative/tech_support/Vaccine-safety-E-course-manual.pdf

https://www.who.int/vaccine_safety/initiative/tech_support/Vaccine-safety-E-course-manual.pdf

http://www.vaccine-safety-training.org

http://www.vaccine-safety-training.org

https://www.wma.net/wp-content/uploads/2016/11/WEB-CIOMS-Guide-to-Vaccines-Safety-Communication-Guide-2018-2.pdf

https://www.wma.net/wp-content/uploads/2016/11/WEB-CIOMS-Guide-to-Vaccines-Safety-Communication-Guide-2018-2.pdf

https://www.fda.gov/about-fda/reports/communicating-risks-and-benefits-evidence-based-users-guide

https://www.fda.gov/about-fda/reports/communicating-risks-and-benefits-evidence-based-users-guide

https://www.fda.gov/about-fda/reports/communicating-risks-and-benefits-evidence-based-users-guide

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/vaccine-safety-communication-library

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/vaccine-safety-communication-library

https://emergency.cdc.gov/cerc/resources/templates-tools.asp





Name of resource Language Source About


COVID-19. Guidelines for 
communicating about 
coronavirus disease 2019


English Pan American 
Health 
Organization 
& WHO 
Regional 
Office for the 
Americas


Guidance, principles and templates 
for risk communication in relation to 
COVID-19


The COVID-19 risk 
communication package 
for healthcare facilities


English WHO 
Regional 
Office for 
the Western 
Pacific


Risk communication information, 
procedures, and tools for health 
care workers and healthcare facility 
management


RCCE action plan guidance. 
COVID-19 preparedness 
and response


English WHO Global Action plan for effectively with the 
public, engaging with communities, 
local partners and other stakeholders


COVID-19 Vaccine 
Questions and Answers for 
Healthcare Providers


Various CANVAX Answers to questions pertaining 
to COVID-19 vaccine safety prior 
to, and during the vaccines roll out 
to 1) facilitate scientific discussion 
between stakeholders, including front 
line health workers with potential 
vaccine recipients and 2) increase 
comprehension and transparency of 
information to facilitate acceptance 
and uptake of the vaccines


CERC in an infectious 
disease outbreak.


English US-CDC Discussion of principles of 
communication in an infectious 
disease outbreak
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https://www.paho.org/hq/index.php?option=com_docman&view=download&alias=51836-covid19-guidelines-for-communicating-about-coronavirus-disease-2019&category_slug=scientific-technical-materials-7990&Itemid=270&lang=en

https://www.paho.org/hq/index.php?option=com_docman&view=download&alias=51836-covid19-guidelines-for-communicating-about-coronavirus-disease-2019&category_slug=scientific-technical-materials-7990&Itemid=270&lang=en

https://www.paho.org/hq/index.php?option=com_docman&view=download&alias=51836-covid19-guidelines-for-communicating-about-coronavirus-disease-2019&category_slug=scientific-technical-materials-7990&Itemid=270&lang=en

https://apps.who.int/iris/handle/10665/331140

https://apps.who.int/iris/handle/10665/331140

https://apps.who.int/iris/handle/10665/331140

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://www.who.int/publications/i/item/risk-communication-and-community-engagement-(rcce)-action-plan-guidance

https://canvax.ca/covid-19-vaccine-questions-and-answers-healthcare-providers

https://canvax.ca/covid-19-vaccine-questions-and-answers-healthcare-providers

https://canvax.ca/covid-19-vaccine-questions-and-answers-healthcare-providers

https://emergency.cdc.gov/cerc/resources/pdf/315829-A_FS_CERC_Infectious_Disease.pdf

https://emergency.cdc.gov/cerc/resources/pdf/315829-A_FS_CERC_Infectious_Disease.pdf
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SESSION 5: POLIO 


Purpose of session 


SAGE will be briefed on the progress of polio eradication in the context of COVID pandemic; and 
what measures have been taken to safeguard the progress of eradication and maintain surveillance. 
SAGE will be briefed on the new Sabin IPV (sIPV) product available to the program and asked to 
provide recommendation to support sIPV use. SAGE will further be briefed on the roll out and safety 
monitoring for the novel OPV2 vaccine (nOPV2). These specific questions will be presented for 
recommendation and endorsement: 


1. Recommendation on sIPV use in polio program
2. Recommendation on transition from initial to wider nOPV2 use
3. Recommendation on benefit of immediate response with mOPV2 versus delayed response


with nOPV


Background description 


At the end of 2020 endemic circulation of wild poliovirus type 1 continued in Afghanistan and 
Pakistan; and circulating VDPV2 outbreaks were expanding throughout Africa and in several Asian 
countries.  


The COVID-19 pandemic caught polio program at a critical juncture: In Pakistan and Afghanistan, 
new community mobilization and vaccination efforts were being planned, and in Africa many 
outbreak response vaccination campaigns with mOPV2 were scheduled. The abrupt interruption of 
field activities in most countries meant that vaccination campaigns after March 2020 had to be 
postponed. In addition, essential immunization activities were severely affected and sensitivity of 
surveillance for polioviruses significantly reduced. Close to 60 scheduled polio vaccination campaigns 
were delayed in more than 30 countries since March 2020, in compliance with global guidance on 
the pandemic. As of July 2020, the campaign activities have gradually started to resume, led by the 
National Governments and supported by strategic and operational guidance from the GPEI; full 
resumption is not expected to occur before Q2 2021, however, new upsurge in COVID cases in early 
2021 further threatens full resumption of polio eradication activities.  


Against this backdrop, it was imperative for the polio eradication programme to safeguard the polio 
eradication gains and maintain poliovirus surveillance as much as possible. SAGE will be briefed 
about the status of the program in 2021; and how new strategic direction is being put in place. 


Sabin based IPV (sIPV) has been introduced in several countries replacing the traditional wild virus 
based IPV (wIPV). The advantage of sIPV is that there is no need to handle wild poliovirus for its 
production and therefore reducing containment requirements and consequences of accidental 
poliovirus release. One sIPV product has been prequalified by WHO and is available for use in the 
polio program. SAGE will be asked to review recommendation made by SAGE WG on sIPV; and 
specifically, on the prequalified product; and consider endorsing sIPV’s use in the program. This 
endorsement would provide confidence to the countries when considering sIPV for their 
immunization programs. 


Novel OPV2 (nOPV2) was granted recommendation for use in outbreak response under Emergency 
Use Listing (EUL) mechanism as a first vaccine to ever receive this type of recommendation from 
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WHO. In past meetings SAGE provided recommendations on initial use of nOPV2, and on framework 
for use of type 2 containing vaccines. In the current meeting, SAGE will be informed about the roll-
out of nOPV2, and safety monitoring mechanisms put in place. SAGE will be asked to review and 
endorse criteria for transition from initial to wider use under EUL; in addition, SAGE will be briefed 
about the discussion on the use of nOPV2 in the Wild Poliovirus 1 endemic countries (Afghanistan 
and Pakistan). Further, SAGE will be presented with an analysis on the benefit of immediate 
response with mOPV2 compared to a delayed response with nOPV2 in terms of paralytic cases 
avoided; and asked to provide recommendation to countries facing the decision whether to use 
mOPV2 immediately; or wait for nOPV2 until they are ready to use it. 
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Background 
The 21st meeting of the SAGE Polio Working Group (WG) was held on 16-18 February 2021 
as a virtual meeting. 


Dr. Ilesh Jani and Dr. Peter Figueroa co-chaired the meeting. Agenda and the List of 
Participants and agenda of the meeting are attached it the end of the report. This note 
presents a summary of the issues/evidence presented, discussions and recommendations. 


Slides from presentations given at the meeting are here: 
https://www.dropbox.com/sh/mjlfskkk3ibu8ja/AABrIqWlBlM5-QuntKvWPotQa?dl=0 


Context and topics 


Topics for review/information: 
1. Update on status of the GPEI program in the context of COVID pandemic
2. Update on current status of nOPV2 development and experience with first use


Expected outcomes of the meeting:  
1. Review and draft recommendation on the use of Sabin based IPV (sIPV) by the polio


programme
2. Review and draft recommendation on the criteria for nOPV2 transition from initial to


wider use.
3. To advise on how to proceed in formulating a recommendation regarding the use of


nOPV2 in wild poliovirus type 1 endemic countries
4. To advise on the risk benefit analysis of delaying outbreak response in order to be


able to use nOPV2 or proceeding using mOPV2 despite the risk of new cVDPV2
emergences.
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Minutes of the meeting and SAGE WG discussions  


Day 1  
16 February 2021 
 
Welcome and opening remarks  
WG Chairs 
 
The SAGE WG welcomed the new director of WHO Polio, Aiden O’Leary, and noted this is 
the last SAGE WG meeting for co-chair Peter Figueroa. Peter Figueroa was thanked for his 
many years of service and substantial contribution to the polio eradication programme. 
 
Polio program update [For review/information] 
A. O’Leary 
 
As of 16 February 2021, there has been 1 WPV1 AFP case in 2021 and 140 in 2020; and 2 
circulating vaccine-derived poliovirus (cVDPV) AFP cases in 2021 and 1048 in 2020. There is 
ongoing widespread WPV1 and cVDPV2 co-circulation in the two endemic countries. In 
addition, the increase of cVDPV2 cases is continuing, with cases more than doubled 
between 2019 and 2020. COVID-19 has had a substantial impact on surveillance sensitivity 
including in high-risk areas; however, AFP case reporting rate is gradually improving since 
May 2020. Success of the program is challenged by an estimated funding gap of 
approximately USD $166 million for 2021. 
 
The development of a new GPEI strategy is ongoing with participation from GPEI partners 
and several donors. Drafting will continue through February and March 2021 when the final 
engagement and endorsement of the strategy is expected.  
 
Analysis of cVDPV2 epidemiology since the switch [For review/information] 
O. Mach  
 
Since 2016, there have been 67 cVDPV2 genetic emergences (outbreaks): 13% are estimated 
to have been seeded before the switch, and 87% seeded after the switch with use of 
monovalent OPV2 (mOPV2). The number of AFP cases of cVDPV2 continues to increase in 
2020 compared to 2019, however, new emergences were less frequent. In most cases, the 
use of two mOPV2 campaigns stopped cVDPV2 transmission in the outbreak zone, and the 
program is considering implementing faster and larger scope mOPV2 campaigns to prevent 
geographical spread of cVDPV2. Safe rollout of nOPV2 together with improvements of 
cVDPV2 detection and campaign quality are of paramount importance.  
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Discussion: 
• The WG expressed concern over the vast outbreaks of cVDPV2 in Africa, Pakistan and


Afghanistan, which are spreading into new areas (Tajikistan, Egypt, Iran), and the
continuing WPV1 transmission in the two endemic countries. The WG stated that the
persistence of polio is a failure of delivering essential immunisation and basic health
services to the most deprived parts of the world.


• The WG emphasised that COVID-19 will be ongoing in 2021 and continue to impact
both polio eradication and broader health services.


• The WG noted that the new GPEI strategy is planned to be completed by the end of
March 2021 (with a commitment for transparency and consultations with GPEI
committees and boards) and expressed concern over the budget gap of US$ 166
million.


• The WG highlighted the importance of integration with other health services in high-
risk countries and regions.


• It was noted that strengthening the primary health services and delivery of essential
immunisation is of critical importance and will help achieve poliovirus eradication.


IPV: joint session on supply, production, implementation & financing [For 
review/information] 
I. Lewis, A. Ramirez, Y. Folly


An update was provided on the financing (GAVI), supply and production (UNICEF) and 
implementation (WHO EPI) of IPV immunization. For 2021, there is more than sufficient 
supply to cover the projected demand for essential immunization (around 100 million 
doses), with vaccine provided from five manufacturers. Since the September 2020 update 
to SAGE WG, additional 8 million children were targeted through IPV catch-up vaccination: 
in total, 66% of the global missed cohort has now been vaccinated. In 2020 COVID19 
delayed the planned implementation of catch-up campaigns in 16/18 countries that had 
been approved for support by Gavi. Following the October 2020 SAGE recommendation, 
support for the introduction of second dose of IPV has been approved in 28 countries. The 
remaining Gavi supported countries will be encouraged to introduce the second IPV dose as 
soon as possible. 


The Gavi Board will review progress towards meeting the requirements for Gavi’s in-
principal support of IPV-containing wP-Hexavalent vaccine in 2022. Gavi requested SAGE 
WG guidance on whether a 3-dose Hexa schedule at 6/10/14 weeks is sufficient for polio 
immunogenicity (with and without OPV) or if a 4th dose or booster should be recommended. 
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Discussion: 
• SAGE WG re-iterated the importance of inclusion of IPV catch up in COVID-19 


recovery activities in countries that have not yet conducted their catch-up 
vaccination.


• The SAGE WG noted that as the Gavi Board are to discuss the topic of IPV-containing 
wP-Hexavalent meeting in 2022 (meetings June and December), which will be 
discussed by the PPC one month prior, the investment case would need to be 
finalised in Q1 of 2022.


o The SAGE WG requested the WHO secretariat to gather the available 
evidence on immunogenicity of schedules and have the topic on the agenda 
for the 22nd SAGE WG meeting in September 2021. 


Sabin IPV (sIPV): recommendation for a currently prequalified product [For Decision] 
C. Sein


There are several licensed sIPV products that are used in national immunization 
programmes in China and Japan. The sIPV produced by LGChem (Eupolio) was WHO 
prequalified in December 2020 and is the only WHO prequalified sIPV product to date. 
There is currently no WHO or SAGE guidance for countries and regions considering the use 
of prequalified sIPV in their immunization programmes (the polio position paper does not 
mention sIPV either).  


Key publications and summary of safety and immunogenicity of sIPV were presented to the 
SAGE WG. The phase III LGChem study demonstrated non-inferiority for seroconversion 
after 3 doses of sIPV compared to conventional (Salk) IPV,  administered at 2, 3 and 4 
months of age: seroconversion rates were >95% for all three serotypes in the sIPV (95.8-
99.2%) and conventional IPV (94.8-100%) groups. There were no serious adverse events 
reported. 


Discussion: 
• The SAGE WG noted that LGChem (Eupolio) is the first WHO prequalified sIPV


product and a full review of the product has been conducted by WHO
prequalification team.


• The SAGE WG reviewed key publications and data on the immunogenicity and safety
of Sabin IPV (both from clinical trials and experience from national immunisation
programmes in China and Japan).


• The SAGE WG were satisfied to consider prequalified sIPV equal to conventional Salk
IPV. To raise awareness and avoid any confusion, the WG recommends SAGE to issue
statement to this effect.
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• The SAGE WG also emphasised the long-term importance of sIPV as a strategic
option for the GPEI, to ensure adequate global IPV supply, and GPEI communication
around the product.


• The WG noted that there is no data on sIPV administered as a fractional dose
intradermally.


Day 2 
17 February 2021 


Brief update on nOPV clinical development & regulatory process [For review/information]


A. Bandyopadhyay


On November 13, 2020, nOPV2 became the first vaccine to be listed under the WHO 
Emergency Use Licensure (EUL) pathway. The immunogenicity in naïve infants’ and the 
concomitant administration with bOPV studies in Bangladesh were initiated in September 
2020 and February 2021, respectively.  


Brief update on nOPV2 roll-out [For review/information] 
S. Zipursky


The GPEI has created a readiness verification process to help countries meet criteria for 
nOPV2 implementation under the EUL. Countries must meet the nOPV2 readiness checklist, 
which cover areas such as: national regulatory approval, national coordination, vaccine 
management, surveillance, lab and outbreak operations. Experience shows it will take 
countries around 4-10 weeks to meet nOPV2 readiness requirements, assuming functional 
environmental surveillance is in place.  Currently, 19 countries have submitted 
documentation towards readiness verification and two have been verified for use (Liberia 
and Nigeria). Due to COVID cargo limitations, shipment of vaccine is taking 2-3 weeks to 
reach countries once doses are released from global stockpile.  


Discussion: 
• SAGE WG were pleased to hear that nOPV2 has received approval under the WHO


EUL pathway.
• The WG acknowledged the effort to roll out nOPV2 on an accelerated timeline and


noted that 2 countries were fully verified as ready for nOPV2 use with doses released
(Liberia, Nigeria), with plans in place for March outbreak responses.


• The WG emphasized countries identified as being at high risk of VDPV2 detection
should begin preparing for nOPV2 use now, in order to be able to conduct a timely
response with nOPV2 while it is under the EUL.
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Transition from “Initial use” to “Wider use” phase including criteria [For Decision] 
G. Macklin


In response to a  SAGE request, the Global Advisory Committee on Vaccine Safety (GACVS) 
has established a sub-committee on nOPV2 safety. This committee will provide an 
independent assessment of safety data generated from nOPV2 use throughout the duration 
of EUL (Phase B and C). 


While under EUL the transition from initial use to wider use will be based on AEFI/AESI 
safety data, with genetic stability data to support the decision. The GACVS sub-committee 
will review safety data after initial use campaigns are conducted and recommend to GPEI 
once safety data is sufficient to support the move  to wider use (this may include data from 
multiple countries). Subsequently, the recommendation and accompanying data will be 
presented to the SAGE Polio WG for assessment (during an ad-hoc meeting) and presented 
to SAGE for review and endorsement (also during an ad-hoc meeting). The week of June 
19th would potentially be the first opportunity for the SAGE WG to consider the transition 
to wider use, assuming first use starts the week of March 6th.  


Discussion: 
• The WG welcomed the establishment of the GACVS-subcommittee on nOPV2 safety.
• The WG agreed with the mechanism for transitioning from initial use to wider use 


and recommended that it be presented to the SAGE for endorsement.
• The SAGE WG welcomed the timeline for transition to wider use, agreed with the 


decision points outlined in the timeline and felt it was important to schedule an ad-
hoc meeting as necessary. The WG emphasized that the quicker we can move from 
initial use the better, but we cannot cut corners. 


Discussion on co-administration of nOPV2 and bOPV in WPV1 endemic countries [For 
Decision] 
A. Bandyopadhyay


The current strategy in the endemic countries (Afghanistan and Pakistan) with co-circulation 
of WPV1 and cVDPV2, is to use tOPV in outbreak response. However, this carries a known 
risk of seeding new VDPV2 outbreaks with Sabin-based tOPV. Using nOPV2 and bOPV 
separately (with an interval of several weeks) delays deployment of both vaccines in areas 
where types 1 and 2 are co-circulating and requires high resources (human/financial) to 
conduct separate campaigns. A single campaign with co-administration of nOPV2 and bOPV 
vaccines would allow for significant cost savings. There are multiple considerations other 
than cost-effectiveness, such as impact on operational feasibility, risk of recombination 
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leading to virulence and immunogenicity (previous experience with tOPV demonstrate 
immunogenicity of type 1 is impacted by presence of type 2). 


Discussion: 
• During the initial use phase of nOPV2, it is recommended that bOPV and nOPV2 


should not be co-administered in a single campaign.
• There was consensus from the WG that the GPEI should have the option of co-


administration of nOPV2 and bOPV during the wider use phase of nOPV2 (tentatively 
Q3 2021), conditional on:


o No indications of rise in recombination events leading to reversion during 
initial use phase as determined by the genetic characterization


o No safety signals as determined by GVACS sub-committee
• A clinical study to assess the immunologic interference and shedding dynamics when 


bOPV is co-administered with nOPV2 in infants has been initiated in Bangladesh
(February 2021), with results expected from February 2022.


• The WG agreed to revisit this subject at its meeting, after the initial use period, 
when there is more data available. It was noted that at this timepoint the WG would 
consider the risks and benefits of co-administration, assess whether additional 
surveillance requirements would be required and distinguish between endemic and 
non-endemic countries. 


Risk benefit analysis of delaying outbreak response and using nOPV2 or using mOPV2 
sooner [For Decision] 
L. Cooper


Imperial College London were asked to conduct a rapid analysis to help understand the 
impact of “waiting” to respond to a cVDPV2 outbreak to be able to use nOVP2 versus using 
mOPV2 immediately. Using a model based on limited data of 28 closed cVDPV2 outbreaks, 
the analysis found that a 4-week delay in outbreak response increases the expected number 
of cVDPV2 cases in an outbreak by 50%. The risk of a new cVDPV2 emergence after a 
mOPV2 response is uncertain, and the best estimate of risk they found was 20% (95% CI 15-
27%) per mOPV2 round. In terms of minimizing paralysis, they found that an immediate 
response with mOPV2 is favorable over a delayed response with nOPV2 if the delay is longer 
than 3 weeks; however, where underlying poliovirus type 2 immunity is higher, the delay 
could be slightly longer. Based on this modeling, they suggest that preparing countries to be 
ready for nOPV2 use in advance of detection of outbreaks is an optimal scenario to ensure 
rapid outbreak response. 
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Discussion: 
• The WG acknowledged the important and timely analysis provided by Imperial


College London, which provides one consideration to the complex evaluation needed
to answer this question.


• The WG noted that it would be useful to look at the probability of cVDPV2 escape in
addition to looking at the number of cVDPV2 cases, as infecting neighbouring polio-
free countries or area, even if the number of cases is low, has a big programmatic
(and human) cost.


• The WG emphasized that the priority to countries facing cVDPV2 outbreaks should
be to conduct outbreak response without delay, with whichever vaccine is available
to them. The WG emphasized the importance of preparation for nOPV2 use in
advance of cVDPV2 detection to ensure a high-quality and rapid response.


• The WG urged countries to prepare to meet the criteria for use of nOPV2 and
complete readiness assessment, so that in the event of a cVDPV2 outbreak, nOPV2
could be used instead of mOPV2.


Day 3 
18 February 2021 


Closed session: Finalizing WG recommendations 
WG members  


Closed session: Polio Position Paper revision 
C. Sein


The current WHO Polio Position Paper was published on 25 March 2016. Since then, 
significant programmatic developments have occurred, and new scientific evidence is 
available. A revision of the current Polio Position Paper is ongoing and will be shared with 
the WG when a draft is available.  
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21st Meeting of the SAGE Polio Working Group (WG) 


VIRTUAL MEETING 


February 16-18, 2021 


AGENDA  


Topics for review/information: 


1. Update on status of the GPEI program in the context of COVID pandemic  


2. Update on current status of nOPV2 development and experience with first use  


Expected outcomes of the meeting:   


1. To recommend endorsement by SAGE to use of Sabin based IPV (sIPV) by the polio program 


2. To recommend endorsement by SAGE on criteria for nOPV2 transition from initial to wider use 


3. To advice on how to proceed in formulating recommendation regarding nOPV2 use in wild poliovirus type 1 


endemic countries 


4. To advice on risk benefit analysis of delaying response and using nOPV2 or using mOPV2 sooner despite the risk 


of new cVDPV2 emergences 


 
Day 1 (Feb 16) [note: R-for Review/information; D-for decision]  


 
15:00 - 15:15     Welcome and opening remarks [R]    WG Chairs   


15:15 – 15:45  Polio program update [R]       A. O’Leary 


• Progress towards eradication of WPV and elimination of cVDPV2 in the COVID context 


15:45 – 16:00      Analysis of cVDPV2 epidemiology since the switch [R]                     O. Mach 


16:00 – 16:30 Discussion on program session 


16:30 - 16:45        Break 
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16:45 – 17:30 IPV/OPV joint session: supply, production, implementation & financing [R] A. Ottosen, A. Ramirez 


(including update on 2nd IPV dose implementation and hexavalent vaccine) S. Sosler  


17:30 – 18:00 sIPV: recommendation for a currently prequalified product [D]  O. Mach, C. Sein 


18:00    Wrap up of day 1 


Day 2 (Feb 17) 


15:00 – 17:00 nOPV Session: 


Brief update on nOPV clinical development & regulatory process [R] A. Bandyopadhyay 


Brief update on nOPV2 roll-out [R]     S. Zipursky 


Transition from “Initial use” to “Wider use” phase including criteria [D] G. Macklin 


Discussion on nOPV2 use in WPV1 endemic countries [D]   A. Bandyopadhyay


 (what data would WG need to see to make a recommendation) 


17:00 – 17:15        Break 


17:15 – 17:45 Risk benefit analysis of delaying outbreak response and using nOPV2  L. Cooper 


or using mOPV2 sooner [D] 


17:45 – 18:00    Final discussion before the closed session  


 


 Day 3 (Feb 18) 


_______________________________________________________________________________________  


15:00 – 18:00  Closed session: Finalizing WG recommendations       WG members    


   Closed session: Polio Position Paper revision    C. Sein 
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Safety and Immunogenicity of a New Inactivated Polio 
Vaccine Made From Sabin Strains: A Randomized, Double-
Blind, Active-Controlled, Phase 2/3 Seamless Study
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Background. A new inactivated polio vaccine made from Sabin strains (sIPV) was developed as part of the global polio eradi-
cation initiative.


Methods. This randomized, double-blind, active-controlled, phase 2/3 seamless study was conducted in 2 stages. Healthy infants 
aged 6 weeks were randomly assigned to receive 3 doses of 1 of 4 study vaccines at 6, 10, and 14 weeks of age (336 received low-, 
middle-, or high-dose sIPV, or conventional IPV [cIPV] in stage I, and 1086 received lot A, B, or C of the selected sIPV dose, or cIPV 
in stage II). The primary outcome was the seroconversion rate 4 weeks after the third vaccination.


Results. In stage I, low-dose sIPV was selected as the optimal dose. In stage II, consistency among the 3 manufacturing lots of 
sIPV was demonstrated. The seroconversion rates for Sabin and wild strains of the 3 serotypes after the 3-dose primary series were 
95.8% to 99.2% in the lot-combined sIPV group and 94.8% to 100% in the cIPV group, proving the noninferiority of sIPV compared 
to cIPV. No notable safety risks associated with sIPV were observed.


Conclusions. Low-dose sIPV administered as a 3-dose vaccination was safe and immunogenic compared to cIPV.
Clinical Trials Registration. NCT03169725.
Keywords.  inactivated poliovirus vaccine; Sabin vaccine; vaccine immunogenicity; safety; health, infant.


Since the World Health Assembly resolved to eradicate poli-
omyelitis worldwide in 1988 [1, 2], the number of poliovirus 
cases worldwide has decreased by more than 99%, from an es-
timated 350 000 cases in 1988 to 175 reported cases in 2019 [1, 
3], but the virus remains endemic in a few countries [1, 4–6]. 
There is no cure for poliomyelitis; it can only be prevented with 
poliovirus vaccines, and the worldwide reduction in incidence 
is largely attributed to vaccines. There are 2 types of vaccines for 
polio: an inactivated polio vaccine (IPV) and an oral polio vac-
cine (OPV) [7]. IPV and OPV are both effective in preventing 
polio disease. However, the use of OPV can cause rare cases 


of vaccine-associated paralytic poliomyelitis, as well as a sig-
nificant resurgence of poliomyelitis cases due to circulating 
vaccine-derived poliovirus [8, 9] and low vaccination coverage 
in some countries [10, 11]. For this reason, the core of the Polio 
Eradication and Endgame Strategic Plan implemented by the 
Global Polio Eradication Initiative is to introduce IPV into rou-
tine immunization programs worldwide, as a replacement for 
OPV [2, 12, 13].


However, the production of conventional IPV (cIPV) with 
wild poliovirus strains poses higher biosafety risks compared 
to OPV, primarily because cIPV uses virulent wild poliovirus 
strains [12, 14, 15]. Therefore, IPV development using attenu-
ated strains such as the Sabin virus, which carries a relatively 
lower biosafety risk in case of its escape from the manufacturing 
facility, has been coordinated by the World Health Organization 
(WHO) [5, 16–18]. In response, Intravacc (Institute for 
Translational Vaccinology, Bilthoven, Netherlands) developed 
an IPV from Sabin strains (sIPV) suitable for up-scaling and 
technology transfer [19]. In sIPV clinical studies conducted by 
Intravacc [15, 20, 21], sIPV was well tolerated in healthy adults 
and induced promising immune responses against Sabin and 
wild strains when administered as 3 primary courses in infants.
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LG Chem, Ltd (Seoul, Republic of Korea) received technology 
transfer from Intravacc to develop a new sIPV (LBVC) in its 
clinical development program. In this study, we aimed to eval-
uate the safety and immunogenicity of the new sIPV compared 
to cIPV given as a 3-dose vaccination in healthy infants, and to 
determine the optimal dose of sIPV (stage I). Furthermore, in 
stage II, we aimed to demonstrate lot-to-lot consistency among 
the 3 manufacturing lots of sIPV and noninferiority of the new 
sIPV compared to cIPV in terms of immunogenicity, and eval-
uate the safety of sIPV compared to cIPV.


METHODS


Study Design


This study was a multicenter, randomized, double-blind, active-
controlled, parallel-group, phase 2/3 seamless study. This study 
design combined 2 separate trials: a phase 2 study (for dose se-
lection) designated as stage I and a phase 3 study (for immu-
nogenicity confirmation) designated as stage II. At the end of 
stage I (phase 2), the optimal dose of sIPV was selected based 
on the results of the interim analysis (stage I). Next, the study 
proceeded to stage II with the determined optimal dose, new 
infants were recruited for stage II, and participants in stage 
I did not contribute to any analysis for stage II. Stage I was con-
ducted at 3 centers in Thailand and the Philippines; stage II was 
conducted at 10 centers in the same countries. The study was 
conducted in compliance with all relevant ethical codes and 
principles of Good Clinical Practice, and it was approved by 
the independent ethics committee/institutional review board of 
each study center. The study was registered at ClinicalTrials.gov 
(NCT03169725).


Participants


Healthy infants aged 6 weeks (42–56  days) were recruited. 
Written informed consent was obtained from the parents or le-
gally authorized representatives of the infants before screening 
the participants. The main exclusion criteria included (1) a 
medical history of febrile, acute, or progressive illnesses; and 
(2) known or suspected immune disorders or received immu-
nosuppressive therapy. The full list of inclusion and exclusion
criteria is provided in the Supplementary Material.


Randomization and Blinding


Eligible participants were randomly assigned to 1 of 4 study 
groups (low-, middle-, or high-dose sIPV group, or a cIPV 
group in a 1:1:1:1 ratio in stage I  [phase  2], and lot A, lot B, 
or lot C group of the selected sIPV dose in a 1:1:1 ratio or a 
cIPV group in stage II [phase  3]). Randomization was per-
formed through central randomization using an interactive web 
response system, and the random sequence was generated by 
an independent statistician based on a preset block length of 
8. Study vaccines were administered by unblinded independent
nurses in a separate room. Other site staff, participants, their


parents, and the sponsor, including investigators, were all 
blinded to group assignments.


Procedures


The test vaccine (LG Chem, Ltd) was a clear, colorless solu-
tion (0.5 mL/dose) contained in a transparent vial. It contained 
inactivated Sabin poliovirus type 1, 2, and 3 strains. Antigen 
contents of low-, middle-, and high-dose sIPVs studied in stage 
I were 5, 8, 16; 5, 16, 32; and 5, 32, 32 D-antigen units (DU)/dose 
(type 1, 2, 3), respectively. The D-antigen contents of sIPV were 
determined using a validated immunochemical method and 
calculated using a reference vaccine (cIPV) following WHO re-
commendations [22]. Low-dose sIPV was selected from stage I, 
and 3 manufacturing lots (lots A, B, and C) of the selected dose 
were used in stage II. The control vaccine (Sanofi Pasteur) was 
a clear, colorless solution (0.5 mL/dose) contained in a trans-
parent prefilled syringe. It contained inactivated Salk poliovirus 
type 1, 2, and 3 strains. The antigen contents of cIPV were 40, 8, 
and 32 DU/dose for type 1, 2, and 3.


All randomized participants received 3 doses of the study 
vaccine at 6, 10, and 14 weeks of age. The interval between doses 
was at least 28 days to a maximum of 35 days. After the 3-dose 
primary series, participants visited each study center 28  days 
after the last vaccination (close-out visit). Follow-up schedules 
are detailed in Supplementary Figure 1.


Blood samples were obtained by venipuncture from each 
participant. The microneutralization assay was performed on 
all blood samples to determine neutralizing antibodies against 
Sabin and wild serotypes.


Participants were observed for immediate reactions for 30 
minutes after each study vaccination. The parents (or legally 
authorized representatives) of the participants received diary 
cards, on which they were asked to record solicited adverse 
events occurring in the participants for 7 days following each 
study vaccination. Unsolicited adverse events were collected 
throughout the study period (between each dose and for 4 
weeks postdose), and serious adverse events were collected up 
to 6 months after the last dose of the study vaccine.


Other vaccines scheduled under the National Immunization 
Program, except for polio vaccines during the study period, 
were permitted at least 7 days before or after study vaccination.


Outcomes


The primary outcome in stage I and stage II was the serocon-
version rate of neutralizing antibodies against Sabin and wild 
poliovirus strains of 3 serotypes 4 weeks after the third vacci-
nation. Seroconversion for polio antigen was defined as (1) for 
participants seronegative at the prevaccination, postvaccination 
antibody titers of ≥8 (3 log2); and (2) for participants sero-
positive at the prevaccination, a ≥4-fold (2 log2) increase in 
postvaccination antibody titers above the expected maternal 
antibody titers based on the prevaccination titer declining with 
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a half-life of 28 days. Secondary outcomes were as follows: (1) 
the seroconversion rate of neutralizing antibodies 4 weeks after 
the second vaccination, assessed only in stage I; (2) the geo-
metric mean titers (GMTs) of neutralizing antibodies 4 weeks 
after the second and third vaccinations in stage I and after the 
third vaccination in stage II; and (3) the seroprotection rate of 
neutralizing antibodies 4 weeks after the third vaccination, as-
sessed only in stage II. Seroprotection for polio antigen was de-
fined as postvaccination antibody titers of ≥8 (3 log2).


Safety endpoints included immediate reactions and solicited 
adverse events after each study vaccination, as well as unsolic-
ited adverse events. Solicited adverse events were classified as 
local or systemic reactions; solicited local reactions included 
pain/tenderness, erythema/redness, and induration/swelling, 
and solicited systemic reactions included fever, irritability/
restlessness, drowsiness/sleepiness, loss of appetite, diarrhea, 
vomiting, and rash.


Statistical Analysis


In stage I, no power adjustment based on the number of antigens 
was planned because this stage was conducted for exploratory 
purposes. The sample size to assess the seroconversion rate of 
neutralizing antibodies 4 weeks after the third vaccination was 
determined using a significance level of 2.5% and a one-sided 
test. The planned enrollment was 84 infants per group (total 
336), which provided 80% power, using an estimated serocon-
version rate of 0.95 and a clinically acceptable difference be-
tween the sIPV group and cIPV group of 10%, and assuming a 
dropout rate of 10%.


The sample size in stage II was calculated to demonstrate the 
lot-to-lot consistency among the 3 manufacturing lots of sIPV 
and the noninferiority of sIPV compared to cIPV regarding the 
seroconversion rate of neutralizing antibodies 4 weeks after the 
third vaccination. The required sample size was 262 infants per 
sIPV lot group, which provided an overall power of 98% to dem-
onstrate the lot-to-lot consistency among the sIPV lots, using a 
significance level of 2.5% and 2 one-sided tests, an estimated 
seroconversion rate of 0.95, and an equivalence margin of 10%. 
In addition, the required sample size was 180 infants per group, 
which provided an overall power of 95% to demonstrate the 
noninferiority of sIPV compared to cIPV, using a significance 
level of 2.5% and a one-sided test, an estimated seroconversion 
rate of 0.95, and a noninferiority margin of −10%. Therefore, a 
sample size of 1076 infants (292 infants in each sIPV lot group 
and 200 infants in the cIPV group) was required to maintain an 
overall power of 93% to demonstrate both the lot-to-lot consist-
ency among the sIPV lots and the noninferiority of sIPV com-
pared to cIPV, assuming a dropout rate of 10%.


All participants who received 3 doses of the study vaccine at 
protocol-defined times and with all antibody titers measured for 
all serotypes 4 weeks after the third vaccination were included 
in the immunogenicity analyses (per protocol set). Participants 


with major protocol deviations that could have affected the im-
munogenicity of the study vaccines were excluded from the 
immunogenicity analyses. Safety analyses were performed in 
all randomized participants who received at least 1 dose of the 
study vaccine. Immunogenicity and safety analyses were based 
on the study vaccine administered, regardless of which was as-
signed at randomization.


The seroconversion rates and seroprotection rates of neu-
tralizing antibodies were calculated, and the between-group 
differences (sIPV group − cIPV group) and the corresponding 
95% confidence intervals (CIs) were summarized. In stage II, 
the lot-to-lot consistency, in terms of seroconversion rates 
of neutralizing antibodies 4 weeks after the third vaccina-
tion, was tested first between each pair of sIPV lot groups. 
Equivalence had to be demonstrated in order for data from 
the 3 sIPV lot groups to be pooled for the noninferiority test. 
Equivalence would be demonstrated if all 95% CIs for the dif-
ference in seroconversion rates were within the equivalence 
margin (−10% to 10%) simultaneously for each serotype be-
tween each pair of sIPV lot groups. Next, the noninferiority 
of sIPV compared to cIPV was tested. Noninferiority would 
be demonstrated if the lower limits of all 95% CIs (2-sided) 
for the difference in seroconversion rates were greater than 
the noninferiority margin of −10% simultaneously for each 
serotype between the lot-combined sIPV and cIPV groups. 
The overall type I  error for the immunogenicity hypothesis 
was controlled at a significance level of .05 (2-sided). The 
GMTs and mean log2 titers of neutralizing antibodies, as well 
as the reverse cumulative distributions of antibody titers, 
were also provided. For safety data, descriptive statistics were 
summarized. Statistical data analyses were performed using 
SAS version 9.3 or later (SAS Institute).


RESULTS


In stage I, 336 participants were randomly assigned to 1 of 4 study 
groups between 31 May and 15 August 2017 (Supplementary 
Figure 2). Demographics and baseline characteristics of the par-
ticipants were well balanced among the groups (Supplementary 
Table 1).


After the 3-dose primary series, seroconversion rates for each 
serotype of the sIPV-dose groups were 90.4% to 100%, similar 
to those in the cIPV group (97.6% to 100%; Supplementary 
Table 2). The seroconversion rate for wild strains of serotype 
1 in the low- and middle-dose sIPV groups was significantly 
lower than that in the cIPV group but achieved more than 90% 
seroconversion in the low- and middle-dose sIPV groups.


The incidence of solicited adverse events in the high-dose 
group was significantly higher than that in the cIPV group but 
the incidence in the low- and middle-dose groups was similar, 
and there was no significant difference with the cIPV group 
(Supplementary Table 3). Most of the solicited adverse events 
were mild in severity.
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Based on results for immunogenicity and safety, low-dose 
sIPV was selected as the optimal dose.


In stage II, 1086 participants were randomly assigned to 1 
of 4 study groups between 3 September and 15 October 2018 
(Figure  1). The ratio of male to female infants was similar, 
and baseline characteristics of participants were well balanced 
among the groups (Table 1).


After the 3-dose primary series, the seroconversion rates for 
Sabin and wild strains of each of the 3 serotypes in each sIPV lot 
group were 95.4% to 99.6%, and the 95% CIs for the difference 
in seroconversion rates for each serotype between each pair of 
the 3 lot groups were within the equivalence margin (−10% to 
10%), demonstrating the lot-to-lot equivalence among the sIPV 
lots (Table  2). In addition, seroconversion rates for each se-
rotype of the lot-combined sIPV group were 95.8% to 99.2%, 
and the lower limits of the 95% CIs for the difference between 
the lot-combined sIPV and cIPV groups were greater than the 
noninferiority margin (−10%), confirming the noninferiority of 
sIPV compared to cIPV (Table 2).


The GMTs for each serotype increased significantly after 
the third vaccination in all treatment groups compared to 


prevaccination (Table  3), and the corresponding reverse cu-
mulative distribution curves of antibody titers are illustrated in 
Figure 2.


The incidence of solicited adverse events in the lot-combined 
sIPV group was 68.1%, which was slightly higher than the 
60.0% in the cIPV group (Table  4). Most solicited adverse 
events were mild in severity, and participants fully recovered 
within 7 days of vaccination without additional treatment. The 
incidence of unsolicited adverse events was similar between the 
groups. The most frequently reported unsolicited adverse event 
was upper respiratory tract infection, which was not related to 
the study vaccine. The most frequent immediate reaction oc-
curred in 6 cases of erythema/redness. The most reported se-
rious adverse event was pneumonia, followed by gastroenteritis. 
There were no vaccine-related serious adverse events in any of 
the groups. No clinically significant results were found on phys-
ical examination.


DISCUSSION


This phase 2/3 seamless study was conducted in 2 independent 
stages. In stage I, 336 healthy infants received 3 doses of sIPV 


1111 infants assessed for eligibility


25 excluded
24 failed eligibility criteria
1 declined to participate


1086 enrolled and randomly assigned


296 assigned to sIPV lot A
296 received allocated


intervention


295 assigned to sIPV lot B
295 received allocated


intervention


295 assigned to sIPV lot C
293 received allocated


interventiona


200 assigned to cIPV
      200 received allocated


intervention


4 discontinued


292 completed close-out visit


292 completed six-month
safety follow-up


284 included in immunogenicity
      analysis


289 completed six-month
safety follow-up


287 completed six-month
safety follow-up


196 completed six-month
safety follow-up


296 included in safety analysis
285 included in immunogenicity
       analysis


295 included in safety analysis
283 included in immunogenicity
       analysis


293 included in safety analysis
194 included in immunogenicity
       analysis


200 included in safety analysis


291 completed close-out visit 288 completed close-out visit 198 completed close-out visit


1 adverse events or
   sudden accidents
3 withdrew consent


4 discontinued
1 adverse events or
   sudden accidents
3 withdrew consent


7 discontinued 2 discontinued
1 adverse events or
   sudden accidents
1 deviated from
   inclusion/exclusion
   criteria


4 withdrew consent
1 lost to follow-up


1 withdrew consent
1 lost to follow-up


2 discontinued


1 others
1 lost to follow-up


1 discontinued
1 lost to follow-up


2 discontinued
2 lost to follow-up


0 discontinued


Figure 1. Subject disposition in stage II. aOf the randomized participants, 2 in the sIPV lot C group dropped out of the study before receiving the first dose of the study 
vaccine. Abbreviations: cIPV, conventional inactivated polio vaccine; sIPV, inactivated polio vaccine made from Sabin strains.
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(low-, middle-, or high-dose sIPV), or cIPV. The seroconver-
sion rates for Sabin and wild strains of the 3 serotypes of the 
sIPV dose groups were similar to those in the cIPV group. No 
safety concerns were detected in the sIPV dose groups, and 
low-dose sIPV (5, 8, 16 DU/dose for type 1, 2, 3) was selected 


as the optimal dose. In stage II, 1086 healthy infants received ei-
ther 1 of 3 lots of sIPV or cIPV at 6, 10, and 14 weeks of age. The 
seroconversion rates for each serotype of each sIPV lot group 
ranged from 95% to 100%, confirming the lot-to-lot consist-
ency of sIPV. The seroconversion rates for each serotype of the 
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Figure 2. Reverse cumulative distributions of antibody titers after the third vaccination in stage II. Abbreviations: cIPV, conventional inactivated polio vaccine; sIPV, inacti-
vated polio vaccine made from Sabin strains.
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lot-combined sIPV group were 96% to 99%, comparable with 
those of the cIPV group, demonstrating the noninferiority of 
sIPV compared to cIPV.


In this study, cross-neutralization assays were performed for 
the entire study population. After the 3-dose primary series, 
the GMTs for Sabin strains were significantly higher in the 
lot-combined sIPV group than in the cIPV group, and GMTs 
for wild strains were significantly lower in the lot-combined 
sIPV group than in the cIPV group. This tendency was seen 
more clearly in the reverse cumulative distributions of anti-
body titers. This can be considered in the same context as the 
previous finding that neutralizing antibody titer for homolo-
gous strains is higher than that against heterologous strains 
[6]. Nonetheless, GMTs for both Sabin and wild strains of sero-
types significantly increased after 3 vaccinations compared to 
prevaccination in all the treatment groups, and sIPV induced 
more than 90% seroconversion. Furthermore, the seroconver-
sion rates in this study were similar to those in other recent 
sIPV studies, in which seroconversion for Sabin strains was 
achieved in 95% to 100% of infants [7, 14], and to those in cIPV 
studies, in which seroconversion for wild strains was achieved 
in 86% to 100% of infants [23–25]. Therefore, the quantitative 
difference between the neutralizing antibody titers for Sabin 


and wild strains in our study has minimal clinical significance 
[5], suggesting that sIPV induced good immune responses for 
both the Sabin and wild poliovirus strains.


The safety profile of sIPV was comparable to that of cIPV. 
Although the incidence of solicited adverse events in the lot-
combined sIPV group was 68.1%, slightly higher than the 60.0% 
in the cIPV group, no clinically significant differences were 
found between the groups when considering the severity, out-
come, and duration of solicited adverse events. The incidence 
of solicited adverse events in our study was similar to those in 
other IPV studies, in which solicited adverse events were re-
ported in up to 47.5% to 96.6% of infants [7, 14, 26]. In addition, 
no vaccine-related serious adverse events were reported in any 
of the treatment groups in this study, and no other safety issues 
were identified.


There are other licensed sIPVs in Japan and China [5], but 
with the plan for OPV withdrawal, there is now more demand 
than ever to produce new IPVs to relieve the global shortage of 
IPV. In addition, the development of more affordable IPVs, in-
cluding sIPV for low- and middle-income countries, is required 
by the WHO [5, 16]. In our study, sIPV induced good im-
mune responses against both Sabin and wild poliovirus strains 
compared to cIPV, a very promising finding in view of the 


Table 4. Adverse Events in Stage II (Safety Set)


Adverse Events Combined sIPV (n = 884), No. (%) cIPV (n = 200), No. (%) Difference (95% CI)


Any adverse events up to close-out visita 772 (87.3) 165 (82.5) 4.8 (−.4 to 11.0)


 Immediate reactions 4 (0.5) 3 (1.5) −1.0 (−3.9 to .2)


  Solicited immediate reactions 4 (0.5) 3 (1.5) …


   Solicited local immediate reactions 3 (0.3) 3 (1.5) …


   Solicited systemic immediate reactions 1 (0.1) 1 (0.5) …


  Unsolicited immediate reactions 0 0 …


 Solicited adverse events 602 (68.1) 120 (60.0) 8.1 (.8 to 15.6)


  Solicited adverse drug reactions 580 (65.6) 116 (58.0) 7.6 (.3 to 15.2)


  Solicited local adverse events 350 (39.6) 60 (30.0) …


   Pain/tenderness 332 (37.6) 54 (27.0) …


   Erythema/redness 48 (5.4) 13 (6.5) …


   Induration/swelling 38 (4.3) 7 (3.5) …


  Solicited systemic adverse events 535 (60.5) 108 (54.0) …


   Fever 51 (5.8) 10 (5.0) …


   Irritability/restlessness 403 (45.6) 81 (40.5) …


   Drowsiness/sleepiness 258 (29.2) 51 (25.5) …


   Loss of appetite 123 (13.9) 29 (14.5) …


   Diarrhea 126 (14.3) 29 (14.5) …


   Vomiting 135 (15.3) 27 (13.5) …


   Rash 61 (6.9) 18 (9.0) …


 Unsolicited adverse events 544 (61.5) 121 (60.5) 1.0 (−6.2 to 8.6)


  Unsolicited adverse drug reactions 1 (0.1) 1 (0.5) −0.4 (−2.7 to .3)


Any serious adverse events up to close-out visita 31 (3.5) 6 (3.0) 0.5 (−3.0 to 2.7)


 Solicited serious adverse events 0 0 …


 Unsolicited serious adverse events 31 (3.5) 6 (3.0) …


  Unsolicited serious adverse drug reactions 0 0 …


Any serious adverse events after close-out visita 29 (3.3) 8 (4.0) −0.7 (−4.5 to 1.7)


Abbreviations: CI, confidence interval; cIPV, conventional inactivated polio vaccine; sIPV, inactivated polio vaccine made from Sabin strains. 
aThe close-out visit was 1 month after the last vaccination.
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limited prior evidence for using sIPV as an alternative to cIPV. 
Furthermore, the use of sIPV to replace OPV will eliminate the 
risk of creating new circulating vaccine-derived poliovirus fol-
lowing vaccination. In addition to the multiple candidates for 
novel polio vaccines, we expect that the use of this new sIPV 
will contribute to relieving the current global shortage of IPV.


This study had some limitations. First, simultaneous admin-
istration with other vaccines under the National Immunization 
Program, to obtain more accurate safety and immunogenicity 
information for sIPV, was not allowed. Instead, staggered ad-
ministration was allowed at least 7  days before or after the 
study vaccination. However, clinically relevant interference has 
not been reported when IPV is used with other vaccines [10]. 
Therefore, we expect no interference with coadministration of 
sIPV and other vaccines required for a primary immunization 
series. Second, this study did not include a booster dose in the 
vaccination schedule; therefore, we could not evaluate the per-
sistence of neutralizing antibodies after completion of the 3-dose 
primary series. However, the immunogenicity of a booster dose 
of sIPV was evaluated by Resik et al in a follow-up study to a 
phase 1 trial in adults who had received multiple doses of OPV 
during childhood, and it was suggested that historical data on 
long-term persistence and decay of cIPV could be widely ac-
ceptable for sIPV [27]. Further studies may be required to eval-
uate long-term persistence for a booster dose as needed.


In conclusion, this study demonstrated that sIPV adminis-
tered as a 3-dose vaccination in healthy infants is comparable 
to cIPV in terms of immunogenicity, and no notable safety 
risks associated with sIPV were observed. Therefore, sIPV is ex-
pected to play a critical role in polio eradication.


Supplementary Data


Supplementary materials are available at The Journal of Infectious 
Diseases online. Consisting of data provided by the authors to 
benefit the reader, the posted materials are not copyedited and 
are the sole responsibility of the authors, so questions or com-
ments should be addressed to the corresponding author.
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a b s t r a c t


As a recently launched novel vaccine used as one of the vaccines for the final eradication of polios world-
wide, complete data on the consistency and immunogenicity characteristics of the inactivated
poliomyelitis vaccine made from the Sabin strain (sIPV) and its safety in large-scale populations are
required to support the future use of this vaccine worldwide. A phase IV clinical trial was conducted
to perform an immunogenicity evaluation of lot-to-lot consistency of three commercial batches of sIPV
in 1200 infants and to investigate the vaccine’s safety on a large-scale in 20,019 infants for active mon-
itoring and 29,683 infants for passive monitoring through the Adverse Event Following Immunization
(AEFI) reporting system in China. In the immunogenicity evaluation, the average seroconversion rates
for type I, type II and type III of the three groups were 99.83%, 98.93% and 99.44%, respectively. No dif-
ferences in the seroconversion rate and the GMT ratios were noted in the pair-to-pair comparisons. In
the large-scale safety evaluation, most adverse reactions occurred 0–30 days after the first doses, and
the common local and systemic reactions were similar to those in the phase III clinical trial, with low inci-
dence in both activated and passive monitoring. In conclusion, sIPV exhibits good lot-to-lot consistency
and safety in large-scale populations; thus, it is qualified to serve as one of the vaccines for use in erad-
icating all wild and vaccine-derived polioviruses worldwide in the near future.
Clinic Trial Registration. NCT04224519 and NCT04220515.
� 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
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1. Introduction


The ‘‘Global Polio Eradication & Endgame Strategic Plan” has
moved to its final steps: to eradicate all wild, vaccine-related and
Sabin polioviruses and to make poliomyelitis the second world-
wide infectious disease eradicated through vaccination [1]. The
global demands for inactivated poliomyelitis vaccine (IPV) will
require the urgent introduction of a second dose of IPV in the
sequential schedule in 2021–2023 and the full IPV schedule after
bivalent oral poliovirus vaccine (bOPV) withdrawal in 2024 accord-
ing to the World Health Organization (WHO) polio endgame strat-
egy [2,3].


To guarantee a sufficient IPV supply for polio eradication, the
WHO recommends developing an inactivated poliomyelitis vaccine
made from the Sabin strain (sIPV), which employs an attenuated
poliovirus strain that can significantly reduce the potential risk of
outbreaks caused by containment breaches during vaccine produc-
tion compared with wild-type poliovirus stain-based IPV (wIPV),
especially in developing countries. The polio endgame strategy is
expected to be achieved through using both wIPV and sIPV in the
expanded program on immunization (EPI) in all countries world-
wide [4]. Among several manufacturers developing sIPV, the first
sIPV vaccine, diphtheria, tetanus, and acellular pertussis combined
vaccine (DTaP)-sIPV, was approved by Kaketsuken and Biken in
Japan in 2014 [5,6]. In 2015, the first sIPV made by the Institute
of Medical Biology, Chinese Academy of Medical Sciences
(IMBCAMS), was successfully licensed in China and introduced into
the Chinese EPI schedule in 2016, i.e., the 1sIPV + 2bOPV schedule
in most provinces and the 2sIPV + bOPV schedule in some cities,
such as Shanghai [7]. However, with the exception of China and
Japan, no sIPVs were used in EPIs in other countries [6]. Moreover,
to date, the full sIPV schedule has only been studied in phase I, II,
and III clinical trials [6,8–13]. A phase IV clinical trial and a post-
market surveillance study in a large population are required for
systematic evaluation of the safety and immunogenicity of sIPV.


From 2018 to 2019, we performed a randomized and blind clin-
ical consistency study for three commercial batches of sIPV in 1200
infants to evaluate their consistency regarding immunogenicity. In
addition, the safety of the commercial batches of sIPV in both
active and passive monitoring was assessed in a total of 49,702
infants in a phase IV clinical trial. The present study provides
important safety and immunogenicity data for guiding future full
IPV immunization schedules both in China and worldwide.

2. Method


2.1. Study design and participants


A randomized and blind phase IV trial to evaluate the immuno-
genicity and safety of sIPV was conducted in infants aged 2–
4 months from February 2018 to October 2019. Participants with
written informed consent given by parents or legal guardians were
required to conform to the inclusion criteria as previously reported
[12]. The infants received 3 doses of sIPV at 1-month intervals in
the primary immunization schedule. The protocol was approved
by the ethics committee of the Yunnan Center for Disease Control
and Prevention (Yunnan CDC) and the Shanghai CDC (Supplemen-
tary materials 1 and 2). The study was undertaken in compliance
with good clinical practice guidelines and the Declaration of Hel-
sinki. The trial was registered with ClinicalTrials.gov. The Consis-
tency Study for Three Commercial Lots of Inactivated
Poliomyelitis Vaccine Made From Sabin Strain was registered on
Dec. 17, 2017 (NCT04224519), and the safety of Inactivated
Poliomyelitis Vaccine Made From Sabin Strain in a phase IV trial
was registered on Apr. 16, 2017 (NCT04220515).
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For consistency evaluation, 1200 infants in Mile and Gejiu cities,
Yunnan Province, China, were randomly enrolled into three groups
(A, B and C) receiving 3 doses of sIPV from each lot (Lots 20170931,
20170934 and 20171036). Then, 2- to 3-ml blood samples were
collected before and 28 d after primary immunization for an
immunogenicity assessment. For the safety evaluation, a total of
49,702 infants in Shanghai, China, were enrolled, including
20,019 infants for active monitoring and 29,683 infants for passive
monitoring, using the Adverse Event Following Immunization
(AEFI) monitoring system in Shanghai CDC (Shanghai, China).


2.2. Vaccination


sIPVs (IMBCAMS, Kunming) containing 30, 32, and 45 D-antigen
units (DU) for types I, II, and III, respectively, were packaged in
vials with a total of 0.5 ml/vial and were administered by intra-
muscular injection. Three commercial batches (Lots 20170931,
20170934 and 20171036) were used for the consistency evalua-
tion. Lots 20171240, 201801002Q and 201901007Q were used in
active and passive monitoring of safety.


In the lot-to-lot consistency and active safety monitoring trials,
the participants were required to have only IPV administered. In
case of any routine immune inoculation such as DTaP during the
trial, the combined vaccine was inoculated following the instruc-
tions for use and was inoculated at an interval of 7 days after the
inoculation of the trial vaccine, otherwise it was recorded and
reported as a ‘‘Protocol Violation” if the interval was less than
7 days; emergency inoculation (such as rabies or tetanus) during
trial was feasible, but its safety was closely monitored and
recorded, and it was also recorded and reported as a ‘‘Protocol Vio-
lation” if the interval between emergency inoculation and trial
inoculation was less than 7 days (Supplementary 1).


2.3. Immunogenicity assessment


The end points for the immunogenicity assessment included the
seroconversion rate and determination of the geometric mean titer
(GMT). The neutralization assays were performed by the National
Institutes for Food and Drug Control (NIFDC) according to the
method recommended by the WHO as previously described [12].
The poliovirus I-, II-, and III-specific neutralizing antibodies
induced by sIPV were measured, and a titer of 1:8 was considered
to be positive. Successful seroconversion was defined based on the
rules set by the WHO as in a previous clinical trial [11]. If infants
had an antibody titer of <1:8 before vaccination (susceptibles),
seroconversion was defined as an antibody titer of �1:8 after vac-
cination, while if infants had an antibody titer of �1:8 before vac-
cination (unsusceptibles), seroconversion was defined as an
increase in antibody titer by a factor of at least 4 from pre- to post-
vaccination values. To avoid interference from preexisting antibod-
ies, the antibody titer for the unsusceptible infant was adjusted
using the following formula [14]:


Titer ¼ Titer baseð Þ � exp � lnð2Þ
t1=2


� t
� �


where t is the time since baseline (days) and t1/2 is the expected
half-life of maternal antibodies of 28 days.


2.4. Safety assessment


Active monitoring for safety was conducted on all of the
enrolled subjects, and all solicited adverse events (AEs) and unso-
licited AEs in 30 days were collected during a 30-min observation
on site with 24 h and at 7-, 14- and 30-day follow-ups after each
inoculation via a contact card, telephone or visit. The solicited
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AEs included systematic reactions and local reactions according to
the Guidelines for Grading Standard of Adverse Reactions in Clini-
cal Trials of Preventive Vaccines issued by the former Chinese Food
and Drug Administration in 2005. The graded standards of local
and systemic reactions are listed in Supplementary Tables 1-1
and 1-2. In addition to the final solicited AE description, the period
descriptions at 30 min, 0–7 days, and 8–30 days were included.
Unsolicited AEs were coded using the Medical Dictionary for Reg-
ulatory Activities (MedDRA), MSSO version 21.0 (www.med-
dramsso.com). The AEs were described for each dose. Passive
monitoring for safety was conducted using the AEFI monitoring
system according to the Guidelines of Adverse Event Following
Immunization Monitoring for Vaccine by Shanghai CDC. Infants
administered the investigated lots of sIPV were included in the
monitoring.

2.5. Statistical analysis


For the immunogenicity evaluation, all analyses among the
three groups were based on an equivalence design. For the lot-
to-lot consistency, equivalence was determined if the two-sided
95% CI for the seroconversion rate differences for each pair of vac-
cine groups fell in the equivalence range of �10%～10% initially.
Then, equivalence was further demonstrated if the two-sided 95%
CIs of GMT (Log10 converted titers from GMTs) ratios among
pair-to-pair group comparisons fell in the 0.67–1.50 interval. The
analyses were performed using SAS 9.4 software (SAS Institute,
North Carolina, USA). In stratification analysis, the seroconversion
rate, GMT difference and geometric mean ratio (GMR) among the
different subgroups based on prevaccination antibodies were com-
pared by Bonferroni’s multiple comparisons test using GraphPad
Prism 8.3 (GraphPad Software, Inc.). The GMR was calculated
between each susceptible and unsusceptible group based on their
GMT values [15].


The safety data were defined as all those collected from active
monitoring and passive AEFI report systems. Safety analysis was
performed for the safety set (SS), which included participants
who were vaccinated with at least 1 dose of sIPV and for whom
safety data were available. The incidence and corresponding 95%
confidence interval (CI) of AEs in the safety analysis were deter-
mined. The chi-square test or Fisher’s exact test was used to com-
pare categorical data. The analyses were performed using SAS 9.4
software (SAS Institute, North Carolina, USA).

Fig. 1. Enrollment flow chart. A. Lot-to-lot consistency; B
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3. Results


3.1. Study subjects


3.1.1. Participants in immunogenicity
Fig. 1A shows the profile of the participants included in the


immunogenicity study. Ultimately, 369 in group A, 362 in group
B, and 363 in group C were included in the per-protocol analysis
set (PPS) analysis, and their baseline characteristics are listed in
Table 1. There were no significant differences in sex, age, national-
ity, height, weight, body temperature, or other baseline health con-
ditions among the three groups (P < 0.05). The differences in the
seropositive rates and GMTs for anti-polio types I, II, and III among
the three groups were also not significant (P > 0.05).


3.1.2. Participants in active monitoring and passive monitoring of
safety


A total of 20,019 infants were enrolled to study active safety
monitoring (Fig. 1B). All infants were healthy and 2.15 ± 0.35 mo
nths of age. The average weight of patients was 5.77 ± 0.72 kg,
and the mean temperature was 36.58 ± 0.24 �C. The study com-
prised 52.5% males and 47.5% females. A total of 29,683 infants
were enrolled after screening the AEFI surveillance system from
March 2018 to June 2019 for passive monitoring of safety, and
monitoring data of 84,853 doses were collected. The male:female
ratio was 1.08:1.


3.2. Immunogenicity


3.2.1. Consistency analysis of the antibody response to three
commercial batches


The average seroconversion rates for type I, type II and type III
of the three groups were 99.83%, 98.93% and 99.44%, respectively.
The two-sided 95% CI for the seroconversion rate differences
among each group comparison of three poliovirus antibody types
ranged from �2.37% to 2.54% (Table 2), and all of these values fell
within the equivalence range of �10%～10%, indicating the consis-
tency of the immunogenicity of the three lots.


The GMTs for type I, type II and type III of the three groups were
3283.3 (3091.7, 3488.9), 231.1 (217.3, 245.9), and 932.0 (880.6,
986.3.0), respectively (Table 3 and Supplementary Fig. 1). The
GMTs of anti-polio type III showed a significant difference among
the three groups (P = 0.023), in which the GMTs in Group B were
increased compared with those of Group C (1013.9 vs. 837.5,

. Active monitoring and passive monitoring of safety.
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Table 1
Demographics of infant participants in the study.


Group A (n = 371) Group B (n = 362) Group C (n = 363) P value


Sex Male 182 (49.1%) 173 (47.8%) 172 (47.4%) 0.845
Female 189 (50.9%) 189 (52.2%) 191 (52.6%)


Age (month) 2.42 ± 0.265 2.41 ± 0.261 2.38 ± 0.254 0.089
National Ethnicity Han 174 (46.9%) 171 (47.2%) 164 (45.2%) 0.686


Yi 118 (31.8%) 99 (27.3%) 119 (32.8%)
Dai 18 (4.9%) 28 (7.7%) 24 (6.6%)
Miao 27 (7.3%) 25 (6.9%) 18 (5.0%)
Hani 19 (5.1%) 25 (6.9%) 21 (5.8%)
others 15 (4.0%) 14(3.6%) 17 (4.7%)


height (cm) 58.10 ± 2.240 58.200 ± 2.540 58.200 ± 2.170 0.845
Weight (kg) 5.560 ± 0.728 5.570 ± 0.745 5.550 ± 0.669 0.935
Temperature (℃) 36.570 ± 0.289 36.590 ± 0.296 36.540 ± 0.325 0.138
Cardiopulmonary function normal 366 (98.7%) 355 (98.1%) 357 (98.3%) 0.823
Skin Normal 356 (96.0%) 344 (95.0%) 343 (94.5%) 0.644
Nutrient and Development 371(100.0%) 361(99.7%) 363 (100.0%) 0.363
Anti-polio Type I Seropositivity before vaccination 216 (58.2%) 239 (66.0%) 222 (61.2%) 0.091


GMTs before vaccination 11.98 14.03 13.05 0.211
Anti-polio Type II Seropositivity before vaccination 180 (48.5%) 179 (49.4%) 161 (44.4%) 0.342


GMTs before vaccination 9.12 8.43 7.81 0.089
Anti-polio Type III Seropositivity before vaccination 71 (19.1%) 91 (25.1%) 88 (24.2%) 0.112


GMTs before vaccination 5.52 5.86 5.92 0.455


Table 2
Seroconversion rates and difference among three lots (PPS).


Types Groups(numbers) Seroconversion Rate% (95%CI) Seroconversion Rate Difference % (95%CI)


A vs B A vs C B vs C


Type I A (n = 371) 99.5 (98.1,99.9) �0.54 (�1.94, 0.58) �0.54 (�1.94, 0.58) 0 (�1.05, 1.05)
B (n = 362) 100.0 (99.0,100.0)
C (n = 363) 100.0 (99.0,100.0)


Type II A (n = 371) 98.7 (96.9, 99.4) �0.52 (�2.37, 1.24) �0.25 (�2.14, 1.62) 0.27 (�1.44, 2.06)
B (n = 362) 99.2 (97.6, 99.7)
C (n = 363) 98.9 (97.2, 99.6)


Type III A (n = 371) 99.7 (98.5,100.0) 0.01 (�1.26, 1.30) 0.83 (�0.58, 2.54) 0.83 (�0.61, 2.54)
B (n = 362) 99.7 (98.5,100.0)
C (n = 363) 98.9 (97.2, 99.6)


Table 3
GMTs comparison and GMT ratio among three lots (PPS).


Types Groups(numbers) GMTs GMTs Ratio (95%CI)


Value 95%CI P value A vs B A vs C B vs C


Type I A (n = 371) 3218.94 2896.50, 3577.26 0.471 0.93 (0.80, 1.08) 1.01 (0.87, 1.17) 1.09 (0.94, 1.26)
B (n = 362) 3464.36 3128.58, 3836.17
C (n = 363) 3178.67 2854.91, 3539.15


Type II A (n = 371) 245.38 220.98, 272.47 0.08 1.02 (0.88, 1.19) 1.17 (1.01, 1.36) 1.15 (0.99, 1.34)
B (n = 362) 240.30 215.86, 267.51
C (n = 363) 209.15 187.47, 233.34


Type III A (n = 371) 952.43 873.37, 1038.64 0.023 0.94 (0.82, 1.08) 1.14 (0.99, 1.31) 1.21 (1.05, 1.39)
B (n = 362) 1014.34 914.24, 1125.40
C (n = 363) 837.68 755.31, 929.04
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P = 0.021 after Bonferroni’s correction). However, no differences in
the GMT ratios were noted in pair-to-pair comparisons. The lowest
ratio was 0.80 for type I between group A and group B, while the
highest ratio was 1.39 for type III between group B and group C.
The results indicated good immunogenicity consistency among
the three lots.

3.2.2. Stratification analysis of the antibody response to sIPV
No differences in the seroconversion rates of GMTs were noted


between male and female infants or among the different popula-
tions before and after sIPV vaccination (P > 0.05) (Supplementary
Tables 2 and 3).
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The negative correlation was investigated among the three anti-
polio maternal antibody types (Fig. 2). Further stratification analy-
sis based on the maternal antibody titer groups revealed differ-
ences between the susceptible group (prevaccination titer < 8)
and other groups (prevaccination titer from 1:16 to 1:512 before
immunization) and between the lower prevaccination titer groups
and the higher prevaccination titer groups (Supplementary
Table 4). Increased prevaccination titers were associated with
lower GMTs after vaccination (Supplementary Fig. 2). The GMR
showed significant differences between the susceptible individuals
and the unsusceptible individuals (GMR = 1.816, 95% CI: 1.521,
2.167, P < 0.001 for type I; GMR = 1.400, 95% CI: 1.153, 1.701,
P < 0.001 for type II; GMR = 1.327, 95% CI: 1.074, 1.639,
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P = 0.001 for type III). For type III, the polio-specific neutralizing
antibody was higher in susceptible individuals in group A
(GMR = 1.497, 95% CI: 1.070, 2.093, P = 0.007) and group B
(GMR = 1.660, 95% CI: 1.116, 2.468, P = 0.003) than in group C,
while it was not significant among the other susceptible and
unsusceptible groups (Supplementary Table 5). Moreover, in group
C, significantly lower GMTs were noted in individuals with prevac-
cination antibody titers > 1:64 and susceptible individuals (Supple-
mentary Fig. 3).

Fig. 2. Effect of maternal antibodies on the sIPV neutralization antibody response. A. Cor
induced by sIPV; B. correlation of the prevaccination polio type II antibody with the neutr
antibody with the neutralization antibody induced by sIPV.


Fig. 3. Incidence rates of adverse events in active monitoring. A. Overall incidence
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3.3. Safety


3.3.1. Active monitoring for adverse events and reactions
The overall occurrence of adverse events (AEs) related to vacci-


nation was 12.84%. The local reaction rate was 1.63%, and the sys-
tematic reaction rate was 12.21%. The majority of AEs occurred 0–
30 days (not including site observation) after the first doses (Fig. 3
and Supplementary Table 6). The common local reactions and the
systematic reaction were similar to those in the phase 3 trial but

relation of the prevaccination polio type I antibody with the neutralization antibody
alization antibody induced by sIPV; C. correlation of the prevaccination polio type III


rates; B. local reaction incidence rates; C. systemic reaction incidence rates.
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Fig. 4. Common local and systemic symptoms in active monitoring.
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with lower incidence (Fig. 4 and Supplementary Table 7-1). The
total rate of unsolicited AEs related to vaccination was 0.19%,
including infectious disease, respiratory/chest/mediastinal dis-
ease, mental illness, skin/subcutaneous disease, and gastrointesti-
nal disease (Supplementary Table 8). No grade 3 or 4 unsolicited
vaccination-related reactions and no serious AEs related to vacci-
nation were found (Supplementary Table 7-2).

3.3.2. Passive monitoring for adverse events and reactions
In total, 119 cases in 116 participants were investigated, and the


occurrence was 390.80/100000 after 84,853 doses of sIPV vaccina-
tion. The AEFI incidence revealed no differences in terms of age,
sex, or vaccination doses (P > 0.05) (Fig. 5A), and most AEs were
reported 24 h after vaccination (Fig. 5B and Supplementary
Table 9-1). The AEFI incidence did not differ among the 3 doses
(Supplementary Table 9-2). The common reactions are listed in
Fig. 5C. The rare reactions in 6 participants were reported, includ-
ing 4 cases of anaphylactic rash, 1 case of urticaria and 1 case of
thrombocytopenic purpura (Supplementary Table 9-3).


Among the above 119 cases, 50 cases in 50 participants
occurred when co-administered with other vaccines. In total, 48
participants had coadministration of DTaP or DTaP combined with
Hemophilus b vaccine (DTaP-Hib) at the second or third doses of
sIPV vaccination, while 1 participant received meningococcal
groups A and C and Hemophilus b conjugate vaccine, and 1 partic-
ipant received the hepatitis B vaccine at the first dose of sIPV.
Forty-six participants were investigated of AEs in 24 h, while 4 par-
ticipants were investigated in 1–5 days. Forty-seven participants
were reported as having a common reaction, including major fever
(80%), abnormal crying (18%) and drowsiness (4%). Three partici-
pants were identified as having an abnormal reaction, an anaphy-
lactic rash, an urticarial rash, and thrombocytopenic purpura.
Notably, grade 3 AE of purpura occurred in a boy 5 days after he
was administered his 2nd dose of sIPV in the right thigh combined
with the first dose of DTaP in the left thigh by intramuscular injec-
tion (Supplementary Table 10). With immunoglobulin therapy, the
boy recovered 7 days after his vaccine administration and
remained healthy for the next 6 months.
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4. Discussion


Following the achievement of polio eradication, all countries,
especially developing countries that use OPV in routine vaccina-
tions, are revising their routine schedule from OPV only to a
sequential IPV-OPV schedule and will ultimately revise to a full
IPV schedule [2,3]. These schedules will ultimately change to the
full IPV schedule to create a polio-free world according to the
requirements of the WHO Global Polio Eradication & Endgame
Strategic Plan. The presently used wIPV together with the new sIPV
that was debuted in 2015 are required to meet worldwide vaccina-
tion needs. In the present study, we reported on the immunogenic-
ity and safety of large-scale population vaccination in this first
phase IV clinical trial of sIPV to provide important data for guiding
its future use together with wIPV and monovalent OPV (emergency
storage) in the eradication of polio.


In phase I, II and III clinical trials, the use of sIPV exhibited good
safety, and no serious adverse events were associated with vacci-
nation, which proved to be noninferior to that of wIPV. With the
exception of fever, similar adverse events were reported compared
to the control wIPV [11,12]. In a phase III trial, the most frequent
systemic syndrome was fever, with frequencies of 43.8% and
35.3% in the sIPV and wIPV groups, respectively. In the present
active monitoring involving 20,019 infants, the rate of fever was
6.30%. The other major systemic syndromes included abnormal
crying, drowsiness, irritability, loss of appetite, and diarrhea, which
were common in previous clinical trials. However, lower rates
were noted both in active and passive monitoring. The most fre-
quent local reactions were injection site pain and erythema, and
lower incidences were noted compared with a phase III trial
(0.89% vs. 1.3% and 0.77% vs. 1.2%, respectively) [11]. In addition
to solicited AEs, unsolicited and rare AEs, including infectious dis-
ease, respiratory/chest/mediastinal disease, mental illness, skin/-
subcutaneous disease, and gastrointestinal disease, were
investigated, and all of the AEs were classified as grade 1 or 2. Sim-
ilar to the phase III trial results and other vaccine administration
procedures, most AEs occurred 24 h after the first dose, indicating
that onsite and 24-h assessments should be given more attention
in the future EPI schedule. Overall, the vaccine-related local and
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Fig. 5. AEFI incidence in passive monitoring using the AEFI reporting system. A. AEFI incidence of sIPV vaccination doses 1, 2 and 3; B. AEFI incidence at different times post
sIPV vaccination; C. Common incidence rates in passive monitoring.
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systemic AEs in active and passive monitoring were lower than
those in phase I, II and III clinical trials, which may be related to
the lower intensive and frequency of the follow-up visit in the
phase IV trial than that in the phase I-III trials. Though the AEs
were required to be collected via on site observation 30-min
post-injection and 24 h, 7-, 14- and 30-day follow-ups after each
inoculation via contact card, telephone or visit in all the trials,
the visit was conducted strictly only at day 30 after each vaccina-
tion in phase 4 trial, while it was conducted at day 7 and day 30 in
phase I-III trials. Moreover, the continuously improved production
process and quality of marketed sIPV due to the improved purity of
the vaccine might be another reason. The specific activities of type
I, II and III polio proteins were higher in the commercial sIPV than
in the previous clinical phase I, II and III trial products: 90–140 DU/
mg vs 40–60 DU/mg protein for type I, 70–110 DU/mg vs 20–40 DU/
mg protein for type II, and 80–120 DU/mg vs 20–40 DU/mg protein
for type III, respectively. The residual DNA content was<10 pg/dose.
Thus, the side effects of the vaccine were reduced.


To investigate AEs of routine vaccination in the future EPI
schedule, we collected safety data from the CDC AEFI monitoring
system. Similar to the active monitoring results, most AEs occurred
24 h after the first dose, but the incidence rates decreased sharply.
Local and systematic reactions were similar between these two
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investigations, with low incidences reported in AEFI monitoring.
Of note, among 119 AE cases, 50 occurred during concomitant
administration with other vaccines, and 39 occurred at the second
and third doses of sIPV administration with the first dose of DTaP
and DTaP-Hib. In Shanghai city, where the present study was per-
formed, the AEFI incidence has been reported as 486.93/100000,
617.84/100000 and 1117.47/100000 for DTaP, DTaP-Hib and
DTaP-IPV-Hib, respectively, while it was 390.80/100000 in the pre-
sent sIPV passive monitoring [16]. Furthermore, anaphylactic rash
and thrombocytopenic purpura have been reported as the major
rare reactions during DTaP component administration [16–18].
Of note, in the present study, thrombocytopenic purpura occurred
in a boy after 5 days when he was administered his 2nd dose of
sIPV in the right thigh combined with the first dose of DTaP-Hib
in the left thigh by intramuscular injection. Thus, in routine vacci-
nation, the effect of co-administering the other vaccine with sIPV
should be considered.


Large-scale Vero cell bioreactor manufacture has exhibited
good processing and genetic consistency for sIPV [5,19]. To date,
approximately 30,000,000 doses of sIPV made by IMBCAMS are
available on the market. In a past phase III clinical trial, sIPV was
proven to have good immunogenicity and was noninferior to
wIPV[11]. As in a previous trial, the GMT of type II was lower than
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that of type I and III, which is relevant to the antigen content and
the immunogenicity of different types of antigens. The data
acquired in the phase III clinical study also showed a lower GMT
of type II compared to the other two types, while a similar result
was found in the wIPV control group [1]. Though the antibody level
of type II was lower, the positive conversion rate of type II during
the cross-neutralization test with wild, epidemic and vaccine-
derived strains of polio was similar to that of types I and III, and
the cross-neutralizing activity of type II against wild, epidemic
and vaccine-derived strains was confirmed [20].


In the present study, the lot-to-lot immunogenicity analysis of
sIPV exhibited good consistency both in terms of the seroconver-
sion rates and GMT ratios, which fell into the equivalence range.
However, when the GMTs were compared among the three lots
group, type III exhibited increased GMT values in Group B com-
pared with group C. Previous studies have suggested that females
exhibited an increased antibody response as well as higher adverse
events to several vaccines [21–23]. However, in the present study,
GMT differences were not associated with sex, population or age.
Another major issue we considered was maternal antibody inter-
ference. Pre-existing maternal antibodies against measles, tetanus,
and polio may interfere with antibody levels to vaccines in infants
[24–27]. Tang et al. [13] reported that postvaccination GMTs were
significantly reduced among infants with high maternal antibody
titers for poliovirus type I or II in both the sIPV and wIPV groups.
The seroconversion rates of 3 poliovirus types were significantly
lower in individuals with a maternal antibody titer >1:64 than in
those with <1:64 in Puerto Rican infants [28]. Moreover, Ying
et al. [29] demonstrated that increased maternal antibodies for
polio did not significantly influence the GMTs for all three polio
types in the OPV group but significantly affected the type I and II
antibody levels in the wIPV group. However, the maternal interfer-
ence of seroconversion was not significant. In the present study,
the GMTs of infants with maternal antibody titers > 1:96 were
approximately 1/4 of those of susceptible infants (258.9 vs.
990.8) for type III, indicating that the GMT difference may be
caused by preexisting higher antibodies. However, maternal anti-
body interference on the seroconversion rates was not investi-
gated. Thus, maternal antibodies may interfere with the antibody
response induced by sIPV at the GMT level but not at the serocon-
version level.


With the withdrawal of the polio type II component from OPV
in April 2016, type-2 vaccine-derived poliovirus (VDPV2) is
increasing, preventing the goal of global polio eradication [30–
32]. One of the major reasons is that one dose of IPV cannot induce
sufficiently high levels of antibodies. It has been suggested that
IPV-induced antibody levels are only associated with reduced fecal
excretion rates at high levels (GMTs � 1:128 for polio type I) [33].
In the present study, the GMT for type I was 3284.3 (95% CI:
3091.7, 3488.9), which was the same as that noted in phase II
and III trials [11]. The cross-neutralization assay confirmed that
sIPV induces protective antibodies against currently circulating
and reference wild poliovirus strains as well as almost all of the
cVDPV and iVDPV strains [20]. In the present study, commercial
lots of sIPV induced higher levels of GMTs for all three types,
revealing its good immunogenicity and protective ability.


In conclusion, three consecutive lots of sIPV exhibited good con-
sistency, and sIPV exhibits good safety in large-scale populations.
With increased manufacturing capability and full IPV schedule
vaccination, sIPV should be one of the powerful vaccines for
completely eradicating all types of poliovirus in the polio endgame
period. However, the present study only evaluated the
immunogenicity of sIPV in a phase IV clinical trial for primary
immunization, and booster immunogenicity and long-term
immunogenicity should be assessed prior to marketing sIPV.
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SESSION 6: VACCINE ACCEPTANCE AND UPTAKE 


Purpose of session 


This session will be the first of two sessions on the topic. This March 2021 session on “Vaccine 
Acceptance and Uptake” is for discussion and in preparation for an October 2021 session for 
recommendation.  


The objectives of the session are: 
- To update SAGE on the latest evidence and developments for acceptance and uptake in the


behavioural sciences field, including:
o Key interventions supported by the evidence
o Concepts and terminology (e.g. new definition of ‘hesitancy’)
o WHO’s role and key activities


- To present a plan of work to develop an evidence-based approach to measuring and addressing
behavioural and social drivers of uptake, including corresponding interventions for action.


- To invite SAGE feedback on the approach to gathering and using behavioural sciences data.


Questions posed to SAGE: 


- Does SAGE agree with the proposed plan of work?
- Are there any considerations or resources or methods which should be incorporated?


Background description 
In the years since the SAGE session on vaccine hesitancy in 2014, the field of behavioural and social 
sciences concerning vaccination has advanced significantly, with the volume of research rapidly 
expanding and ever greater attention and activity turning towards demand-related barriers and 
drivers of uptake.  


Behavioural science now offers several new ideas about what it takes to get people vaccinated. It is 
increasingly recognised that vaccination uptake results from a web of interconnected actors, 
resources, and behaviours, all of which follow predictable patterns.  


As we move into the new decade, it is essential to bring this new knowledge and evidence to the 
fore, and to ensure the resilience of vaccination programmes and the global success story they 
represent. 
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Pre-reading for SAGE: 
Vaccination acceptance and uptake 


This document is intended to provide an update to SAGE to inform discussions on the topic of acceptance 


and uptake at its meeting on Wednesday 24 March 2021. This session will be the first of two in 2021 on 
this topic: the March 2021 session is for discussion, and the October 2021 session is for recommendation.  


The objectives of the session on 24 March 2021 are to: 


- Update SAGE on key developments in work to increase acceptance and uptake of vaccination, as an
interdisciplinary field of behavioural and social sciences, including:


o The evolution of knowledge on what works to assess and address under-vaccination
o Key activities and plans for WHO


- Present a plan of work to develop an evidence-based approach to measuring and addressing
behavioural and social drivers of uptake, including interventions for action.


- Invite feedback from SAGE on plans for gathering and use of data on behavioural and social drivers.


Questions put forward to SAGE: 


- Does SAGE agree with the proposed plan of work?
- Are there any considerations, resources or methods which should be incorporated?


This pre-reading document is structured in three sections: 


1. A summary update on the field of acceptance and uptake, based on behavioural and social sciences
2. WHO work plan for 2021-2022, including role of the cross-partner Demand Hub
3. Preparations for the SAGE session on acceptance and uptake in October 2021


Key points: 


- While immunization is a global success story, coverage varies widely within and between countries,
and in recent years progress has stagnated or even reversed in some countries. New strategies are now
needed to sustainably identify and address immunity gaps, as per the Immunization Agenda 20301, and
leveraging the intensification of partnerships, investments, and learning associated with COVID-19.


- Positive social norms continue to exist. Strong public support for child vaccination exists. Most infants
get their recommended vaccines in most countries. However, there is limited systematic understanding
of the causes of population gaps in coverage from a behavioural perspective.


- Hesitancy and other factors contribute to low uptake. Hesitancy can be a major cause of declines in
coverage or persistent low vaccination. Hesitancy is often context-specific and is affected by how
people think and feel about vaccines, vaccine-preventable diseases, safety issues, other programme
concerns, social influences, and anti-vaccination activism. In some settings, hesitancy is assumed to be
the cause of poor uptake, but closer study reveals the greater importance of factors such as
accessibility, availability and quality of services. Programme managers and health workers can find
hesitancy and refusal difficult to address. Evidence on how to address hesitancy specifically is limited.


1 Immunization Agenda 2030: A Global Strategy to Leave No One Behind. https://www.who.int/teams/immunization-vaccines-and-
biologicals/strategies/ia2030  
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- Anti-vaccination activism continues to pose challenges. There are groups and individuals opposed to
vaccination who actively campaign against vaccines and programmes. They are active in traditional and
social media, politically and in communities.


- Many of these issues for childhood vaccination will map across to COVID-19 vaccine uptake. However
the COVID-19 vaccine programme brings a set of distinct challenges and opportunities, for example,
in the range of communications, community engagement and programme strategies needed to reach
new prioritized populations, to respond to a range of perceptions and concerns about COVID-19
vaccines, and to achieve fair and equitable distribution.


- Better data needs to be gathered and used to sustainably address under-vaccination: Evidence-based
tools are now available for childhood vaccination and COVID-19 vaccines to support the gathering and
use of local data to increase acceptance and uptake. Evidence on what works to increase vaccination
uptake has identified a range of promising interventions. There also remain gaps in the evidence base.


1. Update on acceptance and uptake


Since the 2014 SAGE session on vaccine hesitancy, the field of behavioural and social sciences concerning 
vaccination has advanced significantly, with rapidly growing attention on understanding and increasing 
vaccination acceptance and uptake. And now, amidst a global pandemic, there has never been such an 
important opportunity to demonstrate the potential of vaccines across the life-course, to help reduce the 
disproportionate burden of illness from COVID-19 on particular communities, and to increase acceptance 
for all vaccines.  


The behavioural and social sciences now offer new conceptions of the field and several new developments 
in what it takes to get people vaccinated. It is increasingly recognised that vaccination uptake results from a 
web of interconnected actors, systems and behaviours, all of which follow predictable patterns. As we 
move into the coming decade, it is essential to bring this new knowledge and evidence to the fore, to help 
secure the resilience of vaccination programmes and the global success story they represent. 


Through the expansion of knowledge in recent years, a range of new priorities have emerged: 
- Greater emphasis on equity, gender, “zero-dose” children, and life-course vaccination;


- The importance of gathering behavioural and social data, people-centred planning, and putting
engaged and empowered communities at the heart of programmes via concrete measurable steps;


- Recognition that broad multi-sectoral collaborations and ‘whole of society’ approaches will be
essential to promoting trust and sustaining uptake;


- More deliberate approaches to harnessing new advances, e.g. application of behavioural insights, user
journey mapping, human-centred design, and building resilience.


The above opportunities apply for both routine childhood and COVID-19 vaccination. Where possible it 
may be feasible to take advantage of the synergies between both, but equally recognising the threats 
posed by the current volatile environment. Faced with these challenges, it is now more important than ever 
to support programmes to draw on the latest knowledge and evidence to guide multi-faceted planning, 
including the responsive community engagement activities needed to increase acceptance.  


In the work ahead, it will be important to note that vaccine refusal alone (for COVID-19 or any vaccine) – 
while a challenge – is not an explanation for all sub-optimal coverage. Many studies point to other context-
specific factors such as missed opportunities, access to convenient services, vaccine availability and 
population displacement. Nevertheless, an assumption that low coverage and outbreaks are solely related 
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to hesitancy propels some governments towards hasty implementation of strategies that may not address 
the root causes. The role of misinformation also requires further evidence, specifically mechanism of 
influence (source, channel, context) and magnitude of influence relative to other factors affecting uptake.  


Based on the latest literature, the term ‘hesitancy’ relates to a motivational state of ‘being conflicted about 
or opposed to getting vaccinated’2. Greater precision in the use of the term will lead to increased validity of 
how it is measured and more effective interventions. ‘Under-vaccination’ is used as an over-arching term to 
capture those who are unvaccinated or partially vaccinated for any reason. ‘Acceptance and uptake’ 
considers the full range of possible determinants, both within and outside control of the individual.  


Above all, to equitably close gaps in coverage and continue to advance our knowledge of this field, local 
behavioural and social data are needed to determine how different factors contribute to under-
vaccination, and to guide the prioritization of interventions and monitoring of trends. The same principles 
apply for COVID-19 as for all other vaccines across the life-course. It is only with routine gathering and use 


of such data for local policy-making and planning that the reasons for under-vaccination can be reliably 


understood and sustainably overcome. At the same time, validated and globally comparable data 
collection tools can offer a basis to match interventions with causes of low uptake. There is also a need for 
synthesizing and expanding the evidence base of what works to increase uptake. Finally, countries and 
regions have expressed a need to find methods to move data to action.  


2. WHO work plan for 2021-2022


In this context, WHO has an ever-greater leadership role to play: to support the gathering of high quality 
behavioural and social data on causes of low coverage, guide national policy-making and planning, promote 
positive and balanced media coverage of the problem, draw attention to under-served populations, and 
reinforce the need for continued financial commitment to implementing evidence-informed strategies. In 


particular there is a need to accelerate the development and implementation behaviourally-informed 


plans in order to facilitate high uptake of COVID-19 vaccines and vaccination across the life-course for all 


individuals, and to promote recognition of the value of vaccination and vaccine innovation.  


At the heart of our work in IVB (a 2-person team) are data and analysis, as well as evidence-informed 
interventions. Reliable data are essential to understanding how people experience vaccination, and how 
our programmes and health services respond to them. This is what makes the case for change and reveals 
whether the interventions are effective in improving acceptance and uptake.  


WHO’s work in relation to vaccination demand and applied behavioural and social sciences is organised in 
five main areas, shown in Figure 1 (below). There are four main functional areas (supporting policy and 
planning, service quality, equity, and resilience), all underpinned by data. With the recent proliferation of 
new evidence and initiatives, efforts dedicated to partnering and technical assistance are also included. 


2 Brewer et al. (2017). Increasing Vaccination: Putting Psychological Science Into Action. Psychological Science in the Public Interest, 
18(3), 149-207. https://doi.org/10.1177%2F1529100618760521  
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CORE OBJECTIVES: Apply 
behavioural and social 
sciences to increase and 
sustain coverage, through 
gathering and using local 
data, and supporting 
implementation and 
evaluation of targeted 
interventions, which may 
focus on: under-vaccinated 
and “zero-dose” 
populations; life-course; 
gender-related barriers; and 
building programme 
resilience. 
 


Following is a summary plan 
for 2021-2022 with 
objectives and proposed 
activities per area.  
 
While a primary focus is placed on the successful rollout of COVID-19 vaccines, opportunities are leveraged 
as much as possible to broadly benefit vaccination, partnerships, knowledge and learning. 
 


POLICY AND PLANNING: shape global direction and promote evidence-informed planning for demand  


- Publish and promote new global recommendations for key interventions and core indicators.  
- Launch a global observatory to support a learning agenda for the behavioural/social sciences and 


vaccination. Will track and document events, best practices, and insights from new evidence.  
- Develop a set of intervention tools with an initial focus on those supported by strong evidence. 
- Disseminate a suite of adaptable tools to support capacity building in relation to vaccination 


acceptance and uptake, with a specific focus on gathering and using behavioural and social data. 
- Engage with new global partners and stakeholders (e.g. youth networks, faith-based organizations, 


civil society organizations) to better equip them as advocates of vaccination and help respond to the 
needs of their constituencies to support vaccination. 


 
SERVICE QUALITY: enhance people-centred, timely, equitable, and efficient immunization services 


- Together with WHO HQ colleagues in Integrated Health Services and Demand Hub partners, 
disseminate and field test a planning guide on quality immunization services to guide design and 
evaluation of interventions to reduce practical barriers to vaccination and enhance the experience. 


 
EQUITY: facilitate community-owned, evidence-informed, sustainable solutions for all populations 


- Disseminate and field test a global guide to ‘Tailoring Immunization Programmes: A human-centered 


approach’ for reaching under-served and “zero-dose” communities, introducing new practices from 
human-centered design and user journey mapping. 


 


Figure 1: WHO priority areas for vaccination demand   
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RESILIENCE: strengthen pro-vaccine social norms and resilience to misinformation and harmful events 


- Disseminate an evidence-based and best practice guide on strategic and risk communications for 
proactive planning and reactive responses, including resilience-building. 


- Disseminate a vaccination literacy toolkit targeted to specific sectors to build literacy and support 
engagement and empowerment of groups such as adolescents and faith-based organizations. 
 


DATA: support assessments and facilitate the design and evaluation of targeted interventions  


- Provide a set of quantitative and qualitative tools and supporting guidance for measuring and 
addressing the behavioural and social drivers (BeSD) of vaccination. This work is elaborated below. 


- Support countries to gather and use BeSD for planning and evaluation of interventions. Includes 
facilitation of connections for adequate human and financial resources to implement. 


 
On an ongoing basis, work is underway with colleagues and partners globally: to support application of 
tools and guidance; to coordinate technical assistance, evaluation and capacity building; to listen 
proactively for new needs and issues; and to capture and document key learnings. This dialogue will expand 
into a community of practice in coming months to facilitate bottom-up listening and related support. 
 


Measuring Behavioural and Social Drivers (BeSD) of Vaccination 


In November 2018, WHO established an expert group on measuring BeSD. The group is delivering a set of 
tools and guidance for programmes and partners to enhance the availability, quality and use of local and 
global data on vaccination uptake for specific vaccines. The data generated will: 
- Support assessments to inform policy-making, planning, and the design and evaluation of interventions 
- Enable tracking of comparable trends over time at a sub-national, national, and global level. 
 
Table 1: BeSD tools and guidance available 


Childhood vaccination: (est. Nov 2018) 


See Figure 2a for corresponding model 
COVID-19 vaccines: (est. Aug 2020) 


See Figure 2b for corresponding model 
• BeSD survey: Targeted to parents/caregivers  
• BeSD interview guides x4: Targeted to 1) 


Parents, 2) Providers, 3) Community 
stakeholders, and 4) Authorities. 


• Implementation guidance: Covering data 
gathering, analysis, use, with mapping to 
indicators and data for action frameworks 


• BeSD surveys x2: Targeted to:  
1) Adults, 2) Health workers  


• BeSD interview guides x2: Targeted to: 
1) Adults, 2) Health workers 


• Implementation guidance: Covering data 
gathering, analysis, use, with mapping to 
indicators and data for action frameworks 


Status: testing and validation in Q1-Q2 2021, 
after which final tools will be published. 


Status: testing and validation planned in Q1-Q2 
2021, after which final tools will be published.  
Interim tools and guidance are available: 
https://apps.who.int/iris/handle/10665/339452  


 
The BeSD tools have been developed to specifically facilitate high usability, integration into existing data 
collection mechanisms (e.g., EPI reviews, coverage surveys, Demographic and Health Surveys, etc.), and 
triangulation with other programme data sources. Data collection, analysis and reporting will be digitised 
where possible and data housed in the WHO Immunization Information System (WIISE). The tools are also 
being developed with a long-term view conversant with coming generational changes in decision 
influences. Table 2 below summarises the status of the BeSD work for activities completed and planned. In 
addition, updates on BeSD have been presented to IVIR-AC at meetings in March and September 2019. 
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The models below (Figure 2a and 2b) have been developed by the BeSD working group and illustrate the 
key drivers and barriers to immunization, based on previous published work3 and discussions on the needs 
of vaccination programmes globally. The tools have been developed in accordance with these models.  
 
A strong emphasis has been placed on the use of data for the design and evaluation of interventions. The 
BeSD guidebook for COVID-19 vaccines therefore includes a basic decision tool to facilitate use of the 
resulting data, to inform country planning and the selection and design of interventions. A systematic 
literature review was carried out to identify interventions targeting one of three priority populations: 
health care workers, older adults, and adults with pre-existing conditions. Interventions were broadly 
classified and are listed in the table in Annex 1. 
 
Table 2. BeSD tool development timeline 


Activity Timeline 


Literature review for childhood vaccination: Identified drivers of vaccination, 
identified existing measures (publication in progress). Progress report online4. 


Completed in 2019 


Agreed on model, constructs and testing process Completed in 2019 


Identified end-user needs and capacity via informant interviews (Annex 2)  Completed in 2019 


Identified and refined candidate question items for the survey. Developed 
interview guides. Also developed protocol to guide testing and validation July – Nov. 2019 


Field testing in Sierra Leone and Indonesia (report development in progress).   
(NB. Planned testing at a broader scale was disrupted due to COVID-19) 


2020 
 


Development of COVID-19 tools and guidance is carried out Q3-Q4 2020 


Publication of interim tools and guidance as of 16 February 2021: 
https://apps.who.int/iris/handle/10665/339452 


February 2021 


Cognitive testing and psychometric validation of all tools in 6 countries: 
Angola, DRC, Ethiopia, India, Nigeria, Pakistan   


February-July 2021 


Revisions to tools based on validation findings 
Identification of core indicators  


August 2021 


Discussion with SAGE. Dissemination of final tools and guidance Q4 2021 


Rollout and scale-up, continued testing, tracking and documentation 2022 
 


For more information about BeSD, the following materials are available: 


- Report from the BeSD expert groups in-person meeting in May 2019, and Progress report on 
development of the tools for childhood vaccination (available at end of paragraph 4 on web page):  
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-
immunization/demand  


- Data for action: guidebook for achieving high uptake of COVID-19 vaccines by gathering using data on 
the behavioural and social drivers of vaccination: https://apps.who.int/iris/handle/10665/339452  


 
3 Brewer NT, Chapman GB, Rothman AJ, Leask J, and Kempe A (2017). Increasing vaccination: Putting psychological science into 
action. Psychological Science for the Public Interest. 18(3): 149-207 
4 Summary findings from Sierra Leone available in the BeSD development progress report listed on this webpage: 
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/demand  
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Figure 2a. Measuring vaccination drivers model for childhood vaccination  


 
Source: The BeSD expert working group. Based on: Brewer NT, Chapman GB, Rothman AJ, Leask J, and Kempe A (2017). Increasing 
vaccination: Putting psychological science into action. Psychological Science for the Public Interest. 18(3): 149-207 


 
Figure 2b. Measuring vaccination drivers model for COVID-19 vaccines  


 
Source: The BeSD COVID-19 expert working group. Based on: Brewer NT, Chapman GB, Rothman AJ, Leask J, and Kempe A (2017). 
Increasing vaccination: Putting psychological science into action. Psychological Science for the Public Interest. 18(3): 149-207 
 


Demand Hub 
 


The global partner Demand Hub was launched by a core group of partners (UNICEF, WHO, CDC, Gavi and 
BMGF, IFRC and JSI) in 2018 to: 


• Facilitate joint planning, alignment, coordination and communication between partners 
• Advocate to raise awareness of vaccination demand-related approaches and concepts 
• Jointly develop evidence-informed guidance, tools and support to accelerate progress in priority 


areas, e.g. service experience, digital and misinformation, behavioural insights, CSO engagement 
 
Beyond regular discussions among core partners, the Hub also engages regularly with a growing expanded 
partner network for information-sharing and exchanges of learning. In recent years, the Hub has become 
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more proactive and been scaling up visibility and activity, e.g. launched a website www.demandhub.org/ 
strengthened interactions with regions and countries.  
 
The Demand Hub planning framework in Figure 3 shows the intervention areas that are recommended by 
partners to guide implementation to build resilient demand. This chart is currently being updated and a 
new version is expected in Q2 2021. 
 
Key asks for programmes: What steps to take for COVID-19 vaccines and life-course vaccination? 


- Harness political commitment through strategic and sustained investments to build trust and 
confidence in vaccines, increase community support for vaccines and reinforce vaccination as a norm. 


- Deliver quality, equitable, and easily accessible primary care and vaccination services, to generate 
and sustain demand, and simultaneously contribute to achieving SDG3 and universal health coverage. 


- Build resilience against misinformation and rumours across all media platforms, especially via social 
media, and collaborate with journalists and technologists to address challenges to trust and truth. 


- Use social data to inform planning, to identify drivers and barriers to vaccination, guide the design and 
evaluation of targeted interventions, and track trends over time. 


- Scale-up the application of behavioural sciences and innovation (for example, the use of text message 
reminders, well-designed child health cards), offers new and empirically grounded potential. 


 


3.  Preparations for SAGE session in October 2021 


 
Based on current plans, the SAGE session in October 2021 on acceptance and uptake would generate the 
following outcomes, to contribute to scaled up implementation of evidence-based approaches for COVID-
19 vaccines and vaccination across 
the life-course: 


- A position on the use of 
certain terms and concepts, to 
advance the agenda ahead 
from the previous SAGE 
definition of vaccine hesitancy  


- Recommendations on 
tools/measures and core 


indicators for IA2030, JRF 
reporting and Gavi 5.0 


- Recommended areas of 


intervention supported by the 
evidence 


To inform these outputs, the 
following will be carried out: 


1.  Testing and validation of the 


BeSD tools for childhood 


vaccination and COVID-19 


vaccines.  Figure 3. Demand Hub planning framework 
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- To be completed by end July, and findings reviewed in August, with corresponding revisions to tools 
and core indicators (or tracer indicators) identified, together with corresponding measures. Cognitive 


testing of the quantitative instruments will be carried out to ensure all survey items (questions and 
corresponding response options) are understood the same way across cultures and languages and 
measure the same concepts in a globally comparable manner. Testing will be done in two rounds each 
with subsequent improvements, after which the instruments will be pilot tested in a large sample of 
the target population to establish their psychometric properties and predictive validity.  


2.  Evidence review to identify effective interventions (to include description of methods, quality, etc): 
- Appropriate methods for the evidence review will be established with the ad-hoc working group to 


ensure standards are met for the completeness and quality of evidence.  
- Findings will be assessed by the ad-hoc working group to determine whether there is strong, sufficient, 


or insufficient evidence that an intervention has beneficial effects. (If there is not sufficient evidence it 
will not mean that the intervention does not work – it means that additional research is needed to 
determine whether or not the intervention is effective.) 


In the lead-up to the October session, regular teleconferences will be held with the ad hoc working group 
to share updates and consult on the work in progress. 


This work will make an important contribution to bringing added science and rigour to the field, with data 
to be systematically used to identify reasons for under-vaccination and inform the design and evaluation of 
interventions. Associated outcomes and learning will be well-documented to share best practices and to 
shape global knowledge and understanding of what drives vaccination acceptance and uptake.  
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Annex 1: Intervention categories, likely impact on uptake and strength of evidence of available studies for specific adult populations*  


 


The table and information below are taken from the BeSD COVID-19 vaccine data for action guidebook: https://apps.who.int/iris/handle/10665/339452 


  Intervention category 


No. of 


studies 


Likely 


impact 


Attitudes and 


knowledge Vaccine intent 


Vaccine 


uptake 


Strength of evidence 


(general) 


1 Educational campaign1-16 16 
 


3 2 3 3 
2 On-site vaccination1,3,4,10,11,17-20 9 


 


3 0 3 3 
3 Incentives 11,13,19,21-23 6 


 


3 2 3 3 
4 Free/affordable vaccine11,12,15,18,24 5 


 


3 0 3 3 
5 Institutional recommendation1,3,8,11,19,20 6 


 


2 0 3 3 
6 Provider recommendation25 1 


 


0 1 1 1 
7 Reminder and recall8,14,15,26,27 5 


 


2 0 3 3 
8 Message framing28-31 4 


 


4 3 4 4 
9 Vaccine champion10,12,24,32 4 


 


3 0 3 3 
* Health care workers, adults 65+, and adults with high-risk conditions 


Likely impact : No impact (summary OR not significant) 
 : Little impact (summary OR between 1 and 1.25) 
 : Moderate impact (summary OR between 1.25 and 1.5) 


 : Substantial impact (summary OR > 1.5) 


   
Strength of evidence 0: No evidence (no studies) 
 1: Little evidence (no high-quality study [all studies are grade 3])  
 2: Some evidence (1 to 2 grade 2 studies) 
 3: Moderate evidence (> 2 grade 2 studies or 1 to 2 grade 1 studies) 
 4: Substantial evidence (> 2 grade 1 studies) 
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Annex 2: Summary findings from key informant interviews (2019) 


 


A detailed needs assessment of the envisaged end-users of the BeSD multi-component tool was 
undertaken between April and August 2019.   


We sought to achieve a maximum variation among participant views and experiences, and thematic 
saturation in the overall findings. We purposively sought participants responsible for immunisation 
activities in GAVI-eligible and middle-income countries, as well as input from individuals within other health 
organisations who held roles with a global focus. Semi-structured qualitative interviews explored 
participant’s roles and responsibilities, and what measures and systems they currently use regarding 
vaccine acceptance and demand. Input was then sought on the structure, envisaged use, and 
implementation and support requirements for the proposed BeSD tools. A framework analytical approach 
was used. A coding framework was developed deductively and inductively based on the interview schedule 
and themes that emerged from the data as the study progressed.   


The twenty interviews were conducted, including six pilot (April-May) and 14 final (June-August). Six 
participants held roles with regional-level responsibility for WHO, thirteen held roles with responsibility at a 
country-level within one of those regions, and one held a role in a health agency with global responsibility.  
Participants included Communication for Development (C4D) Specialists, National Expanded Programme on 
Immunization (EPI) Managers, and other WHO and UNICEF staff from all five WHO regions.  


Two high-level streams of inquiry arose from this study: (1) systems and practices currently in use for 
collecting data and the challenges faced; and, (2) reflections on the proposed BeSD tools (see Table 1). 


Table 1. Streams of inquiry and main thematic findings from participant’s responses 


Interview Question Areas Main Thematic Findings 


CURRENT SYSTEMS, DATA 
AND CHALLENGES 
- Current data uses and 


practices 
- Most pressing questions to 


answer that will help with 
programme prioritisation 


Current systems: 
- Wide variation in types of data and systems between jurisdictions 
- Wide variation in frequency of data collection 
- Wide variation in how data used for programme planning. 
- Mainly quantitative data used, little qualitative 


 
Current challenges: 
- Data collection and quality 


o Inaccurate denominator data 
o Difficult to triangulate different sources 
o Security issues limiting data collection ability 


- Technical capacity  
o Varied between jurisdictions 
o High staff turnover can impact skill retention within jurisdictions 
o Use external consultants if no internal capacity. This presents 


challenge of balancing technical expertise with local knowledge  
- Barriers to advocacy for change 


o Cultural / political sensitivities can present challenges 
o Sometimes limited capacity for using data to affect change  


- Areas currently in focus and areas that need to be 
o Health care provider perspectives also important 
o Specific reasons for vaccine refusal 
o Comparable data to enable view of global trends 
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Interview Question Areas Main Thematic Findings 


REFLECTIONS ON THE 
PROPOSED TOOLS: 
- Foreseeable barriers to 


using the tools 
- Foreseeable uses of the 


tools and the data they 
generate 


- Capacity to conduct 
qualitative research 


- Implementation of the 
tools 


- Resources needed 
o Funding 
o Capacity 


- Required attributes of the tools 
o Cover practical and community factors as well as individual attitudes 
o Balance between flexibility and standardisation 
o Easy to use 


- User guidance requirements 
o Clear, easy to follow 
o Address sampling, analysis and guidance on how to apply to local 


cultural settings 
- Rollout and implementation 


o Include proof of concept example 
o Provide facility for continual updater based on learnings from use 
o Provide periodic “refresher” updates on the tools 


 


NB. A manuscript for this study has been submitted for publication in Vaccine. 
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SESSION 7: Measles and rubella: New policy, strategy or advocacy? 


Purpose of session 


As articulated in IA2030, measles as a tracer has the potential to drive strengthening of all 
immunization programmes and health systems if implementation issues can be overcome to move 
the needle on coverage. Among the antigens, measles vaccines have the greatest return on 
investment and save the most lives. The full potential remains to be realized however; moving 
beyond where we are now will require us to do something differently because gaps in immunity to 
measles are widening. As flagged in the joint WHO-UNICEF call-to-action with GPEI  in November 
2020, immunity gaps will likely translate into outbreaks sooner or later if action is not taken soon. 
The greatest challenges facing measles and rubella immunization programs are implementation and 
programmatic issues at subnational and country levels. Despite the challenges, WHO Regions are 
steadily leading the way towards elimination working country by country, and achievements towards 
rubella elimination are remarkable. At global level, gamechanger innovations are not moving 
forward quickly enough. Advocacy is needed in the short term to raise the visibility of measles and 
rubella and gain political commitment in order to avert outbreaks during the current context of a 
pandemic, and in the long term to achieve progress in innovation. 


Questions for SAGE (For Discussion) 


1. Are any new policies needed for measles and rubella?
2. What new strategic linkages (programmatic and/or advocacy) are advised?
3. Are new tools required for measles elimination?


Background description 


Measles and rubella offer exciting opportunities to drive forward the IA2030 agenda during 
challenging times. Now is a good time to grasp these opportunities. Measles comes back faster than 
any other vaccine preventable disease when children and communities miss out on immunization. 
Outbreaks offer opportunities to identify and repair problems with immunization programmes, 
surveillance and monitoring systems, and response capacity. Measles and rubella are markers of 
equity of access to immunization within and between countries. For all these reasons, measles is a 


tracer in IA2030, and consequently a high impact area. Measles is identified in the IVB Strategy as an 
indicator of universal healthcare access, the strength of primary health care, coverage and equity, 


and as an outcome related to backsliding on coverage, the quality of surveillance and laboratory 


testing. Measles also appears as an output throughout IVB’s Results Based Planning. Measles is high 
profile both for WHO and its partners. Measles appears within the Global Public Health Goods, the 
prevention metric for the WHO Triple Billion on Emergencies, and part of the Sustainable 


Development Goals. 


Measles and rubella provide a shared focus for a One WHO approach across WHO HQ, Regions and 
Member States. Measles and rubella prevention strategies are currently benefiting from a region-led 
approach that is proving to be highly effective, with National Verification Committees and Regional 
Verification Commissions providing a governance mechanism that engages countries at government 
and health system levels and progressively drives systems strengthening. Rubella comes to the fore 
in this regard, with remarkable success in progressively achieving and sustaining elimination. This 
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country and region level momentum towards measles and rubella elimination is supported by all 
partners at global level by the Measles and Rubella Strategic Framework (MRSF) 2021-30 goal to 
achieve and sustain regional measles and rubella elimination goals. The Measles Outbreak Strategic 


Response Plan (MOSRP) also links WHO by working across all three levels and with partners, 
directing resources to strengthening outbreak prevention, preparedness, detection and response 
within countries.  


WHO is therefore well positioned for innovation and impact, and the need for change is recognized. 
Global measles and rubella immunization coverage is well below target. Widening gaps in immunity 
to measles are a burning platform that create urgency. As flagged in the joint call-to-action in 
November 2020, all partners know these gaps will translate into outbreaks sooner or later if action is 
not taken. Measles campaigns are delayed, and campaign funding applications to Gavi postponed. In 
addition, M&RI is raising concerns about lack of in-country technical capacity for campaign planning 
and implementation. The current precariousness provides impetus and opportunity for action.  


The key priority of measles and rubella for WHO’s partners and donors is reflected in generous 
funding for a range of areas aligned with IA2030 that can be intelligently leveraged to increase 


WHO’s impact across the whole immunization agenda. The broader strategic context articulated in 
IA2030 includes a change of direction away from vertical towards horizontal programmes and the 
Polio transition.  
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Detailed Outline of session  


Natasha Crowcroft – update on MR 


1. Introduction:  


A brief history of what SAGE MR WG has achieved, the feasibility of measles eradication, pivots in 
direction. Implications of the switch from vertical to horizontal, and the roles of political will, global 
solidarity and advocacy. Update on the state of the current MR research ecosystem. 


2. Do we need a change in MR policy? 


Update on measles and rubella epidemiology and progress to MR elimination synthesizing what this 
means for where effective work for measles needs to be focused. What future states of measles and 
rubella elimination and control are plausible and what does this mean for eradication? Describe the 
status of technical/policy/strategy questions that are measles-specific and their implications for 
innovation. An analysis of the extent to which measles outbreaks are arising because of failure to 
implement policies and strategies or failures of the policies and strategies themselves. This includes 
the longer-term issues that arise in more mature programmes such as immunity gaps in older age 
groups. It also includes immunization and health systems challenges that are not measles-specific 
(and hence which makes measles as a tracer for IA2030 so relevant) including zero dose children, 
integration of campaigns, health system strengthening. 


3. What innovation and new tools are needed to make progress? 


The diagonal approach and achieving the best of vertical and horizontal paradigms. The importance 
of addressing sub-national issues Need to shift focus locally and to subnational levels, focusing on 
equity and GIS. How does this intersect with the direction towards subnational campaigns and other 
tailored approaches?  


Includes need for (1) identifying and accounting for displaced, mobile and neglected populations; (2) 
assessing and addressing missed opportunities for vaccination, including by expanding immunization 
into the second year of life and beyond; (3) engaging effectively with the private/nongovernmental 
health providers in the coordination, provision and reporting of immunization services and (4) 
increasing the role of CSOs. 


Discussion of the role of the RVC/NVC process of verifying progress towards elimination. How does 
this map to WHO’s roles in advocacy, government engagement and technically in assessing 
surveillance, coverage, etc. What can we learn from rubella, and what do changes in measles 
genotyping indicate? 


Potential new linkages that might support measles as a tracer in IA2030 


Potential of gamechangers: RDTs, MAPS, mRNA measles vaccine and vaccines for <6 months 


4. Conclusions 


Kim Mulholland 


Synthesis and reflections 
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Measles and rubella: Do we need new policy, strategy or advocacy? 


Introduction 


The roll out of Covid-19 vaccination is directly impacting capacity for delivering essential immunization 
programmes, surveillance and outbreak response. This is happening at the same time as immunity gaps 
widen and the risk of measles and rubella outbreaks increase. During these challenging times, 
opportunities exist to drive forward Immunization Agenda 2030 (IA2030) by leveraging the potential 
measles as a tracer of the health of the immunization systems. Measles is high profile across WHO and 
its partners, a prevention metric for the WHO Triple Billion on Emergencies and included in the 
Sustainable Development Goals. Measles is identified as an indicator of universal healthcare access; the 
strength of primary health care; equity in coverage; backsliding on coverage; and the quality of 
surveillance and laboratory testing. Measles vaccine is the single biggest contributor of any vaccine 
antigen to both the return on investment and the lives saved by immunization programmes as well as 
the largest contributor to the benefits of sustaining routine immunization during the Covid-19 
pandemic. Measles and rubella vaccine schedules and campaigns support the life course approach to 
vaccination, intersect and synergize with other vaccines including yellow fever, meningitis malaria, and 
polio.  


Measles as a tracer 


WHO is well-positioned to leverage measles as a tracer for catalysing innovation and impact, but this will 
not happen without purposeful, coordinated leadership. The need for fundamental change from vertical 
to horizontal approaches has been well-recognized. Now, change is needed urgently. On a background 
of global measles and rubella immunization coverage that is well below target, widening gaps in 
immunity to measles are a burning platform. Measles campaigns are delayed, and campaign funding 
applications to Gavi postponed due to Covid-19 related disruptions to immunization programmes and 
health systems. In addition, partners are raising concerns about lack of in-country technical capacity for 
campaign planning and implementation. As flagged in the joint call-to-action with Unicef and Polio in 
November 2020, all partners know these immunity gaps will translate into outbreaks sooner or later if 
action is not taken1. Children are far more likely to come to harm from measles than Covid-19; the risk 
balance towards measles vaccination is clear. The current precarity and potential for harm provides 
impetus and opportunity for action2. The Measles Outbreak Strategic Response Plan targets resources to 
strengthen outbreak prevention, preparedness, detection and response and recovery within the highest 
risk countries and needs to be implemented urgently. 


Due to its high infectivity, measles requires the highest coverage to achieve herd immunity, and measles 
outbreaks come back faster than any other vaccine preventable disease when coverage is off target. 
Outbreaks reveal zero dose communities and identify weaknesses in immunization programmes, 
surveillance and monitoring systems, and outbreak response capacity. Measles outbreaks are also often 


1 Mulholland K, Kretsinger K, Wondwossen L, Crowcroft NS. Action needed now to prevent further 
increases in measles and measles deaths in the coming years. Lancet 2020 
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32394-1/fulltext  
2 Durrheim, DN, Andrus JK, Tabassum S, Bashour H, Githanga D, Pfaff G. A dangerous measles future 
looms beyond the COVID-19 pandemic. Nature Medicine 2021 
https://www.nature.com/articles/s41591-021-01237-5.pdf  
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sentinel events for lack of community confidence, access, affordability and other issues. Strengthening 
laboratory testing and surveillance for measles and rubella strengthens the whole laboratory system and 
comprehensive vaccine preventable disease surveillance.  


Measles and rubella prevention strategies have benefited from a region-led approach, with National 
Verification Committees and Regional Verification Commissions providing a governance mechanism that 
engages countries at government and health system levels and has progressively driven systems 
strengthening by evaluating the full range of activities around immunization programmes, including the 
quality of monitoring, surveillance, and laboratories. Rubella has come to the fore, with remarkable 
success in progressively achieving and sustaining elimination. This country and region level momentum 
towards measles and rubella elimination is supported by all partners at global level through the Measles 
and Rubella Strategic Framework (MRSF) 2021-30 goal to achieve and sustain regional measles and 
rubella elimination goals. The road to measles and rubella elimination is through strengthening of 
routine immunization, but the pathway is currently far more challenging than previously.  


Elevated risk of measles and rubella outbreaks: Failure of policy and strategy or failure to implement? 


Analysis has shown that the overwhelming cause of measles outbreaks is failure to vaccinate on time 
according to the 2-dose policy, rather than either vaccine failure or policy failure3. Most reported cases 
that arise should have been programmatically preventable through current vaccines and policies. 
Solutions lie in addressing immunization and health systems challenges that are not measles-specific 
(and hence which makes measles as a tracer for IA2030 so relevant). These include meeting the 
challenges of identifying, understanding, and reaching zero dose children, strengthening health systems 
and ensuring robust comprehensive surveillance. Such challenges largely relate to implementation 
issues for countries and require solutions carefully tailored to the local and subnational contexts. 
Solutions need to (1) identify and account for displaced, mobile and neglected populations; (2) assess 
and address missed opportunities for vaccination, including by expanding immunization into the second 
year of life and beyond to address immunity gaps in older age groups; (3) engage effectively with the 
private/nongovernmental health providers in the coordination, provision and reporting of immunization 
services, where this sector is part of the implementation challenge; (4) increase community confidence 
such as by increasing the role of Civil Society Organizations (CSOs)4 ; and (5) identify and address key 
system bottlenecks (human resources, budget allocation and flow) that hinder service delivery.  


What innovation and new tools are needed to make progress? 


The drive toward eradication that typified the first two decades of this century may have been blighted 
innovation because of the idea that existing tools were sufficient. In 2019 SAGE declared that measles 
eradication was a far more distant goal that had been envisaged in the Global Vaccine Action Plan 


 
3 Patel M and Orenstein W. Classification of global measles cases in 2013–17 as due to policy or 
vaccination failure: a retrospective review of global surveillance data. Lancet Global Health 2019 
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30492-3/fulltext  
4 Sadr-Azodi N, DeRoeck D, Senouci K. Breaking the inertia in coverage: Mainstreaming under-utilized 
immunization strategies in the Middle East and North Africa region. Vaccine 2018 
https://www.sciencedirect.com/science/article/pii/S0264410X18307540?via%3Dihub  
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(GVAP), a volte face that put the need for innovation firmly back on the table5. Given that progress 
towards global immunization coverage goals have stalled or even reversed, innovation is needed now 
more than ever. It is axiomatic that we cannot continue to do the same thing and expect a different 
result. 


Innovation identified in the MRSF includes the use of Rapid Diagnostic Tests (RDTs) and Microarray 
Patches (MAPs), as potential gamechangers. Progress on both has been too slow and needs to be 
expedited. Development of novel vaccines that are effective at younger ages should be considered, 
particularly considering failures to reach children in the 2nd year of life, the considerable burden and risk 
of death in infants and to bridge the lower level of passive protection given to newborns by vaccinated 
mothers. Gaps in understanding the natural history of measles include the role of malnutrition and 
immune suppression, both of which are highly relevant while routine immunization is disrupted and 
campaigns delayed.  


Implementation research is needed to strengthen local initiatives6 and fill immunity gaps that are now 
extending into increasingly older age groups7. However, in attempting to redress inequities, 
immunization programme managers are too often flying blind, trying to execute and evaluate 
programmes and campaigns without data on the very communities at most risk of missing out on any or 
all vaccinations. We cannot measure the impact of campaigns on children we don’t know exist. In fragile 
or conflict countries that lack capacity to run a regular accurate census, or when populations are too 
mobile for a census to keep track, innovation offers opportunities to know who may be missing. We 
could just wait for measles outbreaks to signal that a community has many zero dose children. 
Alternatively, outbreak prevention and effective targeting of resources could be driven through 
innovation in generating local data to drive local action. A range of potential methods exist that might 
help, for example, to improve subnational population estimates using geolocation data, leverage data 
linkage between birth and immunization registries, make better use of mobile phones such as for 
immunization call and recall, and leverage advances in geospatial modelling of immunization survey 
data.8, 9  


Conclusions 


 
5 Feasibility Assessment of Measles and Rubella Eradication. Report to SAGE October 8, 2019 
https://www.who.int/immunization/sage/meetings/2019/october/Feasibility_Assessment_of_Measles_
and_Rubella_Eradication_final.pdf   
6 Cutts FT, Ferrari MJ, Krause LK, Tatem AJ, Mosser JF. Vaccination strategies for measles control and 
elimination: time to strengthen local initiatives. BMC Medicine 2020 
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01843-z  
7 Patel MK, Antoni S, Nedelec Y, Sodha S, Menning L, Ogbuanu IU, Gacic Dobo M. The Changing Global 
Epidemiology of Measles, 2013-2018. J Infect Dis. 2020 2018 
https://academic.oup.com/jid/article/222/7/1117/5782424  
8 Wardrop NA, Jochem WC, Bird TJ, Chamberlain HR, Clarke D, Kerr D, Bengtsson L, Juran S, Seaman V, 
Tatem AJ. Spatially disaggregated population estimates in the absence of national population and 
housing census data. Proc Natl Acad Sci U S A. 2018 https://www.pnas.org/content/115/14/3529 
9 Mapping routine measles vaccination in low- and middle-income countries. 
Local Burden of Disease Vaccine Coverage Collaborators. 
Nature. 2021 https://www.nature.com/articles/s41586-020-03043-4  
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4 
 


If the policy and strategy is correct for the tools that are currently available, what is the current role of 
SAGE with regards to measles and rubella?  


Two potential advocacy roles are evident. Firstly, SAGE could play an important role in advocating for 
research gaps to be filled in order to identify and evaluate potentially game changing innovations to 
prevent outbreaks, increase equity and drive measles and rubella elimination forward. Given there has 
essentially been no progress over the past 10 years, even before the pandemic, the need for new 
thinking is very clear. The research agenda is not a “nice to have”. Change is needed urgently.  


Secondly, SAGE Members could advocate with all global, regional and local partners for urgent action 
and investment to combat the looming risk of measles and rubella outbreaks by implementing the 
Measles Outbreak Strategic Response Plan. The widening immunity gap presents a creeping emergency; 
this must be addressed. The Covid-19 pandemic is leading to a catastrophic mix of malnutrition and 
poverty superimposed on failing measles vaccination programs. The most impoverished and desperate 
areas will be the worst affected if action is not taken. Many more children may die of measles in the 
next year or two, and many more may be disabled or damaged if we do not act now.  
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Strategic Advisory Group of Experts (SAGE) 
Terms of reference 


Functions 


SAGE is the principal advisory group to WHO for vaccines and immunization. It is charged with advising WHO on overall 
global vaccination policies and strategies, ranging from vaccines and technology, research and development, to delivery of 
vaccination and its linkages with other health interventions. SAGE’s remit extends to the control of all vaccine-preventable 
diseases as part of an integrated, people centred platform of disease prevention that spans the human life-course and in the 
context of health systems strengthening. 


SAGE advises the WHO Director-General specifically on the: 


1. adequacy of progress towards the achievement of the goals of control of vaccine-preventable diseases worldwide
such as those laid out in the Decade of Vaccines Global Vaccine Action Plan 2011-2020.


2. major issues and challenges to be addressed with respect to achieving the disease control goals, including issues
and challenges to achieving and sustaining high and equitable vaccination coverage;


3. immunization programme response to current public health priorities;
4. major general policies, goals and targets including those related to vaccine research and development;
5. adequacy of WHO's strategic plan and priority activities consistent with its mandate and considering the comparative


advantages and the respective roles of partner organizations;
6. engagement of WHO in partnerships that will enhance achievement of global immunization goals.


Membership 


SAGE comprises 15 independent experts, who shall serve in their personal capacity and represent a broad range of 
affiliations and a broad range of disciplines encompassing many aspects of immunization and vaccines. Members should 
refrain from promoting the policies and views and products of the institution for which they work. 


SAGE members are recruited and selected as acknowledged experts from around the world in the fields of epidemiology, 
public health, vaccinology, paediatrics, internal medicine, infectious diseases, immunology, drug regulation, programme 
management, immunization delivery, health-care administration, health economics, and vaccine safety.    


The membership of SAGE shall seek to reflect a representation of: 


1. professional affiliation (e.g., academia, medical profession, clinical practice, research institutes, and governmental
bodies including national immunization programmes, public health departments and regulatory authorities);


2. major areas of expertise (e.g., vaccine research, vaccine and immunization safety, optimization of immunization
schedules, vaccine delivery, disease control strategies, impact monitoring); and


3. the strategic focus areas of the WHO's vaccine and immunization work including vaccines norms and standards,
vaccine regulation, vaccine programme management, delivery and surveillance and monitoring, and vaccine
research & development.


SAGE members, including the Chairperson and the Vice-Chairperson, are appointed by the WHO Director-General. Members 
are selected upon the proposal of an independent selection panel including representatives of key partner organizations.  A 
public call for nominations is issued.  After determination of eligibility, nominations are submitted to the selection panel. 
Members will be selected on the basis of their qualifications and ability to contribute to the accomplishment of SAGE’s 
objectives. Renewals of term are also submitted to the selection panel. 


Consideration will be given to ensuring appropriate geographic representation and gender balance. Chairs of regional 
technical immunization advisory groups are not eligible to serve on SAGE but are invited to attend SAGE meetings. WHO staff 
and United Nations staff members are not eligible to serve on SAGE. 


Members of SAGE shall be appointed to serve for an initial term of three years. This three-year term may only be renewed 
once.  To allow for continuity and efficiency, the Chairperson of SAGE is expected to act as Chairperson for a minimum of 
three years, not taking into account if he/she has already served three years or has been renewed for a further three years as 
a member of SAGE. He/she needs however, to be a member of SAGE for a minimum of one year before taking up 
Chairpersonship.  


Prior to being considered for SAGE membership, nominees shall be required to complete a WHO Declaration of Interests form 
as per the attached form (Annex 1). 


All papers presented to SAGE, which may include pre-publication copies of research reports or documents of commercial 
significance, shall be treated as confidential. SAGE deliberations are confidential and may not be publicly disclosed by SAGE 
members. Therefore, prior to confirmation by WHO of their appointment as SAGE members, SAGE nominees shall be 
required to sign a Confidentiality Undertaking (Annex 2).   


A register of members' interests and signed confidentiality agreements shall be maintained by WHO. 


Membership in SAGE may be terminated for any of the following reasons: 
1. failure to attend two consecutive SAGE meetings;
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2. change in affiliation resulting in a conflict of interest  or involvement in activities resulting in a conflict of interest 
incompatible with serving on SAGE; and  


3. a lack of professionalism involving, for example, a breach of confidentiality. 
 
Meetings and operational procedures 
 
SAGE meetings occur biannually, in April and October, and are scheduled 3 years ahead. The frequency of meetings may, 
however, be adjusted as necessary. The WHO Secretariat will work with SAGE members and key global stakeholders to 
develop SAGE priorities and workplans as well as specific meeting agendas.  
 
SAGE members are asked to update their declared interests before each meeting. SAGE members with potentially conflicting 
interests will not participate in deliberations on the specific topic(s) for which they would have a conflict of interest. SAGE 
member’s relevant interests will be made publically available four weeks in advance of the meeting for public comments. 
Background documents, presentations, final agenda and  final list of participants are posted after the meeting are posted  on 
the SAGE public website after the meeting. 
 
Decisions or recommendations by SAGE will, as a rule, be taken by consensus.  
 
The WHO Regional Offices, Chairs of regional technical immunization advisory groups and Chairs of relevant WHO technical 
advisory committees will be invited to participate in SAGE meetings and contribute to the discussions. The major global 
immunization stakeholders such as UNICEF, the Secretariat of Gavi, the Vaccine Alliance, and representatives of civil society 
organizations will also be invited to attend and contribute to SAGE meetings.  
 
WHO may also invite other observers to SAGE meetings, including representatives from non-governmental organizations, 
international professional organizations, technical agencies, partner organizations, Chairs and members of national technical 
advisory groups on immunization as well as  associations of manufacturers of vaccines and immunization technologies and 
representatives from the manufacturing companies.  
 
Additional experts may be invited to meetings, as appropriate, to further contribute to specific agenda items. Observers and 
invited experts will not participate in the decision making process but will be allowed to contribute to the discussions as 
directed by the Chairperson. 
 
SAGE reports to the WHO Director-General. The SAGE Chairperson will debrief the Director-General (or designee) following 
each SAGE meeting. The conclusions and recommendations of SAGE meetings shall be published in the Weekly 
Epidemiological Record and posted on the website within two months of each SAGE meeting. These conclusions  and 
recommendations and will be translated into all the WHO headquarters official languages. A brief summary report of the 
meeting shall also be posted on the SAGE website the day after the SAGE meeting.  
 
Roles and responsibilities of SAGE members   
 
Members of SAGE have a responsibility to provide WHO with high quality, well considered advice and recommendations on 
matters described in these SAGE terms of reference.  Members play a critical role in ensuring the reputation of SAGE as an 
internationally recognized advisory group in the field of immunization. In keeping with SAGE’s mandate to provide strategic 
advice rather than technical input, members will be committed to the development and improvement of public health policies. 
 
SAGE has no executive or regulatory function. Its role is solely to provide advice and recommendations to the  
Director-General of WHO. This includes providing advice and recommendations on urgent public health issues as needed. 
 
SAGE members may be approached by non-WHO sources for their views, comments and statements on particular matters of 
public health concern and asked to state the views of SAGE. SAGE members shall refer such enquiries to WHO. 
 
SAGE members will not be remunerated for their participation in SAGE; however, reasonable expenses such as travel 
expenses incurred by attendance at SAGE or related meetings will be compensated by WHO. 
 
SAGE members are expected to endeavour to attend all biannual meetings. Further active participation will be expected from 
all SAGE members throughout the year, including participation in SAGE Working Groups, video and telephone conferences as 
well as frequent interactions via e-mail.  Review of documents may also be solicited.  SAGE members may be requested to 
participate as observers in other important WHO or partners meetings. As a result SAGE members are expected to commit to 
invest a substantial amount of their time to SAGE. 
 
The secretariat of SAGE is ensured by the Immunization Policy Unit of the Department of Immunization, Vaccines and 
Biologicals.  The function of Executive Secretary is ensured by the Senior Health Advisor who directs this Unit.  
 
SAGE will be kept informed by WHO and partner agencies on progress concerning implementation of strategies and the 
attainment of objectives at country and regional level.  SAGE will also be informed of conclusions and recommendations from 
WHO relevant technical advisory groups including  regional technical advisory groups. 
 
SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by 
reviewing and providing evidence-based information and options for recommendations together with implications of the 
various options to be discussed by SAGE during one of its biannual meetings.  These Working Groups are normally 
established on a time-limited basis to help address specific questions identified by SAGE when the issue is particularly 
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complicated or time-consuming and could not be addressed by an existing standing WHO advisory committee. The need and 
charge for a Working Group is discussed and agreed during SAGE meetings. The purpose, structure and functioning of the 
Working Groups is described in detail in Annex 3 (Purpose, structure and functioning of the Strategic Advisory Group of 
Experts on Immunization (SAGE) Working Groups). 
 
For its proceedings, SAGE shall follow an evidence-based review process as outlined in the SAGE guidance document on 
evidence-based vaccine-related recommendations 
(http://www.who.int/immunization/sage/Guidelines_development_recommendations.pdf?ua=1). 
 
More detailed information on SAGE operating procedures is available on the SAGE website 
(http://www.who.int/immunization/sage/working_mechanisms/en/). 
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Annex 1 
 
 


DECLARATION OF INTERESTS FOR WHO EXPERTS  
 


WHO's work on global health issues requires the assistance of external experts who may have interests related to 
their expertise. To ensure the highest integrity and public confidence in its activities, WHO requires that experts serving in an 
advisory role disclose any circumstances that could give rise to a potential conflict of interest related to the subject of the 
activity in which they will be involved.  


 
All experts serving in an advisory role must disclose any circumstances that could represent a potential conflict of 


interest (i.e., any interest that may affect, or may reasonably be perceived to affect, the expert's objectivity and 
independence). You must disclose on this Declaration of Interest (DOI) form any financial, professional or other interest 
relevant to the subject of the work or meeting in which you have been asked to participate in or contribute towards and any 
interest that could be affected by the outcome of the meeting or work. You must also declare relevant interests of your 
immediate family members (see definition below) and, if you are aware of it, relevant interests of other parties with whom you 
have substantial common interests and which may be perceived as unduly influencing  your judgement (e.g. employer, close 
professional associates, administrative unit or department).   


 
Please complete this form and submit it to WHO Secretariat if possible at least 5 weeks before the meeting or work. 


You must also promptly inform the Secretariat if there is any change in this information prior to, or during the course of, the 
meeting or work. All experts must complete this form before participation in a WHO activity can be confirmed.  Please note 
that not fully completing and disclosing all relevant information on this form may, depending on the circumstances,  lead WHO 
to decide not to appoint you to WHO advisory bodies / functions in the future. 


 
Answering "Yes" to a question on this form does not automatically disqualify you or limit your participation in a WHO 


activity. Your answers will be reviewed by the Secretariat to determine whether you have a conflict of interest relevant to the 
subject at hand. One of the outcomes listed in the next paragraph can occur depending on the circumstances (e.g, nature and 
magnitude of the interest, timeframe and duration of the interest).  


 
The Secretariat may conclude that no potential conflict exists or that the interest is irrelevant or insignificant. If, 


however, a declared interest is determined to be potentially or clearly significant, one or more of the following three measures 
for managing the conflict of interest may be applied. The Secretariat (i) allows full participation, with public disclosure of your 
interest; (ii) mandates partial exclusion (i.e., you will be excluded from that portion of the meeting or work related to the 
declared interest and from the corresponding decision making process); or (iii) mandates total exclusion (i.e., you will not be 
able to participate in any part of the meeting or work).  


 
 All potentially significant interests will be disclosed to the other participants at the start of the activity and you will be 
asked if there have been any changes.  Whereas this form is confidential, a summary of declarations and actions taken to 
manage any declared interests will be published on the SAGE public website). Furthermore, if the objectivity of the work or 
meeting in which you are involved is subsequently questioned, the contents of your DOI form may be made available by the 
Secretariat to persons outside WHO if the Director-General considers such disclosure to be in the best interest of the 
Organization, after consulting with you. Completing this DOI form means that you agree to these conditions.  
 
 If you are unable or unwilling to disclose the details of an interest that may pose a real or perceived conflict, you must 
disclose that a conflict of interest may exist and the Secretariat may decide that you be totally recused from the meeting work 
or process concerned, after consulting with you.  
  


Name: 
Institution: 
Email:  


  
Date and title of meeting or work, including description of subject matter to be considered (if a number of substances 


or processes are to be evaluated, a list should be attached by the organizer of the activity): 
________________________________________________________________________ 
________________________________________________________________________ 


 
Please answer each of the questions below. If the answer to any of the questions is "yes", briefly describe the 


circumstances on the last page of the form.  
 


 The term "you" refers to yourself and your immediate family members (i.e., spouse (or partner with whom you have a 
similar close personal relationship) and your children). "Commercial entity" includes any commercial business, an industry 
association, research institution or other enterprise whose funding is significantly derived from commercial sources with an 
interest related to the subject of the meeting or work. "Organization" includes a governmental, international or non-profit 
organization. "Meeting" includes a series or cycle of meetings.   


 


 


 


EMPLOYMENT AND CONSULTING 
Within the past 4 years, have you received remuneration in excess of US$ 5,000 from a 
commercial entity or other organization with an interest related to the subject of the 
meeting, work or process?    
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1a Employment Yes  No   


1b Consulting, including service as a technical or other advisor Yes  No   
 RESEARCH SUPPORT 


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


2a Research support, including grants, collaborations, sponsorships, and other funding Yes  No  


2b 


 


2c 


Non-monetary support valued at more than US $1000 overall (include equipment, facilities, 
research assistants, paid travel to meetings, etc.) 
 
Support (including honoraria) for being on a speakers panel, giving speeches or training for a 
commercial entity or other organization with an interest related to the subject of the meeting, work 
or process? 


Yes  No  


 


Yes  No  


 


 


 


 


 


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


3a Stocks, bonds, stock options, other securities (e.g., short sales) Yes  No  


3b Commercial business interests (e.g., proprietorships, partnerships, joint ventures, board 
memberships, controlling interest in a company) Yes   No  


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


4a Patents, trademarks,  copyrights or other intellectual property (including pending applications) Yes   No  


4b Proprietary know-how in a substance, technology or process Yes   No  


 PUBLIC STATEMENTS AND POSITIONS (during the past  4 years)   


5a As part of a regulatory, legislative or judicial process, have you provided an expert opinion or 
testimony, related to the subject of the meeting, work or process,                                                                                                                                                                                             
for a commercial entity or other organization?  Yes  No  


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


 
 
ADDITIONAL INFORMATION  


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


Yes  No  


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


Yes  No  


 


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


Yes  No  


6d Have you received any payments (other than for travel costs) or honoraria for speaking publicly on 
the subject of this WHO meeting, work or process?  Yes   No  


6e Is there any other aspect of your background or present circumstances not addressed above that 
might be perceived as affecting your objectivity or independence? Yes   No  


 
7. 


 


 


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


 


 


 


Yes  No  
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EXPLANATION OF "YES" RESPONSES:  If the answer to any of the above questions is "yes", check above and 
briefly describe the circumstances on this page. If you do not describe the nature of an interest or if you do not 
provide the amount or value involved where relevant, the conflict will be assumed to be significant.  


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


 
Name of company,  
organization, or 
institution 


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


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


 
Current interest 
(or year ceased) 
 


     


Nos. 5-8: Describe the subject, specific circumstances, parties involved, time frame and other relevant details  


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


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


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


complete a new declaration of interest form that describes the changes. This includes any change that occurs before 
or during the meeting or work itself and through the period up to the publication of the final results or completion of 
the activity concerned. 
 
 
Date: ________________    Signature________________________________ 
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Annex 2 
 
 


  
 
 
 


CONFIDENTIALITY UNDERTAKING 
 
 


1. Commercial, academic and other research institutions and individual scientists often submit or present for discussion by 
committees or groups of WHO on research, products and processes (hereafter referred to as "Information") which the 
institutions and individuals consider proprietary.  To help ensure the appropriate use by WHO of such Information whilst 
protecting the institutions' or individual's proprietary rights, WHO undertakes to release such Information only to persons 
who have signed this agreement. 


 
2. Information submitted by such institutions or individuals through WHO to committees or groups for review, discussion or 


comment, whether at meetings, on internet-based collaborative workspaces, during telephone conferences or otherwise, 
shall be regarded by the Undersigned as confidential, unless clearly stated otherwise, by the institution, individual 
concerned and/or the WHO Secretariat. 


 
3. The Undersigned undertakes to treat such confidential Information as proprietary information and agrees not to make 


copies of it, nor to disclose or use the same in whole or in part. 
 
4. If requested to do so, the Undersigned agrees to return to WHO any and all Information identified as confidential. 
 
5. The Undersigned shall not be bound by confidentiality if he/she is able to demonstrate that the Information: 
 
       (a)  was known to him/her prior to any disclosure to him/her by the institution or   
              individual or WHO;      
 
       (b)  was in the public domain at the time of disclosure by the institution or individual; 
 
       (c)   becomes part of the public domain through no fault of the Undersigned; or 
 
       (d)  becomes available to the Undersigned from a third party not in breach of any legal   
              obligations of confidentiality to the institution, individual or WHO. 
 
6. This Confidentiality Undertaking is valid during the entire time the Undersigned participates in the work of the committee 
or group, in whatever capacity, and for a period of ten (10) years thereafter. 
 
 
 
 Signed:  
 
 Signature……………………………………... 
 
 Name…………………………………………. 
  (print or type)  
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Annex 3 


Purpose, structure and functioning of the Strategic Advisory Group of Experts on Immunization (SAGE) Working 
Groups 
 
Purpose and decision to establish a SAGE Working Group 
 
SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by 
reviewing and providing evidence-based information and options for recommendations together with implications of the 
various options to be discussed by SAGE in an open public forum. 
 
These Working Groups are normally established on a time limited basis to help address specific questions identified by SAGE 
when the issue cannot be addressed by existing standing WHO advisory committees. Some Working Groups such as that on 
polio eradication or the Decade of Vaccines Working Group can be established for a number of years.   
 
The need for and creation of a Working Group is discussed and agreed during SAGE meetings, preparatory teleconferences 
for SAGE meetings, or in case of urgency via email interaction.   
 
Terms of reference of the Working Groups and identification of needed expertise to serve on the Working Group  
Each Working Group operates under specific terms of reference (TORs). These TORs are defined within 30 days of the SAGE 
decision to establish the Working Group. 
 
Proposed TORs and related expertise to serve on the Working Group are developed jointly by the SAGE member serving as 
Working Group Chair, the Lead WHO technical staff and SAGE Executive Secretary.  Draft TORs and related expertise are 
reviewed by SAGE members. Final decision is taken jointly by the SAGE Chair, Working Group Chair, SAGE Executive 
Secretary, and the Director of the Department of Immunization, Vaccines and Biologicals. 
 
Working Group composition and selection of membership 
 
Each Working Group should include two or more SAGE members (one of whom functions as Chair), and additional subject 
matter experts serving in their own individual capacity and with a view to meet the identified needed expertise for the group. 
SAGE members and other experts who have identified conflicts of interest cannot serve on the Working Group charged with 
responsibility in the identified areas of conflict. WHO staff (one of whom functions as the Working Group technical lead serve 
as secretariat to the Working Group.  In some instances other UN or non UN agencies can be co-opted as part of the 
secretariat.   
For the selection of experts to serve on a Working Group, a public call for nomination for Working Group members will be 
posted on the SAGE website together with the relevant TORs of the Working Group and indication of the desirable expertise. 
SAGE members, regional offices, diplomatic missions, WHO staff and key partner organizations will also be approached to 
propose potential nominations. Nominees will be requested to provide both a Curriculum Vitae and a completed Declaration of 
Interests form prior to being considered for membership on the Working Group.   
 
The selection panel, comprised of the SAGE Chair (or Vice-Chair), the Working Group Chair, the SAGE Executive Secretary 
and lead WHO technical staff will select Working Group members from the pool of nominees. In addition to meeting the 
required expertise and avoidance of nominating individuals with conflicts of interest, attention will be given to ensure proper 
diversity including geographic and gender representation. In general, Chairs of regional technical immunization advisory 
groups are not eligible to serve on SAGE Working Groups. Should experts be appointed as Chair of a regional technical 
immunization advisory group after their nomination as member of a Working Group and for SAGE members while still serving 
on the group after they rotate out of SAGE, they may continue to serve on the Working Group. 
 
For Working Groups which terms of reference require proceedings over a number of years, if a SAGE member rotates out of 
SAGE while the Working Group is still active, then he/she remains on the Working Group but a new SAGE member should be 
enrolled to serve on the group.  A new SAGE member should be appointed as Working Group Chair when the previous Chair 
rotates out of SAGE. For Working Groups having proceedings spanning over a number of years, the same rotation process as 
applied to SAGE membership should be applied i.e. two 3–year terms. The renewal is being determined by a selection panel 
comprised of the SAGE Chair (or Vice-Chair), the Working Group Chair, lead WHO technical staff and the SAGE Executive 
Secretary and is based on the contribution of the member to the group. If members resign for personal reasons, are no longer 
eligible to serve on the group due to arising conflicts of interest, or are unable to meaningfully contribute to the proceedings of 
the group, they can be replaced with first considering an appointment from the list of initial candidates to join the group. The 
decision will be made as for the selection of candidates (see above). If no one from this list is suitable then another expert 
could be solicited and co-opted without resourcing to an open call for nomination.  
 
The size of the Working Group should not exceed 10-12 members and will be adjusted based on the need for expertise and 
representation.   
 
 
On rare occasions joint reviews of evidence by SAGE and another area WHO advisory committee (focusing on another area  
than immunization but with expertise and relevance to the topic being considered) may have to be organized. As a result a 
SAGE Working Group may be formed in conjunction with this other solicited advisory committee. In this instance members of 
the solicited advisory committee might also be co-opted on the Working Group and a Working Group co-Chair may be 
appointed from among members of this other advisory committee. In this case, the selection of Working Group members will 
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equally involve the Chair and secretariat of the solicited advisory committee.  
 
Working Group members will not be remunerated for their participation in the Working Group; however, reasonable expenses 
such as travel expenses incurred by attendance at Working Group meetings, SAGE meetings or related meetings will be 
compensated by WHO. 
 
Working Group Process 
 
Working Groups, with support of the WHO Secretariat will perform or coordinate, systematic assessment of the evidence such 
as analysis of data addressing efficacy, effectiveness, safety, feasibility, and economic aspects of immunization policy to 
address questions developed by the Working Group in order to propose appropriate vaccine policy recommendations. This is 
done in accordance with the process for evidence –review and development of recommendations by SAGE as available at 
http://www.who.int/immunization/sage/Guidelines_development_recommendations.pdf?ua=1.  SAGE uses the Grading of 
Recommendations Assessment, Development and Evaluation (GRADE) process for the review of evidence. The Working 
Group will be expected to define the questions to inform the recommendations. It should identify critical questions for which an 
in-depth review/systematic review of the evidence is needed and determine important outcomes.  In developing proposed 
recommendations the Working Group should complete an evidence-to-recommendation table and systematically consider the 
following criteria: balance of benefits and harms of the intervention, resource use and value for money, equity impacts, 
feasibility, acceptability, values and preferences, and other relevant considerations.  
Recommendations should be based on GRADing of evidence. Only when not appropriate (and as per criteria stated in the 
Guidance for the development of evidence-based vaccine related recommendations) the group may opt to develop Good 
Practice Statements. 
 
All proposed recommendation and comprehensive evidence in support of recommendations including GRADE tables and 
evidence to decision tables should be presented to SAGE.  
 
SAGE Working Groups are not allowed to render consensus advice or recommendations directly to the WHO Director-
General. SAGE Working Group Chairs, other Working Group representatives, or the Working Groups per se are not 
empowered to speak on behalf of SAGE. Rather, they are utilized by SAGE to gather and organize information upon which 
SAGE can deliberate and act. Thus, while SAGE Working Groups can and should examine an area in detail and define the 
issues, including developing options for recommendations, the actual processes of group deliberation terminating in 
development of group consensus and recommendations must occur in the public forum of SAGE meetings by SAGE. If the 
Working Group cannot reach consensus then the diverging views will be reflected in the background document or Working 
Group report presented to SAGE. Such documents will be publicly posted on the SAGE website as soon as the SAGE 
meeting is over. 
 
Effective communication and a strong working collaboration between the Working Group Chair, Lead WHO staff and the 
Working Group members are significant determinants of the effectiveness of a Working Group. Draft minutes of Working 
Group in person meetings or conference calls are produced.  As soon as the minutes are approved by the Working Group, 
they are made available to SAGE members on a protected web workspace. Depending on the Working Group, minutes may 
be produced by the Secretariat or a Working Group member may be asked to serve as rapporteur. Minutes are not publicly 
available and are only publicly shared in the context of a SAGE session when included in the background documents. 
 
With the lead WHO Staff, the Chair of the Working Group develops a plan for routine operations of the group. Working Groups 
accomplish most of their work through teleconferences. A set day and time for routine monthly teleconferences may be 
established, in order to allow standing teleconferences to be arranged and Working Group members to anticipate and reserve 
time for these teleconferences. The frequency of Working Group teleconferences may be changed depending on the urgency 
of issues being considered by the group and the amount of preparatory work needed prior to a topic being brought up for 
plenary discussion and decision making at SAGE. Some Working Groups may more effectively achieve their purpose through 
exchange of e-mail communications with intermittent teleconferences.  WHO establishes the telephone bridge for 
teleconferences and ensures free access that telephone charges are not impacted to Working Group members. 
  
In-person meetings of Working Groups may facilitate the proceedings of the group and Working Groups are expected to have 
at least one face-to-face meeting. If a Working Group is planning to conclude its proceedings at a given face-to-face meeting, 
this meeting should be held at least one month in advance of the SAGE meeting during which the Working Group is expected 
to report to SAGE to allow for sufficient time to draft the background materials and proposed recommendations. These face-
to-face meetings are normally held in Geneva but they may also be held in different locations if this minimizes cost and 
facilitates participation of Working Group members and necessary experts. 
 
Individuals other than Working Group members and the Secretariat may participate in Working Group meetings only if their 
contribution is required by the Working Group. These may include organization representatives, industry 
representatives/experts, public health officials, faculty staff of academic institutions or other experts. These experts are 
excluded from any discussions and deliberations within the Working Group and are solely invited to provide specific requested 
information on a predefined topic.  Observers are not allowed to attend Working Group proceedings.  
 
Working Groups are terminated after completion of the TOR and reporting to SAGE unless SAGE asks for additional work.  
Working Group focused on the development of recommendations on vaccine use may only be closed after the WHO position 
paper is published following the issuance of recommendations by SAGE. Working Group members will be asked to contribute 
to the peer-review of the document prior to publication and might be asked to help address reviewer’s comments. 
 
Working Groups are encouraged to submit publications of the reviews of the scientific evidence to peer-review journals. This 
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could be done before or after the SAGE meetings. If published before the SAGE meeting, the publications should reflect the 
scientific evidence only and not pre-empt the view of SAGE with stating the proposed recommendations and if published after 
the SAGE meeting should reference the SAGE report. 
 
Management of Conflict of Interest  
 
The value and impact of SAGE recommendations and WHO policy recommendations are critically dependent upon public trust 
in the integrity of the process. Reported interests are assessed and managed according to SAGE procedures. A summary of 
the declared interests is publicly posted on the SAGE website in conjunction with the Working Group’s TORs and composition 
(http://www.who.int/immunization/sage/working_mechanisms/en/).  Members are expected to proactively inform WHO on any 
change in relevant interests. These will then be thoroughly assessed by the Working Group Chair, the SAGE Executive 
secretary as well as the Chair of SAGE. In case of a constituted conflict of interest, the selection panel will meet (see above) 
to determine a replacement. Should the declared change not result in a conflict of interest, the Working Group member will be 
able to remain on the Working Group. In both cases, the posted summary will be updated accordingly.   
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DECLARATION OF INTERESTS FOR WHO EXPERTS 


WHO's work on global health issues requires the assistance of external experts who may have interests related to 
their expertise. To ensure the highest integrity and public confidence in its activities, WHO requires that experts serving in an 
advisory role disclose any circumstances that could give rise to a potential conflict of interest related to the subject of the activity 
in which they will be involved.  


All experts serving in an advisory role must disclose any circumstances that could represent a potential conflict of 
interest (i.e., any interest that may affect, or may reasonably be perceived to affect, the expert's objectivity and independence). 
You must disclose on this Declaration of Interest (DOI) form any financial, professional or other interest relevant to the subject of 
the work or meeting in which you have been asked to participate in or contribute towards and any interest that could be affected 
by the outcome of the meeting or work. You must also declare relevant interests of your immediate family members (see definition 
below) and, if you are aware of it, relevant interests of other parties with whom you have substantial common interests and which 
may be perceived as unduly influencing  your judgement (e.g. employer, close professional associates, administrative unit or 
department).   


Please complete this form and submit it to WHO Secretariat if possible at least 4 weeks but no later than 2 weeks before 
the meeting or work. You must also promptly inform the Secretariat if there is any change in this information prior to, or during the 
course of, the meeting or work. All experts must complete this form before participation in a WHO activity can be confirmed.   


Answering "Yes" to a question on this form does not automatically disqualify you or limit your participation in a WHO 
activity. Your answers will be reviewed by the Secretariat to determine whether you have a conflict of interest relevant to the 
subject at hand. One of the outcomes listed in the next paragraph can occur depending on the circumstances (e.g, nature and 
magnitude of the interest, timeframe and duration of the interest).  


The Secretariat may conclude that no potential conflict exists or that the interest is irrelevant or insignificant. If, however, 
a declared interest is determined to be potentially or clearly significant, one or more of the following three measures for managing 
the conflict of interest may be applied. The Secretariat (i) allows full participation, with public disclosure of your interest; (ii) 
mandates partial exclusion (i.e., you will be excluded from that portion of the meeting or work related to the declared interest and 
from the corresponding decision making process); or (iii) mandates total exclusion (i.e., you will not be able to participate in any 
part of the meeting or work).  


All potentially significant interests will be disclosed to the other participants at the start of the activity and you will be 
asked if there have been any changes.  A summary of all declarations and actions taken to manage any declared interests will be 
published in resulting reports and work products. Furthermore, if the objectivity of the work or meeting in which you are involved 
is subsequently questioned, the contents of your DOI form may be made available by the Secretariat to persons outside WHO if 
the Director-General considers such disclosure to be in the best interest of the Organization, after consulting with you. Completing 
this DOI form means that you agree to these conditions.  


If you are unable or unwilling to disclose the details of an interest that may pose a real or perceived conflict, you must 
disclose that a conflict of interest may exist and the Secretariat may decide that you be totally recused from the meeting or work 
concerned, after consulting with you.  


Name: 
Institution: 
Email:  


Date and title of meeting or work, including description of subject matter to be considered (if a number of substances 
or processes are to be evaluated, a list should be attached by the organizer of the activity): 


_______________________________________________________________________________________________      


Please answer each of the questions below. If the answer to any of the questions is "yes", briefly describe the 
circumstances on the last page of the form.  


The term "you" refers to yourself and your immediate family members (i.e., spouse (or partner with whom you have a 
similar close personal relationship) and your children). "Commercial entity" includes any commercial business, an industry 
association, research institution or other enterprise whose funding is significantly derived from commercial sources with an interest 
related to the subject of the meeting or work. "Organization" includes a governmental, international or non-profit organization. 
"Meeting" includes a series or cycle of meetings.   
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 1. VACCINE- AND IMMUNIZATION RELATED INTERESTS 
 


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


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


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


 
 


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


Type of interest Name of company,  
organization, or 
institution 


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


Current interest 
(or year ceased)? 


   You 
 


 Family member 
 


 Employer 
 


 Research unit 
 


Other 
    
If other, please 
specify:        


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year ceased: 
      


   You 
 


 Family member 
 


 Employer 
 


 Research unit 
 


Other 
    
If other, please 
specify:        


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 
 
 


 Yes 
 


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


Type and name of 
committee 


Function Funding going to self 
or to unit? 


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


Current 
interest (or 
year 
ceased)? 


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased: 
      


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased: 
      


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased: 
      


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


Topic  Employer/ 
source of 
funding 


Funding going 
to self or to 
unit? 


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


Current interest 
(or year 
ceased)? 


   Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year 
ceased:       
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   Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


   Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


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


Topic and type of 
interest 


Source of funding Funding going to self 
or to unit? 


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


Current 
interest (or 
year ceased) 


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


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


Topic and 
type of trial 


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


Source of 
funding 


Funding going 
to self or to 
unit? 


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


Current interest (or 
year ceased) 
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    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


 
 
No 1.6 Other. For any other vaccine- and immunization interest within the last 4 years, please describe the subject, 
specific circumstances, parties involved, time frame and other relevant details. If applicable, please specify the time-
frame and whether it was financially significant (i.e. ≥5000 USD) and who this funding went to. PLEASE LIST ALL 
OTHER VACCINE-RELATED ACTIVITIES/ RESEARCH/ ENGAGEMENT NOT COVERED IN THE ITEMS ABOVE.  
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2. NON- VACCINE- AND IMMUNIZATION RELATED INTERESTS 
Within the past 4 years, have you had any non vaccine-or immunization related 
interests of financial and/or intellectual that you need to declare?  
These could encompass research support, other remuneration from a commercial or non-commercial entity, 
investment interests, intellectual property rights or interests expressed in public statements and positions, 
generation of data that will be subject of the meeting, advisory functions or others.                                  
 


 ☐  YES                    ☐   NO 
 


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


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


 


 


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


1a Employment ☐ YES  ☐ NO 


 


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


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


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


 


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


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


☐ YES  ☐ NO 


 


 


 


 


 


 


 


 


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


 


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


 


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


☐ YES  ☐ NO 


 


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


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


 


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


 


 PUBLIC STATEMENTS AND POSITIONS (during the past 3 years)   


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


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


☐ YES  ☐ NO 


 


 
 
ADDITIONAL INFORMATION  


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


☐ YES  ☐ NO 


 


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


☐ YES  ☐ NO 


 


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


☐ YES  ☐ NO 


 


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


☐ YES  ☐ NO 


 


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


☐ YES  ☐ NO 


 
 
7. 


 


 


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


☐ YES  ☐ NO 


 
 


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


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


 
Name of company,  
organization, or 
institution 


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


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


 
Current 
interest (or 
year 
ceased) 


     


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


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


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


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


complete a new declaration of interest form that describes the changes. This includes any change that occurs before or 
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SAGE recommendations are reflected in the SAGE tracking sheet.  The “Recommendations/Action item” column reflects the specific recommendation made by SAGE. The “Meeting Date” column displays the date of the
SAGE meeting during which the recommendation was originally made.  The “Status” column indicates whether the work is currently ongoing, pending or completed.


Each recommendation has an appointed WHO focal point (not displayed in SAGE Yellow Book). The focal points are requested to update their recommendation in advance of each SAGE meeting and report on progress
towards the recommendation in the “Comments and Follow Up” column.


When the recommendation is finalized, it is displayed as “Completed” in the SAGE yellow book. This item is then included in the SAGE Yellow Book for one additional SAGE meeting. After, the completed item is archived.
Archived recommendations are no longer displayed in the SAGE Yellow Book but may still be accessed upon request to the SAGE secretariat.  Therefore, the online tracking sheet provides a historical record of all SAGE
recommendations and the Yellow Book displays the current recommendations.


Topic Recommendations/Action item Meeting Date Status Comments and Follow up


General SAGE stressed that additional disaggregation was
needed in the analysis of the progress achieved on
the ground, and in identifying bottlenecks for
progress, and recommended that reports display
disparities observed at sub-national levels.


Apr 2015 Ongoing WHO headquarters (HQ) continues working closely with regional offices to obtain subnational level for
coverage and measles/rubella and other VPD surveillance data. Currently this is happening in the
African Region on monthly as well as annual basis; and in the South East Asian Region and the
European Region it is done on annual basis. Since 2017, WHO-HQ is collecting district level coverage
data (numerator, denominator and coverage from DTP1, DTP3 and MCV1) as part of annual data
collection exercise. In 2019, for 2018 data, out of 194 member states, 150 countries reported
subnational coverage, 135 at the 1st subnational level and 102 at the 2nd subnational administrative
level (district or equivalent). The nearly 24,000 districts for which data were received are home to over
100 million children, 75% of the surviving infants worldwide. Large differences exist in the size of
districts and the coverage they report. A large proportion (more than 25%) report coverage over 100%
and many district report large changes from one year to the next, highlighting the challenges to
accurately measure coverage at subnational level. Detailed analysis and reported data are available
from http://www.who.int/immunization/monitoring_surveillance/data/subnational/en/


AEFI reporting SAGE urged that efforts be pursued to enhance
Adverse Events Following Immunization (AEFI)
reporting worldwide.


Apr 2016 Ongoing Aligned with the introduction of the immunization agenda 2030 (IA 2030) and Global Vaccine Safety
Blueprint 2.0 (GVSB 2.0) and the changes in the Global immunization scenario due to the Covid19
Pandemic, a more robust indicator for monitoring progress in AEFI surveillance in all age groups has
been introduced.  The new indicator measures the rate of case-based serious AEFI reported per
1,000,000 total population of a country or subnational area in a year. In addition to this indictor, the
proportion of countries per WHO region that report individual serious AEFI into Vigibase (the WHO
global database of individual case safety reports) every year will be closely monitored. Countries will
gradually transition to the use of the new indicator from the conventional minimum capacity indicator of
reporting ratio of at least 10 AEFI cases per 100,000 surviving infants.
AEFI reporting has been streamlined and enhanced with routine reporting supported by electronic
encrypted AEFI reporting tools that are available to the end user level up to the districts. Countries can
customize them to the local context.
Covid19: Covid-19 vaccines’ safety surveillance manual incorporating training modules have been
published and is available in public domain for all countries to download and adapt to their local
contexts. This includes newer, “non-conventional” approaches for monitoring adverse events in the
pandemic context such as adverse events of special interest (AESI), data collection and processing
using revised Covid 19 specific reporting and monitoring tools and vaccine safety and communications
during a crisis. Work has started in developing guidance for monitoring adverse events in special
populations including pregnant women and the neonates and developing protocols for active vaccine
safety surveillance.


COVID-19 SAGE requested that the COVID-19 Working Group
be constituted at this current time to permit active
involvement of SAGE in WHO processes to advise
on product profile and target groups for vaccine
evaluation.


Apr 2020 Ongoing
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Topic Recommendations/Action item Meeting Date Status Comments and Follow up


Data quality SAGE requested the establishment of a Working
Group on Quality and Use of Global Immunization
and Surveillance Data.


Apr 2017 Ongoing The Working Group was established in August 2017 and reported to SAGE in April and October 2019.
SAGE issued recommendations in Oct 2019, and the WG was then closed.


Diphtheria SAGE advised that WHO collaborate closely with
partners to establish and manage a global
procurement mechanism and a physical or virtual
DAT stockpile that would be available to all
countries. SAGE further urged that regulatory
pathways be established to ensure the rapid
deployment of DAT. In the long term, SAGE advised
WHO to identify mechanisms to support the
development of a monoclonal antibody as an
alternative to DAT of equine origin.


Apr 2017 Ongoing WHO has established a DAT international working group to coordinate and allocate extremely limited
DAT supplies. In 2018 WHO coordinated the procurement of DAT among different procurement
agencies and partners.  DAT was supplied to Yemen, Bangladesh, Indonesia, Venezuela and Haiti.
Around 20,000 vials have been deployed between WHO, PAHO and MSF. In 2019 WHO coordinated
the procurement of 700 vials for Somalia, the Philippines and Ukraine. In 2020 WHO has received
requests from Haiti, Indonesia and Yemen and UNICEF from Pakistan and the Philippines.


DAT-WG is now looking for  solutions to establish either a procurement mechanism to make
agreements in advance or a stockpile to meet the urgent or unexpected demand during outbreaks.


WHO DAT-WG coordinates the group to look at the following areas of work:


1. Procurement strategy


2.  Forecasting and Stockpiling


3.  Decision making criteria and mechanism for DAT allocation


4.  Quality, standardization and WHO prequalification


5.  DAT production capacity and new products (mAbs)


Members of the coordinating group:   MSF, UNICEF, ECDC, CDC, PEI, MHRA, EC, FDA, EMA, PHE,
NIBSC


WHO is in the process of evaluating the quality of the available equine DAT from producers in India and
Brazil in collaboration with NIBSC and PEI. Informal inspections coordinated with GMP already
allowed in 2019 to identify preferred producers and initial testing. Testing of 2 DAT products was
conducted at NIBSC in Q3 2020.


In February 2020 the WHO Prequalification and Regulation Department signed a confidentiality
agreement with MassBiologics to allow review of data on their diphtheria mAb candidate which recently
completed a phase I clinical trial and is being considered by the US FDA for expanded
access/compassionate use.  It should be noted that the cost of goods of the product is significantly
higher than equine DAT. IVB applied to funding to support some activities around demand forecast for
DAT and monoclonal antibodies and should have a response from the donor by end March 2021 as to
whether they will fund this activity.


Page 2 of 23
23 February 2021


D_admin_general


SAGE March 2021 meeting







Topic Recommendations/Action item Meeting Date Status Comments and Follow up


Diphtheria SAGE expressed concern with the shortage of Td
vaccine (tetanus toxoid + reduced diphtheria toxoid
content) for routine immunization of children and
adolescents, catch-up vaccination of adults and
tetanus prevention after injury, and recommended
that the demand and supply scenarios for Td
vaccines should be assessed.


Apr 2017 Ongoing An assessment of global demand and supply for Diptheria and Tetanus containing vaccines was
conductd in 2017 and updated early 2019 for SAGE members and wider public. The main objective of
the assessment was to understand possible supply implications of global implementation of WHO
recommended schedule for D&T containing vaccines. The assessment can also be useful to guide
current supply access issues. The assessment was conducted with support from Linksbridge and
MMGH consulting group. The methodology used is similar to other global market studies conducted
under the Market Information for Access Initiative - and endorsed by IVIRAC in 2019. The conclusion of
the 2019 assessment on D&T were:
•	WHO recommends for all countries: 1) a life course of 6 doses of Diphtheria and Tetanus containing
vaccines and 2) use of Td in place of TT
•	108 / 194 countries do not meet these recommendations, but due to conducive circumstances, they
are now likely to implement WHO recommendations
•	Full implementation of the recommendations would increase global demand for all D&T containing
vaccines by ~15% between now and 2030
•	Sufficient supply is available to cover both current and future demand for wP / non-aP containing
vaccines
•	Supply of aP-containing vaccines is currently sufficient to support demand from countries where the
product is in use; access in additional countries may be problematic
•	Countries with only one locally-registered product are at risk of supply shortages, irrespective of the
global supply-demand balance


Ebola vaccines SAGE recommended that a comprehensive review
be conducted of the recent experience of Ebola
virus vaccine implementation and policy
development during an outbreak response in order
to inform future processes for the development of
recommendations, the use, and the monitoring of
un-licensed vaccines in emergency and outbreak
response situations.


Apr 2020 Ongoing


Full public health
value of vaccines


SAGE requests update on progress and
implementation of the concept, and on a more
public health related terminology.


Apr 2018 Ongoing The new terminology for this concept is the 'Full value of vaccine assessment' (FVVA)' to reflect both
individual and population based benefits.  Efforts and collaborations to develop components of FVVA
for several vaccines are underway including Shigella, Herpes Simplex Virus, Group B strep and Group
A strep vaccines. Also due to start for measles-rubella on  microarray patches (MR-MAP)


Health Workers Further work on the terms of reference of a
potential Health Workers SAGE Working Group is
needed and some initial work needs to be done
before bringing the proposal to establish the group
to SAGE.


Apr 2019 Ongoing To inform the potential work of a SAGE Working Group on health worker (HW) vaccination, WHO's
Initiative for Vaccine Research (IVR) has called an International Expert Advisory task force to develop
guidance to inform the introduction HW vaccination with influenza vaccine. This manual is being piloted
in multiple countries introducing influenza vaccine or with influenza HW vaccination policies in place.
Furthermore, IVR is conducting a literature review to better understand linkages between vaccine
uptake in HWs and pregnant women.
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Hepatitis A Long-term protection from single or 2-dose
schedules should be regularly monitored by
countries and reviewed by SAGE. In April 2019,
SAGE requested next steps to be undertaken to
inform consideration of a single dose vaccination
strategy by SAGE which would lead to an update to
the 2012 WHO position paper on hepatitis A
vaccines. These next steps include the identification
of a complete global list of inactivated and live
attenuated HepA vaccines that are being used,
review of efficacy, effectiveness, long-term
protection, program implementability, and impact on
HepA virus disease of single dose schedules for
the available HepA vaccines and review of data on
HepA virus outbreaks, disease burden, and
surveillance.


Apr 2012 Ongoing Post-market surveillance continues in Argentina and a detailed report on the recent epidemiological
situation was provided to WHO in March 2017. The next active follow-up report will be requested ahead
of the April 2018 SAGE meeting.
In 2014, in the context of a localized outbreak in a border area, 8 potential breakthrough cases were
identified.  For 5 of them there is uncertainty about the vaccination status and/or conditions (cold chain)
in which vaccination was administered.  Seven of these cases are in the 5-9 age group (distributed
throughout the period) and one in the 1-4 age group. This resulted in an enhanced vigilance in the
country. As exemplified by the outbreak in San Martin, the risk persists in the population. 73% of of
hepatitis A virus (HAV) acute infection cases reported occurred in individuals over >10 years.  All cases
reported occurred in unvaccinated individuals.


After now 11 years of follow-up, there is currently still no evidence of waning immunity and the outbreak
experienced in 2014 was compatible with very high vaccine effectiveness.  Hepatitis A cases have
remained low in 2014, 2015, and 2016.  Although a reduction in hepatitis A rates was experienced in all
age groups, there is an increasing proportion of the remaining cases occurring in persons > 14 years
of age in the post vaccination period.  Most of these represent non-vaccinated adolescents or adults
that escaped HAV-infection in previous outbreaks.


Both Colombia and Paraguay also introduced a single dose national immunization schedule for 1 year
old children. Yearly review of the Argentinian surveillance data will continue as Argentina was the front
runner country to introduce a 1 dose schedule with the inactivated vaccine.


The results of the phase 2 study conducted in 2013 with a median post-vaccination interval of 7.7 years
were quite reassuring with a prevalence of protective antibodies of 97.4% (95% CI: 96.3-98.3) still
protected.  More recent  analysis (phase 3) indicates that the prevalence of protective antibodies in
children > 9 years following a single dose of hepatitis A vaccine was still 87.6%  but a decrease was
observed in all centers with decreased GMCs.  It is still unclear if different samples or differences in
methodology or recall bias in seronegative individuals could actually account for the difference, but this
requires continued follow up.  For the time being epidemiologic surveillance continues to show very low
infection rates in all regions and age groups with sporadic cases occurring mainly in frontier regions
and non-vaccinated adolescents.
Currently, a study is ongoing to assess the immunological response after ten years of vaccination.
Results are anticipated by the end of 2019.


Preparatory work to inform consideration of a single dose vaccination strategy by SAGE has been
initiated.  CDC's Division of Viral Hepatitis and Global Immunization Division, in collaboration with
PAHO, are reviewing 1) data on hepatitis A outbreaks, global burden of disease, surveillance and
epidemiology, 2) the available inactivated and live attenuated HepA vaccines available around the
world, 3) efficacy, effectiveness, long-term protection, program implementability, and impact on
hepatitis A disease of various dosing schedules. This review of data is scheduled to be completed in
mid-2020.  In addition, in January 2019, the Institute of Health Metrics will share an update at WHO of
current estimates of the Global Burden of Disease for acute hepatitis.


Decision has been taken to start a Hepatitis A working group. Call for applicants, selection panel and
nomination has taken place. Kick off meeting is scheduled for 15 September 2020. Rakesh Aggarwal
will act as chair, Shabir Mahdi is the second SAGE member on the WG.


As of 23 Feb 2021, the WG has met 6 times virtually. Technical support of the secretariat to generate
the systematic review has been secured.


The WG will update SAGE at the March 2021 SAGE meeting, as a 'breakfast meeting' agenda item
and briefly present progress to date and seek guidance for any adjustments to the WG work plan. The
final WG background document will be prepared for the October 2021 SAGE meeting and is scheduled
as a 'for recommendation' item on the plenary agenda.
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Hepatitis B SAGE strongly urges all the pre-qualified vaccine
manufacturers of monovalent hepatitis B vaccine to
pursue regulatory approval for Controlled
Temperature Chain (CTC) as soon as possible,
given the available evidence of compatibility with
CTC requirements.


Oct 2016 Ongoing During the course of 2018, one Hepatitis B vaccine manufacturer had obtained licensure approval from
the relevant NRA  for a Hepatitis B injectable vaccine (single dose, thimerosal containing 0.5ml
presentation) to be stored up to 37°C for 28 days and up to 45°C for 4 days.  The latter parameters are
compatible with Controlled Temperature Chain (CTC) requirements.  However, in November 2018, this
manufacturer made a business decision not to proceed with a CTC label variation and informed WHO
PQT of their decision to withdraw their request for pre-qualification. The main reason for the latter
concerned the low potency preferred by the manufacturer which was not meeting the approval of PQT.


Two other manufacturers have expressed a willingness to seek licensed and WHO-Prequalified label
variations on their respective birth-dose Hepatitis B vaccines permitting use in a CTC.


The CTC Working Group under the Immunization Practices Advisory Committee (IPAC) has made
available a landscape analysis and strategy to further promote the use of hepatitis B birth-dose in a
CTC.  This Working Group met in December 2019 to assess progress and opportunities to advance the
CTC agenda regarding Hepatitis B and other priority vaccines. A new 5 year Strategic Roadmap is
expected to be developed for CTC during the course of 2020, a portion of which will focus on Hepatitis
B Birth dose.


Hepatitis E SAGE members expressed their concerns about
the limited use of Hepatitis E vaccine, in particular
in pregnant women, and welcomed the generation
of new data to increase its use. SAGE would
appreciate to be kept informed on the issue.


Apr 2019 Ongoing WHO and partners were assessing the use of the vaccine with the Ministry of Health and Social
Services in Namibia, where an outbreak has been ongoing for 3 years. For this, a generic protocol has
been developed by MSF to generate new evidence on the use of the vaccine. Given the COVID-19
situation, there have been no further developments regarding the project. A stakeholder meeting was
conducted in November 2020 to discuss the way forward on the use of Hepatitis E vaccination in
general.


Hexavalent
IPV-based
combination
vaccines PQ and
supply


Track progress on Hexavalent IPV-based
combination vaccines prequalification and supply


Oct 2017 Ongoing This work is ongoing through the Gavi market shaping team who is leading on collecting information on
hexavalent supply as well as communication with manufacturers on potential future demand. Gavi
developed a market shaping roadmap with partners on Hexavalent vaccine which was published in
April 2020 including a concerted action plan to ensure the coordination between Partners
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HIV SAGE requested regular updates on the progress
of HIV-vaccine research.


Apr 2010 Ongoing Two Phase 2b HIV vaccine efficacy studies have started in Africa, late 2017, and one Phase 3 trial
have started in late 2019.


The HVTN702 phase 2b efficacy trial in Southern Africa, built on analyses of correlates of protection in
the RV144 Phase 3 trial in Thailand (which showed 31 % protection against new HIV infection during
the 3.5 years after vaccination, 60 % during the first year), is testing an immunization regime based on
a canarypox-based vaccine called ALVAC-HIV and a bivalent gp120 protein subunit vaccine. As
compared to the Rv144 trial this regimen includes a new adjuvant, targets the HIV Clade C and
includes the addition of booster doses. This trial was recently stopped for lack of efficacy in a futility
analysis.


The HVTN 705 Phase 2b trial in several African countries is testing a regimen based on 4 mosaic
recombinant Ad26 and the gp140 protein trimer in alum. A slightly different formulation is moving
forward to Phase 3 evaluation in the HVTN706 (MOSAICO) trial in the USA, Europe and South
American men and transgender men who have sex with men.


Another important development relates to the testing of several monoclonal antibodies having broadly
neutralizing antiretroviral properties. Two multicenter, multi-country studies, one of which in women in
South Africa, will test for prevention of HIV infection after several VRC01 monoclonal antibody
injections. Several other approaches are being tested in translational research. Building on stakeholder
consultation, WHO IVR published key perspectives about the pathway to licensure, policy decision and
global access for HIV vaccines and monoclonals (HIV immunoprophylaxis: preparing the pathway from
proof of concept to policy decision and use. Vekemans J et al. Lancet HIV. 2019). Partner discussions
are ongoing for the generation of consensus Preferred Product Characteristics documents and
assessment of the full public value of HIV vaccines and mAbs for HIV prevention. An ethics
consultation was organized in collaboration with UNAIDS and WHO HIV to update ethical guidelines for
HIV prevention trials.


HPV vaccines SAGE called upon WHO and its partners to
convene a dialogue on global access to HPV
vaccine, engaging all stakeholders, including
vaccine manufacturers.


Oct 2019 Ongoing -	In follow up to the recommendation from SAGE at its meeting in October 2019, WHO began a global
dialogue on access to HPV vaccine with vaccine manufacturers, countries (through WHO Regional
Offices,) and partners including Gavi, UNICEF, the Gates Foundation and the PAHO Revolving Fund.
-	The dialogue is taking place in two phases, including due to the Covid-19 pandemic. The first phase is
a series of bilateral dialogues with stakeholders . The second phase will be through multilateral
dialogues. Updates to SAGE will be given throughout.
-	The first phase is helping to assess whether measures can increase near-term (2020-2022) availability
and affordability of HPV vaccine to countries with a high burden of cervical cancer; to better
understand the medium term (2023-2025) supply-demand issues; and, to better understand supply
allocation processes.
-	Stakeholders welcomed WHO taking on this role. Given the truly global nature of the HPV vaccine
access issue and the global, and the normative role of WHO in health programmes, WHO is seen as
having a critical role in convening stakeholders and driving actions for equitable access.


In 2020, an access dialogue took place bringing together industry, countries regions, and immunization
partners. All showed great engagement and the dialogie resulted in  suppliers positively responding to
UNICEF tender. The Chinese supplier Innovax is under PQ inspection. Some additional supply is made
available to start HPV programmers in MICs for 2021-2022. WHO is following with countries, regions
and partners to identify which MICs will be able to introduce HPV with these additional doses.
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Immunization
Agenda 2020-2030


These recommendations on data quality (see
below) should be added to the IA2030, and regions
and countries should include multi-component
interventions for improving data quality and use in
their regional 2021–2030 strategies. These
recommendations
should also be integrated into the broader efforts of
UHC and PHC.
1. Embed monitoring of data quality into global,
regional and national monitoring of the surveillance
of immunization and VPDs.
2. Increase the capacity and capability of the
workforce for ensuring data quality and use, starting
at the level at which data are collected.
3. Improve the accuracy of denominators.
4. Enhance use of all available data for tailored
action, including programme planning, management
and decision-making.
5. Adopt a data-driven continuous quality
improvement approach as part of health system
strengthening
at all levels.
6. Strengthen governance of the pilot-testing and
use of new tools for collection and use of
immunization
and surveillance data.
7. Improve data-sharing and knowledge
management among areas and organizations for
greater
transparency and efficiency.
8. WHO and UNICEF should strengthen global
reporting and data monitoring through a periodic
needs assessment and revision process.


Oct 2019 Ongoing


Influenza SAGE issued the recommendation to establish a
Working Group on influenza vaccines.


Apr 2017 Ongoing A SAGE Working Group on Influenza Vaccines has been established in December 2017.
http://www.who.int/immunization/policy/sage/sage_wg_influenza_dec2017/en/ The Working Group
deliberations are ongoing in 2020. The Working Group was to convene for a face-to-face meeting in
April 2020 in Kopenhagen but this was canceled due to COVID-19. The Working Group met virtually in
December 2020 to prepare a guidance document on the revised prioritization of target groups for
vaccination to be presented to SAGE in October 2021.


IPV Supply THE IPV supply situation is expected to improve in
2018; all countries are expected to have access to
IPV for routine immunization from the end of Q1
2018. SAGE acknowledged WHO´s work with
Imperial College, London, to grade risks in Tier 3
and 4 countries based on susceptibility,
transmission, exposure, and primary
immunodeficiency-associated vaccine-derived
poliovirus (iVDPV) prevalence.


Oct 2017 ongoing In Q1 2018, UNICEF issued an update on IPV supply which provides the current understnading of IPV
supply. this is available upon request. UNICEF does not anticipate a market with multiple suppliers and
sufficient supply capacity to fully meet programmatic requirements of at least 2 doses of IPV to
materialize before 2023.
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Lower
middle-income
countries:
sustainable adoption
and financing for
new vaccines


SAGE requested that WHO facilitate the
establishment of a partnership among all relevant
stakeholders to consider: pooled procurement;
tiered pricing; greater transparency of pricing; and
exploring the role that UNICEF, the Pan American
Health Organization and foundations can have in
assisting these countries with procuring and
financing vaccines.


Nov 2010 Ongoing WHO set up a Middle Income Countries (MIC) Task Force in June 2014 with main immunization
stakeholders (WHO, UNICEF, World Bank, Gavi Secretariat, BMGF, AMP, Sabin, Task Force for Global
Health), which led to the creation of the "MIC strategy", presented at SAGE in April 2015. The strategy
aims at improving sustainability of immunization programmes and access to vaccines in non-Gavi
MICs.  The MIC strategy is based on four pillars : i) Strengthening evidence-based decision-making; ii)
Enhancing political commitment and ensuring financial sustainability of immunization programmes; iii)
Enhancing demand for and equitable delivery of immunization services; and iv) Improving access to
timely and affordable supply.


The timeline for the strategy was up to 2020 to align with the GVAP timeframe and up to 2025 for a
longer term horizon. The strategy was endorsed by SAGE in 2015.In Oct 2016, a meeting of the MIC
Task Force was held to review progress and discuss next steps. The TF determined having concluded
its mandate through a review of the MIC issue and the development of a partner-shared MIC strategy. It
was thus proposed that the TF comes to a close. Anticipating that considerable time may be needed
for funding to become available, the TF proposed that partners focus on i) regular normative/guidance
work benefiting all countries including non Gavi MICs and ii) access to affordable and timely supply
(continuing working on implementation of ongoing activities and potentially new one as possible).
Partners committed to continue information sharing and collaborative spirit in these efforts.


At meeting in June 2019, and in the context of Gavi 5.0 strategy, the Gavi Board requested that the
Gavi Secretariat explore approaches to engaging with self-financing lower middle-income countries in
recognition of major challenges in those countries. WHO and partner are exploring opportunities of
complementary, coordinated approach to support access to vaccines in MICs.  Due to efforts required
on COVID-19 pandemic, the Gavi Board postponed its decision on supporting MICs.


IN order to facilitate a more coordinated approach between partners and to support regions and
countries, an annex to IA2030 on MICs was developed and is included as a companion document to IA
2030. This document provides a strategic framework identifying  the areas where additional action has
the greatest potential to significantly improve access to vaccines over the next decade in MICs.
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Malaria Vaccine SAGE requested continued review of the planning
of the pilot implementations and to receive regular
updates on the results.


Oct 2015 Ongoing The Malaria Vaccine Implementation Programme (MVIP) was developed in response to the 2015 joint
recommendation by SAGE and MPAC to introduce the RTS,S/AS01 malaria vaccine in phased
introductions in 3-5 African countries.  Recognizing the potential of the vaccine to reduce clinical and
severe malaria in African children, the pilots were designed to answer outstanding questions on
feasibility of reaching children with the recommended 4-dose schedule, impact, and safety in routine
use.  WHO coordinates the programme and provides scientific and technical leadership.  The MoH of
the three pilot countries, Ghana, Kenya and Malawi, are delivering the RTS,S/AS01 vaccine in selected
areas through their child immunization services. Data collected through the Malaria Vaccine Pilot
Evaluation (MVPE) will inform WHO recommendations on the broader use of RTS,S/AS01 in
sub-Saharan Africa.


As of mid-February 2021, more than 1.5 million RTS,S/AS01 vaccine doses have been administered
across the three MVIP countries and more than 560 000 children have received the first dose. Despite
the COVID-19 pandemic, the immunization programmes in all three countries have either maintained or
improved their RTS,S/AS01 vaccine coverage compared to pre-pandemic levels. Based on
administrative data for 2020, the estimated annualized coverage of dose 1 was 71% in Ghana (dose 3:
66%), 68% in Kenya (dose 3: 60%) and 88% in Malawi (dose 3: 73%). Administration of dose 4 has
begun in all pilot countries.  The level of uptake reached meets or exceeds expectations for a new
vaccine with a novel schedule, i.e., targeting children from 5 or 6 months of age for the first dose. It
illustrates good demand among caregivers and communities, good acceptance among health workers
and feasibility of implementation via the routine immunization programme.  A recent unfortunate
reduction in uptake of all childhood immunizations has been observed in Kenya due to an ongoing
health worker strike. The Kenya EPI is planning mitigation measures, including using an upcoming MR
campaign to catch up on missed vaccinations. The situation and potential impact on the MVIP are
being monitored closely.


The independent Data Safety and Monitoring Board (DSMB) reviews data from the pilot evaluations on
a quarterly basis and thus far, the safety data are very reassuring. Emerging data on the vaccine’s
impact at population level are likewise reassuring.
The Programme Advisory Group recently confirmed that if overall event rates observed in the sentinel
hospitals and community mortality surveillance persist at current levels, sufficient evidence should have
accrued by April 2021 for analysis of key safety outcomes (ie. the safety signals identified in the Phase
3 trial for which causality has not been established: meningitis, cerebral malaria, and mortality by sex)
and of initial impact on severe malaria. For the safety signals, there will be adequate power to detect or
exclude population effects of at least the size observed in the Phase 3 clinical trial.


In accordance with the SAGE- and MPAC-endorsed Framework for Policy Decision, WHO anticipates a
full evidence review of the vaccine by SAGE and MPAG in October 2021, to inform a potential
recommendation for wider use across sub-Saharan Africa. In anticipation of the joint evidence review,
the MVIP secretariat will be offering joint SAGE and MPAG technical briefings.


Rates of meningitis among children presenting to sentinel hospitals have been lower than anticipated,
despite high lumbar puncture rates when clinically indicated.  The PAG recommended a case-control
study be conducted to complement the safety data currently being collected through the MVPE, and to
explore the value of the 4th vaccine dose.  The MVPE evaluation partners, in collaboration with WHO,
PATH and the European Vaccine Initiative, competed for and were awarded an EDCTP grant for up to
~4 million USD to support the conduct of the case-control study in the three pilot countries.  Data from
the case-control study will become available towards the end of the pilots, in 2023, after a potential
recommendation for broader use in 2021.  As such, any initial recommendations would be for a 4-dose
regimen, which could be modified at a later date if indicated.


In December 2020, an RTS,S Product Transfer Agreement was signed by PATH, GSK and Bharat
Biotech (BBIL), an Indian manufacturer. The current manufacturing strategy calls for GSK to provide
the vaccine until 2028, with Bharat Biotech taking over by 2029 (using its own RTS,S and AS01 from
GSK). GSK has agreed to continue to supply the adjuvant to BBIL through 2042, at the cost of
manufacture plus a financial return of no more than 5 percent (5%). This agreement is an important
step toward ensuring sustainable and affordable long-term supply and vaccine access, should
RTS,S/AS01 be recommended for wider use.


In February 2021, MedAccess, a social finance company, agreed to support a financial mechanism to
enable continued production of RTS,S bulk prior to a WHO recommendation for use (in the “at risk”
period).  The transaction is contingent on favourable Gavi decision at the 4 March Market Sensitive
Decisions Committee meeting. If successful, the mechanism will improve availability of supply and
avoid a delay in vaccine expansion and initial scale-up, should the vaccine be recommended for
broader use.


A recent analysis of DHS data indicates that a malaria vaccine has the potential to advance the UHC
and equity agenda.  Currently in pre-print, Unwin and colleagues found that among children in 20
African countries who do not use a bed net, 70% are vaccinated with DTP3
(https://www.medrxiv.org/content/10.1101/2020.10.09.20209973v1.full ). Thus, if a malaria vaccine
reaches children at coverage levels similar to those reached with DTP3, there is a real opportunity to
expand the reach of life-saving malaria interventions to millions of children who currently lack access.
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Measles SAGE  recommended that the most expeditious
clinical development and regulatory pathway to
licensure of measles containing vaccines (MCV)
micro-array patch (MAP) be determined, and that
barriers to the development, licensure, and use of
MAPs for measles and rubella vaccine delivery be
identified and addressed urgently.


Oct 2016 Ongoing Microarray patches were prioritised by the Vaccine Innovation Prioritisation Strategy (VIPS) - a
collaboration between WHO, Gavi, Unicef, BMGF and PATH - in May.  The VIPS working group has
developed a 5 year strategic action plan to advance vaccine-MAPs, which have informed an RFP from
Unicef to develop a Full vaccine value assessment for MR-MAP, and to support a (invited) funding
proposal to Wellcome Trust (first submission in February) for another vaccine-MAP (possibly
HPV-MAP).
Two MR-MAP phase I clinical studies on 2 different formats will start in Q1 2021- timelines  have been
impacted by Covid.  Several 'new' MAP developers have entered the vaccine landscape in the context
of Covid - currently approximately 5 Covid-MAP candidates in preclinical development.


Measles SAGE stressed that the accumulation of susceptible
persons at both the national and subnational level
should continue to be monitored to identify and
address immunity gaps.  SAGE requested that the
Measles and Rubella Working Group refine the
recommendations as to when follow-up SIAs should
be conducted.


Oct 2016 Ongoing The updated measles position paper (published May 2017) stresses the importance of monitoring the
accumulation of susceptible persons at both the national and subnational level to identify and address
the immunity gaps. The SAGE MR Working Group is looking at refining recommendations as to when
follow up supplementary immunization activities (SIAs) should be conducted. Initial modeling results
and data analyses were discussed at the SAGE WG meeting in June 2017 and again additional
findings discussed in July 2018. The results of this work were presented to the IVAR-AC. IVIR_AC have
created a sub working group that would continue to review the modelling work and provide feedback to
the whole of the IVIR-AC. Additional work is needed to validate the models and revise the
recommendations. This work is ongoing.


Measles SAGE requested feedback on the utility of the M&R
immunity gap guidance.


Oct 2018 Ongoing Assessments are ongoing and feedback to SAGE will be provided as soon as available.


Measles SAGE noted that there is a need to address the
substantial information gap on the role of factors
such blunting and maternal immunity in infants
aged <6 months, and the impact of vaccination <6
months of age on subsequent MCV doses.


Oct 2017 ongoing This is an information gap and research is needed. The SAGE WG is working to prioritize research
areas in order to increase interest of donors to fund and of research institutions to carry out the needed
research


Meningococcal A
conjugate vaccine


SAGE recommended that countries completing
mass vaccination campaigns introduce
meningococcal A conjugate vaccine into the routine
childhood immunization programme within 1–5
years following campaign completion, along with a
one-time catch-up campaign for birth cohorts born
since the initial mass vaccination and which would
not be within the age range targeted by the routine
immunization programme.


Oct 2014 Ongoing The recommendations from SAGE are reflected in an update to the WHO meningococcal vaccine
position paper. The updated guidance has been published in the Weekly Epidemiological Record
(WER) on 20 Feb 2015: http://www.who.int/wer/2015/wer9008/en/.
Eleven of the 26 meningitis belt countries have received approval from Gavi, the Vaccine Alliance for
introduction of the meningococcal A conjugate vaccine into their routine immunization programme, with
a single dose at 9, 15 or 18 months of age concomitantly with the administration of the first or second
dose of Measles/Rubella vaccine. Among them, 10 countries have launched their nationwide
introduction at the age of 9 months (n= 7 countries: Sudan, July 2016; Mali, February 2017; Central
African Republic, June 2017; Chad, July 2017; Niger, October 2017; Cote d'Ivoire, August 2018;
Nigeria, August 2019); or at the age of 18 months (n= 2 country: Ghana, November 2016; Gambia,
April 2019); or at the age of 15 months (n= 1 country: Burkina Faso, March 2017), respectively. The
remaining country intends to do so in 2020 (Togo). Another 3 countries (Benin, Eritrea, and Guinea)
have applied to Gavi for an introduction in 2020-21. Other meningitis belt countries intend to apply for
the introduction of the vaccine into their routine programme at the next Gavi application windows in
May and September 2020, as well as in 2021, with the exception of certain countries located on the
fringes of the meningitis belt who intend to wait for the availability of affordable multivalent vaccines
before considering an introduction into their routine programme, while enhancing surveillance in the
meantime. Further, two additional country have conducted their initial mass vaccination campaign in
high-risk areas in 2019 (Kenya and Eritrea). In total, 24 of the 26 meningitis belt countries that have
conducted such campaigns; the last two countries (Rwanda and Tanzania) decided to enhance
surveillance first.


Page 10 of 23
23 February 2021


D_admin_general


SAGE March 2021 meeting







Topic Recommendations/Action item Meeting Date Status Comments and Follow up


MNTE UNICEF, UNFPA and WHO should work with
countries to generate and sustain political
commitment to maintaining elimination of MNT, in
order to guard against complacency once a country
has been declared to have achieved elimination.


Oct 2016 Ongoing With the finalization and dissemination of the global guide on sustaining MNTE, countries have started
developing their MNTE maintenance plans. Chad, DRC, Nigeria (Southeast and Southwest zones)
have recently developed their plans with support from WHO/HQ. Indonesia recently conducted a
post-validation assessment that will feed into their maintenance plan. During the second half of 2020,
despite the covid19 pandemic, Uganda integrated MNTE post-validation assessment to its
comprehensive EPI review. The key findings from these assessments are being into MNTE sustaining
activities in strategic and action plans in these countries. Other countries plan to conduct similar
assessment, which will drive their MNTE maintenance plans


MNTE UNICEF, UNFPA, and WHO should make all efforts
to secure timely supply of the available WHO
prequalified TT  vaccine in compact single-dose
pre-filled auto-disable injection devices  to facilitate
vaccination of inaccessible populations by
community workers. Should the supply of TT
vaccine in this latter presentation be less than
expected, a clear plan for prioritizing and allocating
available doses should be established.


Oct 2016 Ongoing There hasn't been much progress in the implementation of this recommendation.


Despite the rejection by the Gavi PPC of the  proposal submitted to it to request for financial assistance
to support the production and availability of compact pre-filled autodestructive device (cPAD) to
increase access to the Tetanus Toxoid vaccine in remote parts of some selected countries, the use of
the devises and costs were clearly included in the investment case and highlights presented to donors
at the Nov 2018 recent conference in NY. BD indicated some interest in funding Uniject procurement
for some of the countries. The initiative will continue to follow up with this and other donors for funds to
support financing of the devise in the most difficult-to-reach parts of countries. WHO/HQ will continue
to advocate with partners and donors to fund the procurement of cPAD for use to deliver TTCV in
remote and hard-to-reach areas during SIAs. In the meantime, vaccines and supplies continued to be
prioritized for high-risk districts in the remaining 12 countries yet to be validated for elimination.


MNTE UNICEF, United Nations Population Fund (UNFPA),
and WHO should support countries in securing the
necessary resources to implement their national
elimination plans, including procurement of Td
vaccine and operational costs for SIAs.


Oct 2016 Ongoing As of August 2020, vaccines, supplies and operational funds have been secured through UNICEF for
Td SIAs planned in 2020 in all the 12 countries (except in Angola and Somalia where no SIAs are
planned) that are yet to be validated for MNTE. Unfortunately, due to the ongoing Covid19 pandemic,
most of the planned SIAs, except in Mali were suspended during first half of 2020. During the second
half of 2020, guided by the WHO guide on conducting SIAs in the context of covid19 pandemic, Central
African Republic, Guinea, Nigeria, Pakistan, South Sudan and Yemen conducted their planned Td
SIAs for 2020. These countries received timely vaccines (Td) and financial support for the
implementation of their planned rounds of SIAs


MNTE UNICEF, UNFPA, and WHO should urgently
develop an MNTE investment case and resource
mobilization strategy to secure predictable and
timely funding support  for the remaining 18
countries, if the 2020 elimination timeline is to be
met.


Oct 2016 Ongoing The investment cases for both the 14 countries that are yet to eliminate and those that been validated
have been finalized, online link and hard copies shared with stakeholders. Since the development of
the investment case, two additional countries (Tchad and DRC) have been validated. In addition,
during same period, the 6 regions in the south of Mali as well as the southwest zone in Nigeria have
also been validated for elimination. MNTE activities especially, Td SIAs targeting women of
reproductive age (WRA) in high-risk districts in the remaining 12 countries that are yet eliminate MNT
as of Dec 2019 have continued to be funded through donor funds mobilized by UNICEF. Govt
contributions to MNTE implementation have been quite minimal. The implementation of Td SIAs was
disrupted especially during the first half of 2020 due to the Covid19 pandemic. Efforts to improve govt
and budgeting and financing of MNTE activities continue to be intensified by partners


Page 11 of 23
23 February 2021


D_admin_general


SAGE March 2021 meeting







Topic Recommendations/Action item Meeting Date Status Comments and Follow up


MNTE Where feasible, the use of serosurveys to validate
assessment of risk identified from other data
sources should be considered to guide vaccination
strategies, especially in high-risk districts. Close
attention should be paid to sampling strategies and
laboratory methods to ensure that results are valid
and interpretable. WHO should provide guidance
on: sampling methods; sample collection and
testing; and analysis, interpretation and use of
serosurvey data for monitoring. WHO should
consider establishing reference laboratories and
reference serum panels to support standardization
and quality assurance of the laboratory methods
used in serosurveys.


Oct 2016 Ongoing In addition to its tetanus sero-prevalence survey in Nigeria, CDC/Atlanta has plan to conduct similar
surveys in countries where blood specimens have been collected or will be collected for other disease
sero-prevalence surveys. These countries include: Afghanistan, Angola, Ethiopia, Kenya, Cambodia,
Nigeria, Pakistan. CDC/Atlanta and UNICEF/NY/HQ are also supporting work on small area surveys,
mathematical modelling and the MNTE team is in close collaboration with the with these entities to
include core MNTE indicators including Protection at Birth (PAB), health facility delivery, cord care
practices to help triangulate data from these additional sources with those from traditional MNTE
assessments, including risk analyses. An informal MNTE Group of Experts has been set up to provide
technical guidance around all works to improve the quality of the data used for MNTE risk analyses.
The group will also oversee the revision of MNTE assessment tools and guides for the unique needs of
the remaining 12 countries


National
Immunization
Technical Advisory
Groups (NITAGs)


SAGE recommended that tailored guidance, tools,
training, mentoring programmes and sharing of
information are needed to assist NITAGs.
Therefore, SAGE stressed that initiatives such as
the Global NITAG Network and the NITAG
Resource Centre are essential and that these
would require dedicated financial and human
resources. SAGE further noted that NITAG
evaluations are important beyond the current
process indicators and should be continued and
supported by countries and partner institutions.
NITAG evaluations need to focus on function,
quality and integration.


Apr 2017 Ongoing The fourth Global NITAG Network (GNN) meeting was successfully held from the 24th to 25th of
February 2020 in Atlanta, USA back to back with the ACIP meeting that GNN participants were allowed
to observe. The meeting was attended by 57 NITAG country representatives (NITAG Chair, member or
secretariat) from a total of 38 countries.
An instructional designer has been recruited to revise and harmonize all training materials and develop
new modules according to the gap analysis. A GNN working group on training has been set up to
ensure the training material meet the needs of the NITAGs. The NITAG Resource Center has been
completely revamped.


Non-specific effects
of vaccines


SAGE requested to be updated on the finalization
of statement and publication on non-specific effects
(NSE) of vaccines as well as finalization of study
protocols.


Oct 2018 Ongoing Feedback received from the public consultation on the protocols has been collated. A meeting to
discuss and finalize the protocols is envisaged in 2019.


Polio SAGE requested its Polio Working Group (WG) to
provide urgent guidance on optimal management of
IPV supply and mitigation of other risks in case the
IPV supply is further reduced.


Oct 2015 Ongoing The IPV supply situation is being closely monitored. An update from the February 2021 Polio Working
Group meeting, will be provided during the spring 2021 SAGE meeting.


Polio SAGE encouraged further engagement of WHO
regional offices in regard to the polio legacy
planningto ensure adequate technical support to
countries.


Oct 2015 Ongoing WHO Regional Offices from AFRO, EMRO and SEARO are an integral part of the polio transition
planning exercise at the country level, providing guidance and technical support to the countries to
develop their national transition plans. In many cases, Regional Offices have integrated polio transition
planning into broader region-specific immunization initiatives and strategies (e.g. Addis Declaration for
Immunization, Regional Immunization Technical Advisory Group recommendations, discussions at the
Regional Committees). In addition, the “Strategic Action Plan on Polio Transition”, which was presented
to the World Health Assembly in May 2018 was prepared with substantive input from AFRO, EMRO
and SEARO. The Strategic Action Plan focuses on functions that need to be sustained to keep the
world polio-free, to strengthen immunization and to strengthen outbreak preparedness, detection and
response capacity and the estimated costs of sustaining these functions. The Regional Offices will play
an important role in the implementation of the Strategic Action Plan and its Monitoring and Evaluation
Framework.
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Polio SAGE advised GPEI to accelerate implementation
of the WHO Global Action Plan for containment
(GAPIII) including: a) all countries completing
phase I; b) regional focal points closely monitoring
country activities and ensuring each country
completes its inventories of facilities that hold or
handle polioviruses, and destroys or commits to
destroying WPV2 by end 2015 and any other type 2
containing materials including Sabin poliovirus by
July 2016.


Oct 2015 Ongoing 25 countries currently retain PV2 materials (WPV2 or OPV2/Sabin2 and cVDPV2) in 73 designated
poliovirus-essential facilities (PEFs). 22 of these countries have nominated a national authority for
containment (NAC). Surveys of facilities that may retain type 2 potentially infectious materials are
ongoing. As WPV3 has been certified globally, requirements for handling of WPV3 to be done under
containment conditions now apply.  All countries are encouraged to include all type 3 and type 1
material in their surveys in anticipation of certification of all type 3 and 1 in the near future.  The Global
Commission for Certification of Poliomyelitis Eradication (GCC)has endorsed 30 CPs to date.
Inventories for PIM and wild type 3 are still in progress.


Polio The documentation for ‘legacy planning’ should
include contributions from communities and
front-line health workers on their experiences with
the polio programme, what it has meant for them
and how lessons learnt could further improve the
routine vaccine and health programme.


Apr 2013 Ongoing Documentation and dissemination of lessons learned from polio eradication is one of the three
objectives of transition planning. Through different initiatives (e.g. GPEI History Project,Johns Hopkins
Curriculum Project, Multimedia Project, documentation of polio lessons-learned at the country level)
contributions of frontline workers involved in polio eradication efforts are being captured. These
projects involve interviews with community leaders and front-line health workers, who made a
difference in changing strategies, when stakes were high and there was need for a paradigm shift in the
programme.


Polio SAGE  requested that GPEI further elaborate
scenarios for using IPV in outbreak responses and
present them to the SAGE Polio Working Group at
its next meeting.


Apr 2020 Ongoing On the agenda for the SAGE WG meeting in September 2020


Polio SAGE endorsed in principle the framework for
initial-use criteria under Emergency Use Listing
(EUL) as presented and recommended by the
SAGE Polio Working Group and requested that
SAGE be informed when the WHO Prequalification
Team has made its recommendation with regards to
the EUL and determined requirements for post
introduction monitoring of the vaccine.


Apr 2020 Action SAGE will be informed about the status of EUL process in their meeting in the fall of 2020.


Polio SAGE recommeded to revise the standard
operating procedures on the scope, quality and
timeliness of the mOPV2 response to cVDPV2
outbreaks.


Oct 2019 Ongoing The SoPs have been revised and published; the new strategy was reviewed and agreed upon by the
SAGE Working Group in February 2020


Polio SAGE recommended that operational aspects of
administering only 1-drop of mOPV2 as well as the
impact of such dosing should be monitored.


Oct 2019 Ongoing The decision to use 1-drop strategy has not yet been taken. Depending of mOPV2 supplies, it may or
may not be taken later.


Polio SAGE advised GPEI to develop a targeted
advocacy and communication plan to engage key
countries and stakeholders to ensure completion of
phase I and implementation of phase II, including
establishment of national containment authority and
national regulation for containment of poliovirus in
designated essential poliovirus facilities.


Oct 2015 Ongoing Active, coordinated, cross-partnership engagement under GPEI is ongoing and advocacy visits to
facilities and NACs are regularly occurring.   Reductions in the number of type2 facilities have occurred
in Canada, USA, Denmark and the Netherlands. Multiple countries have now incorporated GAPIII
language in their legislative frameworks. The Polio Department launched a NAC platform to facilitate a
networked approach to implementation of containment guidance and to share good practice.


Polio SAGE urged WHO to facilitate discussions and
decision-making by National Immunization
Technical Advisory Groups (NITAGs) to introduce
IPV intradermal fractional dose use by providing
necessary technical information.


Oct 2016 Ongoing WHO prepared the communication and technical materials to National Immunization Technical
Advisory Groups (NITAGs). The WHO secretariat is advocating for the use of fractional dose IPV at
both regional and country technical advisory group meetings (TAGs). In China, WHO supports sIPV
manufacturers to carry out clinical trials with fsIPV for in-label use. To date, 5 countries in Asia and 2
countries in Latin America use fIPV in their routine immunization program.
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Polio SAGE noted that the IPV supply situation is further
deteriorating. Therefore, the programme should
explore the possible use of devices facilitating
intradermal administration (e.g. jet injectors,
intradermal adapters).


SAGE also requested reconsideration of
terminology from fractional IPV to intradermal;
explore if PEF safety monitoring can be linked to IH
regulation (April 2018)


Oct 2016 Ongoing IPV supply has further improved in 2020 and all countries now have sufficient supply of IPV for routine
immunization. Pre-qualification of Tropis jet needle-free injector was achieved in June 2018 and is now
available for use in the polio program. First IPV campaign was carried out using Tropis in Karachi in
February 2019.


Polio SAGE expressed concern that many children have
not received IPV, not only because of the shortage
but also because of poor performance of routine
vaccination, especially in Africa. SAGE suggested
that polio programmes and expanded programmes
on immunization address the issue jointly and
report possible solutions to SAGE.


Apr 2019 Ongoing The Polio Department of WHO together with the EPI team of IVB have started to plan for strategies
that would improve IPV immunization coverage. For example, after each successful polio outbreak
response, the POL team will work together with the EPI team in the affected country to work on
solutions for improved EPI coverage.


Polio SAGE requested WHO to complete the guidance
on identification of potentially infectious materials
(including stool and respiratory specimens) into 3
groups based on likelihood of being contaminated
with VDPV2 or WPV2.


Oct 2016 Ongoing The 'Guidance to minimize risks for facilities collecting, handling or storing materials potentially
infectious for polioviruses’ (PIM Guidance) was published on the GPEI website in April 2018 and Global
Commission for Certification of Poliomyelitis Eradication (GCC) recommended its implementation by
April 2019. PIM Guidance implementation workshops were organized in all 6 Regions, and action
continues to ensure the collection of facility data and compilation of national progress reports on
preparations for poliovirus containment and completion of Phase I of GAPIII.  (PIM surveys are
complex and impact thousands of facilities globally.) The PIM guidance has been updated to include
types 1, 2, and 3.  Due to WPV1 and cVDPVs, it will be necessary to continue updating the PIM tables
until all wild types are certified and there are no more cVPDVs. An updated version of the PIM
guidance is in clearance


Preferred Product
Characteristics


SAGE noted the utility of Preferred Product
Characteristics (PPCs) to developers and funders,
and proposed that the opportunity for input into
future PPCs at an early stage for any vaccine of
public health importance could be included as part
of SAGE’s global public health mandate.


Apr 2013 Ongoing Since the previous update, PPCs for gonococcal vaccines have been drafted and reviewed by PDVAC,
following public consultation and are being finalized. PPCs for HIV mAbs and gonococcal vaccine have
been drafted and will be reviewed by PDVAC in March. PPCs for monoclonal antibodies (mAb) for RSV
vaccines, ETEC and Shigella have been finalized and are approaching publication.


Quality and use of
data on
immunization and
surveillance


A plan for moving from data quality assessment
through a progression of improvements would be
useful, especially if it covered the whole health
system and not only immunization programmes.


Oct 2019 Ongoing Work towards moving from data quality assessment to more use to better quality to better informed
decisions, in the context of health systems, and now in Covid-19 context, is ongoing. The existing
partners' data engagement framework is being revised to be informed by the findings of the SAGE
Data WG and to be aligned with the Immunization Agenda 2030 (IA20130) and Gavi 5.0. The Global
Monitoring and Surveillance teams in WHO's Immunization Analytics and Insights (IAI) is collaborating
with other WHO stakeholders (Polio, others in UHC, Digital Health, Data, Analytics and Delivery for
Impact teams) and partners (mainly Gavi, CDC, BMGF, UNICEF) are seeking synergies for
strengthening and harmonizing data systems, indicators and ultimately a culture of data use. On the
issue of serosurveys, discussions are ongoing with Hopkins as they finished a project funded by BMGF
to advance in our understanding on the use of serosurveys for vaccine-preventable diseases. Two
countries, Nepal (only measles) and Somalia, have included some VPD testing in Covid-19
serosurveys and more may do. A learning agenda on immunization resilience during the pandemic and
one on COVID-19 introduction will include information systems and data use, as key elements of
vaccine delivery, catch-up and monitoring.
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Regulatory SAGE recommended that the further development
of the Emergency Use Assessment and Listing
procedure being developed by WHO, which would
allow use of a vaccine in the context of a Public
Health Emergency of International Concern, be
done in close consultation with relevant regulatory
authorities, including those of the affected
countries.


Apr 2015 Ongoing The Regulation and other health Technologies (RHT) aims to strengthen regulatory preparedness for
public health emergencies through:
•             Strengthening of regulatory procedures for risk-based evaluations during public health
emergencies (PHEs)
•             Reinforcing RHTs capacity to support regulatory preparedness for PHEs
•             Assist countries in adapting their regulatory requirements for PHEs and using networks for
expedited assessments during PHEs


The scope and activities for WHO regulatory work includes support for WHO’s R&D Blueprint,
development of technical guidelines and standards, Regulatory Systems Strengthening, Emergency
Use Assessment and Listing (EUAL), Safety monitoring and ensuring communication and coordination
with different stakeholders.


RHT has mapped regulatory provisions for emergency clinical trial and marketing authorization in 40
countries
In November 2017, RHT organised a tabletop exercise on regulatory preparedness in a simulated
emergency setting.


Several activities under the norms and standards have been implemented/planned as follows:
•	Publication of the Guidelines on the quality, safety and efficacy of Ebola vaccines endorsed by ECBS
in May 2018 and implementation workshop is planned in 2019.
•	Discussion of the Guidelines of Nucleic acid based vaccines of importance for priority pathogens for
PHE during the ECBS meeting October 2018.
•	A meeting of collaborative centers networks of vaccines for standardization of priority pathogens.


Following Ebola outbreaks in DRC, RHT convened a meeting with regulators of the AVAREF in June
2018 to review and discuss key regulatory considerations to facilitate implementation of EUAL for Ebola
vaccine. additional work is still ongoing.
Regarding the Emergency Use Assessment and Listing (EUAL) procedure, the WHO Prequalification
Team took note of recommendations made during a public consultation in May 2017 and also by
SAGE and initiated revision of the EUAL.
The main principles of the revision includes:
•	a pre-emergency phase to concentrate most of the assessment activities and allow a rapid decision
when the emergency is declared and a post deployment monitoring phase
•	Involvement of NRAs responsible for oversight of the products and NRAs of potentially affected
countries at different stages of the procedure
The document was published in the WHO website for comments and disseminated to several
stakeholders.Comments are under collection and will be published Q1 2019.


WHO has continued working with CEPI, which support product development and CT phases 1 and 2
for vaccines for emerging pathogens, with as priorities Lassa fever, MERS and Nipah. WHO ensures
liaison with CEPI via a Biostandard and Assay Working Group co-chaired by WHO and CEPI and via
specific Task Forces for the 3 prioritized diseases. This work addresses in particular the need to
coordinate between different donors and partners. CEPI funding should accelerate the development of
reference standards and reference materials for vaccines in a two-stage approach with intern
standards with fast-track development paving the way to the future adoption of WHO official standards.
CEPI will also support a better coordination of the collection of clinical samples for emerging diseases,
which should facilitate the development of products and standards
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Reports from other
advisory committees
on immunization


WHO and NIBSC should develop with other
stakeholders, a business plan to assure long-term
security of the development of WHO reference
preparations as a global public health resource and
additional efforts should be undertaken to
disseminate outcomes of the committees
deliberations and to explain the relevance of its
work to the broader immunization community.


Nov 2006 Pending WHO and NIBSC have been working on the plan for dissemination of the outcomes of the ECBS
deliberations since the ECBS 2017 meeting. Workshops/ consultations on typhoid conjugate vaccines
and RSV vaccines have been organized to explain the relevance of recently adopted WHO standards
to the broader immunization community in 2018 and 2019. Publication of the articles on these topics as
well as on a broader range of vaccine standards in relevant journals for immunization community is
planned in 2019 and 2020.


RSV SAGE asked for preparations to be made to support
global policy-making for respiratory syncytial virus
(RSV) maternal immunization as well as passive
immunization with long-acting mAb. SAGE
emphasized the need to link maternal immunization
platform strengthening with influenza, tetanus and
pertussis vaccines along with preparations for
potential country introductions of RSV vaccine.


Apr 2016 Ongoing A prefusion F-protein vaccine for maternal immunization made by Pfizer has completed enrollment in a
phase IIb trial (results anticipated soon), and the phase III trial began in June 2020 with expected
completion in 2023, with enrollment of up to 7,000 pregnant women.  Pfizer presented to the WHO
RSV TAG in December 2020 about their trial and plans.  Discussions about a multi-dose vial
formulation have taken place between Pfizer and WHO.   Regarding long-acting RSV monoclonal
antibodies for prevention, a phase IIb trial of MEDI8897 (AstraZeneca/Sanofi) among late premature
infants, showing significant 80% efficacy against RSV LRTI hospitalization; a phase 3 trial in full term
infants began in July 2019 with expected completion of the primary efficacy endpoint in mid-2022.
Other long-acting mAbs are in earlier phases of clinical development.  IVB has drafted a Preferred
Product Characteristics for RSV monoclonal antibodies, which is in the final stages of production and
will be online in the first half of 2021.  The Technology, Standards and Norms unit at WHO has begun
work on guidelines for quality, safety and efficacy of mAbs for preventive use, which will include both
RSV and Covid-19 mAbs.  The Covid-19 pandemic has led to much lower RSV circulation in 2020 than
usual, which has implications for ongoing clinical trials, as well as a build-up of susceptible children for
the next RSV season.  Due to Covid-19, an update on RSV prevention to SAGE was postponed from
the Spring 2020 meeting and hopefully can be presented at a 2021 SAGE meeting.


Smallpox vaccines SAGE recommended that WHO initiate discussions
with countries in possession of smallpox vaccine to
establish mechanisms for replenishment of the
WHO stockpile in case of need.


Nov 2013 Ongoing In December 2017, WHO published  the ‘Operational framework for the deployment of the WHO
Smallpox Vaccine Emergency Stockpile (SVES) in response to a smallpox event.’ This document lays
out the considerations and processes needed for countries to request vaccine in the event of a
smallpox outbreak. It also describes the processes by which donors can deploy vaccine to the WHO
SVES, and WHO can deploy vaccine to requesting countries. WHO continues discussion with countries
for their donation and replenishment of the stockpile.


The Regulation and other health Technologies RHT is developing mechanisms to ensure timely
deployment in countries of smallpox vaccines through development of a procedure that provides
acceptable assurance of the quality, safety and efficacy of smallpox vaccines, providing technical
assistance to WHO member states in building capacities for the import, registration and emergency
use of smallpox vaccine and developing the capacity  in member states to monitor, oversee, the safety
of the vaccines for emergency use.


A procedure for assessment of smallpox vaccine was developed as well as a safety monitoring
guidelines. The Pre-Emergency phase of the revised EUL, will be considered for the assessment of
smallpox vaccine. WHO is also mapping regulatory provisions for emergency use of medical
countermeasures.


WHO is currently in conversations with two Member States for the potential donation of
second-generation (ACAM-2000) and third-generation (LC16m8) smallpox vaccines to the WHO SVES


Standardization of
BCG strains


SAGE requested ECBS to review and report
whether manufacturers have implemented their
guidelines  for characterization of BCG vaccines on
strain, product and batch related characteristics.


Oct 2017 ongoing Review of the evidence for characterization of BCG strains for vaccine production is being conducted
and will be reported in 2019.
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Strengthening of
NITAGs


SAGE requested a regular update on the number of
established National Immunization Technical
Advisory Groups (NITAGs).


Apr 2016 Ongoing A total of 158 countries now report the existence of a NITAG and 120 report a NITAG meeting six
functionality process criteria. These figures are included in the global report on a yearly basis and on
the NITAG Resource Center. NITAGs are invited to observe the SAGE virtual meetings and a webinar
following the SAGE meeting in October 2020 is being planned. The revision of NITAG indicators in the
JRF is planned for 2021.


Supply shortages SAGE recommended that WHO could play a key
role in setting up an “Exchange Forum”, helping to
collect demand information from all Member States
and to enhance dialogue between countries’
demand (including anticipation of schedule
evolution and new introductions) and
manufacturers’ supply availability and risks.


Apr 2016 Ongoing Concerns about ongoing shortages of vaccines persist. This has been stressed through the SAGE
session on vaccine shortages held in April 2016, resolution 69.25 on "Addressing the global shortage
of medicines and vaccines", the fifth objective of the Global Vaccine Action Plan (GVAP), the Middle
Income Country (MIC) Strategy endorsed by SAGE in April 2015 and the 68th World Health Assembly
(WHA) resolution on the GVAP in May 2015. A report on ‘Addressing the global shortage of, and
access to, medicines and vaccines’ was presented to the 71st World Health Assembly in May 2018. A
roadmap on access to medicines and vaccines was adopted at the 72nd WHA in May 2019. The
Market Information for Access to Vaccines (MI4A) initative was kicked off in January 2018 and through
this project, WHO commits to enhance available GLOBAL vaccine market information to enhance
timely access to affordable vaccines. This includes i) two global vaccine market studies per year in
collaboration with Linksbridge SPC and MMGH Consulting to assess global supply, demand and
pricing challenges of vaccines at risk (availability & affordability). ii) development of tools and materials
for countries to improve market knowledge and enhance procurement outcomes. iii) creation of an
information sharing ecosystem for enhanced information exchange among key stakeholders. iv)
development of guidance and strategies for suppliers and countries aimed at enhancing access.


In 2020 MI4A updated its HPV study addressing SAGE recommendations (see specific action). MI4A
also completed global market studies on Measles Containing Vaccines as well as on pneumococcal
vaccines - including adults to estimate impact of potential recommendations on global supply demand
balance - considering also increased demand in the context of COVID-19. Market studies on typhoid
and rabies vaccines were published in December 2020.


In addition, IVB is working closely with EMP on the development of a live shortage notification system
for medicines and vaccines
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Surveillance SAGE endorsed the recommendations of the ad
hoc TAG for improving the quality of the IB-VPD
surveillance network and urged that the objectives
of this network be more clearly defined, that
collaboration with other surveillance systems and
laboratory networks (i.e. the polio/measles
laboratory networks) be continued, and that, where
feasible, activities be linked with other programmes
enhancing country capacity, including
implementation of the International Health
Regulations. SAGE urged greater attention to
integration of data systems, which would facilitate
real-time analysis and performance monitoring.
SAGE also noted the opportunities for integration
by building upon the enhanced capacity developed
by these networks to conduct surveillance for other
diseases using a similar case-definition and
personnel trained in applying and adhering to
rigorous surveillance protocols. Both networks
should continue to share experiences with the polio
surveillance network. Integration efforts must be
strategically designed in ways that are logical and
synergistic.


Nov 2013 Ongoing Since 2013, significant progress has been made to strengthen the Global IB-VPD and Rotavirus
Surveillance Networks through recommendations from the 2013 global strategic review and annual
meetings and consultations. We have made significant progress toward strengthening the Networks
and meeting those goals; however, there has been some decline in quantity and quality of surveillance
data as external support has decreased. Data management processes continue to be improved toward
a more systematic approach in reporting, cleaning, analysing and interpreting data. The reference
laboratories are appropriately supporting sites and network laboratory performance has been
successfully monitored by the global external quality assessment program as well as quality control
programmes. Sentinel site and laboratory assessments are ongoing at priority sites. The most recent
complete year of data available is from 2019, and it reflects the strength of the data and the network;
however, surveillance has been significantly disrupted due to the COVID-19 pandemic. Network data
has contributed to vaccine introduction decisions, such as choice of pneumococcal conjugate vaccine
(PCV) formulation, and the surveillance networks have been used as platforms for vaccine impact
evaluations, particularly for rotavirus vaccines (RV). The surveillance platform has also been leveraged
to monitor other VPDs, such as typhoid using the IB-VPD surveillance sites and other enteric
pathogens such as norovirus, Shigella, and ETEC using the rotavirus network (Global Pediatric
Diarrhea Surveillance). Moving forward, the rapid introduction of PCV and RV by Member States now
requires the surveillance networks to focus on improving baseline data for sites in non-vaccine using
Member States and to ensure consistent surveillance practices to monitor impact for sites that meet
inclusion criteria in vaccine-using Member States, especially for pediatric diarrhea and rotavirus. We
are discussing how to better integrate IB-VPD meningitis surveillance with existing meningococcal
meningitis surveillance systems. We also continue to support sites where PCV and/or RV vaccine
impact evaluations may be feasible due to sufficient pre- and post-vaccine introduction data, including
using secondary data sources such as hospital administrative data. Finally, one of our main activities is
to work with countries on making surveillance sustainable in the long term, and now to help recover
after COVID-19 disruptions.
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Sustainable
Development Goals


Approval of a vaccination coverage indicator under
the child mortality target of the Sustainable
Development Goals (SDGs) has not yet been
obtained. SAGE urged WHO and countries to
request an aspirational immunization indicator
under the SDGs.


Apr 2016 Ongoing Several immunization partners (Gavi, Unicef, BMGF, US-CDC, WHO, Center for Vaccine Ethics and
Policy NYU) have worked together to explore possible indicators to be added to the SDGs monitoring
framework in addition to the currently included ones (Target 3.8.1 Universal Health Coverage
composite indicator, and the Hepatitis B control strategy, three doses of Hep B vaccine). It was agreed
to propose Global Vaccine Action Plan (GVAP) G2 Indicator Coverage for all vaccines in national
schedule to be included for SDGs sustainability and access to health and essential medicines &
vaccines goal (3.b).1. The choice of this indicator has been validated by the SAGE Decade of Vaccine
Working Group. In November 2016, at the 4th meeting of the Inter-agency and Expert Group on
Sustainable Development Goal Indicators  (IAEG-SDG ), the new accepted immunization indicator was
defined as 3.b.1 Proportion of the target population covered by all vaccines included in their national
programme.
WHO and UNICEF were identified as co-custodians for this indicator. The indicator definition was
presented to SAGE in October and was reclassified to Tier II at IAEG-SDG  meeting on 28 November.
The indicator definition is:
- Coverage of DTP containing vaccine   (third dose):   Percentage of surviving infants who received the
3 doses of
diphtheria and tetanus toxoid with pertussis containing vaccine in a given year.
- Coverage of Measles containing vaccine (2nd dose): Percentage of children who received two dose of
measles containing vaccine according to nationally recommended schedule through routine
immunization services.
- Coverage of Pneumococcal conjugate vaccine (last dose in the schedule): Percentage of surviving
infants who received the recommended doses of pneumococcal conjugate vaccine.
- Coverage of HPV  vaccine (last dose in the schedule) : Percentage of 15 years old girls received the
recommended doses of HPV vaccine.
This indicator aims to measure access to vaccines, including the newly available or underutilized
vaccines, at the national level over the life course.


Indicator was reported for DTP3, MCV2 and PCV3 as well as for HPV last dose in February 2020 and
is part of the indicator database. https://unstats.un.org/sdgs/indicators/database. The database will be
updated in April.
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Tuberculosis
vaccines


SAGE endorsed the establishment of a WHO TB
vaccine technical expert group with representation
from SAGE. An annual written report on TB vaccine
developments should be provided to SAGE. SAGE
would be provided with two-page summaries of
progress every year. TB would only be included on
the agenda of SAGE when there is a meaningful
development of decision from SAGE required.


Nov 2011 Ongoing WHO IVR, with the support from a TB vaccine expert working group, with further advise from PDVAC,
continues to progress its activities on new TB vaccines development. Major new developments have
been recently noted in the field.


M72/AS01E a GSK adjuvanted protein vaccine candidate in phase IIb evaluation in Southern Africa,
was tested for prevention of pulmonary TB in a Phase 2b trial. Two doses of M72/AS01E administered
one month apart to HIV-negative adults showing evidence of latent Mycobacterium tuberculosis
infection, provided 50% protection (90% CI, 12 to 71) against pulmonary TB, over approximately three
years of follow-up. The study showed favorable safety. This result constitutes a major progress and
provides an unprecedented opportunity to advance the field of TB vaccine towards potential public
health impact. GSK has recently announced that is outlicensing the development of M72 for use in
'developing countries' to the Gates Medical Research Institute, which announced plans to progress to a
large Phase 3 evaluation which will start in an estimated 2-3 years. WHO IVR in collabration with the
Global TB Programme is sponsoring a health-economic evaluation of the full public value of new TB
vaccines which will include country input. WHO is also engaged in a the development of a technical
roadmap aiming to define the best pathway forward for accelerated availability of an effective,
affordable, new TB vaccine for public health impact.


H4/IC31 is an adjuvanted recombinant protein under development by Sanofi Pasteur, SSI and Aeras. A
Phase II prevention of infection study in adolescents (Phase II) showed no significant protection
against infection induced by H4/IC31. In the same trial, a secondary analysis showed indication that
BCG revaccination induced moderate protection against sustained infection. A re-investigation of this
signal in ongoing, in another Phase 2b trial in South Africa, financed by the Gates foundation.


VPM 1002 is a recombinant BCG, originally developed by the Max Planck Institute; now licensed to the
Serum Institute of India (SII) and being developed with Vakzine Projekt Management (VPM),
Hannover, Germany. It is currently in Phase IIb/III trials, being compared to BCG in neonates in South
Africa, as well as being tested for prevention of TB recurrence in adults in India. Discussions are
ongoing about neonatal BCG comparison phase 3 study design to ensure appropriate data is
generated, supporting robust policy decision on possible BCG replacement.


Upon PDVAC recommendation, WHO has developed guidance on preferred product characteristics for
TB vaccines for prevention of adult tuberculosis, improved vaccines for neonates and infants, and
immunotherapeutic vaccines for improvement of treatment outcomes. These documents are publically
available through the WHO IVR website:
http://www.who.int/immunization/research/development/tuberculosis/en/.


Typhoid vaccines The Nepal and Malawi typhoid vaccine trials will
finish by end of 2019. SAGE decided that a
potential session on typhoid should be tabled at a
meeting after these trials have concluded. Data will
be highly valuable to review the current policies and
provide evidences for countries having not yet
decided on typhoid vaccine introduction.


Apr 2019 Ongoing An update will be provided to SAGE (breakfast meeting) in March 2021 with updated results from the
TyVAC (Typhoid Vaccine Acceleration Consortium) trials of the WHO PQ’d Vi-TT conjugate vaccine in
Nepal, Malawi, Bangladesh, and Burkina Faso, as well as data from routine TCV use in Navi Mumbai
and Pakistan. Interim results from the TyVAC Nepal trial (Dec 2019) showed efficacy of 81.6% (95% CI
58.8-91.8) against blood-culture confirmed typhoid fever after a single dose of TCV in children 9
months to 16 years of age (at 1 year follow up). Safety results were aligned with data reviewed by the
GACVS in Dec 2018.
Effectiveness for the same TCV was estimated at 89% from an outbreak response campaign in
children aged 6 months to 10 years in Sindh Province, Pakistan; and 80% from a 1st phase of TCV
rollout in Navi Mumbai.
WHO prequalified a 2nd TCV (Vi-CRM197) in December 2020; immunogenicity data for this vaccine
established non-inferiority to the above Vi-TT product.
A limited number of countries to date have introduced TCV in the routine EPI schedule or received
approval for Gavi support for same: Pakistan (phased approach starting in Sindh Province in Nov 2019,
with a 2nd phase in Punjab and Islamabad in Feb 2021); Navi Mumbai, India (phased approach
starting in 2018); scheduled in Liberia and Zimbabwe for 2021 (postponed from 2020 due to Covid-19);
and approved for Nepal and Malawi.
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Typhoid vaccines SAGE highlighted difficulties with the lack of typhoid
disease burden data in many countries to inform
vaccination strategies. SAGE requested a review of
the typhoid burden methodology and estimates with
disease burden expansion factors.


Apr 2019 Ongoing WHO and US CDC (with an expert Working Group) are developing a typhoid burden and risk
assessment framework as guidance for countries to systematically assess the burden and risk of
typhoid, to support decision-making on TCV use and other control strategies. Piloting of the tool is
scheduled in 2021. WHO will be convening a stakeholder consultation starting in Q2 2021, with
research groups generating typhoid burden estimates and additional experts, to review the
methodology and estimates on typhoid disease burden to ensure appropriate interpretation and use of
the data by policymakers at all levels.


Vaccine coverage SAGE recommended that WHO explore alternative
survey methods to improve the precision, reduce
the cost and improve the usefulness of survey
results to national and local immunization
programmes.


Nov 2011 Ongoing Following a thorough review of sampling methodologies; new technologies for constructing sampling
frames, supervision of field work, data collection, and analysis; and alternative content, collection,
analysis, presentation and linkages with other health household surveys, WHO published, first as a
working draft in 2015 and as a final document in 2018, its “Vaccination Coverage Cluster Survey
Reference Manual”, see http://www.who.int/immunization/documents/who_ivb_18.09/en. In addition to
this Manual several accompanying tools have been produced, including a tool to facilitate standardized
data analysis, “Vaccination Coverage Quality Indicators (VCQI)”, a sample size calculator, and practical
guidance including one that focuses on post-campaign coverage surveys and another that includes
model questionnaires, model protocols, reports, etc. In 2019, a White Paper to standardize and support
the generation of immunization-related survey indicators, along with model questionnaires, from any
household survey was published on the EPI/WHO website. Also, collaboration with DHS and MICS, on
the immunization component of those large surveys is ongoing. A research agenda related to surveys
was developed and published, see: https://www.ncbi.nlm.nih.gov/pubmed/30041880 and efforts are
undergoing to support research, with a lit review on recall having been published
https://gatesopenresearch.org/articles/3-923 and work on the KAP module ongoing as part of the
[immunization] demand hub.
Finally, several capacity building activities around vaccination coverage surveys have been conducted
since 2015. These have included briefings with regions and selected countries, trainings for regional
focal points, consultants, statisticians and immunization program officers. The largest initiative to
develop capacities on the new WHO survey recommendations was the design and successful
implementation of the Survey Scholar distance-learning initiative, using an approach that is based on
evidence-based adult-learning methodologies for distance learning. The first such training was done in
English in 2017, and the module on survey data analysis and interpretation was repeated in mid-2018.
The French version was conducted between Q4 2018 and 2019. A community of Survey Scholar
Alumni has been created and, in partnership with Gavi, activities to further develop survey consultants
are underway. All WHO survey related-materials are available here:
http://www.who.int/immunization/monitoring_surveillance/routine/coverage/en/index2.html
Discussions are ongoing on experiences of vaccination coverage surveys in the current Covid-19
context.
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Vaccine coverage SAGE recommended that WHO support new
research for biological specimen collection including
rapid on-site diagnostics that could improve
coverage and susceptibility estimates. Improved
serological surveillance techniques could be
integrated with existing population-based surveys
such as DHS or MICS. These research topics
should be included on the QUIVER (now IVIR-AC)
agenda.


Nov 2011 Ongoing With the support from the Bill and Melinda Gates Foundation (BMGF), a rapid diagnostic test (RDT)
device and prototype sample collection device Oralight have been developed. The RDT test system is
based on specimen lateral flow. The tests results can be read manually or by using a reader combined
with mobile phone. The RDTs intended use is for the detection of measles specific antibodies in serum
and oral fluid. The prototype showed high sensitivity and specificity (91 and 94% respectively for serum
and 90 and 96% for OF). On top of that, measles virus genome could be reliably detected in the POCT
strips and used for genotyping, even after prolonged storage for more than a month at 20-25°C. The
added advantage was that the POCT was highly thermostable and the results showed high
concordance with gold standard assay used in the Global Measles Rubella Laboratory Network
(GMLRN). The assay is particularly useful in endemic settings as well as in settings near elimination of
even post elimination and suffering re-introduction or in hard-to-reach areas.
During a 2017 meeting of the Measles Rubella Initiative on Research and Innovation this RDT came
out as one of the top research priorities. It will allow monitoring disease using effective surveillance and
evaluate programmatic efforts to ensure progress. It will also aid in developing and maintaining
outbreak preparedness, and respond rapidly to outbreaks and manage cases. Various field studies in
different epidemiological and health care settings have been conducted or are in progress, including
countries in different phases of measles control and with different health care infrastructures (India,
Uganda, Malaysia, Ghana and Cameroon) to determine the operational feasibility of using RDT in
combination with serum or OF in a field setting.
Currently, besides the measles IgM assay for oral fluid, capillary blood and serum, a RDT for rubella
IgM is being developed. Funding has been secured to conduct evaluation studies. Efforts are also
underway for technology transfer for production of the RDTs. Currently, Public Health England still is
custodian of the technology. With support of BMGF development of the rubella RDTs and start-up of
commercial production with consortium including Mologic, Fondation Merieux, Institut Pasteur Dakar
and Diatropix has been established. First production of measles RDT is expected to start in May 2020.
Because of the COVID-19 pandemic, production has been delayed. Initial evaluation of Rubella RDT
shows promising results.
20200216 Little progress has been made since the last report. WHO and regional offices have started
to develop an implementation guide as well as use-case and pilot studies to introduce RDT in member
states with a modified surveillance system based on the implementation guide.


Vaccine
Hesitancy/Demand


SAGE acknowledged the necessity to develop core
capacities at headquarters and regional level for
gaining behavioural insights that can be applied in
an integrated fashion for prevention of many
communicable and non-communicable diseases, as
well as vaccine hesitancy. This will require the
involvement of sociologists, psychologists,
anthropologists, experts in social marketing,
communication experts, and specific disease and
vaccine experts.


Oct 2014 Ongoing A range of activities are now ongoing in this area. There is now 1FTE at WHO HQ focused on this
area, with priorities oriented towards supporting programmes and partners to assess and address
under-vaccination (including hesitancy) through behaviourally-informed and targeted approaches.
These efforts are also aligned with other partners (primarily UNICEF, CDC, BMGF, and Gavi) through
the global 'Demand Hub' coordination mechanism.


For WHO there is focus on three main areas of work: quality services, special risk groups, and strategic
and risk communications, including resiliency. Cross-cutting these areas is a dedicated work stream
on behavioural and social data, with the development of globally standardised qualitative and
quantitative tools to support countries to better assess under-vaccination. In the first half of 2020, these
tools are being field tested in 5-6 countries in diverse settings to begin to establish comparability and
validity of measures globally.


In the area of acceptance and demand for vaccination, a range of new and updated tools and guidance
are being developed on: strategic communications, service quality, and updated global documentation
on 'Tailoring Immunization Programmes', bringing in new human-centred design approaches. New tools
to support countries to assess and address behavioural and social drivers (BeSD) of vaccination are
also in development and in the first half of 2020 being field tested in a range of different settings. All
updated and new guidance and tools are available on the following page:
https://www.who.int/immunization/programmes_systems/vaccine_hesitancy/en/
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Yellow Fever SAGE prioritized head to head non-inferiority
studies of all 4 WHO prequalified Yellow Fever
vaccines, as well non-inferiority studies in special
populations. Of particular importance, given the
consequences for international travel involving IHR
requirements is the duration of protection with
fractional dosing, including the potential need for
revaccination. Safety and effectiveness
assessments should be put in place when minimal
effective doses are used.


Oct 2016 Ongoing IVR actively promotes the research agenda, and several relevant studies are in planning or execution
phase. A technical consultation was held in Nov 2017, and the report is available on WHO's website.
Fractional dose non-inferiority studies for all 4 prequalified vaccines have been conducted (results
pending), and fractional dose studies in infants have been launched (both Africa). Immunogenicity
study in DRC 1 year data have been published showing excellent results. In June 2018, Martins et al.
published 8 year follow-up immunogencity data from a YF vaccine dose finding study in military
personal, with very encouraging results. Fractional dose was extensively used during 2018 campaigns
in Brazil, which will allow to gather more data on programmatic aspects and safety. In Nov 2019, a
follow up meeting to discuss interim results was held (pediatric, comparison between 4 PQ'ed
vaccines, ID administration). The meeting reports are published at:
https://www.who.int/immunization/research/meetings_workshops/consultations_fractional_yellow_fever
/en/.  A randomized, blinded non inferiority trial on the immunogenicity and safety of fractional doses of
all four prequalified yellow fever vaccines in adults conducted by EPIcentre has been completed and
published (https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32520-4/fulltext).  The
study confirms that fractional dosing can be done for all prequalified vaccines, if circumstances require.
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Updated March 2021 


CURRENT SAGE WORKING GROUPS 
As of  4 March 2021 


Disclaimer: this list includes the current working groups and their active members. These working groups are listed in 
the order in which they were established. For the complete history of current and previous working groups and their 
membership from inception, please visit the SAGE website (https://www.who.int/groups/strategic-advisory-group-of-
experts-on-immunization/working-groups). 


1. SAGE working group on polio (established August 2008)


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/polio-vaccine 


Terms of Reference 
Since the launch of the Polio Eradication and Endgame Strategic Plan, significant progress has been made towards 
Wild Poliovirus eradication and achievement of withdrawal of oral polio vaccine type 2 (OPV2) and introduction of IPV 
in routine immunization. Nevertheless, challenges remain, in particular the persistence of Wild Poliovirus circulation in 
the last endemic areas; and emergence of outbreaks due to circulating vaccine-derived polio virus type 2 (cDVPVs). 
The Strategic Advisory Group of Experts (SAGE) on Immunization working group on polio was established in August 
2008 to review the available scientific evidence and provide SAGE and the Global Polio Eradication Initiative (GPEI) 
with technical guidance on the Polio Eradication and Endgame Strategy. 


Planned scope of work for the SAGE working group on polio for the coming years:


• Prepare SAGE for the development of comprehensive policy guidance on Polio Eradication Initiative, including
by:


o Reviewing long-term Polio Risks & Risk Management Strategies:
reviewing the long-term risks associated with use of live poliovirus vaccines after wild polio
transmission is interrupted globally, and reviewing the range of strategies for mitigating those risks in
low-income settings (e.g. coordinated OPV cessation, mOPV stockpiles and response mechanisms).


o Assessing Current & Future IPV Products:
reviewing the existing range of OPV/IPV products, in terms of supply capacity, production cost, price,
presentations, etc. and their appropriateness and suitability for low-income settings; and studying the
'pipeline'


o Establishing long-term IPV Policies:
establishing the range of IPV vaccination schedule options that could be utilized in a post-eradication
world, given the difference in polio immunization objectives and poliovirus importation and circulation
risks; and identifying and characterizing the programmatic implications, economics and opportunity
costs of those policy options and availability of different IPV products, for both IPV stand-alone and
combination formulations, in low-income settings;


o Identifying and prioritizing knowledge gaps that should be addressed to facilitate SAGE decision-
making on the role(s) and options for IPV use in the post-eradication era in low-income settings.


• Propose key recommendations to SAGE, supplementing the WHO position paper 2016 on Polio vaccines
based on the progress of polio eradication efforts and new scientific evidence.


• Advise SAGE on technical guidance to WHO and the GPEI for the development and finalization of the overall
polio eradication 'endgame strategy' to reduce long-term risks associated with OPV and to accelerate wild
poliovirus eradication, including:


o Establishing long-term IPV Policies:
the range of IPV vaccination schedule options that could be utilized in a post-eradication world, given
the difference in polio immunization objectives and poliovirus importation and circulation risks; and
identifying and characterizing the programmatic implications, economics and opportunity costs of
those policy options and availability of different IPV products, for both IPV stand-alone and
combination formulations, in low-income settings


o Strategy and priorities in the related areas of outbreak response, surveillance, containment, risk
assessment (esp. Vaccine Derived Polio Viruses), research and product development, and vaccine
supply
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Composition  


SAGE Members 


• Dr Ilesh Jani, (Co-Chair of the Working Group), National Institute of Health, Mozambique
• Ezzeddine Mohsni, Senior Technical Adviser in Global Health Development/ Eastern Mediterranean Public


Health Network (Working Group member from February 2019)


Experts 


• Guillaume Chabot-Couture, Director of research, global development, Institute for Disease Modeling , Seattle,
WA, USA


• Shelley Deeks, Chief, Communicable Diseases, Emergency Preparedness and Response, Public Health
Ontario, Toronto, Canada


• Peter Figueroa University of the West Indies, Jamaica (Co-Chair of Working Group and SAGE member until
April 2015)


• Deepa Gamage, Senior Epidemiologist, Epidemiology unit, MoH, Sri Lanka
• Jeffrey Mphahlele, Vice President for Research, South African Medical Research Council, Pretoria, South


Africa
• Jean-Marc Olivé, Chair of the Technical Advisory Group (TAG), Pakistan, Afghanistan, Horn of Africa and


Lake Chad
• Kathleen O’Reilly, Assistant Professor in Mathematical Modelling, the London School of Hygiene & Tropical


Medecine, UK
• Sonia Resik, Professor of Microbiology at Havana Medical University and director of polio laboratory, IPK,


Havana, Cuba
• Ali Faisal Saleem, Assistant Professor, Aga Khan University, Karachi, Pakistan
• Khalequ Zaman, Scientist and Epidemiologist, International Centre for Diarrhoeal Disease Research, Dhaka,


Bangladesh


2. SAGE working group on measles and rubella vaccines (established November 2011)


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/measles-and-rubella 


Terms of Reference 


• Review progress towards global measles control targets and regional measles and rubella elimination goals and
highlight key obstacles.


• Prepare for regular updates and review by SAGE on progress and challenges in achieving existing measles and
rubella control targets and propose necessary updating of current WHO recommendations on
vaccines (including outbreak response immunization) and surveillance strategies.


• Identify gaps in essential evidence and programme barriers to achieving measles and rubella/CRS elimination
targets and present SAGE with proposed areas for operational or basic science research. The working group
will liaise with other relevant technical advisory committees (e.g. Immunization and vaccines related
implementation research advisory committee (IVIR-AC), and the Immunization Practice Advisory Committee
(IPAC)) to address relevant quantitative issues as well as those related to immunization practices.


• Explore the potential use of new technologies that could help improve coverage and thereby expedite
elimination of measles/rubella.


• Advise SAGE, no later than 2020, whether a formal global goal for measles eradication and/or rubella
eradication should be set with timeframes for its achievement.


Composition 


SAGE Members 


• Jaleela Sayed Jawad, Ministry of Health, Kingdom of Bahrain (Member of the Working Group since January
2017, SAGE Member since 2015).


• Kim Mulholland, Professorial Fellow, Murdoch Childrens Research Institute, Parkville, Australia (Member
of the Working Group and SAGE member since July 2020)


Experts 


• Ma Chao, Chinese Center for Disease Control and Prevention, China (Member of the Working Group since
June 2019)


• Deepa Gamage, Epidemiology Unit, Ministry of Health, Sri Lanka (Member of the Working Group since June
2019)


• Susan Hahné, RIVM, the Netherlands (Member of the Working Group since July 2020)
• Youngmee Jee, Centre for Pathology and Immunology, National Institute of Health, Korean Centre for Disease


Control and Prevention, Republic of Korea (Member of the Working Group since January 2019, SAGE
Member 2017 - 2020)
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• Mark Jit, London School of Hygiene and Tropical Medicine, UK (Member of the Working Group since January 
2017) 


• Saad Omer, Johns Hopkins Bloomberg School of Public Health, USA (Member of the Working Group since 
July 2020) 


• Walter Orenstein, Emory University School of Medicine, USA (Member of the Working Group since January 
2017) 


• Paul Rota, Division of Viral Diseases, Centers for Disease Control and Prevention, USA (Member of the 
Working Group since January 2018) 


• William Schluter, Global Immunization Division, Centers for Disease Control and Prevention, USA (Member of 
the Working Group since January 2018 


 
 
3. SAGE Working Group on Ebola Vaccines and Vaccination (established November 2014) 


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/ebola 


 
Terms of Reference 
 


The Strategic Advisory Group of Experts (SAGE) on Immunization Working Group is exceptionally established 
with an urgent program of work to facilitate a SAGE review of available evidence and advice to WHO on the 
potential post-licensure use of the Ebola vaccines in order to mitigate the public health impact of the disease and 
possibly curtail the ongoing epidemic, as well as to prevent or reduce the risk of spread of disease in the future. 
The Working Group will consult with the Task Force for Immunization for the African region to get their inputs into 
the operationalization of immunization delivery and consolidate the feedback into a report to SAGE with 
recommendations on potential strategies for the deployment of vaccines. 
 
In order to facilitate the review, the Working Group will provide technical advice and support to the WHO 
secretariat by: 
 


1. Reviewing the essential evidence required for making policy recommendations and on strategies for 
deployment of vaccines. 


2. Reviewing the available epidemiological data to define the risk of disease and mortality in different population 
groups in order to allow prioritization of vaccination. 


3. Reviewing the evidence, as it becomes available, on the safety, and efficacy of candidate vaccines, including 
the optimal vaccination schedules to be used for each vaccine. 


4. Reviewing the data on the projected impact of different vaccination strategies generated by mathematical 
models. 


5. Reviewing the synthesis of the above data for presentation to SAGE and in drafting recommendations for 
consideration by SAGE. 


6. Reviewing the projections of vaccine supply to inform recommendations on the deployment of vaccines. 
 
Composition 
 
SAGE Members 


• Ezzeddine Mohsni, Senior Technical Adviser in GHD/EMPHNET (Global Health Development / Eastern 
Mediterranean Public Health Network) (Chair of the Working Group) 


• Shabir Mahdi, Professor of Vaccinology at the University of the Witwatersrand, Johannesburg, South Africa. 
(Serves on the Working Group as of January 2019) 


 
Experts  


• Nick Andrews, Public Health England, United Kingdom. 
• George Bonsu, Ministry of Health, Ghana. 
• David Durrheim, Hunter New England Area Health Service, Australia. (SAGE member until April 2012) 
• Jean-Paul Jemmy, Médecins Sans Frontières, Belgium. 
• Ann Kelly, University of Exeter, United Kingdom. 
• Keymanthri Moodley, Stellenbosch University, South Africa. 
• Diop Ndack, University Cheikh Anta Diop, Senegal. 
• Cesar Velasco Muñoz, Hospital Clínico Lozano Blesa, Spain.  
• Chris Ockenhouse, PATH, United States of America. 
• Helen Rees, University of Witwatersrand, South Africa. (Former SAGE Chair 2010 - 2013) 
• Robert Pless: Public Health Agency of Canada, Canada 
• Charles Wiysonge: Stellenbosch University, South Africa (SAGE member until October 2018) 
• Fred Were, University of Nairobi, Kenya (SAGE member until October 2019) 
• Oyewale Tomori, Redeemer's University, Nigeria. (Co-Chair of the Working Group until March 2016 and 


SAGE member until April 2015) 
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4. SAGE Working Group on pneumococcal conjugate vaccine (established December 2016)  


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/pneumococcal-
vaccines 
 
Terms of Reference (as of December 2019) 
 
To provide advice to SAGE on use of pneumococcal vaccines for a national programme to vaccinate adults, the 
Working Group will: 


• Review burden of pneumococcal disease in adults; 
• Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost of pneumococcal 


vaccines in older adults (i.e., over 50 years); 
• Review evidence of other means of prevention of pneumococcal disease in older adults, including impact of 


herd immunity from infant pneumococcal vaccination programmes;  
• Review country experiences with delivering pneumococcal vaccination to adults, including coverage, feasibility, 


and programmatic considerations.  
In collaboration with work on the Defeating Meningitis Roadmap and the SAGE Meningococcal Vaccines and 
Vaccination Working Group and with regards to children and adults, the Working Group will review evidence for 
pneumococcal conjugate vaccine use in outbreaks.  
 
Composition 
SAGE Members 


• Andrew J. Pollard, University of Oxford, United Kingdom (Chair of the Working Group) 
• Peter McIntyre, University of Sydney, Australia  
• Edward Kim Mulholland: Murdoch Childrens Research Institute, Australia 


 
 


Experts 


• Narendra Arora: The INCLEN Trust International, New Delhi 
• Stefan Flasche: London School of Hygiene & Tropical Medicine, United Kingdom 
• Kyung-Hyo Kim: Ewha Womans University School of Medicine, Republic of Korea 
• David Goldblatt: University College London, United Kingdom 
• Elisabeth Lieke Sanders: National Institute for Public Health and the Environment, The Netherlands 
• Dafrossa Lymo: Ministry of Health, Tanzania 
• Elizabeth Miller: Public Health England, United Kingdom 
• Tamara Pilishvili: Centers for Disease Control and Prevention, United States of America 
• Cristiana Toscano: Federal University of Goiás, Brazil 


 
 
 
5. SAGE Working Group on Influenza (established December 2017) 


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/influenza 
 
Terms of Reference 
 
The Working Group will be requested to review the scientific evidence and relevant programmatic considerations to 
assess whether there is sufficient evidence to inform a revision of the global policy on the use of influenza vaccines, 
and for subsequent updating of the WHO position paper on influenza vaccines. 


 
Specifically the Working Group will be asked to review the following elements: 


 
1. the evidence on the effect of prior immunization on the efficacy and effectiveness of seasonal influenza 


vaccines, and whether a change in policy would result in improved public health outcomes 
2. the evidence on the effectiveness of adjuvanted seasonal influenza vaccines in pediatric populations 
3. the evidence on the effectiveness of improved formulations for influenza vaccines for older adults and other 


risk groups 
4. the evidence on the effectiveness of live attenuated influenza vaccines. 


 
Composition 
SAGE members 


• Rakesh Aggarwal: Institute of Medical Sciences, Lucknow, India 
• Andrew J. Pollard: University of Oxford, United Kingdom (Chair of the Working Group) 
 


Experts 


• Jon Abramson, Wake Forest Baptist Health, USA; 
• Joseph Bresee, Centers for Disease Control and Prevention, USA; 
• Cheryl Cohen, National Institute of Communicable Diseases, South Africa; 
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• Rebecca J. Cox, University of Bergen, Norway; 
• Luzhao Feng, Chinese Center for Disease Control and Prevention, China; 
• Kawsar Talaat, Johns Hopkins Bloomberg School of Public Health, USA; 
• Hanna Nohynek, National Institute for Health and Welfare, Finland; 
• Richard Pebody, Public Health England, United Kingdom; 
• Sheena Sullivan, WHO Collaborating Centre for Reference and Research on Influenza, Australia; 
• Bryna Warshawsky, Public Health Ontario; Ontario Agency for Health Protection and Promotion, Canada; 
• Maria Zambon, Public Health England, United Kingdom. 


 
 
 
6. SAGE Working Group on potential contribution of HPV vaccines and immunization 


towards cervical cancer elimination (established June 2018; suspended) 


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/hpv 
 
Terms of Reference (for the period of June 2018 – November 2019) 
 


• To critically appraise the evidence and potential effect and cost effectiveness of various vaccination strategies 
towards the achievement of cervical cancer elimination. 


• To review the potential contribution of HPV vaccination towards cervical cancer elimination. 
• To develop and propose interim goals that can be achieved through immunization as part of the efforts 


towards cancer elimination. 
• To develop and propose indicators to monitor the accomplishment of these interim goals.  
• To discuss and propose additional research related to vaccines and immunization needed to attain these 


goals and outline potential innovations that may help enhance the achievement of these goals. 
 
Composition 
 
SAGE members 


• Professor Rakesh Aggarwal, Uttar Pradesh, India, (SAGE Member)  
• Professor Andrew J. Pollard, Oxford, UK 


 
Experts 


• Professor Neerja Bhatla, New Delhi, India 
• Dr Shereen Bhutta, Islamabad, Pakistan 
• Dr Deepa Gamage, Colombo, Sri Lanka 
• Professor Suzanne Garland, Melboume, Australia 
• Dr Lauri Markowitz, Atlanta, USA 
• Professor Youlin Qiao, Chengdu, China 
• Professor Helen Rees, Johannesburg, South Africa (former SAGE Member) 
• Dr Silvia Franceschi, Aviano, Italy 
• Professor Eduardo Franco, Montreal, Canada 
• Dr John Schiller, Bethesda, USA 
• Professor Margaret Stanley, Cambridge, UK 


 
 
7. SAGE Working Group on meningococcal vaccines and vaccination (established May 


2019) 


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/meningococcal-
vaccines-and-vaccination 


Terms of Reference 


The Working Group is established to prepare a SAGE review of new evidence and advice to WHO on the use of 
meningococcal vaccines in order to mitigate the public health impact of the disease, including to reduce the risk of 
epidemics and to prevent health emergencies. Specifically, this will include updating recommendations for the optimal 
use of meningococcal conjugate vaccines in the meningitis belt and globally; as well developing recommendations for 
the use of meningococcal B vaccines.  


The Working Group will also prepare a SAGE review of the plan and advice to WHO on the global roadmap to defeat 
meningitis by 2030, focusing on bacterial meningitis and equitable and sustainable access to vaccines, diagnosis and 
treatment. In order to prepare for the review, the Working Group will provide technical advice and support to the WHO 
secretariat through reviews of: 
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• The essential evidence required for updating or developing policy recommendations for meningococcal 
vaccines, including on strategies for use of vaccines to respond to epidemics; 


• The updated epidemiological data on meningococcal carriage, disease, mortality and epidemics, globally and 
in different regions and population groups; 


• The evidence on the use of meningococcal vaccines, globally and in different regions and population groups, 
including in outbreak response settings, with a particular focus on protein based vaccines against group B 
meningococcus and conjugate vaccines against all other meningococci; 


• The evidence on the safety, immunogenicity and efficacy of candidate vaccines, in various target age groups 
and using different schedules. 


• The results from modelling studies on the impact of different vaccination strategies. 
• The summary of the above data for presentation to SAGE and the draft recommendations for consideration by 


SAGE. These recommendations will be used to update the WHO position paper on meningococcal vaccines. 
• The draft Defeating meningitis by 2030 global roadmap and the draft advice for consideration by SAGE. 


 


Composition 


SAGE members 


• Kathleen Neuzil (Chair of the WG): Center for Vaccine Development and Global Health (CVD), University of 
Maryland School of Medicine, USA. 


• Peter McIntyre: University of Sydney, Australia 
 


Experts 


• Ray Borrow: Public Health England, UK 
• Dominique Caugant: Norwegian Institute of Public Health, Norway 
• Matthew Coldiron: Epicentre, France 
• Abdulrazaq Garba Habib: Bayero University Kano, Nigeria 
• Ziad Memish: Saudi Ministry of Health, Saudi 
• Judith Mueller: Ecole des Hautes Etudes en Santé Publique, France 
• Rasmata Ouedraogo: Centre Hospitalier Pédiatrique Charles de Gaulle, Burkina Faso 
• Marco Sáfadi: Santa Casa de São Paulo School of Medical Sciences, Brazil 
• Manish Sadarangani: University of British Columbia and British Columbia Children’s Hopsital, Canada 
• David Stephens: Emory University School of Medicine, USA 
• Caroline Trotter: University of Cambridge, UK 
• Ann von Gottberg: National Health Laboratory Service, South Africa 
• Shao Zhujun: Chinese Center for Disease Control and Prevention, China 


 


8. SAGE Working Group on Covid-19 vaccines (established June 2020) 


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/covid-19 


Terms of Reference 


This Working Group will be requested to advise WHO and its Member States on the use of initially pre-licensed 
vaccines, followed by updates as additional information on product use becomes available. The timeliness of setting up 
this group will ensure a coordinated approach with the vaccine Research and Development (R&D) community, in order 
to accelerate timelines and maximize global efforts to make evidence-informed policy decisions for the best use of a 
vaccine against COVID-19. The ultimate goal of a vaccine against COVID-19 is to rapidly contain the pandemic, save 
lives, protect health care systems, and restore global economies. 
Specifically the Working Group will be asked to: 


• Provide continuous review of the available evidence on the progress of candidate vaccines against COVID-19, 
and provide regular updates to SAGE; 


• Provide guidance for the development of prediction models to determine the optimal age groups and target 
populations for vaccine introduction and guide vaccine introduction for optimal impact, and contribute to 
updates of target product profiles of vaccines for outbreak and for endemic use; 


• Prepare policy advice to SAGE on the accelerated use of vaccines (pre-licensure and post-licensure) to 
mitigate the public health impact of COVID-19, to possibly curtail the ongoing pandemic, as well as to prevent 
or reduce the risk of spread of disease in the future. This will include recommendations for early allocation of 
vaccines when vaccine supply is still limited; 


• Provide guidance to ensure equitable access to vaccination, and guidance on the safety of vaccines when 
safety data from wider population use become available, in close collaboration with Global Advisory 
Committee on Vaccine Safety (GACVS) 
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Composition 


SAGE Members 


• Hanna Nohynek: Finnish Institute for Health and Welfare (THL), Finland (Chair of the Working Group); 
• Folake Olayinka: USAID, USA; 
• Sonali Kochhar: University of Washington, USA; 


 
Experts 


• Muhammed Afolabi: London School of Hygiene & Tropical Medicine, UK 
• Celia Alpuche: Instituto Nacional de Salud Publica, Mexico; 
• Hyam Bashour: Al Sham Private University, Syria; 
• David Durrheim: University of Newcastle, Australia; 
• Ruth Faden: Johns Hopkins Berman Institute of Bioethics, USA; 
• Nicholas Grassly: Imperial College London, UK; 
• Eusebio Macete: the Manhiça Health Research Centre, Mozambique; 
• Kayvon Modjarrad: Walter Reed Army Institute of Research, USA; 
• Sarah Pallas: U.S. Centers for Disease Control and Prevention, USA; 
• Mary Ramsay: Public Health England, UK; 
• Peter Smith: London School of Hygiene & Tropical Medicine, UK; 
• H. Keipp Talbot: Vanderbilt University Medical Center, USA; 
• Cristiana Toscano: Federal University of Goiás, Brazil; 
• Yin Zundong: Chinese Center for Disease Control and Prevention, China. 


 
 
9. SAGE Working Group on Hepatitis A vaccines (established August 2020) 


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/hepatitis-a 


 


Terms of Reference 


The working group is tasked to review the evidence with respect to the following  questions/issues and to propose to 
SAGE recommendations, including the need to update recommendations stated in the current (2012) hepatitis A 
vaccine position paper.    


1. Review data regarding the global prevalence and burden of disease caused by hepatitis A virus infection, 
including outbreaks. 


2. Identify a global list of inactivated and live attenuated hepatitis A vaccines that are being used in public health 
programmes. 


3. Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost-effectiveness of 
internationally available hepatitis A vaccines, considering all dosing and schedules in particular single 
dose schedules of inactivated vaccine. 


4. Review programmatic and feasibility of introduction into risk-based vaccination and routine immunization 
schedule. 


5. Consider an update to the 2012 WHO position paper on hepatitis A vaccines. 
 


Composition 


SAGE Members 


• Rakesh Aggarwal (Chair of the working group) Jawaharlal Institute of Postgraduate Medical Education and 
Research, India. 


• Shabir Mahdi, University of the Witwatersrand, South Africa 
Experts 


• Zhijie An, Chinese Center for Disease Control and Prevention, China 
• Fuqiang Cui, Peking University, China 
• Manal Hamdy El Sayed, Ain Shams University, Egypt 
• Jorgue Enrique Gonzalez, National Administration for Laboratories and Institutes of Health, Argentina 
• Sema Mandal, Public Health England, UK 
• Kassiani Mellou, Hellenic Public Health Organization, Greece  
• Noele Nelson, Centers for Disease Prevention and Control, USA 
• Thomas Wierzba, Wake Forest School of Medicine, USA 
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10. Malaria Programme Advisory Group (MPAC) 


https://www.who.int/initiatives/malaria-vaccine-implementation-programme/programme-advisory-group 


 


Terms of Reference 


The role of the Programme Advisory Group (PAG) is two-fold: 
1. To provide technical advice and recommendations to the WHO MVIP Leadership Team (which includes the 


Executive Director, Universal Health Coverage/Life Course (ExDir UHL) Assistant Directors-General (ADGs) 
of Universal Health Coverage/Communicable and Noncommunicable Diseases (UNC) and Access to 
Medicines and Health Products (MHP), the Regional Director (RD) of the Regional Office for Africa (AFRO), 
the Directors of Immunization, Vaccines and Biologicals (IVB), the Global Malaria Programme (GMP) and 
AFRO, and the WHO Representatives of Ghana, Kenya and Malawi, and to the Programme Coordination 
Team on issues concerning MVIP. Specific responsibilities include: 


o Review and advice to WHO regarding the final master protocol for the RTS,S/AS01 pilot evaluations, 
to ensure appropriate design and methodologies to assess the questions highlighted by SAGE and 
MPAC. 


o Regular review and advice to WHO of MVIP activities and progress to ensure implementation 
according to protocols and scientific guidelines. 


o Review and regular advice to WHO of MVIP reports and data for submission to WHO advisory bodies 
(in particular MPAC and SAGE). 


o Advice to WHO on specific technical, scientific or programmatic questions that may arise over the 
course of the MVIP implementation. 


 
2. To review the evidence, as it becomes available, including but not limited to the MVIP, on the balance of 


benefits and risks of RTS,S/AS01 and consolidate the feedback into a report to SAGE and MPAC with 
recommendations on potential wider scale use of the vaccine in sub-Saharan Africa. Specific responsibilities 
include: 


o Review data on efficacy, effectiveness, duration of protection, safety, feasibility, acceptability, impact, 
equity impact, economic aspects and other relevant considerations of the RTS,S/AS01 vaccine. Seek 
advice and recommendations from other advisory groups, such as the MVIP Data Safety and 
Monitoring Board (DSMB), the Global Advisory Committee on Vaccine Safety (GACVS), the African 
Advisory Committee on Vaccine Safety (AACVS), the Regional Immunization Technical Advisory 
Group (RITAG), the Immunization and vaccines related implementation research advisory committee 
(IVIR-AC) and others as relevant. 


o Develop draft policy recommendations on the potential wider scale use of the malaria vaccine for 
consideration by SAGE and MPAC in line with the Framework for Policy Decision on RTS,S/AS01 by 
assessing the quality of the evidence and completing an evidence-to-recommendation table for 
systematic consideration of the criteria specified therein. 


o Advise on the appropriate timing for review of the evidence by SAGE and MPAC in view to making 
policy recommendations and updating the 2016 WHO position paper on malaria vaccines. 


 
SAGE members 


• Kathleen Neuzil: Center for Vaccine Development and Global Health (CVD), University of Maryland School of 
Medicine, USA; 


• Kim Mulholland, Professorial Fellow, Murdoch Childrens Research Institute, Parkville, Australia (Member 
of the Working Group and SAGE member since July 2020); 


 
Experts 


• Ifedayo Adetifa, London School of Hygiene and Tropical Medicine; 
• Nick Andrews, Public Health England, United Kingdom; 
• Corine Karema, Swiss Tropical and Public Health Institute, Basel, Switzerland; 
• Eusebio Macete: the Manhiça Health Research Centre, Mozambique; 
• Peter Smith (Chair of the PAG): London School of Hygiene & Tropical Medicine, UK; 
• Fred Were, University of Nairobi, Kenya (SAGE member until October 2019) 
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‘How to’ guide 
Version: 9 March 2020 


1 GENERAL COMMENTS 


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


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


The interactive SAGE yellow book pdf document (or eYellow Book - eYB) is built of a ‘main’ 
document containing the table of content, the agenda and a series of session landing pages 
from which you can open the different attachments.  
All the technical content is encapsulated in the different attachments. 


2 HOW TO USE THE EYELLOW BOOK (EYB) 


The table of contents page is your starting point. Clicking on a session in the table will bring you 
directly to the session landing page. You can also follow the hyperlinks in the agenda. 


2.1 ‘BACK TO TOC’ BUTTON 
The ‘Back to TOC’ button on each page allows you to navigate back to the table of content from 
any page by a simple click. 


2.2 SESSION LANDING PAGES 
Each landing page has three subsections with the list of documents to read: 


- Executive Summary: gives a brief outline of session objectives and the questions asked
- Background document (essential): lists the essential documents to read to prepare the


session (previously those documents featuring in the paper copy of the yellow book)
- Background documents (additional): lists other information material useful for the


session. Previously the ‘online-only’ material.


Clicking on the different items of those lists will open the documents as attachments in 
separate tabs of the Acrobat reader.  
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2.3 REFERENCING  ATTACHMENTS: 
All General/administrative attachments are numbered with capital Letter A-E.   
e.g.: A_admin_general. 
 
The names of documents related to the sessions all start with the session number followed  


- by ‘.’ and by a sequential order number 
- then by  ‘_’ and a short session title  


e.g.: 1.1_Polio 
The full names of the different sessions are found in the table of content. 
For usability, please close unused tabs regularly (at least when changing session). 
The standardised denomination of attachments will allow you to reference easily the 
information: for instance “page 2, second para of 1.1_director”. 


3 ADVANCED FUNCTIONS 


3.1 SEARCHING DOCUMENTS FOR KEYWORDS 
If you wish to search for keywords in the background documentation (attachments), the search 
function in the edit menu (or Ctrl +F) won’t do the job, as it only searches in the main 
document.  
You will therefore need to do the search in the attachments pane. If you don’t see the 
attachment pane on the left-hand side:  
Go to View: ->Show/Hide->Navigation Panes->Attachments 
 
 
 
In the attachment pane, click on the search attachment button and type the keywords. This will 


search in all attachments but also in the main document. 


3.2 COMMENTING  
The comment tool will allow you to annotate your pdf and save 
changes. There are different ways to annotate the document 
including sticky notes, highlights, text boxes or even text 
replacement.  
The most convenient way to annotate specific sentences in the 


text is to select the text, right-click ‘Add note to text’ and to 


type the text in the text box in the comment pane. Don’t 
forget to save your commented document. 
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EVD OUTBREAK 
 


 


Expanded Access/ Compassionate use of rVSV-ZEBOV GP  


using Ring vaccination 


 
 
 
 
 
 


EQUATEUR – Mbandaka – May-July 2018 
Preliminary safety report for the DSMB 


November 15, 2018 
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Brief Summary: 


In Equateur, ring vaccination started on 21 May 2018, 13 days after the first EVD case. In total, 1837 participants were vaccinated, from May 21st to June 24th  in 14 


community rings and 2 clusters of HCW/FLW. 


No EVD case was observed among the eligible and vaccinated participants. 


8 Serious Adverse Events were reported, with none assessed to be attributable to the vaccine. 


A total of 1137 adverse events were reported, with 1 assessed to be severe. 


Table 1 - Demographic information in eligible and vaccinated participants 


Number of community rings 14 


Number of HCW/FLW clusters 2 


Number of CCCs 2092 


Number of eligible 1855 


Number of vaccinees 1837 


Age in years 36 (22 - 48) 


  1-5 years 96 (5.2%) 


  6-17 years 205 (11.1%) 


  ≥18 years 1517 (81.9%)1 


Women 554/1818 (30%) 


Front-line workers2 839 (46%) 


  FU Day 3 1726/1818 (95%) 


  FU Day 14 1654/1818 (91%) 


  FU Day 21 1708/1818 (94%) 


 
1 There are 19 vaccinated adults for which consent forms are missing that we excluded from the analysis. 1818 is the number of participants for which we have full information. 
2 Corresponds to the number of HCW/FLW vaccinated in the ring dedicated to them and does not count the HCW/FLW potentially vaccinated in community rings. 
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Table 2 - Number of CCCs, eligible, consented, and vaccinated people per ring 


Ring Location Listed contacts and 
contacts of 
contacts 


Eligible contacts 
and contacts of 
contacts 


Consent No consent Vaccinated 


1003 Mbandaka 968 928 927 1 918 
101 Mbandaka 173 102 102 0 102 
102 Bolenge 191 140 140 0 140 
103 Itipo 15 13 13 0 13 
104 Itipo 16 13 13 0 13 
105 Ikunde 43 29 29 0 29 
106 Iboko 70 51 51 0 51 
107 Itipo 72 58 58 0 58 
108 Itipo 100 94 93 1 93 
109 Bobala 93 80 80 0 80 
110 Itipo 196 195 194 0 192 
111 Itipo 46 45 45 0 43 
112 Itipo 26 23 23 0 23 
113 Bobala 62 63 62 1 61 
HCW Vaccination Kinshasa 21 21 21 0 21 


Total  2092 1855 1852 3 1837 
 


 


 


 


 


 


 


 
3 R100 is a community ring that has been extended to a HCW/FLW cluster 
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SAFETY TABLES 
 


Table 1. Proportion of the vaccinated population (n=1818) experiencing a solicited adverse event by time since vaccination. 


Adverse 


Event 


0-30 


mins RR 


0-30 


mins N 


0-30 


mins % 


31 


mins- 3 


days RR 


31 


mins-3 


days N 


31 


mins-3 


days % 


4-14 


days RR 


4-14 


days N 


4-14 


days % 


15-21 


days RR 


15-21 


days N 


15-21 


days % 


Overall 


RR 


Overall 


N 


Overall 


% 


Fever 100 2 0.1 95 4 0.2 91 2 0.1 94 2 0.1 84 10 0.6 


Injection pain 100 9 0.5 95 30 1.7 91 3 0.2 94 0 0 84 42 2.3 


Induration 100 0 0 95 0 0 91 1 0.1 94 0 0 84 1 0.1 


Muscle pain 100 0 0 95 103 6 91 7 0.4 94 0 0 84 110 6.1 


Fatigue 100 0 0 95 142 8.2 91 8 0.5 94 1 0.1 84 151 8.4 


Vomiting 100 0 0 95 8 0.5 91 1 0.1 94 0 0 84 9 0.5 


Diarrhoea 100 0 0 95 21 1.2 91 0 0 94 0 0 84 21 1.2 


Headache 100 3 0.2 95 258 14.9 91 29 1.8 94 2 0.1 84 292 16.3 


Arthralgia 100 0 0 95 116 6.7 91 8 0.5 94 0 0 84 124 6.9 


Myalgia 100 0 0 95 126 7.3 91 7 0.4 94 0 0 84 133 7.4 


Other 100 5 0.3 95 205 11.9 91 26 1.6 94 8 0.5 84 244 13.6 


Any AE 100 19 1 95 1013 58.7 91 92 5.6 94 13 0.8 84 1137 63.5 
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* Response rate (fup RR) calculated as the proportion of subjects who passed the follow-up visit. 


** Response rate for overall (Overall RR) calculated as the proportion of subjects who attended all four follow-up events. 


 


 


Table 2. Proportion of vaccinated adults (n=1517) experiencing a solicited adverse event by time since vaccination. 


Adverse 


Event 


0-30 


mins RR 


0-30 


mins N 


0-30 


mins % 


31 


mins- 3 


days RR 


31 


mins-3 


days N 


31 


mins-3 


days % 


4-14 


days RR 


4-14 


days N 


4-14 


days % 


15-21 


days RR 


15-21 


days N 


15-21 


days % 


Overall 


RR 


Overall 


N 


Overall 


% 


Fever 100 1 0.1 94 3 0.2 90 2 0.1 93 1 0.1 88 7 0.5 


Injection pain 100 7 0.5 94 29 2 90 3 0.2 93 0 0 88 39 2.6 


Induration 100 0 0 94 0 0 90 1 0.1 93 0 0 88 1 0.1 


Muscle pain 100 0 0 94 99 6.9 90 7 0.5 93 0 0 88 106 7 


Fatigue 100 0 0 94 132 9.2 90 8 0.6 93 1 0.1 88 141 9.3 


Vomiting 100 0 0 94 5 0.3 90 1 0.1 93 0 0 88 6 0.4 


Diarrhoea 100 0 0 94 19 1.3 90 0 0 93 0 0 88 19 1.3 


Headache 100 3 0.2 94 239 16.7 90 25 1.8 93 2 0.1 88 269 17.7 


Arthralgia 100 0 0 94 112 7.8 90 8 0.6 93 0 0 88 120 7.9 


Myalgia 100 0 0 94 124 8.7 90 7 0.5 93 0 0 88 131 8.6 


Other 100 5 0.3 94 195 13.6 90 24 1.8 93 8 0.6 88 232 15.3 


Any AE 100 16 1.1 94 957 66.9 90 86 6.3 93 12 0.9 88 1071 70.6 


 


* Response rate (fup RR) calculated as the proportion of subjects who passed the follow-up visit. 


** Response rate for overall (Overall RR) calculated as the proportion of subjects who attended all four follow-up events. 
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Table 3. Proportion of vaccinated children aged 6 to 17 (n=205) experiencing a solicited adverse event by time since vaccination. 


Adverse 


Event 


0-30 


mins RR 


0-30 


mins N 


0-30 


mins % 


31 


mins- 3 


days RR 


31 


mins-3 


days N 


31 


mins-3 


days % 


4-14 


days RR 


4-14 


days N 


4-14 


days % 


15-21 


days RR 


15-21 


days N 


15-21 


days % 


Overall 


RR 


Overall 


N 


Overall 


% 


Fever 100 1 0.5 98 0 0 97 0 0 99 0 0 94 1 1 


Injection pain 100 2 1 98 1 0.5 97 0 0 99 0 0 94 3 3.1 


Induration 100 0 0 98 0 0 97 0 0 99 0 0 94 0 0 


Muscle pain 100 0 0 98 3 1.5 97 0 0 99 0 0 94 3 3.1 


Fatigue 100 0 0 98 4 2 97 0 0 99 0 0 94 4 4.2 


Vomiting 100 0 0 98 1 0.5 97 0 0 99 0 0 94 1 1 


Diarrhoea 100 0 0 98 1 0.5 97 0 0 99 0 0 94 1 1 


Headache 100 0 0 98 14 7 97 4 2 99 0 0 94 18 18.8 


Arthralgia 100 0 0 98 2 1 97 0 0 99 0 0 94 2 2.1 


Myalgia 100 0 0 98 2 1 97 0 0 99 0 0 94 2 2.1 


Other 100 0 0 98 7 3.5 97 2 1 99 0 0 94 9 9.4 


Any AE 100 3 1.5 98 35 17.5 97 6 3 99 0 0 94 44 45.8 


 


* Response rate (fup RR) calculated as the proportion of subjects who passed the follow-up visit. 


** Response rate for overall (Overall RR) calculated as the proportion of subjects who attended all four follow-up events. 
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Table 4. Proportion of vaccinated children under 5 years of age (n=96) experiencing a solicited adverse event by time since vaccination. 


Adverse 


Event 


0-30 


mins RR 


0-30 


mins N 


0-30 


mins % 


31 


mins- 3 


days RR 


31 


mins-3 


days N 


31 


mins-3 


days % 


4-14 


days RR 


4-14 


days N 


4-14 


days % 


15-21 


days RR 


15-21 


days N 


15-21 


days % 


Overall 


RR 


Overall 


N 


Overall 


% 


Fever 100 0 0 99 1 1.1 98 0 0 99 1 1.1 95 2 2.1 


Injection pain 100 0 0 99 0 0 98 0 0 99 0 0 95 0 0 


Induration 100 0 0 99 0 0 98 0 0 99 0 0 95 0 0 


Muscle pain 100 0 0 99 1 1.1 98 0 0 99 0 0 95 1 1 


Fatigue 100 0 0 99 6 6.3 98 0 0 99 0 0 95 6 6.3 


Vomiting 100 0 0 99 2 2.1 98 0 0 99 0 0 95 2 2.1 


Diarrhoea 100 0 0 99 1 1.1 98 0 0 99 0 0 95 1 1 


Headache 100 0 0 99 5 5.3 98 0 0 99 0 0 95 5 5.2 


Arthralgia 100 0 0 99 2 2.1 98 0 0 99 0 0 95 2 2.1 


Myalgia 100 0 0 99 0 0 98 0 0 99 0 0 95 0 0 


Other 100 0 0 99 3 3.2 98 0 0 99 0 0 95 3 3.1 


Any AE 100 0 0 99 21 22.1 98 0 0 99 1 1.1 95 22 22.9 


 


* Response rate (fup RR) calculated as the proportion of subjects who passed the follow-up visit. 


** Response rate for overall (Overall RR) calculated as the proportion of subjects who attended all four follow-up events. 
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Table 5. Severity of solicited events for all vaccinated (n=1818) post vaccination. 


Adverse 


Event 


Mild N Mild % Medium 


N 


Medium 


% 


Severe 


N 


Severe 


% 


Unknown 


N 


Unknown 


% 


Fever 9 90 1 10 0 0 0 0 


Injection pain 40 95.2 2 4.7 0 0 0 0 


Induration 1 100 0 0 0 0 0 0 


Muscle pain 104 94.5 5 4.5 1 0.9 0 0 


Fatigue 143 94.7 8 5.2 0 0 0 0 


Vomiting 7 77.7 2 22.2 0 0 0 0 


Diarrhoea 21 100 0 0 0 0 0 0 


Headache 285 97.6 7 2.3 0 0 0 0 


Arthralgia 122 98.3 2 1.6 0 0 0 0 


Myalgia 130 97.7 3 2.2 0 0 0 0 


Other 5 2.0 1 0.41 0 0 238 97.5 


Total 867 76.2 31 2.7 1 0.1 238 20.9 
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Table 6. Severity of solicited events for vaccinated adults (n=1517). 


Adverse 


Event 


Mild N Mild % Medium 


N 


Medium 


% 


Severe 


N 


Severe 


% 


Unknown 


N 


Unknown 


% 


Fever 7 100 0 0 0 0 0 0 


Injection pain 37 94.8 2 5.1 0 0 0 0 


Induration 1 100 0 0 0 0 0 0 


Muscle pain 100 94.3 5 4.7 1 0.9 0 0 


Fatigue 134 95.0 7 4.9 0 0 0 0 


Vomiting 4 66.6 2 33.3 0 0 0 0 


Diarrhoea 19 100 0 0 0 0 0 0 


Headache 262 97.3 7 2.6 0 0 0 0 


Arthralgia 118 98.3 2 1.6 0 0 0 0 


Myalgia 128 97.7 3 2.2 0 0 0 0 


Other 5 2.1 1 0.4 0 0 226 97.4 


Total 815 76.0 29 2.7 1 0.1 226 21.1 
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Table 7. Severity of solicited events for vaccinated children under 18 (n=205). 


Adverse 


Event 


Mild N Mild % Medium 


N 


Medium 


% 


Severe 


N 


Severe 


% 


Unknown 


N 


Unknown 


% 


Fever 1 100 0 0 0 0 0 0 


Injection pain 3 100 0 0 0 0 0 0 


Induration 0 0 0 0 0 0 0 0 


Muscle pain 3 100 0 0 0 0 0 0 


Fatigue 3 75 1 25 0 0 0 0 


Vomiting 1 100 0 0 0 0 0 0 


Diarrhoea 1 100 0 0 0 0 0 0 


Headache 18 100 0 0 0 0 0 0 


Arthralgia 2 100 0 0 0 0 0 0 


Myalgia 2 100 0 0 0 0 0 0 


Other 0 0 0 0 0 0 9 100 


Total 34 77.2 1 2.2 0 0 9 20.4 
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Table 8. Severity of solicited events for children under 5 (n=96). 


Adverse 


Event 


Mild N Mild % Medium 


N 


Medium 


% 


Severe 


N 


Severe 


% 


Unknown 


N 


Unknown 


% 


Fever 1 50.0 1 50.0 0 0 0 0 


Injection pain 0 0 0 0 0 0 0 0 


Induration 0 0 0 0 0 0 0 0 


Muscle pain 1 100 0 0 0 0 0 0 


Fatigue 6 100 0 0 0 0 0 0 


Vomiting 2 100 0 0 0 0 0 0 


Diarrhoea 1 100 0 0 0 0 0 0 


Headache 5 100 0 0 0 0 0 0 


Arthralgia 2 100 0 0 0 0 0 0 


Myalgia 0 0 0 0 0 0 0 0 


Other 0 0 0 0 0 0 3 100 


Total 18 81.8 1 4.5 0 0 3 13.6 
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Table 9. Other adverse events reported. From n=244 total unique reported other adverse events. 


0-30 mins 31 mins- 3 days 4-14 days 15-21 days 


Cephales ANOREXIE COURBATURES AUX MEMBRES 


INFERIEURS 


DOULEUR ABDOMINAL 


PERSISTANT 


Demangeaison ANOREXIE, 


SANSATION DE 


CHALEUR 


DOULEUR AU NIVEAU DU GENOU 


GAUCHE ET DU GROS ORTEIL, 


TUMEFACTION 


DOULEUR ABDOMINALE 


Vertige Acouphene DOULEUR LOMBAIRE DOULEUR LOMBAIRE 
 


Anorexie DOULEURS ABDOMINALE DOULEURS 


ABDOMINALE 
 


Anorexie  Douleur abdominale FIEVRE, DOULEURS 


ABDOMINALES 
 


Anorexie, 


epigastralgie, 


Douleur articulaire NOTION DE FIEVRE, 


FRISSON 
 


CEPHALES Douleur lombaire POLYURIE 
 


COURBATURE Epigastralgie, insomnie 
 


COURBATURE, 


LOMBALGIE 


FIEVRE, DOULEUR  ABDOMINALE 


 
COURBATURE,DOULE


UR  ABDOMINALE,  


Maux de tete 


FIEVRE, DOULEURS ABDOMINALES 
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Cervicalgie  FIEVRE, FRISSON 


 
Coubature, 


Epigastralgie, 


Lombalgie 


Flou visuel 


0-30 mins 31 mins- 3 days 4-14 days 15-21 days 
 


Courbature, 


Lombalgie 


Frissons , lombalgie 


 
Courbature,epigastral


gie 


Maux de dos 


 
DOHLEURS 


LOMBAIRES, 


DOULEURS 


ABDOMINALES 


NOTION DE FIEVRE, DOULEUR LOMBAIRE, VERTIGE,NAUSEE, 


FRISSON 


 
DOULEUR 


ABDOMINAL 


POLYURIE 
 


 
DOULEUR 


ABDOMINAL,NOTION 


DE FIEVRE 


Polyurie  
 


 
DOULEUR 


ABDOMINALE 


Prurit 
 


 
DOULEUR 


ABDOMINALE , FIEVRE 


Vertige 
 


 
DOULEUR ABDOMINALE, VERTIGE 


 
DOULEUR ABSOMINALE, DOULEUR LOMBAIRE, ANOREXIE 


 
DOULEUR DE LA FOSSE ILIAQUE DROITE IRRADIANT AU MEMBRE INFERIEUR 


CORRESPONDANT, EPIGASTRALGIE A TYPE D'ECHAUFFEMEMT, AVEC IRRADIATION AU DOS. 
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DOULEUR LOMBAIRE 


 
DOULEUR LOMBAIRE, ANOREXIE. 


 
DOULEUR LOMBAIRE, DOULEUR ABDOMINALE, EPIGASTRALGIE 


0-30 mins 31 mins- 3 days   
 


DOULEUR LOMBAIRE, FRISSON 
 


DOULEUR LOMBAIRE, NAUSEE 
 


DOULEUR LOMBAIRE,NOTION DE FIEVRE 
 


DOULEUR LOMBAIRE. 
 


DOULEUR THORACIQUE 
 


DOULEURS  LOMBAIRES 
 


DOULEURS ABDOMINALE , VERTIGE 
 


DOULEURS ABDOMINALES, FRISSON, VERTIGES 
 


DOULEURS LOMBAIRES 
 


DOULEURS LOMBAIRES, VERTIGES 
 


Demageaison 
 


 
Douleur abdominale 


 
Douleur abdouminal 


 
EPIGASTRALGIE 


 


 
Epigastralgie 


 


 
Epigastralgie  


 


 
Epigastralgie,  FiÃ¨vre, hypersudation 
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Epigastralgie, FiÃ¨vre 


 
FIEVRE ET FRISSON 


 


 
FIEVRE, DOULEUR ABDOMINALE 


0-30 mins 31 mins- 3 days   
 


FRISSON 
  


 
FRISSON, DOULEUR ABDOMINALE, NOTION DE FIEVRE 


 
FRISSON, DOULEUR LOMBAIRE 


 
FRISSON, DOULEUR LOMBAIRE, 


 
FRISSON, DOULEURS ABDOMINALE 


 
FRISSON, DOULEURS LOMBAIRES 


 
FRISSON, EPIGASTRALGIE. 


 
FRISSON, FIEVRE 


 


 
FRISSON, NAUSES, ANOREXIE , DOULEUR LOMBAIRE 


 
FRISSON, PALPITATION 


 
FRISSON. 


  


 
FRISSSON, DOULEUR EPIGASTRIQUE 


 
Fievre,hypersudation 


 
FiÃ¨vre,  courbature 


 
FiÃ¨vre, Frisson, Courbature,  Lombalgie 


 
Fr isson,Anorexie 


 


 
Frisson 
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Frisson, courbature 


 


 
Hemiparesie crurale gauche sur HTA de decouverte fortuite. 


 
Iumbalgie 


 


0-30 mins 
 


  
 


Lumbalgie 
 


 
NAUSE, VERTIGE 


 


 
NAUSEE 


  


 
NAUSEES 


  


 
NAUSÃ‰ 


 


 
NAUSÃ‰,COURBATURE 


 
NOTION DE FIEVRE , FRISSON, ANOREXIE . 


 
NOTION DE FIEVRE ST FRISSONS 


 
NOTION DE FIEVRE, AGITATION,VERTIGE. 


 
NOTION DE FIEVRE, DIULEURS LOMBAIRES 


 
NOTION DE FIEVRE, DOULEUR A LA NUQUE 


 
NOTION DE FIEVRE, DOULEUR LOMBAIRE 


 
NOTION DE FIEVRE, DOULEUR LOMBAIRE, FRISSON 


 
NOTION DE FIEVRE, DOULEUR LOMBAIRE, VERTIGE,NAUSEE, FRISSON 


 
NOTION DE FIEVRE, DOULEUR LOMBAIRE. 


 
NOTION DE FIEVRE, FRISSON 


 
NOTION DE FIEVRE, LOMBALGIE 
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NOTION DE FIÃˆVRE, FRISSON 


 
NOTION DE VERTIGE 


 
NOTION DESPITE FRISSON 


0-30 mins 31 mins- 3 days 4-14 days 15-21 days 
 


NausÃ¨e notion de fievre 
 


Notion de fievre , notion de frisson 
 


Notion de frisson 
 


 
Oedeme genitale 


 


 
Oedeme oculaire droit 


 
Polyurie, lombalgie 


 


 
TOUX 


  


 
Toux, Epigastralgie 


 


 
Toux, FiÃ¨vre  


 


 
Toux,douleur thoraxique 


 
VERTIGE 


  


 
VERTIGE, DOULEUR ABDOMINALE 


 
VERTIGE, FRISSON 


 


 
VERTIGES 


  


 
Vertige 
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Serious Adverse events 
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SERIOUS ADVERS EVENT REPORT - #1 (final) 


 


Study Number 10282 
 


Gender Female 
 


Age 22 years 
 


Date of Vaccination 25 May 2018 
 


Date of Onset 4 June 2018 


Date of resolution 27 June 2018 


Diagnosis of Serious 
Adverse Event (SAE) 


Premature Birth 
Infant  died from Aspiration Syndrome on 24/06/2018 


Details of SAE Subject was vaccinated on 25 May 2018, and complained of back pain and 
headache on Day 3 follow up. Subject presented to the health centre on 4 
June 2018, with a history of drainage of liquor, lower back pain and 
abdominal pain.  She was given extencillin and gentamycin. Her symptoms 
continued and at 10:00 hours on 5 June 2018, she delivered a male child, 
weighing 1100g, supine length 36 cm, OFC 25 cm. The child was hypotonic, 
with weak sucking and swallowing reflexes. Other reflexes were absent. The 
estimated gestational age was 28.5 weeks.  He received ampicillin, 
gentamycin, Vitamin K and IV fluid. The child was being nursed in an 
incubator with a dedicated neonatologist, and did well. On June 23, 2018, 
medical examination findings were all normal: Temp 36.2◦C; heart rate 
144bpm, resp rate 44cpm and blood glucose = 5.8mmol / l. Later that 
evening (8pm), infant developed dyspnea and examination showed the 
presence of milk secretions in the mouth and nose, recurrent apneas (> 10 
seconds), heart rate 160bpm. He was suctioned, given oxygen and caffeine 
and to be transfused due Hb 10.7g/l. He deteriorated and died about 2 am, 
on 24/06/2018. It was concluded that child probably died from  respiratory 
failure secondary to aspiration syndrome r/o cerebral heamorrhage 


Causality assessment  Not related to vaccine 
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SERIOUS ADVERS EVENT REPORT - #2 (final) 


Study Number 10022 
 


Gender Female 
 


Age 30 years 
 


Date of Vaccination 24 May 2018 
 


Date of Onset 28 May 2018 
 


Date of Resolution 13 June 2018 


Diagnosis of Serious 
Adverse Event (SAE) 


Exploratory Laparotomy with Cystectomy for bilateral 
Ovarian Cysts 


Details of SAE Subject was vaccinated on 24 May 2018 and had no 
complaints on Day 3 follow up. However on the 4th day, 
28/05/2018, she developed abdominal and hypogastric 
pains. When the pain persisted, she was seen at the 
health centre on the 04/06/2018 by a doctor who after 
abdominal ultrasound made a diagnosis of Bilateral 
Ovarian cysts. She was admitted same day. An 
emergency exploratory laparotomy, with cystectomy 
was done. Subject was given IV fluid, metronidazole, 
dipyrone and diclofenac. She recovered and was 
discharged on 13/06/2018 on amoxicillin. 
 


SAE criteria Hospitalization 
 


Causality assessment  Not related to vaccine 
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SERIOUS ADVERS EVENT REPORT - #3 (final) 


Study Number 10725 
 


Gender Male 
 


Age 30 years 
 


Date of Vaccination 3 June 2018 
 


Date of Onset 7 June 2018 
 


Diagnosis of Serious 
Adverse Event (SAE) 


Bilateral Inguinal Hernia 
R/O Acute Appendicitis 


Details of SAE Subject was vaccinated on the 3/06/2018 and on day 3 
after vaccination, he complained of abdominal pain, 
fever, shivering and headache which started a day 
(4/06/2018) after vaccination. The abdominal pain was 
in the right iliac fossa and radiated to the right lower 
limb. Also he has constipation and retrosternal pain. On 
examination he had tenderness on the inguinal areas, 
with  swelling. There was rebound tenderness on the 
right iliac fossa. The hernias were reducible. He was 
admitted on 07/06/2018 and given ciprofloxacin, 
diclofenac. There is a plan for surgery but this is being 
hampered by the Ebola outbreak. Subject stabilized and 
was released from the hospital 12/06/2018, after 5 days. 


SAE criteria Hospitalization 
 


Causality assessment  Not related to vaccine 
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SERIOUS ADVERS EVENT REPORT - #4 (final) 


Study Number 10544 
 


Gender Male 
 


Age 31 years 
 


Date of Vaccination 30/05/2018 
 


Date of Onset 08/06/2018 
 


Date of Resolution 14/06/2018 
 


Diagnosis of Serious 
Adverse Event (SAE) 


Severe Malaria 


Details of SAE Subject had no complains on the day 3 follow up. However 
on the 08th day after vaccination (10  /06/2018), he 
complained of fever (Temperature 39°C), vertigo and 
vomiting. He was hospitalized. The widal test was negative 
but the test for malaria was positive and the diagnosis of 
severe malaria was made. He was hospitalized same day 
and treated with injection quinine, intravenous fluid, 
ciprofloxacin and paracetamol. He made an uneventful 
recovery and was discharged from the hospital on 
14/06/2018, after 4 days. 


SAE criteria Hospitalization 
 


Causality assessment  Not related to the vaccine 
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SERIOUS ADVERS EVENT REPORT - #5-final 


Study Number 10624 
 


Gender Female 
 


Age 25 years 
 


Date of Vaccination 28/05/2018 
 


Date of Onset 14/06/2018 
 


Date of resolution 25/06/2018 


Diagnosis of Serious 
Adverse Event (SAE) 


Acute appendicitis 
Uterine Fibroid 


Details of SAE Subject presented to EVANGELIQUE DE BOLENGE 
hospital with complaints of abdominal colic, hypogastric 
pain, pain in the right iliac fossa and waist pain. On 
examination she had generalized tenderness on the 
abdomen, worse in the right iliac fossa, that rebounds 
around Marc Bourne’s point. The haemoglobin was 13g / 
dl and the blood group was A positive. Diagnoses of 
Uterine Fibroid and acute appendicitis. She was 
hospitalized same day. She had a myomectomy with 
appendectomy . She was also given diclofenac, 
ciprofloxacin and metronidazole. She improved and was 
discharged 25/06/2018.  


SAE criteria Hospitalization 
 


Causality assessment  Not related to the vaccine 
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SERIOUS ADVERS EVENT REPORT - #6 -final 


Study Number 10657 
 


Gender Male 
 


Age 28 years 
 


Date of Vaccination 31/05/2018 
 


Date of Onset 16/06/2018 
 


Diagnosis of Serious 
Adverse Event (SAE) 


Severe Malaria 
Typhoid Fever 


Details of SAE He presented to the medical centre on 16/6/2018 with 
fever (38C), dizziness, vomiting and physical asthenia. 
The malaria test and the widal test were positive. A 
diagnosis of severe malaria with typhoid fever were 
made and subject was hospitalized, 16 days after 
vaccination. He was given quinine, cefotax, IV ringers 
lactate, tribex, paracetamol and ciprofloxacin. He 
improved and was discharged on 21/06/2018.  


SAE criteria Hospitalization 
 


Causality assessment  Not related to the vaccine 
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SERIOUS ADVERS EVENT REPORT - #7-final 


Study Number 10726 
 


Gender  
Female 


Age 63 years 
 


Date of Vaccination 03/06/2018 


Date of Onset 20/06/2018 


Date of resolution 25/06/2018 


Diagnosis of Serious 
Adverse Event (SAE) 


Pelvic Inflammatory disease 
r/o Right ovarian cyst 


Details of SAE Subject first complained on 6/6/18 with abdominal pain, 
headache, lumbar and pelvic pain, which persisted on 
day 14 followed up. She was referred to the hospital on 
20/06/2018, when in addition she complained of 
hypogastric pain. On examination, she had tender right 
iliac fossa which radiated to the back and right lower 
limbs. On abdominal ultrasound, besides the tenderness 
of the right iliac fossa, other findings were within normal 
limits. A diagnosis of pelvic inflammatory disease was 
made to rule out right ovarian cyst. Malaria test was 
positive. Subject was admitted and received ampicillin, 
diazepam, artesunate lumenfantrine. Repeat ultrasound 
still showed nothing remarkable. Urinalysis  showed 6-8 
leucocytes and bacteria +++. Metronidazole and 
papaverine were added to the treatment and the subject 
discharged 25/06/2018 


SAE criteria Hospitalization 
 


Causality assessment  Not related to the vaccine 
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SERIOUS ADVERS EVENT REPORT - #8 


Study Number 10634 
 


Gender Female 
 


Age 22 years 
 


Date of Vaccination 28/05/2018 
 


Date of Onset 03/07/2018 
 


Date of resolution 05/07/2018 
 


Diagnosis of Serious 
Adverse Event (SAE) 


Pelvic infection following provoked Abortion with 


Details of SAE Three days after vaccination, subject complained of abdominal pain, 
anorexia and physical asthenia. These persisted on day 14 and day 21 
follow ups. In addition subject had headache, lumbo-pelvic pain. The 
study team decided to do a pregnancy test and she was confirmed 
pregnant on 14/06/2018. She presented to a health centre on the 
03/07/2018  with bleeding, pussy discharge PV and severe abdominal 
pain. Further enquiry showed that this was an unwanted pregnancy 
which subject wanted to get rid of by taking native medication. On 
examination, she had tender abdomen, with blood discharge PV, which 
was foul smelling. PV examination showed severe pelvic tenderness.  A 
diagnosis of incomplete abortion secondary to traditional medication 
was made. She was hospitalized same day. She had uterine evacuation, 
ampicillin, metherGine, dexamethasone. She was discharged on 
05/07/2018 following uneventful recovery.  


SAE criteria Hospitalization  


Causality assessment  Not related to the vaccine 
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2Summary of data Related to Exposure to rVSVΔG-ZEBOV-GP During Pregnancy 
Study Year Dose (pfus) # of pregnant 


women vaccinated
# with pregnancy 


outcome
Live births


(details on other 
outcomes are in 


Appendix 1)


Randomised trials
RCT, STRIVE trial, Sierra Leone 2015-16 2 x 107 84 81 51


RCT, Safety among FLWs in Guinea 2015-16 2 x 107 12 12 10


cRCT Guinea Ebola ça Suffit Trial 2015-16 2 x 107 23 23 19


Compassionate Use / Expanded Access
Guinea Forestière, ring vaccination 2016 2 x 107 5 5 5


Guinea Proches, ring vaccination 2016 2 x 107 0 0


DRC Equateur, ring vaccination 2018 5 x 107 5 5 5


DRC Eastern DRC, ring vaccination 2019-20 5 x 107 2 x 107 1476 1341 1308


Uganda, HCWs/FLWs + ring 
vaccination


2018-19 5 x 107 2 2 2


South Sudan, HCWs/FLWs 2019 5 x 107 1 1 1
Rwanda, HCWs/FLWs 2019 5 x 107 0 0 0
Burundi, HCWs/FLWs 2019 2 x 107 0 0 0


MSD Safety Database
Reported pre and post approval various doses 370 218 118
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Solicited AE Mild Moderate Severe


Fever* ≥ 38°C to ≤ 38.9 °C ≥ 39°C to ≤ 39.9°C ≥ 40°C 


Injection Pain Light pain when moving a limb. 
Does not interfere with daily 
activities


Significative pain when moving a 
limb. Does not interfere with daily 
activities


Significative pain when moving a limb. 
Interferes with daily activities


Induration (diameter) Bet. 5mm and 20mm Bet. 20mm and 50mm >= 50mm


Muscle Pain Lack of comfort. 
Does not interfere with daily 
activities


Slightly uncomfortable. 
Pain relieved with or without 
symptomatic treatment. 


Lack of comfort interfering with daily 
activities. 
Pain partially relieved with 
symptomatic treatment. 


Fatigue Lack of comfort. 
Does not interfere with daily 
activities


Lack of comfort interfering with 
daily activities. 
Pain partially relieved with 
symptomatic treatment. 


Lack of comfort significantly interfering 
with daily activities. 
Pain not relieved with symptomatic 
treatment to a point that a medical 
examination is necessary. 


Vomiting


Diarrhoea


Headache


Arthralgia


Myalgia


Unsolicited AE


Other Does not alter body function Altering body function Significantly altering body function


3
Solicited and not solicited adverse events and severity grading


*Vaccinees were provided with antipiretics for the management or prevention of post-vaccination fever.
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DRC N. Kivu - (2x107) 
Number of vaccinated pregnant women experiencing a solicited 
adverse events by time since vaccination. 
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DRC N. Kivu - (2x107) Number of vaccinated pregnant according  
to gestational age at vaccination and pregnancy outcome


5


*No increased risk of breakthrough cases identified in this population
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DRC N. Kivu - (2x107) Number of vaccinated pregnant according  to 
gestational age at vaccination and pregnancy outcome


6


Pregnancy
outcomes


2nd


trimester
3rd 
trimester


Unknown Total


Livebirths 550 569 189 1308
Stillbirths 7 7 2 16
Spontaneous
abortions 11 0 0 11


Maternal Deaths
(EVD) 1 3 2 6


Total 569 579 193 1341


No increased risk of breakthrough cases identified in this population
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THANK YOU 
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Ebola Vaccine rVSVΔG-ZEBOV-GP Safety Profile
Overview of Safety Profile 2016-2019


on behalf of the R&D Blueprint 
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Objective


▪ Clinical Trials 
- Phase 3 trial to establish safety and efficacy profiles.


▪ Expanded Access for Compassionate Use
-Primary: 
“..a potential pathway for a patient with an immediately life-threatening condition 


or serious disease or condition to gain access to an investigational medical 
product (drug, biologic, or medical device) for treatment outside of clinical trials 
when no comparable or satisfactory alternative therapy options are available.” 


- Secondary: Assessment of safety profile.


US. Food & Drug Administration. Expanded Access. https://www.fda.gov/news-events/public-health-focus/expanded-access
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https://www.fda.gov/news-events/public-health-focus/expanded-access





All studies regarding  administration of rVSVΔ-ZEBOV-GP 
sponsored by WHO 
Study Target age 


groups
Year # of 


vaccinated
Dose # 


children


cRCT Guinea Ebola ça Suffit Trial 6 years - + 2015-16 5,837 2 x 107 pfu


Compassionate Use / Expanded Access
Guinea Forestière, ring vaccination 6 years - + 2016 1,207 2 x 107 pfu 303   6-17yo)
Guinea Proches, ring vaccination 6 years - + 2016 2111 2 x 107 pfu 0
DRC Equateur, ring vaccination 6 years - + 2018 1,535 5 x 107 pfu 205     (6-17yo)


97        (1-5 yo)
DRC Kivu, ring vaccination 1 year - + 2018-19 121,770 5 x 107 pfu 27,962 (6-17yo)


10,731 (1-5yo)
DRC Kivu, ring vaccination 6 months- + 2019 ~125000 2.5 x 107 pfu 1,141    (6-11mo)


Uganda, HCWs/FLWs 18 years - + 2018-19 8060 5 x 107 pfu 0
South Sudan, HCWs/FLWs 18 years - + 2019 3,048 5 x 107 pfu 0
Rwanda, HCWs/FLWs 18 years - + 2019 2,732 5 x 107 pfu 0
Burundi, HCWs/FLWs 18 years - + 2019 4,082 2 x 107 pfu 0
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Safety follow up during the studies sponsored by WHO 
Study


Scheduled follow up visits


30 mins 3 days 14 days 21 days 28 days 42 days 63 days 84 days End of 


pregnancy


cRCT Guinea Ebola ça Suffit Trial X X X X X X X X


Guinea Forestière X X X X X


Guinea Proches X X X X X
DRC Equateur X X X X X
DRC Kivu,– Phase 1 X X X X


DRC Kivu,– Phase 2* X X* X


Uganda, HCWS/FLWs X X X X X
South Sudan, HCWS/FLWs X X X X
Rwanda, HCWS/FLWs X X X X
Burundi, HCWS/FLWs X X X X


X= AEs and SAEs       *=only pregnant women and infants 6-11 months
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Solicited AE Mild Moderate Severe


Fever* ≥ 38°C to ≤ 38.9 °C ≥ 39°C to ≤ 39.9°C ≥ 40°C 


Injection Pain Light pain when moving a limb. 
Does not interfere with daily 
activities


Significative pain when moving a 
limb. Does not interfere with daily 
activities


Significative pain when moving a limb. 
Interferes with daily activities


Induration (diameter) Bet. 5mm and 20mm Bet. 20mm and 50mm >= 50mm


Muscle Pain Lack of comfort. 
Does not interfere with daily 
activities


Slightly uncomfortable. 
Pain relieved with or without 
symptomatic treatment. 


Lack of comfort interfering with daily 
activities. 
Pain partially relieved with 
symptomatic treatment. 


Fatigue Lack of comfort. 
Does not interfere with daily 
activities


Lack of comfort interfering with 
daily activities. 
Pain partially relieved with 
symptomatic treatment. 


Lack of comfort significantly interfering 
with daily activities. 
Pain not relieved with symptomatic 
treatment to a point that a medical 
examination is necessary. 


Vomiting


Diarrhoea


Headache


Arthralgia


Myalgia


Unsolicited AE


Other Does not alter body function Altering body function Significantly altering body function


Solicited and not solicited adverse events and severity grading


*Vaccinees were provided with antipiretics for the management or prevention of post-vaccination fever.
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Adults 18 years and older


30 minutes follow up
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Ebola ça Suffit, Guinea: Adults 18 years and older
Frequency of each AE by time since vaccination
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Adults 18 years and older


31 mins to 3 days follow up
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Adults 18 years and older
4 days to 14 days follow up
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Adults 18 years and older
15 days to 21 days follow up
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Children 6 – 17 years old
30 minutes follow up
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Ebola ca suffit, Guinea : Children 6-17 years old
Frequency of each AE by time since vaccination
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Children 6-17 years old
31 minutes to 3 days follow up
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Children 6-17 years old
4 days to 14 days follow up
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Children 6-17 years old
15 days to 21 days follow up
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Children 1 – 5 years old
30 minutes follow up
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Number of solicited AE: 30min post vaccination


* No data for
DRC N. Kivu available


* No data for
DRC PROCHES available


* No data for
Guinea Forestiere available
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Children 1 – 5 years old
31 minutes to 3 days follow up
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Children 1 – 5 years old
4 days to 14 days follow up
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Children 1 – 5 years old
15 days to 21 days follow up
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PHASE 2 (2x107) Proportion of vaccinated children 
6-11months (n=1,141) experiencing a solicited adverse 
events by time since vaccination. 
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Severity of solicited adverse events


Adults
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DRC N. Kivu
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Introduction 
rVSV-ZEBOV is a live-attenuated recombinant vesicular stomatitis virus vaccine, which expresses the 
glycoprotein (GP) of the Zaire Ebola Virus (ZEBOV)[1]. It was first created by scientists at the Public Health 
Agency of Canada (PHAC)[1] and has since progressed through phase 1-3 clinical trials and was eventually 
licensed by both the EMA and FDA in 2019. During the peak of the West African Ebola outbreak, the World 
Health Organization (WHO) created an African and European consortium (VEBCON) to rapidly scale-up phase 1 
trials of the vaccine in Germany, Kenya, Gabon, and Switzerland[2-4]. Additional trials in the United States and 
the Institute of Research in Canada were also initiated[5, 6].   
 
Immune correlates of protection against EVD have not been definitively established, since they can only be 
assessed during an outbreak, when clinical research will be limited due the emergency context.  All phase I trials 
with immunogenicity components have assessed titers of immunoglobulin G (IgG) antibodies binding to the 
Ebola GP at rVSV-ZEBOV surface as well as neutralizing antibodies. Nevertheless, there are issues in 
identification and quantification. There are numerous assays and they differ among approaches, targets, 
measures and cutoffs for seropositivity, leading to discrepant results across studies.  
 


Methods 
We searched for published literature and registered trials (www.clinicaltrials.gov) for any open rVSV-ZEBOV and 
trials and immunogenicity studies to assess the current knowledge on the duration of protection of a single dose 
injection of rVSV-ZEBOV. 
 
Table 1. Trials with long-term immunogenicity data 
 


Trial/Sponsor Country 
 


Year Population Post-vaccination 
follow-up period 


Dose Assays conducted 


VEBCON[3, 7] Switzerland 2014-15 Healthy adults 
(18-65 years) 


5 years Single dose 
300,000 pfu 
10 million pfu 
50 million pfu 


GP ELISA 
WV ELISA 
PsVNA 


VEBCON/ University of 
Tuebingen[7] 


Gabon 3014-16 6 – 50 years 1 year Single dose 
300,000 pfu 
3 million pfu 
20 million pfu 


GP ELISA 
WV ELISA 
PsVNA 
ZVNA 


VEBCON/University of Oxford[7] Kenya 2014-15 Healthy adults 
(18-55 years) 


1 year Single dose 
3 million pfu 
20 million pfu 


GP ELISA 
WV ELISA 
PsVNA 
ZVNA 


VEBCON/University of 
Hamburg[3] 


Germany 2014-16 Healthy adults 
(18-55 years) 


6 months Single dose 
3 million pfu 
20 million 


GP ELISA 
WV ELISA 
PsVNA 
ZVNA 


MERCK (V920-004)[8] USA 2015-16 Healthy adults 
(18-61 years) 


1 year Single dose 
3000 
30000 
300,000 
3,000,000 
9,000,000 
20 million 
100 million 


FANG 
PRNT60 


Liberia (PREVAIL)/NIH[9] Liberia 2015  2 year + Single dose 
20 million pfu 


FANG 


Sierra Leone (STRIVE/CDC) Sierra Leone 2015  1 year Single dose 
20 million pfu 


 


MERCK (V920-012)[10, 11] USA 2015-17 Healthy adults 
(18-65 years) 


2 years Single dose 
2 million pfu 
100 million pfu 


FANG 
PRNT60 
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Merck (V920-002)[5] USA 2014-15 
 


Healthy adults 
(18-65 years) 


6 months Prime and boost 
3 million pfu 
20 million pfu 
100 million pfu 


GP ELISA 
PsVNA 


Dalhousie University[6] Canada 2015 Healthy adults 
(18-65 years) 


6 months Single dose 
100,000 pfu 
500,000 pfu 
3 million pfu 


rGP ELISA 
PsVNA 


Profectus BioSciences[12] USA 2015-16 Health adults 
(18-60 years) 


6 months Prime and boost 
25,000 PFU 
200,000 PFU 
1,800,000 PFU 


GP ELISA 
PsVNA 


 
Laboratory methods  


Anti-GP ELISA Assay 
EBOV GP-antibodies were measured by ELISA using the homologous Zaire-Kikwit strain glycoprotein  
(GP) as antigen following U.S. Army Medical Research Institute for Infectious Disease (USAMRIID) SOP AP-03-35-
00. The amount of EBOV GP-specific antibody in a given serum sample was calculated by (i) interpolation from 
the reference standard curve using a 4-parameter logistic model and reported as end-point titers calculations 
expressed as the reciprocal of the highest serum dilution yielding an OD reading greater than the cut-off OD of 
0.2[3]. Seropositivity was defined as an end-point titer of 50 or more. 
 


ELISA Assay (rGP ELISA) 
An ELISA using recombinant glycoprotein (rGP) from homologous Zaire-Kikwit strain as the solid phase assessed 
total anti-GP immunoglobulin G (IgG) in sera (Battelle Biomedical Research Center, West Jefferson, OH), Battelle 
Standard Operating Procedure, BBRC. X-127.  Seroconversion was defined as at least 4-fold increase from 
baseline titer. 
 


Whole Virion ELISA ASSAY (Marburg) 
EBOV (Zaire Ebola Virus, Guinea isolate, C7, AccNo: KJ660347) and mock antigens were prepared from 
cell culture supernatants of EBOV-infected (6 d post infection) or uninfected (6 d post seeding) VeroE6 
cells. Each sample was analyzed in duplicate and OD values were calculated by subtracting mock OD values from 
values obtained by incubating the same serum with EBOV antigen. To calculate the fold induction of antibody 
responses between D0 and D28, corrected OD values of each volunteer were compared. A corrected OD value of 
negative control + 10% was set as the cut-off. Only if the D28 OD value was above this cut off was xfold 
induction calculated; otherwise induction was set to 1. Seropositivity is defined by a GMT > 500 AEU/ml. 
Seroresponse is defined by a ≥ 4-fold rise in endpoint titers. 
 
Pseudovirion Neutralization ASSAY (PsVNA, USAMRIID) 
EBOV pseudovirions (PsV) were prepared using recombinant vesicular stomatitis virus (VSV) ΔG with 
luciferase reporter (VSV*rLuc) by methods similar to those described previously.4,5 Ebola GP used in 
pseudotyping was provided by a plasmid expressing the EBOV Zaire 95 Kikwit GP, pWRG7077 EBOVco6. The raw 
data (relative light unit values) were exported to GraphPad Prism version 6.04, where the % 
neutralization data were normalized to the untreated PsV signal. % neutralization data were fit to a 
four-parameter logistic equation using GraphPad Prism and then PsVNA 50% (PsVNA50) neutralization 
titers were interpolated from the curves for each sample. Geometric mean titers (GMT) for replicates 
are reported. Seropositivity is defined by a GMT > 20 of 2 replicates. 
 


Neutralization Assay (Ebola Virus, Marburg) 
Neutralization titers were calculated as GMT of four replicates. Cut-off was defined as GMT plus standard 
deviation (SD) of all volunteers of one cohort at D0. Seropositivity is defined by a GMT > 8. 
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Filovirus Animal Nonclinical Group (FANG)  
The optical density is measured and serum sample concentrations are calculated from the standard curve using 
a 4-parameter logistic curve fit. Titres are reported as ELISA Units/mL (EU/mL). Additionally, endpoint titers are 
determined based upon a cut-off OD value, which are reported as the reciprocal of the largest dilution with a 
positive OD value. If an IgG ELISA concentration is reported as less than the lower limit of detection, the numeric 
portion of the titer is divided by two. For titers expressed as an endpoint titer, if a titer is reported ≤ the lower 
limit of detection, which is 1:50, the titer is divided by two (25). If a titer is reported as > or ≥ an upper limit of 
quantification, the numeric portion of the titer is used for statistical analyses. Seroconversion for endpoint titer 
is defined as an endpoint titer > 1:200 and must be at least 4-fold higher than pre-vaccination concentration or 
titer. Seroconversion is defined as a four-fold increase over baseline in ELISA endpoint titer and a minimum 
value of 200. 
 
Qualified V920 60% Plaque Reduction Neutralization Test (PRNT60) 
Sixty percent neutralizing titer is calculated by linear regression and is based upon the percent reduction in viral 
plaques in the presence of serum compared to that of the virus control without serum. If a titer is reported as 
less than a lower limit of detection, the numeric portion of the titer is divided by two. For example, <20 is 
considered 10 for statistical analyses. If a titer is reported as > or ≥ an upper limit of quantification, the numeric 
portion of the titer is used for statistical analyses. Seroconversion is defined as at least 4-fold (i.e., 4×) increase in 
titer compared to pre-vaccination titer. Seroconversion is defined as a post-vaccination titer >= 20 that is also at 
least a 4-fold (i.e., 4X) increase in titer compared to baseline 


Durability findings  
Studies measuring the persistence of EBOV-GP-specific IgG antibodies have focused on a variety of different 
timepoint and doses. We present a summary of results by trial.  
 


VEBCON Trials 
Parallel phase 1 trials were initiated in Lambourne, Gabon, Kilifi, Kenya, Hamburg, Germany and Geneva, 
Switzerland[3]. The studies in Lambourne, Kilifi, and Hamburg were open-label, uncontrolled phase 1 dose-
escalation trials to assess the safety and immunogenicity of doses. The Geneva study was a double-blind 
placebo-controlled phase 1 trial to assess safety and immunogenicity of various doses. 
 


Six months post vaccination, GP binding antibodies were present across all doses and study sites without a 
significant decline in geometric mean titers (Figure 1A.) [3]. At the lowest dose (3x105 PFU) the % seropositive 
ranged from 87-96.1% at 6 months and 93.9-100% at 12 months in Geneva and Gabon[3]. At a dose of 3x106, 
seropositivity was 100% at 6 months and ranged from 95-100% at 12 months (Gabon, Kenya, Hamburg). At all 
doses above 10x106 PFU, seropositivity was 100% at both 6 and 12-month timepoints.  
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Figure 1: VEBCON immunogenicity results ELISA ZEBOV-GP IgG, six months[3] 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Duration of neutralization antibodies were also assessed, using the pseudovirion neutralization assay. 
Antibodies appeared lower at 180 days compared to 28 days and were found in only 28 (23%) of the 120 
participants (Fig. 2). Neutralizing antibodies detected with infectious ZEBOV particles persisted through 180 days 
in 45 of 73 participants (62%).  
 
Figure 2. Neutralizing antibodies detected using infections ZEBOV particles, VEBCON, six months[3] 


 
Among the 230 participants from the first phase of the study, 214 were eligible to participate in the longer 
observational study to assess safety and immunogenicity (99 from the Geneva study, 75 from the Lambarene 
study, and 40 from the Kilifi study[7]. 197 attended the 1-year follow-up, 95 (96%) from the Geneva study, 63 
(84%) from the Lambarene study, and 39 (98%) from the Kilifi study[7].  Among those enrolled in the Geneva 
study population, 90 (91%) attended the 2-year follow-up[7].  
 
Seropositivity at 1 year, at all sites, did not differ among dose groups. In the Geneva study, two years after 
vaccination there were also no significant differences among dose groups[7].  In Geneva participants who were 
give the 3 million pfu dose, seropositivity persisted in 45 [100%] of 45 volunteers for two years. In the 
Labarenene group, 48 [100%] of 48 remained seropositive at one year and 39 [100%] of 39 tested in the Kilifi 
group remained seropositive at one year. 
 
With lower doses (300,000 pfu), there appears to be a delay in immune response, with 39 (80%) of 49 
volunteers in the Geneva study seropositive at 1 year and 41 (91%) of 45 seropositive at 2 years. Additionally, 33 
(89%) of 37 who had been given the low dose (i.e., 300 000 pfu) of vaccine and who were seropositive at day 28 
remained seropositive for 2 years. In the Lambarene low dose group, (85%) of 20 volunteers were seropositive 
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at day 28 and 15 (100%) of 15 seropositive at 1 year.  Thus, 1 year and 2 years after vaccination seropositivity 
was high and dose dependency was lost.  
 
No neutralization results were reported for years 1 or 2. 
 
Figure 3. GMCs of ZEBOV-GP- specific antibodies in a) Geneva b) Lambarene c) and Kilifi[7]  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


 


 


Profectus BioSciences 
Profectus BioSciences conducted a phase 1 dose escalation trial among healthy adults (18-60 years) in Florida. 
Three different doses were assessed with a follow up period of 6 months[12]. Vaccine was administered as a 
prime (day 0) and a boost (day 28)[12].  At 6 months, mean ELISA-GP responses were significantly higher than 
placebo in the low-dose, intermediate dose, and high-dose cohorts[12]. At day 182, neutralization response 
decreased to two (20%) of ten in the low-dose cohort, three (33%) of nine in the intermediate-dose cohort, and 
seven (78%) of nine in the high-dose cohort[12].  Only the high-dose cohort response was significantly greater 
than placebo (Fig. 4)[12]. 
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Figure 3. EBOV-GP-specific binding antibody response (a) and PsVNA50 50% (b) up to 6 months 
 
a                                                                                                                                     


 
b 


 
a) Date are mean post-vaccination serum GP-binging IgG concentrations detected by ELISA with 95% CIs for each dose and cohort and placebo. Arrows 
indicate day when vaccine was administered.   b) Solid circles, squares, and triangles show individual neutralization titers on study days, horizontal bars 
represent means neutralization titers. The assay limit of quantitation (dotted line) was established as 1/20 serum dilution. 


 


Dalhousie University  
This was a single-center dose-ranging, placebo-controlled trial to assess immune response at one of three dose 
levels. Healthy adult male and female volunteers aged 18 to 65 years were randomly assigned in a 1:1:1:1 ratio 
to one of 3 vaccine groups (1x105 plaque-forming units [pfu], 5x105 pfu, and 3x106 pfu) or a placebo control 
group[6]. Geometric mean titers (GMTs) generally increased over time from day 0 to day 180, aside from a 
decrease in the 3x106 pfu dose group from day 28 to day 180[6]. Serum IgG titers at study day 180 remained 
significantly higher in all 3 dose groups compared with placebo[6]. Seropositivity rates at 6 months were 
generally similar across doses; 8 out of 9 (88.9%) participants were seropositive at dose 1x105, 10/10 (100%) at 
5x105, and 8/9 (88.9%) at 3x106[6].  
 


Placebo 
2.5x104 PFU 
2.0x105 PFU 
1.8x106 PFU 
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Merck V920-002  
This was a phase 1, dose-escalation trial with immunogenicity data through 6 months post vaccination[5]. The 
study was conducted at two sites in the US with 3 different doses (3 million, 20 million or 100 million PFU)[5]. 
Volunteers at one site also received a second dose at day 28[5]. At day 180 there were no significant differences 
between the groups that received the second of vaccine and the group that received one dose[5]. The % 
seropositive is not reported. 
 
 
Figure 4a-b. a) Antibody response (GP ELISA) and b) Pseudovirion neutralization assay, 6 months[5] 
 
a                                                                                                                                   


 
 
 
 
 
 
 
 
 
 
 
 
 
 


b 
 
 
 
 
 
 
 
 
 


 


 


 


 


 


Merck V920-004 
This was a phase 1b dose response RCT with immunogenicity data up to 12 months post vaccination. In total, 
513 participants were enrolled across 8 study sites in the US[8]. In cohort 1, participants were assigned to 
receive 3 × 10³, 3 × 10⁴, 3 × 10⁵, or 3 × 10⁶ PFU doses of rVSVΔG-ZEBOV-GP or placebo[8]. In cohort 2, 
participants were assigned to receive 3 × 10⁶, 9 × 10⁶, 2 × 10⁷, or 1 × 10⁸ PFU doses of rVSVΔG-ZEBOV-GP or 
placebo. By day 28, 44 of 46 (95·7%; 95% CI 85·5–98·8) 2 × 10⁷ PFU recipients were seroconverted by IgG ELISA, 
and these rates did not change through to day 360[8]. Time to onset of the immune response was dose-related; 
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day 14 seroconversion rates were lower in the low-dose groups than in high-dose groups, Antibody titers for the 
2 × 10⁷ PFU dose were maintained at similar levels across all timepoints from day 28 to day 360 (figure 4A).  
 


The response patterns for neutralizing antibodies measured by PRNT60 were similar to those observed by IgG 
ELISA, with onset occurring between day 7 and 14, and a strong correlation between ELISA and PRNT60 titers 
was seen at day 360. Neutralizing antibodies measured by PRNT60 were maintained at similar levels across all 
timepoints from day 28 to day 360. 
 
Figure 5. Antibody response on day 0-360 by endpoint ELSIA and PRNT60, by geometric mean titers and 
seroconversion rate[8] 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
A-B: Antibody titers were assessed at timepoints 0, 7, 14,28,56,84,180, 360 days after vaccination by dose group by IgG ELISA and the 60% 
PRNT60. C-D: Seroconversion status is shown for the same timepoints by dose group by IgG ELISA and PRNT60.  


 


PREVAIL 
This was a randomized, double-blind phase 3 trial of two vaccines in Liberia, but the phase 3 part was eliminated 
after the incidence of EVD declined in Liberia. Antibody responses to the rVSV-ZEBOV vaccine were greatest at 
month 1 and then declined slightly at 6 months and 12 months (Fig. 6 ). At 12 months and 24 months, the % 
seropositive was 79.5% and 69.6% respectively.  
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Figure 6. Geometric mean titers after randomization (among participants who did not have an elevated level 
at baseline) 
 


 
 
 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Merck V920-012 
This was a phase 3 RCT with immunogenicity data through 24 months past vaccination[12]. The study was 
conducted at 40 sites in the USA, and 1 site in Spain and 1 in Canada and healthy adults (18-65 years) were 
eligible for vaccination with 3 lots of a “standard dose” (2 * 107 pfu), a high dose (1* 108 pfu) or a placebo[11].  
At 24 months, 92.1% (95% CI, 88.4–94.9) of combined standard-dose (all 3 lots) and 93.3% (95% CI, 86.7–97.3) of 
high-dose recipients continued to be seropositive (ZEBOV-GP ELISA), defined as a ≥2-fold increase in antibody 
over baseline and antibody titer ≥200 EU/mL[11].  Seroresponse results, when defined as a ≥4-fold increase in 
antibody over baseline, were similar. Neutralizing antibody titers by PRNT remained high, with 90.7% (95% CI, 
86.9–93.8) and 97.1% (95% CI, 91.9–99.4) of standard- and high-dose recipients, respectively, seropositive[11]. 
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Figure 7. Antibody response through 24 months postvaccination by ZEBOV-GP ELISA (A) and seroresponse 
rates in the per protocol immunogenicity population[12] 
 
a. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. 
 
 


b. 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Discussion 
The majority of studies assessing immunogenicity have lasted between 6-12 months. All 11 studies discussed 
provided immunogenicity data six months or more. Immune response appears robust at 6 months post 
vaccination as seen in all studies with available data. Across all different doses, EBOV-GP-specific IgG titers 
appear to peak at 2 or 3 months and then slowly decline in the following three to four months[13]. Between 6 
and 12 months postvaccination, however, there is little change in titers, with slight decreases in some 
populations, such as in the PREVAIL study in Liberia[13]. Neutralizing antibodies appear to follow a different 
pattern and are highly dependent on the dose and the assay used to assess the presence.  
 
Six studies have reported immunogenicity data up to one year, while three studies have reported or currently 
have unpublished data up to two years (V920-12, the Geneva study, and PREVAIL)[7, 9]. These studies 
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demonstrate that the humoral response induced by one injection of rVSV-ZEBOV vaccine persisted for at least 
1–2 years across multiple populations with various doses. 
 
One Year 
Six the of the eleven reviewed studies have immunogenicity data at year one post vaccination. The studies were 
generally consistent, despite different assays and/or different cutoffs. All participants received one dose of the 
vaccine without a booster. 


In the Geneva study, 46/46 (100%) of participants who were given the intermediate or high dose (10 million or 
50 million pfu) remained seropositive at one year. In the low dose group, 46/49 (93.9%) remained seropositive 
at one year. In Lambarene group, 100% (63) of participants remained seropositive regardless of dose.  In the 
Kilifi study, 19/20 (95%) of participants given 3 million pfu remained seropositive, whereas 100% of participants 
given 20 million were seropositive at one year. Seropositivity after vaccination was experimentally defined by 
ZEBOV-GP-specific IgG antibody titers ≥58.84 arbitrary El/mL for all 3 sites. 
 
In the V920-004 study, at the one-year time point, seropositivity increased with an increase in dose. At the 
highest dose tested, 10 million, 44/44 (100%) of participants were seropositive. At the dose currently licensed (2 
million pfu), 38/39 (97.4%) were seropositive. Even at the lowest dose (3000 pfu) seropositivity at one year was 
still high; with 44/51 (86.5%) participants remaining seropositive. Here seroconversion was defined as a four-
fold increase over baseline in ELISA endpoint titer and a minimum value of 200. In the V920-012 study, 
seropositivity rates remained high at one year, 93% in the lot comparison study and 96% in the high dose group. 
In the Liberian phase 2 PREVAIL trial, the pattern was similar, though seropositivity rates were lower (79.5%) due 
to a more stringent cut-off for positivity[8, 9]. Seroprevalence also increased slightly from 78.4% at six months to 
79.5% at 12 months. PRNT neutralizing antibodies remained high at 12 months (91.1% and 94.8%) for the 20 
million PFU dose and 100, 000 PFU dose respectively. 
 
Two Years 
To date there are three studies that have immunogenicity data up to year two.  It is important to note that 
different assays and cutoffs were used across each study. In the V920-012 study, seroprevalence of antibodies 
(ELISA GP) stayed relatively stable, with a slight decrease from 95% at 6 months to 92% at 2 years in the 
combined lots and from 96% to 93% in the high dose cohort. Seropositivity was defined as a ≥2-fold increase in 
antibody over baseline and antibody titer ≥200 EU/mL.  Seroresponse results, when defined as a ≥4-fold increase 
in antibody over baseline, were similar. PRNT neutralizing antibodies titers increased with a peak at 18 months 
and no decrease at 24 months. At 24 months, 90.7% of those give the 20 million dose were seropositive, while 
97.1% of those in the higher dose group were seropositive. In the PREVAIL study, there was a larger decline in 
seroprevalence over time, with the more stringent cutoff (≥4-fold increase in antibody over baseline); with 
79.5% seropositive at 12 months and 69.6% seropositive at 24 months. In the Geneva study, two years post 
vaccination there were also no significant differences among dose groups.  Among the Geneva participants that 
were given a dose of 3 million pfu, seropositivity persisted in 45 [100%] of 45 volunteer and in 89% of those 
receiving the 300,000 pfu dose[7]. EBOV-GP specific IgG titers declined between 1 and 2 years, the decrease was 
not significant. 
 
It is unclear if demographic factors such as age and sex play a role in durability.  Thus far, these factors have not 
been found to be significant in multivariable analyses. 
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Year Trial Design
Follow-up 


interval Population Dose (PFU)
No. of 


participants Timepoint


USAMRIID (ZEBOV-GP 
ELISA) Seropositivity  


n(%) Whole-virion ELISA


USAMRIID Pseudovirus 
neutralizing 


Seropositivity n(%)
Virus neutralizing 


Seropositivity n(%)


1 2014-15
Geneva, Switzerland 
VEBCON


Phase 1 dose-finding 
RCT 5 years


Healthy adult volunteers 
(18-65 yrs) 10 million 34 Day 28 34 (100) 14 (41.2) 30 (88.2)


2 2014-15
Geneva, Switzerland 
VEBCON


Phase 1 dose-finding 
RCT 5 years


Healthy adult volunteers 
(18-65 yrs) 10 million 33 Day 180 33 (100) 11 (32.4) 9 (27.3)


3 2014-15
Geneva, Switzerland 
VEBCON


Phase 1 dose-finding 
RCT 5 years


Healthy adult volunteers 
(18-65 yrs) 50 million 13 Day 28 13 (100) 7 (50.0) 13 (100)


4 2014-15
Geneva, Switzerland 
VEBCON


Phase 1 dose-finding 
RCT 5 years


Healthy adult volunteers 
(18-65 yrs) 50 million 15 Day 180 15 (100) 4 (26.7) 4 (26.7)


5 2014-15 Gabon VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 300,000 20 Day 28 20 (100) 13 (65.0) 11 (55) 14 (70)


6 2014-16 Gabon VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 300,000 16 Day 180 15 (94) 9 (56.3) 1 (6.3) 6 (37.5)


7 2014-17 Gabon VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 3 million 19 Day 28 19 (100) 10 (52.6) 2 (10.5) 15 (78.9)


8 2014-18 Gabon VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 3 million 17 Day 180 17 (100) 9 (50.0) 1 (5.6) 14 (77.8)


9 2014-15 Kenya VEBCON
Phase 1 dose-
escalation trial 1  year Healthy adult volunteers 3 million 20 Day 28 20 (100) 8 (40.0) 16 (80) 13 (65.0)


10 2014-15 Kenya VEBCON
Phase 1 dose-
escalation trial 1  year Healthy adult volunteers 3 million 20 Day 180 20 (100) 13 (65.0) 7 (35.0) 10 (50)


11 2014-15 Kenya VEBCON
Phase 1 dose-
escalation trial 1  year Healthy adult volunteers 20 million 0 Day 28 0 10 (50) 10 (50)


12 2014-15 Kenya VEBCON
Phase 1 dose-
escalation trial 1  year Healthy adult volunteers 20 million 20 Day 180 20 (100) 8 (40)


Hamburg VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers  3 million 10 Day 28 10 (100) 0 (0.0) 10 (100) 9 (90)


Hamburg VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 3 million 9 Day 180 9 (100) 1 (11.1) 2 (22.2) 9 (100)


Hamburg VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 20 million 10 Day 28 10 (100) 4(40.0) 10 (100) 10 (100)


Hamburg VEBCON
Phase 1 dose-
escalation trial Healthy adult volunteers 20 million 10 Day 180 10 (100) 5(50.0) 4 (40.0) 6 (60)


13 2015-16 US/NewLink
Phase 1 dose-finding 
RCT 1 year Healthy adult volunteers


3,000 / 30,000 / 
300,000 / 3 million / 


seropositivity was 86%, 
87% 91% 93% 97% 97% 


14 2015 Liberia (PREVAIL) Phase 2 RCT 1 year Liberian adults 20 million
seropositivity at one year 
was 84%


15 2015 Sierra Leone (STRIVE) Phase 2/3 RCT 1 year Healthy adult HCW 20 million


16 2015-17 V920-012 Phase 3, RCT 2 years
Health adults  in USA, 
Canada, Spain


20 million  / 100 
million


Seropositivity at 2 years 
was 91% 98.2% 
respectively
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APPENDIX 2.1  SUMMARY OF SAFETY  IN CHILDREN AND PREGNANT WOMEN FOR AD26.ZEBOV, MVA-BN-FILO 
(ZABDENO®, MVABEA®) 


1.1. Vaccination of children 


1.1.1. Pediatric exposure 
As shown in Table 1, over 64,00 children ranging in age from 4 months to 17 years have received at least the first dose (Ad26.ZEBOV) of the regimen.  Of 
that number, over 8,000 were enrolled in clinical studies and the remainder participated in a mass vaccination campaign. Table 2 shows cumulative 
numbers.  
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Table 1: Overview of Ebola Clinical Studies that Enrolled Children 


Study Number 


Country 


N Randomized and 


Vaccinated (active/control)a 


Status Study Design Population Vaccine Regimen and 


Interval 


Key Objectives 


Phase 2      


VAC52150EBL2002 


Burkina Faso, Côte d’Ivoire, 
Kenya, Uganda 


(Adults: 677/133) 


(Adolescents/children: 
218/45) 


Completed Randomized, 
placebo-
controlled, 
observer-blind 


Healthy 
adults 
(18-70 y), 
HIV-infected 
adults 
(18-50 y), 
healthy 
adolescents 
(12-17 y) and 
children  
(4-11 y) 


• Ad26, MVA: 28, 56, 
84 days (84 days 
only for healthy 
adults) 


• Safety and reactogenicity of 2-dose 
vaccine regimens and booster 


• Humoral (ELISA, psVNA) and cellular (ICS, 
IFN-γ ELISpot) immune responses to 
EBOV GP 


• Humoral (ELISA) responses to MARV and 
SUDV GP 


• Ad26 (VNA) vector backbone-specific 
neutralizing antibody responses 


VAC52150EBL2004a,b 


(PREVAC)  
Guinea, Liberia, Mali,  
Sierra Leone 


(Adults: 907/492) 


(Adolescents/children: 
664/293) 


Dosing 
Completed 


Randomized, 


placebo-controll
ed, double-blind 


Healthy 
adults 
(≥18 y), 
adolescents 
(12-17 y),  
children in 
2 age groups 
(1-11 y) 


• Ad26, MVA: 56 days 


• rVSV, rVSV or 
placebo: 56 days 


• Safety and reactogenicity of 2-dose 
vaccine regimen 


• Humoral (ELISA) and cellular (ICS, 
ELISpot) immune responses to EBOV GP 
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VAC52150EBL2005a 
Guinea, Sierra Leone 


(78/29)  


Dosing 
Completed 


Randomized, 
active-controlled
, double-blind 


Healthy 
infants 
(4-11 month
s) 


 Ad26, MVA: 56 days 


 MenACWY, MenACWY: 
56 days 


 Safety and reactogenicity of 2-dose vaccine 
regimen 


• Humoral (ELISA) immune responses to 
EBOV GP 


Phase 3      


VAC52150EBL3001 


Sierra Leone 


40/0 (Stage 1) 


735/244 (Stage 2) 


Completed Staged study 
with an open-
label, 
uncontrolled 
Stage 1 followed 
by a randomized, 
controlled, 
double-blind 
Stage 2 


Adults  
(≥18 y), 
Adolescents  
(12-17 y), 
children  
(4-11 and 
1-3 y) 


• Ad26, MVA: 56 days • Safety of 2-dose vaccine regimen and 
booster (Stage 1 adults only) 


• Humoral (ELISA, psVNA) immune 
responses to EBOV GP 


• Humoral (ELISA) responses to MARV and 
SUDV GP 


• Ad26 (VNA) and MVA (PRNT) vector 
backbone-specific neutralizing antibody 
responses 


VAC52150EBL3008c 


(DRC-EB-001) 
Democratic Republic of 
Congo 


(20,427/0) 


Ad26.ZEBO
V dosing 
completed 


MVA dosing 
continuing 


Open-label Adults and  
children ≥1 y 


 Ad26, MVA: 56 days  To evaluate the effectiveness of the vaccine 
regimen using a test-negative case-control 
designd 


 Safety of 2-dose vaccine regimen 


VAC52150EBL3010e 


Rwanda 


(2,000/0) 


Ongoing Open-label, 
randomized 


Group A: 
1000 women 
receive 
vaccination 


Pregnant 
women 


 


• Ad26, MVA: 
56 days 


• Adverse maternal, fetal, neonatal 
outcomes 


• Safety of 2-dose vaccine regimen 


• Reactogenicity and unsolicited adverse 
events of the 2-dose Ebola vaccine 
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during 
pregnancy 


Group B: 
1000 women 
receive vaccine 
post-partum 


Infants 
followed for 
safety 


regimen in all vaccinated pregnant 
women (Group A) 


• Safety infants born to vaccinated 
mothers 


• Subset Humoral (ELISA) immune 
responses to EBOV GP in mothers 


• Subset Humoral (ELISA) immune 
responses to EBOV GP in infants 


VAC52150EBL4002f 


Rwanda (UMURINZI) 


 


(56,098/0) 


Ongoing Open-label ≥2 yrs • Ad26, MVA: 
56 days 


• Post approval mass vaccination 
campaign, no humoral immunity 
assessed 


Key: Ad26=Ad26.ZEBOV; EBOV=Ebola viris; ELISA=enzyme-linked immunosorbent assay; ELISpot=enzyme-linked immunospot assay; GP=glycoprotein; ICS=intracellular 
cytokine staining; IFN-γ=interferon-gamma; MVA=MVA-BN-Filo; PRNT=plaque reduction neutralization test; psVNA=pseudovirion neutralization assay; 
rVSV=recombinant vesicular stomatitis virus; SUDV=Sudan virus; y=year. 


a Study is still blinded. The numbers are based on randomization ratio. 


b Study sponsored by NIAID. 


c Study sponsored by London School Hygiene and Tropical Medicine. Ad26.ZEBOV dosing complete. 


d Study objective removed as outbreak declared over and no opportunity to gather effectiveness data. 


e Study initiated in October 2020; no data yet. 


f Numbers as of 4 Dec 2020 
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Table 2: Pediatric Participants Exposed to Vaccinea 


Name Country(s) Age Groups Exposed (n) 


4-11 months 1-4 years 5-7 years 8-11 years 12-17 years 


VAC52150EBL2002 Burkina Faso, Côte d’Ivoire, Kenya, 
Uganda 


- 9 44 55 110 


VAC52150EBL2004b 
(PREVAC) 


Sierra Leone, Mali, Liberia, Guinea - 162 87 116 299 


VAC52150EBL2005b Guinea, Sierra Leone 76 - - - - 
VAC52150EBL3001 Sierra Leone - 151 60 77 143 
VAC52150EBL3008 Democratic Republic of Congo - 1,593 1,201 1,601 2,251 


UMURINZIc 
VAC52150EBL4002 


Rwanda - 9,035 11,077 14,338 21,648 


Total - 76 10,940 12,469 16,187 24,451 


Key: Ad26.ZEBOV=Adenovirus 26 vectored Zaire Ebola Virus 
a Number of children who received at least Ad26.ZEBOV as dosing continues, except for UMURINZI, data as of 13 Nov 2020. 
b Study VAC52150EBL2005 is still blinded and the exposure is estimated using the randomization ratio. 
c Data as of 4 Dec 2020 
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1.1.2. Safety in adolescents and children 
Pooling of the pediatric safety data from two completed studies, EBL2002 and EBL3001 was performed in order to 
determine which adverse events were considered related to vaccination, thus adverse reactions.  A determination of 
adverse reactions by dose has been prepared and forms the basis for the current SmPC.  The pediatric pooling includes 838 
adolescents (12-17 years) and children (4-11 years and 1-3 years) who received active vaccine (Ad26.ZEBOV, MVA-BN-Filo 
at the selected dose levels with an interval ≥28 days between doses), placebo control (placebo, placebo), or active control 
(MenACWY, placebo). The active control vaccine MenACWY was only used in study EBL3001. All AEs were analyzed 
separately for adolescents 12-17 years, children 4-11 years and children 1-3 years.   


The reported adverse reactions (AR) in children/adolescents aged 1-17 years are presented following vaccination with 
Ad26.ZEBOV in Table 6 and following MVA-BN-Filo in Table 7. The frequencies of solicited local and systemic ARs 
following Ad26.ZEBOV vaccination reported in adolescents and children aged 1-17 years are presented in Table 8. 
The frequencies of solicited local and systemic ARs following MVA-BN-Filo vaccination reported in adolescents and 
children aged 1-17 years are presented in Table 9. There were no unsolicited ARs reported in adolescents and children 
aged 1-17 years. 


  
Table 3: Adverse Reactions Reported in Children 1 to 17 Years of Age Following First Vaccination with 


Ad26.ZEBOV  
 


System Organ Class Frequency Adverse Reactions 
Metabolism And Nutrition Disorders Very common Decreased Appetite 
Psychiatric Disorders Very common Irritability 
Gastrointestinal Disorders Common Vomiting, Nausea 
Musculoskeletal And Connective Tissue Disorders Common Arthralgia, Myalgia 
General Disorders And Administration Site 
Conditions 


Very common Fatigue, Decreased Activity, Injection Site 
Pain  Common Pyrexia, Injection Site Pruritus, Injection Site 


  Swelling, Injection Site Erythema   
 


*unsolicited adverse reaction 
The frequency categories are defined as Very common: >= 1/10: Common: >= 1/100 to < 1/10.  


Adapted from [TSFAR01-C-AD26.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01B.SAS] 26FEB2020, 
20:07 
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Table 4: Adverse Reactions Reported in Children 1 to 17 Years of Age Following Second Vaccination with 
MVA-BN-Filo  


 
System Organ Class Frequency Adverse Reactions 
Musculoskeletal And Connective Tissue 
Disorders General Disorders And Administration 
Site Conditions 


Common 
Very 
common 
Common 


Arthralgia, Myalgia 
Fatigue, Injection Site 
Pain 
Pyrexia, Chills, Injection Site Pruritus, 
Injection 


  
 Site Swelling, Injection Site Erythema   


 
*unsolicited adverse reaction 
The frequency categories are defined as Very common: >= 1/10: Common: >= 1/100 to < 1/10.  


Adapted from [TSFAR01-C-MVA.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01B.SAS] 26FEB2020, 
20:07 
 
Solicited local and systemic adverse reactions after Ad26.ZEBOV vaccination in children/adolescents 
 
All reported solicited local adverse events after Ad26.ZEBOV vaccination, ie, erythema, pain, pruritus, and swelling 
at the injection site were considered as ARs by definition. The solicited systemic adverse events decreased appetite, 
decreased activity, irritability, arthralgia, myalgia, vomiting, nausea, fatigue and pyrexia were identified as ARs, while 
chills, headache, rash, and generalized pruritus were not identified as ARs. 


 
In adolescents and children who received Ad26.ZEBOV, the most common local AR (≥10%) was pain (24.3%) at the 
injection site. The most common systemic ARs (≥10%) were fatigue (19.1%), decreased activity (15.5%), decreased 
appetite (14.3%), and irritability (13.5%) 


(Table 5). Most ARs occurred within 7 days following vaccination, were mild to moderate in severity, and of short 
duration (1-4 days). 


 
Pyrexia after vaccination with Ad26.ZEBOV was reported more frequently for younger children, 1 to 3 years of age 
(11.1%) and 4 to 11 years of age (11.9%) compared to adolescents 12 to 17 years of age (4.0%) and adults (7.0%). 
The frequency of pyrexia in younger children was similar to that observed in the active control group receiving a 
licensed pediatric vaccine. 


 
The safety profile of Ad26.ZEBOV in children 1 to 17 years of age was generally similar to that observed in adults. 
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Table 5  : Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following First Vaccination with Ad26.ZEBOV  


 Local Adverse Reactions 


 
Ad26.ZEBOV 


 


 


Placeboa 


 


 


MenACWYa 


  n/N(%) n/N(%) n/N(%) 
Injection Site Erythema, Any grade 9/649 (1.4%) 2/45 (4.4%) 0/144 
Injection Site Erythema, Grade 1 8/649 (1.2%) 2/45 (4.4%) 0/144 
Injection Site Erythema, Grade 2 1/649 (0.2%) 0/45 0/144 
Injection Site Erythema, Grade 3 0/649 0/45 0/144 


Injection Site Pain, Any grade 158/649 (24.3%) 10/45 (22.2%) 10/144 (6.9%) 
Injection Site Pain, Grade 1 141/649 (21.7%) 9/45 (20.0%) 10/144 (6.9%) 
Injection Site Pain, Grade 2 15/649 (2.3%) 1/45 (2.2%) 0/144 
Injection Site Pain, Grade 3 2/649 (0.3%) 0/45 0/144 


Injection Site Pruritus, Any grade 33/649 (5.1%) 8/45 (17.8%) 0/144 
Injection Site Pruritus, Grade 1 30/649 (4.6%) 7/45 (15.6%) 0/144 
Injection Site Pruritus, Grade 2 3/649 (0.5%) 1/45 (2.2%) 0/144 
Injection Site Pruritus, Grade 3 0/649 0/45 0/144 


Injection Site Swelling, Any grade 39/649 (6.0%) 8/45 (17.8%) 0/144 
Injection Site Swelling, Grade 1 35/649 (5.4%) 8/45 (17.8%) 0/144 
Injection Site Swelling, Grade 2 3/649 (0.5%) 0/45 0/144 
Injection Site Swelling, Grade 3 1/649 (0.2%) 0/45 0/144 


Systemic Adverse Reactions    


Arthralgia, Any grade 32/397 (8.1%) 3/21 (14.3%) 1/96 (1.0%) 
Arthralgia, Grade 1 25/397 (6.3%) 3/21 (14.3%) 1/96 (1.0%) 
Arthralgia, Grade 2 7/397 (1.8%) 0/21 0/96 
Arthralgia, Grade 3 0/397 0/21 0/96 


Decreased Activity, Any grade 39/252 (15.5%) 1/24 (4.2%) 6/48 (12.5%) 
Decreased Activity, Grade 1 33/252 (13.1%) 1/24 (4.2%) 5/48 (10.4%) 
Decreased Activity, Grade 2 5/252 (2.0%) 0/24 1/48 (2.1%) 
Decreased Activity, Grade 3 1/252 (0.4%) 0/24 0/48 


Decreased Appetite, Any grade 36/252 (14.3%) 1/24 (4.2%) 3/48 (6.3%) 
Decreased Appetite, Grade 1 31/252 (12.3%) 1/24 (4.2%) 3/48 (6.3%) 
Decreased Appetite, Grade 2 4/252 (1.6%) 0/24 0/48 
Decreased Appetite, Grade 3 1/252 (0.4%) 0/24 0/48 
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Table 6 : Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following First Vaccination with Ad26.ZEBOV  
 


 


 
Fatigue, Any grade 


Ad26.ZEBOV 
  n/N(%)   


76/397 (19.1%) 


Placeboa 
  n/N (%)   


4/21 (19.0%) 


MenACWYa 
  n/N (%)   


9/96 (9.4%) 
Fatigue, Grade 1 61/397 (15.4%) 4/21 (19.0%) 9/96 (9.4%) 
Fatigue, Grade 2 15/397 (3.8%) 0/21 0/96 
Fatigue, Grade 3 0/397 0/21 0/96 


Irritability, Any grade 34/252 (13.5%) 1/24 (4.2%) 4/48 (8.3%) 
Irritability, Grade 1 28/252 (11.1%) 1/24 (4.2%) 4/48 (8.3%) 
Irritability, Grade 2 5/252 (2.0%) 0/24 0/48 
Irritability, Grade 3 1/252 (0.4%) 0/24 0/48 


Myalgia, Any grade 39/397 (9.8%) 3/21 (14.3%) 2/96 (2.1%) 
Myalgia, Grade 1 36/397 (9.1%) 2/21 (9.5%) 2/96 (2.1%) 
Myalgia, Grade 2 3/397 (0.8%) 1/21 (4.8%) 0/96 
Myalgia, Grade 3 0/397 0/21 0/96 


Nausea, Any grade 16/397 (4.0%) 0/21 3/96 (3.1%) 
Nausea, Grade 1 12/397 (3.0%) 0/21 3/96 (3.1%) 
Nausea, Grade 2 4/397 (1.0%) 0/21 0/96 
Nausea, Grade 3 0/397 0/21 0/96 


Pyrexia, Any grade 56/649 (8.6%) 1/45 (2.2%) 7/144 (4.9%) 
Pyrexia, Grade 1 26/649 (4.0%) 0/45 6/144 (4.2%) 
Pyrexia, Grade 2 26/649 (4.0%) 1/45 (2.2%) 0/144 
Pyrexia, Grade 3 4/649 (0.6%) 0/45 1/144 (0.7%) 


Vomiting, Any grade 18/252 (7.1%) 1/24 (4.2%) 1/48 (2.1%) 
Vomiting, Grade 1 14/252 (5.6%) 1/24 (4.2%) 0/48 
Vomiting, Grade 2 4/252 (1.6%) 0/24 1/48 (2.1%) 
Vomiting, Grade 3 0/252 0/24 0/48 


 
a Matching placebo control for Ad26.ZEBOV vaccination in all studies, except MenACWY (active) control in EBL3001. 
N: Total number of participants in studies where the adverse reaction was collected n: number of participants with 1 or more adverse reactions 
(%): percentage of adverse reactions with respect to number of participants  
[TSFARSOL01-C-AD26.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01.SAS] 26FEB2020, 19:38 
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Solicited local and systemic adverse reactions after MVA-BN-Filo vaccination in children/adolescents 
 
All reported solicited local adverse events after MVA-BN-Filo vaccination, ie, erythema, pain, pruritus, and swelling at 
the injection site were considered as ARs by definition. The solicited systemic adverse events arthralgia, myalgia, 
fatigue, pyrexia, and chills were identified as ARs, while decreased appetite, decreased activity, irritability, vomiting, 
nausea, headache, rash, and generalized pruritus were not identified as ARs. 


 
In adolescents and children who received MVA-BN-Filo, the most common local AR (≥10%) was pain (20.5%) at the 
injection site (Table 9). The most common systemic AR (≥10%) was fatigue (11.4%)  (Table 9).  Most ARs occurred 
within 7 days following vaccination, were mild to moderate in severity, and of short duration (1-3 days). 


 
Pyrexia after vaccination with MVA-BN-Filo was reported more frequently for younger children, 1 to 3 year of age 
(8.4%) and 4 to 11 years of age (3.6%) compared to adolescents 12 to 17 years of age (2.0%) and adults (4.1%).  The 
frequency of pyrexia in younger children was less than that observed in the placebo control group.  


 
The safety profile of MVA-BN-Filo in children 1 to 17 years of age was generally similar to that observed in adults. 
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Table 7: Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following First Vaccination with MVA-BN-Filo   


 
 MVA-BN-Filo 


  n/N(%)   
Placeboa 


  n/N (%)   
Local Adverse Reactions   


Injection Site Erythema, Any grade 8/645 (1.2%) 0/185 
Injection Site Erythema, Grade 1 8/645 (1.2%) 0/185 
Injection Site Erythema, Grade 2 0/645 0/185 
Injection Site Erythema, Grade 3 0/645 0/185 


Injection Site Pain, Any grade 132/645 (20.5%) 12/185 (6.5%) 
Injection Site Pain, Grade 1 114/645 (17.7%) 9/185 (4.9%) 
Injection Site Pain, Grade 2 18/645 (2.8%) 2/185 (1.1%) 
Injection Site Pain, Grade 3 0/645 1/185 (0.5%) 


Injection Site Pruritus, Any grade 27/645 (4.2%) 5/185 (2.7%) 
Injection Site Pruritus, Grade 1 24/645 (3.7%) 3/185 (1.6%) 
Injection Site Pruritus, Grade 2 3/645 (0.5%) 1/185 (0.5%) 
Injection Site Pruritus, Grade 3 0/645 1/185 (0.5%) 


Injection Site Swelling, Any grade 35/645 (5.4%) 6/185 (3.2%) 
Injection Site Swelling, Grade 1 32/645 (5.0%) 4/185 (2.2%) 
Injection Site Swelling, Grade 2 2/645 (0.3%) 1/185 (0.5%) 
Injection Site Swelling, Grade 3 1/645 (0.2%) 1/185 (0.5%) 


Systemic Adverse Reactions   


Arthralgia, Any grade 27/394 (6.9%) 7/114 (6.1%) 
Arthralgia, Grade 1 24/394 (6.1%) 5/114 (4.4%) 
Arthralgia, Grade 2 3/394 (0.8%) 2/114 (1.8%) 
Arthralgia, Grade 3 0/394 0/114 


Chills, Any grade 32/394 (8.1%) 2/114 (1.8%) 
Chills, Grade 1 29/394 (7.4%) 1/114 (0.9%) 
Chills, Grade 2 3/394 (0.8%) 1/114 (0.9%) 
Chills, Grade 3 0/394 0/114 


Fatigue, Any grade 45/394 (11.4%) 7/114 (6.1%) 
Fatigue, Grade 1 37/394 (9.4%) 5/114 (4.4%) 
Fatigue, Grade 2 8/394 (2.0%) 2/114 (1.8%) 
Fatigue, Grade 3 0/394 0/114 
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Table 8: Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following Second Vaccination with MVA-BN-Filo  


 
 


 
Myalgia, Any grade 


MVA-BN-Filo 
  n/N(%)   


34/394 (8.6%) 


Placeboa 
  n/N (%)   


5/114 (4.4%) 
Myalgia, Grade 1 29/394 (7.4%) 4/114 (3.5%) 
Myalgia, Grade 2 5/394 (1.3%) 1/114 (0.9%) 
Myalgia, Grade 3 0/394 0/114 


Pyrexia, Any grade 26/645 (4.0%) 10/185 (5.4%) 
Pyrexia, Grade 1 13/645 (2.0%) 3/185 (1.6%) 
Pyrexia, Grade 2 12/645 (1.9%) 7/185 (3.8%) 
Pyrexia, Grade 3 1/645 (0.2%) 0/185 


 
a Matching placebo control for MVA-BN-Filo vaccination in all studies. 


N: Total number of participants in studies where the adverse reaction was collected n: number of participants with 1 or more adverse reactions 
(%): percentage of adverse reactions with respect to number of participants  


[TSFARSOL01-C-MVA.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01.SAS] 26FEB2020, 19:38 
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In early November 2020, the sponsor became aware of a few cases of tonic/clonic seizures with fever in young 
children that occurred within 24 hours following receipt of Ad26.ZEBOV 5×1010 vp/mL. These cases were 
reported from UMURINZI, a mass vaccination campaign conducted under conditional approval under 
exceptional emergency in Rwanda. No cases were reported from clinical studies.  Subsequently, the sponsor 
performed a cumulative review of febrile convulsions/seizures in young children following vaccination with 
Ad26.ZEBOV vaccine and other adenoviral vectored vaccines in developmental vaccine programs.  The frequency 
of febrile seizures in 0.04% in children, aged 0-7 years of age.  The SmPC is being updated to include febrile 
seizures in children with a ‘rare’ frequency (defined as at least 1 child in 10,000 but < 1 in 1,000). 


1.2. Vaccination of pregnant women 
Vaccination of pregnant women was permitted in study EBL3008, sponsored by LSHTM, conducted in Goma, 
DRC.  Pregnancies, including those reported in female partners of male participants, were also reported 
throughout the program.  As of Nov 2020, a total of 1, 510 pregnancies were reported to the global safety 
database.   Exposure to Ad26.ZEBOV was reported in 1,509 and exposure to MVA-BN-Filo (as either first or 
second dose) was 681.  Of 1510 pregnancies the outcome was not reported or unknown for 582 pregnancies 
whereas it was reported as ongoing for 192 pregnancies. In the remaining pregnancies, the reported outcomes 
were live birth (603), still birth (13), intrauterine foetal death (4), congenital malformations (3), neonatal death 
(2), premature birth (1), and adverse outcomes related to early pregnancy loss were spontaneous abortion (93), 
elective abortion (14), and ectopic pregnancy (2). 


On 9 Oct 2020, EBL3010 (INGABO) vaccinated the first group of pregnant women.  This is an open-label, 
controlled, randomized study in pregnant women in Rwanda.  The primary objective is the comparison of the 
frequency of adverse maternal, fetal and infant outcomes (as described by GAIA) when vaccines were 
administered during pregnancy (group A) compared to outcomes when vaccines were administered post partum 
(group B).  Each group will enroll 1000 women and follow them throughout their pregnancy and to 3 months 
post partum.  Samples for immunogenicity, cord blood and breast milk will be obtained in subsets of participants.  
As of 15 Feb 2021, 137 women have been randomized to group A and 152 have been randomized to group B. 
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Across the different clinical studies, using the validated FANG ELISA assay, GMCs between 3,810 EU/mL and 11,790 
EU/mL were observed in healthy subjects 21 days after the main regimen and 98-100% of subjects responded to the 
vaccine. Geographical variation in the peak immune response levels was observed with the lowest responses in 
Sierra Leone (GMC of 3,810 EU/mL). Immune responses induced in HIV+ adults were in the same range as in healthy 
adults (GMC of 5,283 and 7,518 EU/mL, respectively; responder rate of 100%). 98-100% of children responded to 
the vaccine with antibody concentrations between 6,993 and 22,452 EU/mL detected 21 days after the main 
regimen.  


To infer the protective effect of the vaccine regimen, immunobridging based on GP-binding antibodies and survival 
outcome in the well-characterized FANG endorsed NHP Ebola Kikwit challenge model was performed. The 
appropriateness of this approach for licensure was agreed with FDA and EMA and, because of its stringency, likely 
provides a conservative estimate of the protective effect in humans. Using pooled data from the 5 analyzed studies, 
an estimated mean predicted survival probability of 53.4% (95% CI: 36.7%; 67.4%) was determined, passing the pre-
specified success criterion of the lower CI limit of 20%. Pre-planned sensitivity (subgroup) analyses were fully in line 
with the primary analysis, confirming the robustness of the data. A post-hoc per country analysis indicated that, 
while results of studies in African countries including Burkina Faso, Cote d’Ivoire, Kenya and Uganda were fully in 
line with the pooled analysis, a lower Mean Predicted Survival Probability was determined in Kambia, Sierra Leone 
(30.9% with CI of 13.6%-47.0%). Taking the stringency of the model into consideration, a protective effect and clinical 
benefit also in this setting would be expected. In conclusion, this bridging analysis supports the clinical benefit of the 
Ad26.ZEBOV, MVA-BN-Filo 56 days main regimen. 


In addition to short term protection, the longer-term protective potential of a prophylactic vaccination course was 
also evaluated. 1 year after dose 1 vaccination, binding antibody responses were detected in 49-100% of 
participants, GMCs in healthy adults ranged between 259 and 1,738 EU/mL, with the lowest values in the Sierra 
Leone study. A subset of subjects from this study was followed up for 2 years with GMCs being 255 and 279 EU/mL. 
Responses with GMCs of 541 and 637 EU/mL were detected 1 year after dose 1 vaccination in 90-98% of enrolled 
adolescents and children.  


After administration of a booster vaccination using Ad26.ZEBOV 1 or 2 years after dose 1 vaccination study 
participants mounted an anamnestic response (40-fold increase in GMCs within 7 days), indicating that immune 
memory was induced by the primary 2-dose vaccine regimen. In the stringent NHP challenge model, while long-term 
protection after primary vaccination was not achieved due to the aggressive disease course, a booster dose given 3 
days before the challenge induced a fully protective memory response.  


In summary, these data are supportive of the protective effect and clinical benefit of the Ad26.ZEBOV, MVA-BN-Filo 
56 day regimen. Pending availability of formal durability of protection data, the current clinical and preclinical data 
suggest that a booster dose administered in previously immunized individuals as a precautionary measure at 
imminent risk of Ebola virus exposure could maximize the likelihood of durable protection.  


The intention of the Sponsor with the development of the prophylactic Zabdeno, Mvabea vaccine regimen is to 
provide a tool to protect those at highest risk of future exposure to Ebola virus in the short and long-term. The 
vaccine is representing a complementary tool for comprehensive public health strategies to not only contain but 
also prevent Ebola outbreaks.  


In the following, data are provided in response to specific questions communicated by the WHO to Janssen: 
1. Duration of protection  
2. Vaccination of children  
3. Vaccination of pregnant women  
4. Vaccine availability 
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1. DURATION OF PROTECTION 


1.1. Durability of immune response 


The persistence of the immune response was assessed in all clinical studies up to a maximum of 2 years after 
completion of the 2-dose vaccine regimen. Long-term follow-up revealed that the EBOV GP-specific binding antibody 
concentrations induced by the Ad26.ZEBOV, MVA-BN-Filo vaccine regimen in any interval had decreased towards 
Day 180 after the first vaccine dose and persisted thereafter up to 2 years post Dose 1. Table 1 provides a summary 
of persisting EBOV GP-specific binding antibody GMCs in all studies after vaccination with the Ad26.ZEBOV, 
MVA-BN-Filo regimen in the 56-day interval at the last time point analyzed.  


In HIV-infected adults who received the Ad26.ZEBOV, MVA-BN-Filo vaccine regimen in study EBL2002, antibody 
responses persisted up to 1 year post Dose 1, the last time point measured. The same result was determined in 
children (see section 2.2 below). 


Table 1: Summary Table of EBOV GP Binding Antibody Concentrations (ELISA, EU/mL) at the Last Time 
Point Analyzed per Study for the Ad26.ZEBOV, MVA-BN-Filo Regimen in the 56-day Interval in 
Healthy Adults  


Study 
 
Last Time Point Analyzed 


 
N 


 
GMC (95% CI) 


% Persisting 
Response 


EBL3002 6 months post Dose 2 
(Day 237) 


131 1,263 (1,100; 1,450) 99% 


EBL3003, Ad26 Batch C 6 months post Dose 2 
(Day 237) 


82 1,262 (1,029; 1,549) 98% 


 Ad26 Batch V  82 1,053 (846; 1,310) 98% 
 Ad26 Batch B  80 1,147 (948; 1,387) 99% 
     


EBL1001 1 year post Dose 1 (Day 360) 12 1,738 (1,207; 2,504) 100% 
EBL1003 1 year post Dose 1 (Day 360) 15 403 (214; 756) 100% 
EBL1004 1 year post Dose 1 (Day 360) 15 550 (296; 1,022) 100% 
EBL2001 (Cohorts II and III) 1 year post Dose 1 (Day 365) 50 1,205 (971; 1,497) 100% 
EBL2002, HIV-uninfected 
adults 


1 year post Dose 1 (Day 365) 133 342 (291; 401) 78% 


EBL2002, HIV-infected adults 1 year post Dose 1 (Day 365) 59 338 (253; 450) 88% 
EBL3001, Stage 1 1 year post Dose 1 (Day 360) 31 325 (238; 445) 77% 
 Stage 2  168 259 (223; 301) 49% 
EBL3001, Stage 1 2 years post Dose 1 (Day 720) 31 279 (201; 386) 68% 
 Stage 2  158 255 (212; 306) 50% 


The analysis is based on the Immunogenicity Analysis Set for Phase 1 studies and on the Per Protocol Analysis Set 
for Phase 2 and 3 studies. 


It must be noted that the logistic regression model for immunobridging does not necessarily allow to conclude on a 
prediction of survival probability based on EBOV GP-specific binding antibody concentrations measured at time 
points other than the 21-day post Dose 2 time point. In particular, it is unknown at this stage if persisting antibodies 
on their own can control an Ebola virus infection, but it may be anticipated that an anamnestic response induced by 
natural exposure would contribute to protection. 
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1.2. Durability of protection 


1.2.1. Booster vaccination in humans 


Strong immune responses and persistence of circulating antibodies were observed following the 2-dose 
Ad26.ZEBOV, MVA-BN-Filo vaccine regime. T the immunogenicity of a booster dose of Ad26.ZEBOV in individuals 
who had previously received this regimen was evaluated with a double purpose: (1) to assess whether the 2-dose 
heterologous regimen had induced immune memory to EBOV GP; (2) to evaluate the value of a booster dose. 


In the studies in which an Ad26.ZEBOV booster dose was given 1 year (EBL1002 and EBL2002, results of the latter 
shown representatively in Figure 1) or 2 years (EBL3001) after the initial dose of the Ad26.ZEBOV, MVA-BN-Filo 
vaccine regimen, an anamnestic response was induced demonstrated by an approximate 12- to 55-fold increase in 
binding antibody GMCs within 7 days post booster compared to pre booster. 21 days post booster, GMCs of 
41,643 and 30,411 EU/mL were observed in the 0, 56 days interval groups in studies EBL2002 and EBL3001, 
respectively. These GMCs were 5.5- and 6.4-fold higher, respectively, than the GMCs observed at 21 days post 
Dose 2, the time point used for the evaluation of potential protection against EVD via immunobridging.  


Figure 1: EBOV GP Binding Antibody Concentrations (ELISA, EU/mL): Regimen Profiles –Healthy Adult Data 
Set From Study EBL2002 


Anti-EBOV GP IgG ELISA 


 
The error bars represent the GMC and its 95% CI. 
Day 1: Baseline; Day 29: 28 days post Dose 1; Day 50, Day 78, Day 106: 21 days post Dose 2; Day 57: 56 days post 
Dose 1; Day 85: 84 days post Dose 1; Day 365: 364 days post Dose 1; Day 372: 7 days post 
booster; Day 386: 21 days post booster; Day 729: 364 days post booster. 
Labels for following time point tickmarks are omitted: Pre-booster; Day 369 (4 days post booster). 


 


 


  


2.8_Ebola


SAGE March 2021 meeting







  


  


5 


       


As seen after the 2-dose regimen, the binding antibody concentrations gradually decreased after the 21-day post-
booster time point, with similar GMCs at 1 year post booster across the 3 studies (GMC range: 3,237-4,534 EU/mL). 
The GMC at 1 year post booster was approximately 10-fold higher compared to the GMC at 1 and 2 years post Dose 1 
(pre booster) in studies EBL2002 and EBL3001, respectively (Figure 2), and was similar to the GMC at 21 days post 
Dose 2 in study EBL3001. 


Figure 2: EBOV GP Binding Antibody Concentrations (ELISA, EU/mL) Pre and Post Ad26.ZEBOV Booster for 
the Healthy Adult Data Set From Phase 2 and 3 Studies  


  
The analysis is based on the Per Protocol Analysis Set. 
The error bars represent the GMC and its 95% CI. 
Labels for following time point tickmarks are omitted: 4 days post booster and 364 days post booster time. 


 


1.2.2. Durability of protection in NHP 


The assessment of the durability of the immune responses in NHP immunized with the Ad26.ZEBOV, MVA-BN-Filo 
vaccine regimen in the 56-day interval showed a similar persistence pattern as seen in clinical studies. In NHP, an 
anamnestic or recall response can be elicited by either exposure to EBOV or a booster vaccination (similar kinetics 
to what has been described above for humans). In a limited number of NHP (N=2) that received Ad26.ZEBOV, 
MVA-BN-Filo in the 56-day interval followed by EBOV challenge 4 weeks later, an anamnestic response to EBOV was 
apparent 14 days post challenge. When challenge was performed approximately 16 months post Dose 2, the 
circulating EBOV GP-specific binding antibody levels present at that time were not high enough to sufficiently slow 
down the aggressive disease course (the NHP are dying in less than 7 days post EBOV challenge) and the recall 
response was not rapid enough to outcompete the fast viral replication and accelerated disease course in this 
challenge model. However, when an anamnestic response was first induced by booster vaccination 3 days prior to 
challenge (19 months post Dose 2), NHP immunized with an initial 2-dose regimen were fully protected. With the 
disease course in humans being less aggressive (time to death is between 1.5 and 3 weeks) it is not unreasonable to 
assume that an anamnestic response can be generated on time to contribute to protection in humans. 
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In summary, both in humans and NHP, the 2-dose heterologous Ad26.ZEBOV, MVA-BN-Filo vaccine regimen induced 
a strong humoral immune memory response that was rapidly re-activated (with higher binding antibody 
concentrations than 21 days post Dose 2) by a booster vaccination with Ad26.ZEBOV. In NHP this anamnestic 
response could provide protection within 3 days.  


1.2.3. Interim concept for durability of protection 


While the duration of immunity induced by Ebola vaccination has been shown, comprehensive data to demonstrate 
the durability of protection are not available for licensed Ebola vaccines. It is unknown at this stage if persisting 
antibodies on their own can control an Ebola virus infection, but it may be anticipated that an anamnestic response 
induced by natural exposure would contribute to protection. The response measured in humans 21 days post 
Zabdeno booster was 5.5 to 6.4 fold higher than 21 days post Dose 2. The induction of an anamnestic response in 
NHP through booster vaccination 3 days before challenge led to full protection, providing evidence of the protective 
effect of a booster dose given shortly before exposure. In view of the similar magnitude of the booster response 1 
year and 2 years after the initial regimen, and because immune memory is generally expected to persist beyond 2 
years of vaccination, a booster dose administered later than 2 years post initial vaccination is also expected to lead 
to an effective anamnestic response. Therefore, pending availability of formal information on durability of protection 
in the field, Zabdeno booster vaccination could be considered as a precautionary measure at the time of immediate 
risk of EBOV exposure to maximize protection. This could be particularly recommended for individuals previously 
vaccinated with Zabdeno, Mvabea living in or visiting areas affected by EVD outbreaks. It may also be recommended 
for those individuals living in close contact with patients with EVD, and those with an occupational risk of exposure 
to Ebola virus. 


2. VACCINATION OF CHILDREN 


2.1. Pediatric exposure 


As shown in Table 1, over 64,00 children ranging in age from 4 months to 17 years have received at least the first 
dose (Ad26.ZEBOV) of the regimen.  Of that number, over 8,000 were enrolled in clinical studies and the remainder 
participated in a mass vaccination campaign. Table 2 shows cumulative numbers.  
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Table 2: Overview of Ebola Clinical Studies that Enrolled Children 


Study Number 


Country 


N Randomized and 
Vaccinated 
(active/control)a 


Status Study 
Design 


Populati
on 


Vaccine Regimen 
and Interval 


Key Objectives 


Phase 2      


VAC52150EBL2002 
Burkina Faso, Côte 
d’Ivoire, Kenya, 
Uganda 
(Adults: 677/133) 
(Adolescents/childre
n: 218/45) 


Complet
ed 


Randomize
d, placebo-
controlled, 
observer-
blind 


Healthy 
adults 
(18-70 y)
, 
HIV-infec
ted 
adults 
(18-50 y)
, healthy 
adolesce
nts 
(12-17 y) 
and 
children  
(4-11 y) 


• Ad26, MVA: 28, 56, 
84 days (84 days 
only for healthy 
adults) 


• Safety and reactogenicity of 2-dose 
vaccine regimens and booster 


• Humoral (ELISA, psVNA) and cellular 
(ICS, IFN-γ ELISpot) immune 
responses to EBOV GP 


• Humoral (ELISA) responses to MARV 
and SUDV GP 


• Ad26 (VNA) vector backbone-
specific neutralizing antibody 
responses 


VAC52150EBL2004a,b 
(PREVAC)  
Guinea, Liberia, Mali,  
Sierra Leone 
(Adults: 907/492) 
(Adolescents/childre
n: 664/293) 


Dosing 
Complet
ed 


Randomize
d, 


placebo-con
trolled, 
double-blin
d 


Healthy 
adults 
(≥18 y), 
adolesce
nts 
(12-17 y)
,  
children 
in 2 age 
groups 
(1-11 y) 


• Ad26, MVA: 56 days 


• rVSV, rVSV or 
placebo: 56 days 


• Safety and reactogenicity of 2-dose 
vaccine regimen 


• Humoral (ELISA) and cellular (ICS, 
ELISpot) immune responses to 
EBOV GP 


VAC52150EBL2005a 
Guinea, Sierra Leone 
(78/29)  


Dosing 
Complet
ed 


Randomize
d, 
active-contr
olled, 
double-blin
d 


Healthy 
infants 
(4-11 mo
nths) 


 Ad26, MVA: 56 days 
 MenACWY, 
MenACWY: 56 days 


 Safety and reactogenicity of 2-dose 
vaccine regimen 


• Humoral (ELISA) immune responses 
to EBOV GP 


Phase 3      


VAC52150EBL3001 
Sierra Leone 
40/0 (Stage 1) 
735/244 (Stage 2) 


Complet
ed 


Staged 
study with 
an open-
label, 
uncontrolle
d Stage 1 
followed by 
a 
randomized
, controlled, 
double-
blind 
Stage 2 


Adults  
(≥18 y), 
Adolesce
nts  
(12-
17 y), 
children  
(4-11 
and 
1-3 y) 


• Ad26, MVA: 56 days • Safety of 2-dose vaccine regimen 
and booster (Stage 1 adults only) 


• Humoral (ELISA, psVNA) immune 
responses to EBOV GP 


• Humoral (ELISA) responses to MARV 
and SUDV GP 


• Ad26 (VNA) and MVA (PRNT) vector 
backbone-specific neutralizing 
antibody responses 
 


VAC52150EBL3008c 


(DRC-EB-001) 
Ad26.ZEB
OV 
dosing 


Open-label Adults 
and  
children 
≥1 y 


 Ad26, MVA: 56 days  To evaluate the effectiveness of the 
vaccine regimen using a 
test-negative case-control designd 


 Safety of 2-dose vaccine regimen 
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Democratic Republic 
of Congo 
(20,427/0) 


complete
d 
MVA 
dosing 
continuin
g 


VAC52150EBL3010e 
Rwanda 
(2,000/0) 


Ongoing Open-label, 
randomized 
Group A: 
1000 wome
n receive 
vaccination 
during 
pregnancy 
Group B: 
1000 wome
n receive 
vaccine 
post-
partum 


Pregnant 
women 
 
Infants 
followed 
for 
safety 


• Ad26, MVA: 56 days • Adverse maternal, fetal, neonatal 
outcomes 


• Safety of 2-dose vaccine regimen 
• Reactogenicity and unsolicited 


adverse events of the 2-dose Ebola 
vaccine regimen in all vaccinated 
pregnant women (Group A) 


• Safety infants born to vaccinated 
mothers 


• Subset Humoral (ELISA) immune 
responses to EBOV GP in mothers 


• Subset Humoral (ELISA) immune 
responses to EBOV GP in infants 


VAC52150EBL4002f 
Rwanda (UMURINZI) 
 
(56,098/0) 


Ongoing Open-label ≥2 yrs • Ad26, MVA: 56 days • Post approval mass vaccination 
campaign, no humoral immunity 
assessed 


Key: Ad26=Ad26.ZEBOV; EBOV=Ebola viris; ELISA=enzyme-linked immunosorbent assay; ELISpot=enzyme-linked immunospot 
assay; GP=glycoprotein; ICS=intracellular cytokine staining; IFN-γ=interferon-gamma; MVA=MVA-BN-Filo; PRNT=plaque 
reduction neutralization test; psVNA=pseudovirion neutralization assay; rVSV=recombinant vesicular stomatitis virus; 
SUDV=Sudan virus; y=year. 
a Study is still blinded. The numbers are based on randomization ratio. 
b Study sponsored by NIAID. 
c Study sponsored by London School Hygiene and Tropical Medicine. Ad26.ZEBOV dosing complete. 
d Study objective removed as outbreak declared over and no opportunity to gather effectiveness data. 
e Study initiated in October 2020; no data yet. 
f Numbers as of 4 Dec 2020 
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Table 3: Pediatric Participants Exposed to Vaccinea 


Name 
Country(s) Age Groups Exposed (n) 


4-11 months 1-4 years 5-7 years 8-11 years 12-17 years 


VAC52150EBL2002 Burkina Faso, Côte d’Ivoire, 
Kenya, Uganda 


- 9 44 55 110 


VAC52150EBL2004b 
(PREVAC) 


Sierra Leone, Mali, Liberia, 
Guinea 


- 162 87 116 299 


VAC52150EBL2005b Guinea, Sierra Leone 76 - - - - 
VAC52150EBL3001 Sierra Leone - 151 60 77 143 
VAC52150EBL3008 Democratic Republic of 


Congo 
- 1,593 1,201 1,601 2,251 


UMURINZIc 
VAC52150EBL4002 


Rwanda - 9,035 11,077 14,338 21,648 


Total - 76 10,940 12,469 16,187 24,451 


Key: Ad26.ZEBOV=Adenovirus 26 vectored Zaire Ebola Virus 
a Number of children who received at least Ad26.ZEBOV as dosing continues, except for UMURINZI, data as of 13 Nov 2020. 
b Study VAC52150EBL2005 is still blinded and the exposure is estimated using the randomization ratio. 
c Data as of 4 Dec 2020 


 


2.2. Immunogenicity in adolescents and children 


Because of the significant unmet need related to EVD in children, the Applicant executed a pediatric CDP, as per 
approved PIP (PIP EMA Decision 28 March 2019: P/0116/2019 [Ad26], P/0117/2019 [MVA]). Study EBL2002 
(conducted in Burkina Faso, Côte d’Ivoire, Kenya, and Uganda) included adolescents and children as of 4 years of 
age, evaluating the Ad26.ZEBOV, MVA-BN-Filo vaccine regimen in a 28- and a 56-day interval. Study EBL3001 
(conducted in Sierra Leone) included children as of 1 year of age to evaluate the Ad26.ZEBOV, MVA-BN-Filo regimen 
in a 56-day interval. In the approved PIP, a waiver was granted for children younger than 1 year; however, the infant 
population will be assessed in ongoing study EBL2005. In the 2 studies, data at 21 days post Dose 2 were available 
for a total of 593 children who had received the regimen in a 28- or 56-day interval: GMCs of EBOV GP-specific 
binding antibodies ranged from 6,993 to 22,452 EU/mL (Table 4Table).  


In study EBL2002, binding antibody responses were observed in all vaccinated pediatric participants with data at 
21 days post Dose 2 (N=212; 100% [Per Protocol Analysis Set]). In both intervals assessed (28-day and 56-day), higher 
binding antibody responses were observed at any time point in adolescents (12-17 years) and children (4-11 years 
and 1-3 years) as compared to healthy adults on the same regimen in the same study.  


In study EBL3001, ≥98% of the vaccinated pediatric participants showed a response 21 days post Dose 2 (N=381), 
with GMCs of 9,929 EU/mL, 10,212 EU/mL, and 22,452 EU/mL in the 12-17, 4-11, and 1-3 year age groups, 
respectively. Higher GMCs were observed in children compared to adults at any time point, with the highest 
responses observed in the youngest age group.  


In conclusion, these studies showed that the vaccine regimen was immunogenic in healthy adolescents (12-17 years) 
and children (4-11 years and 1-3 years), who mounted higher binding antibody concentrations than adults that 
received the same regimen. The higher immune response observed indicates that protection may be expected in 
adolescents and children as estimated in adults. In addition, this phenomenon suggests that routine prophylactic 
vaccination may advantageously target young age groups. 
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Table 4: Summary Table of EBOV GP Binding Antibody Concentrations (ELISA, EU/mL) 21 Days Post Dose 2 
for the Ad26.ZEBOV, MVA-BN-Filo Regimen in Studies EBL2002 and EBL3001 Stage 2 in Healthy 
Adults, Adolescents, and Children  


21 Days Post 
Dose 2 


EBL2002 EBL3001 Stage 2 


Ad26.ZEBOV, MVA-BN-Filo 
28-day Interval 


Ad26.ZEBOV, MVA-BN-Filo 
56-day Interval 


Ad26.ZEBOV,  
MVA-BN-Filo 


56-day Interval 


Adults 
18-70  
Years 


 
12-17 
Years 


 
4-11 
Years 


Adults 
18-70 
Years 


 
12-17 
Years 


 
4-11 


Years 


Adults 
18-70 
Years 


 
12-17 
Years 


 
4-11 


Years 


 
1-3 


Years 
N 171 53 53 136 53 53 182 134 124 123 
           
GMC 
(95% CI) 3,085 


(2,648; 
3,594) 


6,993 
(5,256


; 
9,303) 


8,007 
6,321; 
10,142


) 


7,518 
(6,468


; 
8,740) 


13,532 
(10,732


; 
17,061) 


17,388 
(12,973; 
23,306) 


3,810 
(3,312


; 
4,383) 


9,929 
(8,172; 
12,064


) 


10,212 
(8,419; 
12,388


) 


22,452 
(18,305


; 
27,538) 


           
% Responder 98% 100% 100% 99% 100% 100% 98% 98% 99% 98% 


The analysis is based on the Per Protocol Analysis Set. 
 


2.3. Persisting immunity in adolescents and children 


Information on long-term follow-up of immunogenicity after vaccination with the Ad26.ZEBOV, MVA-BN-Filo 
regimen is available in 12-17-year-old adolescents and 4-11-year-old children up to 1 year post Dose 1 in study 
EBL2002 (Cohorts 2b and 3) and up to 6 months post Dose 2 in study EBL3001 (Stage 2). In those studies, children 
4-11 years received the vaccine regimen at 28-day and 56-day intervals. Available data are summarized in Table 
5Table. With the 56-day interval, long-term follow-up data showed persistence of EBOV GP-specific binding 
antibodies at 6 months post Dose 2 (study EBL3001) and at 1 year post Dose 1 (study EBL2002) in adolescents 
12-17 years and children 4-11 years (Figure 3Figure). 


Table 5: Summary Table of EBOV GP Binding Antibody Concentrations (ELISA, EU/mL) at the Last Time 
Point Analyzed per Study for the Ad26.ZEBOV, MVA-BN-Filo Regimen in the 56-day Interval in 
Adolescents and Children 


 
Study 


 
Age (Years) 


 
Last Time Point Analyzed 


 
N 


 
GMC (95% CI) 


% Persisting 
Responsea 


EBL2002, Cohort 2b     12-17 1 year post Dose 1 (Day 365) 52 541 (433; 678) 90% 
EBL2002, Cohort 3     4-11 1 year post Dose 1 (Day 365) 54 637 (529; 767) 98% 
EBL3001, Stage 2     12-17 6 months post Dose 2 (Day 240) 135 469 (397; 554) 73% 
     4-11 6 months post Dose 2 (Day 240) 126 442 (377; 518) 74% 


The analysis is based on the Per Protocol Analysis Set. 
aA participant was considered to have a persisting response at the considered time point if the sample 
interpretation was negative at baseline and positive post baseline and the post-baseline value was greater than 
2.5x LLOQ, or sample interpretation was positive both at baseline and post baseline and there was a greater than 
2.5-fold increase from baseline. 
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Figure 3: EBOV GP Binding Antibody Concentrations (ELISA, EU/mL): Regimen Profiles – Adolescents and 
Children From Study EBL2002 


   


   
The analysis is based on the Per Protocol Analysis Set. 
The error bars represent the GMC and its 95% CI. 
Day 1: Baseline; Day 29: 28 days post Dose 1; Day 57: 56 days post Dose 1; Day 50, Day 78: 21 days post Dose 2; 
Day 209, Day 237: 180 days post Dose 2; Day 365: 364 days post Dose 1. 
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Appendix 3. Estimates for Potential Target Populations for Ebola vaccines 


February 25, 2020 


To inform deliberations on feasibility of recommending alternative vaccination strategies in the context of an 
outbreak and of preventive vaccination in the absence of outbreaks, the data on potential target populations 
was compiled.  


Rationale: 


1. Estimates include countries with previous outbreaks of Zaire ebolavirus disease (EVD) (Scenario 1) or
outbreaks of Sudan and Bundibugyo ebolavirus with few or no cases of Zaire ebolavirus (Scenario 2).


2. Countries with fewer than 25 cases of Zaire EVD in previous outbreaks are excluded from the main
analysis and presented in a separate table.  In most cases these countries reported only a few cases of
imported EVD with none or some secondary transmission within the country (see Tab 2 for list of
countries excluded).


3. Health care workers (physicians, nurses, midwives and lab staff were considered the primary target
population for vaccine.  We did not consider pregnant women, children or HIV-infected persons as
potential target populations for rVSV-ZEBOV-GP vaccine.


4. Tables include total population for relevant countries.
5. Estimates of adult and under 15 or under 18 populations for Uganda are provided as a case study.
6. Data sources were limited to UN population statistics including WHO Global Health Observatory Data for


health care workers.
7. Subpopulation data includes WHO estimates for DRC.  South Sudan health care worker data was only


available as combined figure for physicians, clinical officers, nurses, midwives and laboratory staff from
WHO South Sudan Service Availability and Readiness Assessment (SARA) data from 2019 obtained from
WHO South Sudan.  Subpopulation data from South Sudan obtained from MOH 2019 SDSS survey
provided by WHO.
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Estimates of potential target populations for Ebola vaccination for  pre-emptive vaccination 


Country  


All the population 
(all  ages) (2020 


estimates)1 


All adults    
(18 years and older) 


(2020 estimates)1 


Sub-
Populations 


(counties 
reporting >x 


cases during an 


outbreak)a,b,c 


All Heath 
workers in 


clinical 
settings 
(physician, 


nurse, midwife, 


lab tech)2 
All 


Physicians2 


All 
Nurses/ 


midwifes2 


All lab 
scientists/ 


technicians2 


Zaire ebolavirus 


DRC 86'561'000 42'663'000 13'035'749 42'062 6'418 33'518 2'126 


Gabon 2'226'000 1'277'000  6'111 715 5'109 287 


Guinea 13'133'000 6'550'000  5'951 977 4765 209 


Sierra Leone 7'977'000 4'219'000  7'378 165 7052 161 


Liberia 5'058'000 2'675'000  997 168 453 376 


Republic of 
Congo 5'518'000 2'884'000  8'723 523 7866 334 


Scenario1 
TOTAL 120'473'000 60'268'000  71'222 8'966 58'763 3'493 


Sudan, Bundibugyo, or imported Zaire ebolavirus 


South Sudan 11'194'000 8'828'000 1'943'299 7'741 NA NA NA 


Uganda 45'741'000 21'424'000 4'490'400 31'397 3'645 25'305 2'447 


TOTAL 56'935'000 30'252'000 6'433'699 39'138 3'645 25'305 2'447 


Scenario 2 
TOTAL 177'408'000 90'520'000 19'469'448 110'360 12'611 84'068 5'940 


        


Sources        
1United Nations, Department of Economic and Social Affairs, Population Division (2019). World Population 
Prospects 2019, Online Edition. Rev. 1.   
2Global Health Observatory,  2018 update, Global Health Workforce Statistics, World Health 
Organization, Geneva     
a WHO (DRC), MOH, WHO Service availability and readiness assessment survey (SARA), 
2019 (South Sudan), IST ESA (Uganda)     


Footnotes        
Countries with outbreaks of fewer than 25 cases of Zaire ebolavirus were excluded  


 


Scenarios for population data       
1 Vaccinate total population of countries with previous Zaire ebolavirus 
outbreaks >25 cases      
2 Vaccinate total population of countries with previous outbreaks of Zaire (>25 cases) or  Sudan or Bundibugyo ebolavirus outbreaks   


Scenarios for sub-population data       
1 Vaccinating total population of Ituri and Nord Kivu Provinces, 
DRC      
2 Vaccinating total population of 11 high risk counties of South Sudan as defined in the 202 EVD National EVD Preparedness Plan; 
Vaccinating 13 high risk districts in Uganda as defined in 2018 Uganda National EVD Preparedness Plan and 3 districts (Gulu, Kibaale, 
Lwero)  where previous outbreaks of Sudan ebolavirus and Bundibugyo ebolavirus have occurred  
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Summary of countries with previous EVD cases, but not included in target population estimates due to 


outbreaks of less than 25 cases of Ebola virus disease 


Other potential 
countries 


Ebolavirus 
strain Number of cases 


Cote d'Ivoire Tai Forest 1 case (1994) 


South Africa Zaire 1 case (1976) imported from Gabon, 1 secondary case in HCW 


UK Sudan 1 case (1976) 


UK Zaire 1 case imported from W Africa (2015) 


Spain Zaire 1 case imported from W Africa (2015) 


Italy  Zaire 1 case imported from W Africa (2015) 


Senegal Zaire 1 case (2015) 


Mali Zaire 8 cases (2015) 


Nigeria Zaire 20 cases  (2015) 


USA Zaire 2 cases imported from W Africa. 2 secondary cases in HCWs  (2015) 


 
Data sources:     
1. Outbreaks chronology:  Ebola virus. US Centers for Disease Control website. 
http://www.cdc.gov\vhf/ebola/outbreaks/history/chronology.html. Accessed 6-Feb-2020 


2. Bell BP, Damon IK, Jernigan DB, et al. Overview, Control Strategies, and Lessons Learned in the CDC Response 
to the 2014–2016 Ebola Epidemic. MMWR Suppl 2016;65(Suppl-3):4–11. DOI: 
http://dx.doi.org/10.15585/mmwr.su6503a2 


  


2.9_Ebola


SAGE March 2021 meeting







Estimated target populations in Uganda – Case study of target populations during an outbreak 


  
District Name 


Total 


Population 


Pop under 15 


years 


Pop over 


15 years 
Hi


gh
 ri


sk
 d


ist
ric


ts
 d


ur
in


g 
DR


C 
20


18
 o


ut
br


ea
k 


Buliisa 142'500 74'100 68'400 


Bundibugyo 256'800 133'536 123'264 


Bunyangabu 190'700 99'164 91'536 


Hoima 361'800 188'136 173'664 


Kabarole 331'100 172'172 158'928 


Kagadi 415'800 216'216 199'584 


Kanungu 273'000 141'960 131'040 


Kasese 305'400 158'808 146'592 


Kikuuku 341'300 177'476 163'824 


Kisoro 309'600 160'992 148'608 


Ntoroko 74'500 38'740 35'760 


Rubirizi 141'500 73'580 67'920 


Rukungiri 330'700 171'964 158'736 


Scenario 1  SUB TOTAL 3'474'700 1'806'844 1'667'856 


Pr
ev


io
us


 E
VD


 
ou


tb
re


ak
s Gulu 316'600 164'632 151'968 


Kibaale 187'200 97'344 89'856 


Luwero 511'900 266'188 245'712 


  


SUB TOTAL 1'015'700 528'164 487'536 


Scenario 2 TOTAL 4'490'400 2'335'008 2'155'392 


Source:  IST ESA 2019 Uganda subpopulations       


Scenario 1:  Vaccinations in 13 High risk districts as defined by 2019 EVD preparedness plan     


Scenario 2: 3 districts with previous Sudan or Budnibugyo Ebola outbreaks AND 13 High risk districts as defined 
by 2019 EVD preparedness plan       


2.9_Ebola


SAGE March 2021 meeting












APPENDIX 2.1  SUMMARY OF SAFETY  IN CHILDREN AND PREGNANT WOMEN FOR AD26.ZEBOV, MVA-BN-FILO 
(ZABDENO®, MVABEA®) 


1.1. Vaccination of children 


1.1.1. Pediatric exposure 


As shown in Table 1, over 64,00 children ranging in age from 4 months to 17 years have received at least the first dose (Ad26.ZEBOV) of the regimen.  Of 
that number, over 8,000 were enrolled in clinical studies and the remainder participated in a mass vaccination campaign. Table 2 shows cumulative 
numbers.  
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Table 1: Overview of Ebola Clinical Studies that Enrolled Children 


Study Number 


Country 


N Randomized and 


Vaccinated (active/control)a 


Status Study Design Population Vaccine Regimen and 


Interval 


Key Objectives 


Phase 2      


VAC52150EBL2002 


Burkina Faso, Côte d’Ivoire, 
Kenya, Uganda 


(Adults: 677/133) 


(Adolescents/children: 
218/45) 


Completed Randomized, 
placebo-
controlled, 
observer-blind 


Healthy 
adults 
(18-70 y), 
HIV-infected 
adults 
(18-50 y), 
healthy 
adolescents 
(12-17 y) and 
children  
(4-11 y) 


• Ad26, MVA: 28, 56, 
84 days (84 days 
only for healthy 
adults) 


• Safety and reactogenicity of 2-dose 
vaccine regimens and booster 


• Humoral (ELISA, psVNA) and cellular (ICS, 
IFN-γ ELISpot) immune responses to 
EBOV GP 


• Humoral (ELISA) responses to MARV and 
SUDV GP 


• Ad26 (VNA) vector backbone-specific 
neutralizing antibody responses 


VAC52150EBL2004a,b 


(PREVAC)  
Guinea, Liberia, Mali,  
Sierra Leone 


(Adults: 907/492) 


(Adolescents/children: 
664/293) 


Dosing 
Completed 


Randomized, 


placebo-controll
ed, double-blind 


Healthy 
adults 
(≥18 y), 
adolescents 
(12-17 y),  
children in 
2 age groups 
(1-11 y) 


• Ad26, MVA: 56 days 


• rVSV, rVSV or 
placebo: 56 days 


• Safety and reactogenicity of 2-dose 
vaccine regimen 


• Humoral (ELISA) and cellular (ICS, 
ELISpot) immune responses to EBOV GP 


2.5_Ebola


SAGE March 2021 meeting







 


 


VAC52150EBL2005a 
Guinea, Sierra Leone 


(78/29)  


Dosing 
Completed 


Randomized, 
active-controlled
, double-blind 


Healthy 
infants 
(4-11 month
s) 


 Ad26, MVA: 56 days 


 MenACWY, MenACWY: 
56 days 


 Safety and reactogenicity of 2-dose vaccine 
regimen 


• Humoral (ELISA) immune responses to 
EBOV GP 


Phase 3      


VAC52150EBL3001 


Sierra Leone 


40/0 (Stage 1) 


735/244 (Stage 2) 


Completed Staged study 
with an open-
label, 
uncontrolled 
Stage 1 followed 
by a randomized, 
controlled, 
double-blind 
Stage 2 


Adults  
(≥18 y), 
Adolescents  
(12-17 y), 
children  
(4-11 and 
1-3 y) 


• Ad26, MVA: 56 days • Safety of 2-dose vaccine regimen and 
booster (Stage 1 adults only) 


• Humoral (ELISA, psVNA) immune 
responses to EBOV GP 


• Humoral (ELISA) responses to MARV and 
SUDV GP 


• Ad26 (VNA) and MVA (PRNT) vector 
backbone-specific neutralizing antibody 
responses 


VAC52150EBL3008c 


(DRC-EB-001) 
Democratic Republic of 
Congo 


(20,427/0) 


Ad26.ZEBO
V dosing 
completed 


MVA dosing 
continuing 


Open-label Adults and  
children ≥1 y 


 Ad26, MVA: 56 days  To evaluate the effectiveness of the vaccine 
regimen using a test-negative case-control 
designd 


 Safety of 2-dose vaccine regimen 


VAC52150EBL3010e 


Rwanda 


(2,000/0) 


Ongoing Open-label, 
randomized 


Group A: 
1000 women 
receive 
vaccination 


Pregnant 
women 


 


• Ad26, MVA: 
56 days 


• Adverse maternal, fetal, neonatal 
outcomes 


• Safety of 2-dose vaccine regimen 


• Reactogenicity and unsolicited adverse 
events of the 2-dose Ebola vaccine 
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during 
pregnancy 


Group B: 
1000 women 
receive vaccine 
post-partum 


Infants 
followed for 
safety 


regimen in all vaccinated pregnant 
women (Group A) 


• Safety infants born to vaccinated 
mothers 


• Subset Humoral (ELISA) immune 
responses to EBOV GP in mothers 


• Subset Humoral (ELISA) immune 
responses to EBOV GP in infants 


VAC52150EBL4002f 


Rwanda (UMURINZI) 


 


(56,098/0) 


Ongoing Open-label ≥2 yrs • Ad26, MVA: 
56 days 


• Post approval mass vaccination 
campaign, no humoral immunity 
assessed 


Key: Ad26=Ad26.ZEBOV; EBOV=Ebola viris; ELISA=enzyme-linked immunosorbent assay; ELISpot=enzyme-linked immunospot assay; GP=glycoprotein; ICS=intracellular 
cytokine staining; IFN-γ=interferon-gamma; MVA=MVA-BN-Filo; PRNT=plaque reduction neutralization test; psVNA=pseudovirion neutralization assay; 
rVSV=recombinant vesicular stomatitis virus; SUDV=Sudan virus; y=year. 


a Study is still blinded. The numbers are based on randomization ratio. 


b Study sponsored by NIAID. 


c Study sponsored by London School Hygiene and Tropical Medicine. Ad26.ZEBOV dosing complete. 


d Study objective removed as outbreak declared over and no opportunity to gather effectiveness data. 


e Study initiated in October 2020; no data yet. 


f Numbers as of 4 Dec 2020 
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Table 2: Pediatric Participants Exposed to Vaccinea 


Name Country(s) Age Groups Exposed (n) 


4-11 months 1-4 years 5-7 years 8-11 years 12-17 years 


VAC52150EBL2002 Burkina Faso, Côte d’Ivoire, Kenya, 
Uganda 


- 9 44 55 110 


VAC52150EBL2004b 
(PREVAC) 


Sierra Leone, Mali, Liberia, Guinea - 162 87 116 299 


VAC52150EBL2005b Guinea, Sierra Leone 76 - - - - 
VAC52150EBL3001 Sierra Leone - 151 60 77 143 
VAC52150EBL3008 Democratic Republic of Congo - 1,593 1,201 1,601 2,251 


UMURINZIc 
VAC52150EBL4002 


Rwanda - 9,035 11,077 14,338 21,648 


Total - 76 10,940 12,469 16,187 24,451 


Key: Ad26.ZEBOV=Adenovirus 26 vectored Zaire Ebola Virus 
a Number of children who received at least Ad26.ZEBOV as dosing continues, except for UMURINZI, data as of 13 Nov 2020. 
b Study VAC52150EBL2005 is still blinded and the exposure is estimated using the randomization ratio. 
c Data as of 4 Dec 2020 
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1.1.2. Safety in adolescents and children 


Pooling of the pediatric safety data from two completed studies, EBL2002 and EBL3001 was performed in order to 
determine which adverse events were considered related to vaccination, thus adverse reactions.  A determination of 
adverse reactions by dose has been prepared and forms the basis for the current SmPC.  The pediatric pooling includes 838 
adolescents (12-17 years) and children (4-11 years and 1-3 years) who received active vaccine (Ad26.ZEBOV, MVA-BN-Filo 
at the selected dose levels with an interval ≥28 days between doses), placebo control (placebo, placebo), or active control 
(MenACWY, placebo). The active control vaccine MenACWY was only used in study EBL3001. All AEs were analyzed 
separately for adolescents 12-17 years, children 4-11 years and children 1-3 years.   


The reported adverse reactions (AR) in children/adolescents aged 1-17 years are presented following vaccination with 
Ad26.ZEBOV in Table 6 and following MVA-BN-Filo in Table 7. The frequencies of solicited local and systemic ARs 
following Ad26.ZEBOV vaccination reported in adolescents and children aged 1-17 years are presented in Table 8. 
The frequencies of solicited local and systemic ARs following MVA-BN-Filo vaccination reported in adolescents and 
children aged 1-17 years are presented in Table 9. There were no unsolicited ARs reported in adolescents and children 
aged 1-17 years. 


  
Table 3: Adverse Reactions Reported in Children 1 to 17 Years of Age Following First Vaccination with 


Ad26.ZEBOV  
 


System Organ Class Frequency Adverse Reactions 
Metabolism And Nutrition Disorders Very common Decreased Appetite 
Psychiatric Disorders Very common Irritability 
Gastrointestinal Disorders Common Vomiting, Nausea 
Musculoskeletal And Connective Tissue Disorders Common Arthralgia, Myalgia 
General Disorders And Administration Site 
Conditions 


Very common Fatigue, Decreased Activity, Injection Site 
Pain  Common Pyrexia, Injection Site Pruritus, Injection Site 


  Swelling, Injection Site Erythema   
 


*unsolicited adverse reaction 
The frequency categories are defined as Very common: >= 1/10: Common: >= 1/100 to < 1/10.  


Adapted from [TSFAR01-C-AD26.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01B.SAS] 26FEB2020, 
20:07 
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Table 4: Adverse Reactions Reported in Children 1 to 17 Years of Age Following Second Vaccination with 
MVA-BN-Filo  


 
System Organ Class Frequency Adverse Reactions 
Musculoskeletal And Connective Tissue 
Disorders General Disorders And Administration 
Site Conditions 


Common 
Very 
common 
Common 


Arthralgia, Myalgia 
Fatigue, Injection Site 
Pain 
Pyrexia, Chills, Injection Site Pruritus, 
Injection 


  
 Site Swelling, Injection Site Erythema   


 
*unsolicited adverse reaction 
The frequency categories are defined as Very common: >= 1/10: Common: >= 1/100 to < 1/10.  


Adapted from [TSFAR01-C-MVA.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01B.SAS] 26FEB2020, 
20:07 
 
Solicited local and systemic adverse reactions after Ad26.ZEBOV vaccination in children/adolescents 
 
All reported solicited local adverse events after Ad26.ZEBOV vaccination, ie, erythema, pain, pruritus, and swelling 
at the injection site were considered as ARs by definition. The solicited systemic adverse events decreased appetite, 
decreased activity, irritability, arthralgia, myalgia, vomiting, nausea, fatigue and pyrexia were identified as ARs, while 
chills, headache, rash, and generalized pruritus were not identified as ARs. 


 
In adolescents and children who received Ad26.ZEBOV, the most common local AR (≥10%) was pain (24.3%) at the 
injection site. The most common systemic ARs (≥10%) were fatigue (19.1%), decreased activity (15.5%), decreased 
appetite (14.3%), and irritability (13.5%) 


(Table 5). Most ARs occurred within 7 days following vaccination, were mild to moderate in severity, and of short 
duration (1-4 days). 


 
Pyrexia after vaccination with Ad26.ZEBOV was reported more frequently for younger children, 1 to 3 years of age 
(11.1%) and 4 to 11 years of age (11.9%) compared to adolescents 12 to 17 years of age (4.0%) and adults (7.0%). 
The frequency of pyrexia in younger children was similar to that observed in the active control group receiving a 
licensed pediatric vaccine. 


 
The safety profile of Ad26.ZEBOV in children 1 to 17 years of age was generally similar to that observed in adults. 
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Table 5  : Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following First Vaccination with Ad26.ZEBOV  


 Local Adverse Reactions 


 
Ad26.ZEBOV 


 


 


Placeboa 


 


 


MenACWYa 


  n/N(%) n/N(%) n/N(%) 
Injection Site Erythema, Any grade 9/649 (1.4%) 2/45 (4.4%) 0/144 
Injection Site Erythema, Grade 1 8/649 (1.2%) 2/45 (4.4%) 0/144 
Injection Site Erythema, Grade 2 1/649 (0.2%) 0/45 0/144 
Injection Site Erythema, Grade 3 0/649 0/45 0/144 


Injection Site Pain, Any grade 158/649 (24.3%) 10/45 (22.2%) 10/144 (6.9%) 
Injection Site Pain, Grade 1 141/649 (21.7%) 9/45 (20.0%) 10/144 (6.9%) 
Injection Site Pain, Grade 2 15/649 (2.3%) 1/45 (2.2%) 0/144 
Injection Site Pain, Grade 3 2/649 (0.3%) 0/45 0/144 


Injection Site Pruritus, Any grade 33/649 (5.1%) 8/45 (17.8%) 0/144 
Injection Site Pruritus, Grade 1 30/649 (4.6%) 7/45 (15.6%) 0/144 
Injection Site Pruritus, Grade 2 3/649 (0.5%) 1/45 (2.2%) 0/144 
Injection Site Pruritus, Grade 3 0/649 0/45 0/144 


Injection Site Swelling, Any grade 39/649 (6.0%) 8/45 (17.8%) 0/144 
Injection Site Swelling, Grade 1 35/649 (5.4%) 8/45 (17.8%) 0/144 
Injection Site Swelling, Grade 2 3/649 (0.5%) 0/45 0/144 
Injection Site Swelling, Grade 3 1/649 (0.2%) 0/45 0/144 


Systemic Adverse Reactions    


Arthralgia, Any grade 32/397 (8.1%) 3/21 (14.3%) 1/96 (1.0%) 
Arthralgia, Grade 1 25/397 (6.3%) 3/21 (14.3%) 1/96 (1.0%) 
Arthralgia, Grade 2 7/397 (1.8%) 0/21 0/96 
Arthralgia, Grade 3 0/397 0/21 0/96 


Decreased Activity, Any grade 39/252 (15.5%) 1/24 (4.2%) 6/48 (12.5%) 
Decreased Activity, Grade 1 33/252 (13.1%) 1/24 (4.2%) 5/48 (10.4%) 
Decreased Activity, Grade 2 5/252 (2.0%) 0/24 1/48 (2.1%) 
Decreased Activity, Grade 3 1/252 (0.4%) 0/24 0/48 


Decreased Appetite, Any grade 36/252 (14.3%) 1/24 (4.2%) 3/48 (6.3%) 
Decreased Appetite, Grade 1 31/252 (12.3%) 1/24 (4.2%) 3/48 (6.3%) 
Decreased Appetite, Grade 2 4/252 (1.6%) 0/24 0/48 
Decreased Appetite, Grade 3 1/252 (0.4%) 0/24 0/48 
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Table 6 : Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following First Vaccination with Ad26.ZEBOV  
 


 


 
Fatigue, Any grade 


Ad26.ZEBOV 
  n/N(%)   


76/397 (19.1%) 


Placeboa 
  n/N (%)   


4/21 (19.0%) 


MenACWYa 
  n/N (%)   


9/96 (9.4%) 
Fatigue, Grade 1 61/397 (15.4%) 4/21 (19.0%) 9/96 (9.4%) 
Fatigue, Grade 2 15/397 (3.8%) 0/21 0/96 
Fatigue, Grade 3 0/397 0/21 0/96 


Irritability, Any grade 34/252 (13.5%) 1/24 (4.2%) 4/48 (8.3%) 
Irritability, Grade 1 28/252 (11.1%) 1/24 (4.2%) 4/48 (8.3%) 
Irritability, Grade 2 5/252 (2.0%) 0/24 0/48 
Irritability, Grade 3 1/252 (0.4%) 0/24 0/48 


Myalgia, Any grade 39/397 (9.8%) 3/21 (14.3%) 2/96 (2.1%) 
Myalgia, Grade 1 36/397 (9.1%) 2/21 (9.5%) 2/96 (2.1%) 
Myalgia, Grade 2 3/397 (0.8%) 1/21 (4.8%) 0/96 
Myalgia, Grade 3 0/397 0/21 0/96 


Nausea, Any grade 16/397 (4.0%) 0/21 3/96 (3.1%) 
Nausea, Grade 1 12/397 (3.0%) 0/21 3/96 (3.1%) 
Nausea, Grade 2 4/397 (1.0%) 0/21 0/96 
Nausea, Grade 3 0/397 0/21 0/96 


Pyrexia, Any grade 56/649 (8.6%) 1/45 (2.2%) 7/144 (4.9%) 
Pyrexia, Grade 1 26/649 (4.0%) 0/45 6/144 (4.2%) 
Pyrexia, Grade 2 26/649 (4.0%) 1/45 (2.2%) 0/144 
Pyrexia, Grade 3 4/649 (0.6%) 0/45 1/144 (0.7%) 


Vomiting, Any grade 18/252 (7.1%) 1/24 (4.2%) 1/48 (2.1%) 
Vomiting, Grade 1 14/252 (5.6%) 1/24 (4.2%) 0/48 
Vomiting, Grade 2 4/252 (1.6%) 0/24 1/48 (2.1%) 
Vomiting, Grade 3 0/252 0/24 0/48 


 
a Matching placebo control for Ad26.ZEBOV vaccination in all studies, except MenACWY (active) control in EBL3001. 
N: Total number of participants in studies where the adverse reaction was collected n: number of participants with 1 or more adverse reactions 
(%): percentage of adverse reactions with respect to number of participants  
[TSFARSOL01-C-AD26.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01.SAS] 26FEB2020, 19:38 
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Solicited local and systemic adverse reactions after MVA-BN-Filo vaccination in children/adolescents 
 
All reported solicited local adverse events after MVA-BN-Filo vaccination, ie, erythema, pain, pruritus, and swelling at 
the injection site were considered as ARs by definition. The solicited systemic adverse events arthralgia, myalgia, 
fatigue, pyrexia, and chills were identified as ARs, while decreased appetite, decreased activity, irritability, vomiting, 
nausea, headache, rash, and generalized pruritus were not identified as ARs. 


 
In adolescents and children who received MVA-BN-Filo, the most common local AR (≥10%) was pain (20.5%) at the 
injection site (Table 9). The most common systemic AR (≥10%) was fatigue (11.4%)  (Table 9).  Most ARs occurred 
within 7 days following vaccination, were mild to moderate in severity, and of short duration (1-3 days). 


 
Pyrexia after vaccination with MVA-BN-Filo was reported more frequently for younger children, 1 to 3 year of age 
(8.4%) and 4 to 11 years of age (3.6%) compared to adolescents 12 to 17 years of age (2.0%) and adults (4.1%).  The 
frequency of pyrexia in younger children was less than that observed in the placebo control group.  


 
The safety profile of MVA-BN-Filo in children 1 to 17 years of age was generally similar to that observed in adults. 
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Table 7: Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following First Vaccination with MVA-BN-Filo   


 
 MVA-BN-Filo 


  n/N(%)   
Placeboa 


  n/N (%)   
Local Adverse Reactions   


Injection Site Erythema, Any grade 8/645 (1.2%) 0/185 
Injection Site Erythema, Grade 1 8/645 (1.2%) 0/185 
Injection Site Erythema, Grade 2 0/645 0/185 
Injection Site Erythema, Grade 3 0/645 0/185 


Injection Site Pain, Any grade 132/645 (20.5%) 12/185 (6.5%) 
Injection Site Pain, Grade 1 114/645 (17.7%) 9/185 (4.9%) 
Injection Site Pain, Grade 2 18/645 (2.8%) 2/185 (1.1%) 
Injection Site Pain, Grade 3 0/645 1/185 (0.5%) 


Injection Site Pruritus, Any grade 27/645 (4.2%) 5/185 (2.7%) 
Injection Site Pruritus, Grade 1 24/645 (3.7%) 3/185 (1.6%) 
Injection Site Pruritus, Grade 2 3/645 (0.5%) 1/185 (0.5%) 
Injection Site Pruritus, Grade 3 0/645 1/185 (0.5%) 


Injection Site Swelling, Any grade 35/645 (5.4%) 6/185 (3.2%) 
Injection Site Swelling, Grade 1 32/645 (5.0%) 4/185 (2.2%) 
Injection Site Swelling, Grade 2 2/645 (0.3%) 1/185 (0.5%) 
Injection Site Swelling, Grade 3 1/645 (0.2%) 1/185 (0.5%) 


Systemic Adverse Reactions   


Arthralgia, Any grade 27/394 (6.9%) 7/114 (6.1%) 
Arthralgia, Grade 1 24/394 (6.1%) 5/114 (4.4%) 
Arthralgia, Grade 2 3/394 (0.8%) 2/114 (1.8%) 
Arthralgia, Grade 3 0/394 0/114 


Chills, Any grade 32/394 (8.1%) 2/114 (1.8%) 
Chills, Grade 1 29/394 (7.4%) 1/114 (0.9%) 
Chills, Grade 2 3/394 (0.8%) 1/114 (0.9%) 
Chills, Grade 3 0/394 0/114 


Fatigue, Any grade 45/394 (11.4%) 7/114 (6.1%) 
Fatigue, Grade 1 37/394 (9.4%) 5/114 (4.4%) 
Fatigue, Grade 2 8/394 (2.0%) 2/114 (1.8%) 
Fatigue, Grade 3 0/394 0/114 
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Table 8: Solicited Adverse Reactions Reported in Children 1 to 17 Years of Age in the 7 Days Following Second Vaccination with MVA-BN-Filo  


 
 


 
Myalgia, Any grade 


MVA-BN-Filo 
  n/N(%)   


34/394 (8.6%) 


Placeboa 
  n/N (%)   


5/114 (4.4%) 
Myalgia, Grade 1 29/394 (7.4%) 4/114 (3.5%) 
Myalgia, Grade 2 5/394 (1.3%) 1/114 (0.9%) 
Myalgia, Grade 3 0/394 0/114 


Pyrexia, Any grade 26/645 (4.0%) 10/185 (5.4%) 
Pyrexia, Grade 1 13/645 (2.0%) 3/185 (1.6%) 
Pyrexia, Grade 2 12/645 (1.9%) 7/185 (3.8%) 
Pyrexia, Grade 3 1/645 (0.2%) 0/185 


 
a Matching placebo control for MVA-BN-Filo vaccination in all studies. 


N: Total number of participants in studies where the adverse reaction was collected n: number of participants with 1 or more adverse reactions 
(%): percentage of adverse reactions with respect to number of participants  


[TSFARSOL01-C-MVA.RTF] [VAC52150\Z_ADHOC\Z_EMA\RE_EMA_202001\PROD\TSFAR01.SAS] 26FEB2020, 19:38 
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In early November 2020, the sponsor became aware of a few cases of tonic/clonic seizures with fever in young 
children that occurred within 24 hours following receipt of Ad26.ZEBOV 5×1010 vp/mL. These cases were 
reported from UMURINZI, a mass vaccination campaign conducted under conditional approval under 
exceptional emergency in Rwanda. No cases were reported from clinical studies.  Subsequently, the sponsor 
performed a cumulative review of febrile convulsions/seizures in young children following vaccination with 
Ad26.ZEBOV vaccine and other adenoviral vectored vaccines in developmental vaccine programs.  The frequency 
of febrile seizures in 0.04% in children, aged 0-7 years of age.  The SmPC is being updated to include febrile 
seizures in children with a ‘rare’ frequency (defined as at least 1 child in 10,000 but < 1 in 1,000). 


1.2. Vaccination of pregnant women 


Vaccination of pregnant women was permitted in study EBL3008, sponsored by LSHTM, conducted in Goma, 
DRC.  Pregnancies, including those reported in female partners of male participants, were also reported 
throughout the program.  As of Nov 2020, a total of 1, 510 pregnancies were reported to the global safety 
database.   Exposure to Ad26.ZEBOV was reported in 1,509 and exposure to MVA-BN-Filo (as either first or 
second dose) was 681.  Of 1510 pregnancies the outcome was not reported or unknown for 582 pregnancies 
whereas it was reported as ongoing for 192 pregnancies. In the remaining pregnancies, the reported outcomes 
were live birth (603), still birth (13), intrauterine foetal death (4), congenital malformations (3), neonatal death 
(2), premature birth (1), and adverse outcomes related to early pregnancy loss were spontaneous abortion (93), 
elective abortion (14), and ectopic pregnancy (2). 


On 9 Oct 2020, EBL3010 (INGABO) vaccinated the first group of pregnant women.  This is an open-label, 
controlled, randomized study in pregnant women in Rwanda.  The primary objective is the comparison of the 
frequency of adverse maternal, fetal and infant outcomes (as described by GAIA) when vaccines were 
administered during pregnancy (group A) compared to outcomes when vaccines were administered post partum 
(group B).  Each group will enroll 1000 women and follow them throughout their pregnancy and to 3 months 
post partum.  Samples for immunogenicity, cord blood and breast milk will be obtained in subsets of participants.  
As of 15 Feb 2021, 137 women have been randomized to group A and 152 have been randomized to group B. 
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