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Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization
4-8 October 2021

Virtual Meeting

Draft Agenda
Day 1: SAGE meeting
Monday, 4 October 2021
10:00 Closed SAGE meeting Preparation of the sessions of the day. 1h
11:00 Break Break 15 min.
11:15 Opening and welcome — introduction of Opening of the Plenary Meeting 15 min.
participants
Director-General
A. CRAVIOTO. Chair of SAGE
11:30 Global and Regional Reports - Session 1 FOR INFORMATION 2h 45 min.
];ﬂ Report from the Director of IVB. K. O'BRIEN.
WHO. 20 min.
. . o AFRO PAHO | EMRO | EURO | SEARO | WPRO
Reports from the Regions — including impact of
the COVID-19 pandemic and COVID-19 I7N|> I7N|> I7N|> I7N|> I7|¢" I7N|>
vaccination on immunization services. WHO. 1h.
];;[ Update from Gavi. S. BERKLEY. GAVI. 10 min.
Update on COVID-19 Global Vaccine Strategy.
];ﬂ T. CERNUSCHI. WHO. 15 min.
Discussion. 1h.
14:15 Break Break 30 min.
14:45 Monitoring IA2030/Zero dose FOR RECOMMENDATION 1h 30 min.

children/Immunization during and post-
COVID-19 pandemic- Session 2

Global immunization - opportunities and
challenges for the decade ahead; presentation
of the IA2030 2019 baseline and 2020 data. A.
LINDSTRAND. WHO. 15 min.

IA2030 implementation progress, including
IA2030 M&E Framework. A. LINDSTRAND.
WHO/E. MAST. CDC. 10 min.

Expected role of SAGE within the IA2030
partnership model. A. LINDSTRAND. WHO. 10
min.

Discussion. 55 min.

Purpose of the session:

— Present a summary of global immunization data,
the IA2030 Monitoring and Evaluation baseline
from 2019 and the impact of the pandemic in
2020 and to provide insights into opportunities
and challenges for the decade ahead

— Share IA2030 implementation progress; Regional
IA2030 plans, M&E, Ownership and accountability

and the learning agenda

— Propose the expected role of SAGE within the

IA2030 partnership model

— Receive feedback from SAGE on:

o Reported data and key assessment of global
immunization progress from 2019 and 2020

o IA2030 implementation progress, including
IA2030 structures, reporting and decision-
making mechanisms, communications,
regional and country immunization
programme implementation, and the IA2030
Learning Agenda

— Role and associated processes for SAGE to

provide Independent Technical Review of IA2030
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progress and provide recommendations to the
IAPC, IA2030 working groups, and to regions and
countries

16:15

End of the day

Day 2: SAGE meeting

Tuesday, 5 October 2021

10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of  1h
day 1. Other important discussion items.
11:00 Break Break 15 min.
11:15 Polio - Session 3 FOR RECOMMENDATION 1h 30 min.
Update from the Global Polio Eradication Initiative. SAGE will be informed on the current status of
l;ﬂ A. O'LEARY. WHO. 10 min. the polio eradication program; and launch of
Questions: 10 min. the new polio eradication strategy
];ﬂ IPV only schedule options, including Hexavalent SAGE will be asked to review and consider for
vaccine H. VERMA. WHO. 10 min. endorsement:
Questions: 5 min.
—  WG's recommendation on IPV only
. . schedules including Hexavalent
Update on nOPV?2 first use, clinical development, . .
o - schedules in polio program.
assessment of safety data and transition from initial . . -
- —  WG's recommendation on transition
to wider nOPV2 use. S. ZIPURSKY, G. MACKLIN and from initial to wider nOPV2 use based
];;[ O. MACH. WHO; A. BANDYOPADHYAY. BMGF. 20
min on GACVS safety data assessment.
Questions: 10 min.
];;[ Report from SAGE Polio Working Group including I.
JANI. SAGE Member. 15 min.
Discussion: 10 min.
12:45 Break Break 30 min.
13:15 COVID-19 vaccines — Session 4 FOR RECOMMENDATION 1h 30 min.

PART 1- Bharat Biotech COVID-19 vaccine
Introduction, session objective setting, update on
regulatory decisions and overview of Working Group
deliverables. H. NOHYNEK. SAGE member. 5 min.

Vaccine safety and efficacy data emerging from

Bharat Biotech COVID-19 vaccine clinical trials (phase

1-3 trial results and post marketing). Risk
management plans and other implementation
considerations. (R. ELLA) COMPANY PRESENTATION.
25 min.

Questions: 15 min

Assessment of Evidence, draft recommendations and
discussion (SAGE working group). H. NOHYNEK.
SAGE Member, R. HELFAND, S. DESAI. 35 min.

Objectives for this session:

Presentation of clinical data on Covaxin™ from
phase 1, 2, 3 and post marketing studies on
safety, immunogenicity, efficacy and
effectiveness.

Outline of ongoing and planned studies on
safety and effectiveness.

Update on global, regional and country level
plans for vaccine safety monitoring.

Presentation of the assessment of the SAGE
working group on the available evidences and
the strength of evidences on the questions of
the evidence to decision tables.

Based on the presented evidences, presentation
of draft recommendations on the use of Bharat
Biotech vaccine in priority populations.
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14:45 COVID-19 vaccines — Session 4 FOR DISCUSSION AND 2h
RECOMMENDATION
PART 2 — The need for additional COVID-19
vaccine doses Objective of the session:
q;[ Session objective setting. H. NOHYNEK This first session on the topic of additional
Definition of “additional dose”. D. KASLOW doses of COVID-19 vaccines will focus on the
10 min. need for additional COVID-19 vaccine doses in
. . . immunocompromised individuals.
Review of evidence on the need for an additional
];Ig COVID-19 vaccine dose in immunocompromised
individuals. S. KOCHHAR, SAGE member, K. TALBOT,
E. PARKER. 25 min.
TENTATIVE
Presentation of draft recommendations. H.
NOHYNEK 15 min. SAGE will further be presented with the
q;[ Review of evidence on the need for a third dose fo available evidence to address the issue of
view Vi r ir r C o P ;
inactivated COVID-19 vaccines. D.KASLOW, D.FEIKIN providing an additional inactivated vaccine dose
; 20 min In the context of a rapidly changing
Draft recommendations and discussion. H.NOHYNEK, ~ €nvironment with important data gaps, SAGE
20 min will be asked whether the evidence to date are
sufficient to provide policy updates on the
beforementioned topics.
16:45 End of the day
Day 3: Joint meeting of SAGE and the Malaria Policy Advisory Group (MPAG)
Wednesday, 6 October 2021
. . Purpose of session, target outcomes and Duration
i) e questions for SAGE
10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of 1h
day 2. Other important discussion items.
11:00 Break Break 15 min.
11:15 Opening and welcome of joint session Opening of the Plenary Meeting 10 min.
P. ALONSO, K O'BRIEN, WHO. 5 min.
A. CRAVIOTO. Chair of SAGE and
D. WIRTH. Chair of MPAG. 5 min.
11: 30 Malaria vaccine - Session 5 (JOINT SESSION FOR RECOMMENDATION 1h 30 min.

(S IE C E U BE U B

SAGE and MPAG)

Introduction to the session, Framework for WHO
recommendation on RTS,S/AS01 malaria vaccine and
summary findings.

K. MULHOLLAND. SAGE Member. 5 min.

Malaria disease burden, epidemiology, status of
malaria control and surveillance, and the need for
new interventions.

D. SCHELLENBERG. WHO. 5 min.

Overview of evidence as of 2015 leading to WHO pilot
recommendation, remaining key questions and the
Malaria Vaccine Implementation Programme (MVIP)
M. HAMEL. WHO. 10 min.

Addressing outstanding question 1: Feasibility
Malaria vaccine implementation experience.

R. JALANG'O. National Vaccines and Immunization
Programme, Kenya. 10 min.

Summary of feasibility evidence.
P. NJUGUNA. WHO. 15 min.

The purpose is to present SAGE and MPAG
with updated evidence on feasibility, impact
and safety of the RTS,S/AS01 malaria vaccine
and the proposed recommendations of the
Malaria Vaccine Implementation Programme
Advisory Group (MVIP PAG).

SAGE and MPAG are requested to address the
following question:
¢ Does the additional evidence on the

feasibility, safety and impact of the
RTS,S/AS01 vaccine support a WHO
recommendation for use of the vaccine in
children in sub-Saharan Africa beyond the
current pilot implementation?

The SAGE/MPAG recommendations will then
be used to update the WHO position paper
on the use of a malaria vaccine.




Addressing outstanding question 2: Impact
Summary of impact evidence.
P. MILLIGAN. LSHTM. 10 min.

Comments & questions: 20 min.

SAGE_Slidedeck Oct2021 v060ct.docx

13:00 Break Break 15 min.
13:15 Malaria vaccine, contd. - Session 5 (JOINT FOR RECOMMENDATION 2h min.
SESSION SAGE and MPAG)
The purpose is to present SAGE and MPAG
Addressing outstanding question 3. Safety with updated evidence on feasibility, impact
];;[ Summary of safety evidence and assessment by the and safety of the RTS,S/AS01 malaria vaccine
MVIP Data Safety and Monitoring Board (DSMB). and the proposed recommendations of the
C. WHITNEY. Chair of MVIP DSMB. 15 min. RTS,S SAGE/MPAG Working Group.
Comments & questions: 25 min SAGE and MPAG are requested to address the
following question:
RTS,S SAGE/MPAG Working Group assessment and ¢ Does the additional evidence on the
];ﬂ proposed recommendations. feasibility, safety and impact of the
P. SMITH and E. MACETE, Chair and Co-Chair of RTS,S/AS01 vaccine support a WHO
RTS,S SAGE MPAG Working Group. 15 min. recommendation for use of the vaccine in
children in sub-Saharan Africa beyond the
Discussion and formulation of recommendation: current pilot implementation?
60 min
The SAGE/MPAG recommendations will then
Closing remarks. be used to update the WHO position paper on
D. WIRTH. Chair of MPAG, and A. CRAVIOTO, Chair the use of a malaria vaccine.
of SAGE. 5 min.
15:15 Break Break 15 min.
15:30  Closed SAGE/MPAG meeting 30 min.
16:00 End of the day




Day 4: SAGE meeting

Thursday, 7 October 2021
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5 5 Purpose of session, target outcomes and Duration
Time | Session questions for SAGE
10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of 1h
day 3. Other important discussion items.
11:00 Break Break 15 min.
11:15 Influenza vaccine - Session 6 FOR RECOMMENDATION 1h 30 min.
];Iﬂ Introduction. A. POLLARD. SAGE member. 5 min. The purpose of the influenza session is to seek
SAGE advice on the revision of the global policy
Review of the evidence on the effects of prior on the use of seasonal influenza vaccines and
immunization on the effectiveness of seasonal the subsequent update of the WHO position
];'ﬂ influenza vaccines. S. SULLIVAN. WHO Collaborating  paper on influenza vaccines.
Centre for Reference and Research on Influenza,
Australia. 10 min. SAGE will specifically be asked for its advice on
Questions: 5 min. the following issues that are tentatively
proposed by the SAGE Working Group on
Review of the evidence on the effectiveness of Influenza as requiring specifics
];T;[ quadrivalent influenza vaccines versus trivalent recommendations or statements:
influenza vaccines. C. CHADWICK. 10 min. ¢ Revision of the target groups previously
Questions: 5 min. identified in the 2012 WHO position paper on
influenza;
Review of the evidence for target groups for o Impact of repeat influenza vaccination;
];Iﬂ seasonal influenza vaccination. B. WARSHAWSKY. « Effectiveness of quadrivalent influenza
Public Health Agency of Canada. 15 min. vaccines versus trivalent influenza vaccines; and
Questions: 5 min. e Research priorities.
Presentation of draft recommendations. A. POLLARD.
SAGE member. 15 min.
Discussion: 20 min.
12:45 Break Break 30 min.
13:15 Behavioural and social drivers of vaccine FOR RECOMMENDATION 1h 30 min.
uptake- Session 7
Introduction and framing. N. MACDONALD. SAGE Questions posed to SAGE:
member. 5 min.
— Does SAGE have any feedback on the
Overview of objectives and process to gather and findings and considerations put forward?
translalye eV|der_1ce. J. LEASK. Univ. of Sydney, — Are there any added resources or methods
Australia. 10 min. which should be incorporated?
Measures: validation of tools and identification of — What recommendations can be put forward
core indicators. N. BREWER. University of North to Member States?
];Iﬂ Carolina, USA. 5 min.
Interventions: review to identify interventions to
increase uptake. C. HENEGHAN. University of Oxford,
UK. 10 min.
Operational considerations: guidance and support to
Member States to gather and use data for evidence-
based implementation. L. MENNING. WHO. 10 min.
Draft recommendations for consideration by SAGE.
N. MACDONALD. SAGE member. 5 min.
Q&A and discussion. 45 min.
14.45 Hepatitis E vaccines- Session 8 FOR INFORMATION AND DISCUSSION 1h

Introduction and recap of current policy. M. MARTI.
WHO. 5 min.

Inform SAGE on new data and recent
developments that have emerged since the
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];Iﬂ Past activities and recent developments. I.
CIGLENECKI. MSF. 10 min.

New evidence, ongoing trials, vaccine landscape and
existing data gaps. Facilitating factors, remaining
obstacles and proposed path forward. R.

];;[ AGGARWAL. SAGE Member. 15 min.

Discussion. 30 min.

issuance of the 2015 WHO vaccine position
paper on Hepatitis E vaccine.

Highlight existing data gaps and issues
preventing use of the vaccine.

SAGE will be asked to advise on critical data
needed to update policy.

SAGE will be consulted to identify enablers (e.g.
operational guidance) for vaccine use.

15:45 Closing 15 min.
16:00 End of the Plenary SAGE meeting

Day 5: SAGE meeting

Friday, 8 October 2021

12:00 Closed SAGE meeting: wrap up Recap of day 4. Other important discussion 2h 30 min.

items. Meeting wrap up.

14:30 End of final closed meeting
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Equity in the COVID-19 Pandemic Era

IVB Director’s Report to SAGE
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DATA AS OF SEP 30

56 WHO Member States have not achieved the September target of vaccinating
10% of their population against COVID-19

Only 200 Mn doses are needed to get these 56 countries above 10%

. WHO Member States below 10% coverage

= As of 30 Sept, 56 WHO
Member States are below
10% full vaccination
coverage

The 56 WHO Member

States below 10%
coverage account for 20%
of the world’s population

70% of countries below
10% coverage are part of
the African Union

Share of population fully vaccinated against COVID-19

Note: 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.

Note: Three AMC participants are not vaccinating: 1) Burundi, 2) Eritrea, and 3) DPR Korea

Source: WHO COVID-19 Dashboard





DATA AS OF SEP 30 09:00 AM CET

6,252M doses of COVID-19 vaccine have been
administered globally

Total doses administered per 100 population 6,252M vaccine

doses have been
administered

COVAX has shipped
314.4M doses to
144 participants?

Immunization
programmes have
not yet started in 3

Doses administered per 100

population (est. coverage?) countries,
Bl 05 (~0-2.5%) /" economies &
1 ezslzg é}ffcff&%) territories

W 81-140 (~40-70%)

B 140+ (~70%+)

1. Including donations of doses through COVAX
2. Assuming 2 doses per fully vaccinated inhabitant

Note: 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.

Source: WHO COVID-19 Dashboard (map creation), Bloomberg (total # of doses administered), COVAX SCO tracker (UNICEF data) (COVAX shipments)





Equity in Immunization

The defining issue of our
collection will

Dimensions of Vaccine Inequity

Root Causes of Inequity

Impact of Inequity

Opportunities and Solutions

Immunization programmes at ongoing risk.
Change to the trajectory is feasible.
Decisive, purpose-drive actions are needed.

Now. Equity. Act.

IVB Director’s Report to SAGE





Dimensions of Vaccine Inequity

Coverage Introductions

Mobile Clinic il Sale

World Health
Grgunization

IVB Director’s Report to SAGE





23 Million un- or under-

% -
vaccinated children in 2020 — <~ -
. 30 | .
Vaccine coverage was affected ; |
unevenly between Regions ~ 7 l\’ I aaaaa 1
o 60 / /GD 5
) |
2 a7 T |
o 40 Sy —_— - 35
™ 2 ! 94
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a | |
- South East Asian 30 g 89 85 85 |
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- Eastern Mediterranean Regions 20 / § 5 81 84 %] |
- Americas, downward trend © | 74
0 7 =173 72
2016 2017 2018 2019 2020
Less Affected 0 N N YT Py
, 1980 1985 1990 1995 2000 2005 2010 2015 2020
« African
« Western Pacific 23 million un-and under vaccinated children in 2020, by WHO region
- European

Un-, and under- vaccination is measured through the lack of DTP 1
and 3, respectively, in this analysis.
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Just 10 countries
account for nearly 2/3 of
unprotected children

Countries with most unprotected children
worldwide account for ....

« 41% of infants (56m of 136m) but

« 62% of un- or under-immunized (14m of
23m)

India had the greatest number of un- or
under-immunized

« large drop in coverage in 2020 (DTP3 fell
from 91% to 85%)

- whereas Nigeria remained stable, although
low, at 57%

Un-or under vaccination and lack of protection is measured through
the lack of DTP 1 and 3 in this analysis.

World Health

= Y \ ¢ N
unicef&® @)
N\ 7 ¥V Organization

2019

® 066 .00 000

DR Congo  Ethiopia Pakistan Brazil Indonesia Philippines
Nigeria 1.4m 1.Im 907k 856k 707k Angola 492k vico

3.0m 520k 391k
India
2.Im

2020

DR Congo Pakistan Indonesia Ethiopia Brazil Philippines Mexico

Nigeria 1.5m 1.3m 1.Im 1.0m 650k 62k Angolq 563K
3.Im 606k

India
3.5m

«— Surviving
infants

Unprotected DTP3 coverage according to legend, bubbles sized to
numbers of surviving infants and unprotected children.

@® <60% @60-69% @ 70-79% ( 80-89% @ 90-94% @ 295%





100

[ ] [ ] 95
Lower income countries 94
. . 90 91
experienced a larger set back in 0
2020 than higher income 80 s
countries 70
« Gavi country declines in coverage larger G 50
than in other countries o
: : . . O
« Vaccine coverage gains remain fragile E, 50
- Lessresilient to programme shocks than 3
countries with longstanding strengths in ® 40
Immunization programmes. 5
30 .
Gavi Alliance
20 Launched
o @ Gavi countries @ High income countries
@ Middle income countries, not supported by Gavi
Low- and middle-income countries supported by Gavi’” refers to the list of 68 0
current! . . 1980 1985 1990 1995 2000 2005 2010 2015 2020
y supported countries, and excludes graduated countries.
Zero-dose children are those who received no doses of DTP. 23 million un-and under vaccinated children in 2020, in Gavi supported and other countries
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Under-vaccinated (drop-out) are those who received at least one dose, but not |
a third dose of DTP. 2020 1.3 I
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Coverage of new and underused
vaccines

also declined along with DTP
containing vaccines

in 2020

. «’/@\‘b «‘/’@ World Health
un ICef & @3 organization
-
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9 of 21 WUENIC 2020
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0
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@ Diphtheria, Tetanus, Pertusis @ HepB @ Hib @ Measles _;Measles 2nd dose
@ Phecumo @Polio 7 :IPV @ Rubella @ Rota @ HPV





Gavi support has enabled o

accelerated uptake of some new
and under-used vaccines in low
and middle income countries

90

® ©©

00)
o

New and underused vaccine coverage is
converging with coverage of established vaccines
at a faster pace.

While access to some vaccines, like Human Papilloma Virus
vaccine, is still inequitable, Low Income countries and Lower
Middle Income countries are now introducing Rotavirus and
Pneumococcal vaccines at a faster pace than higher income
countries.

50

40

30

20

Proportion of countries with selected vaccines in
national schedule, by World Bank income status (%)

@LC LMIC @ UMIC @ HIC
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Measles coverage dropped to
84% in 2020, leaving 3 million
more children potentially
unvaccinated than in 2019

2020 coverage is lowest since 2010.

Leaves 22.3 million children vulnerable to
measles

Additional 18.2 million children had no MCV-2
dose through R

. {;,@\:’ \‘5/@ World Health
unlce &7 K$YY Organization
ey ————
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o
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/0
60
50
40

30

35
BEEG
m I Illlmllllill
0

2000 2005 2010 2015 2020

Un-and under vaccinated (millions) e

o

@ Zero doses of MCV Missing dose-2 of MCV OMCV-1 MCV-2

2020 Zero doses of MCV 22.3
2019 Zero doses of MCV 19.3
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As of September 30, HICs have administered 35x more doses per inhabitant compared to LICs
Cumulative COVID-19 doses administered per 100 population

126.4
120 — 118.6
/8.5
excl. China
100
80 —78.8
60
— 45,6
40 33]
excl. China
20
0 o 3.6
Dec Jan Feb Mar Apr May Jun Jul Aug Sep
HIC to
10,000x 211X 84x 69X 62X 62X 53X 35X
e caeene, D G GED @@ @ & & &
@ HIC @ UuUMIC Worldwide @LMIC @LIC
Source: Our World in Data (Dec — Mar 7);: WHO COVID-19 Dashboard (Mar 12 onwards), World Bank (Income groups)
7 N\
12 @ggﬁggf}gﬁ IV—B\\ IVB Director’s Report to SAGE






45% of the total population across WHO member states have had at least one COVID-19
vaccination dose (asof 30 september 2021)

Fully vaccinated Partially vaccinated Not vaccinated,
#M people #M people #M people
33% 45%
WHO MS 2,557.1 956.7 4,266.1
7,779.9M pop.
49% 53%
40 452.8 41.9 et
930.8M pop
61% 71%
e 1,188.4 212.0 ik
1,963.7M pop
43% 59%
AMRO 439.8 162.3 S
1,018.1M pop
15% 20%
e 105.3 42.8 S
725.7M pop
17% 41%
SEARO 338.6 483.4 1,199.4
2,021.4M pop
3% 4%
AFRO 32.2 14.3 1,073.7
1,120.2M pop
5% 6%
- I 61.3 24.9 R
1,338.8M pop
13 IVB Director’s Report to SAGE

@ Share of population fully vaccinated @ Share of population with at least one dose'





Updated Oct 1, 2021

Contracts for Covid Vaccine

September 2020

Confirmed Number of Doses Procured by Country Income
Level Classification

This visualization includes donations (shaded area)

A
g 9978637541 -~ :
D
6B Purchaser's country Economic Status
High income
. Upper middle income
5B " Lower middle income
B Low income
'y September 2021
§ B COVAX/Other Global Entities P
E 4B
S
g 3,479,328,569
g
=
2B
2,721,791,379 2,697,828,586
2B
1B
304,226,462
o BN
High income Upper middle Lower middle Low income COVAX/Other
income income Global Entities

% population coverage of procured vaccines

Data updated on October 1st 2021. ] .
pd Duke | fiotatyesis 00 T w00 Excludes Russia, China, COVAX





Equity in Immunization

The defining issue of our
collection will

\g

@ 2. Root Causes of Inequity

Immunization programmes at ongoing risk.
Change to the trajectory is feasible.
Decisive, purpose-drive actions are needed.

Now. Equity. Act.

IVB Director’s Report to SAGE
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To achieve equity, programmes need to address challenges

Remote Communities & Nomad

Urban Populations Population in Conflict Settings

= Data weaknesses = High marginal cost = Account for 15% of zero-dose children
= Social discrimination = Difficulty for health workers = Damage to infrastructure

= Services inaccessible = Cold chain/supply systems = Difficulty for health care workers

" |Insecurity = Limited access to health services = Access constraints b/c insecurity

= Partnerships ineffective = Data = Difficulty tracking/finding populations

Local solutions, with civil society organizations key partners

IVB Director’s Report to SAGE 16





The extent of inequities in
infection and mortality
attributed to social
determinants of health

Death rates in COVID-19 cases by deprivation
qguintile and sex
Death rates in the most deprived area quintile are roughly double

the rates in the least deprived area quintile for both males and
females

77Z5x\, World Health
@I,}" Organization Iv—ﬂ
17 IVB Director’s Report

to SAGE

IMD 2019 deprivation quintile

Quintile 1 -
most deprived

Quintile 2

Quintile 3

Quintile 4

Quintile 5 -
least deprived

@® Male @ Female

I I
O 100 N0 120

I I I I I
O 10 20 30 40 50 60 70 80 9

Age-standardised mortality rate per 100,00

Source: Public Health England. (2020) Disparities in the risk and outcomes of COVID-19
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Equity in Immunization

The defining issue of our
collection will

%

@ 3. Impact of Inequity

74

©,

Immunization programmes at ongoing risk.
Change to the trajectory is feasible.
Decisive, purpose-drive actions are needed.

Now. Equity. Act.

IVB Director’s Report to SAGE
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46 Countries with VPD campaigns postponed due to COVID-19,
by antigen 1st October 2021*

ted (40 countries)

Td @ vorv @ v

MR mopv2 @ ocv
Measles ‘ MenA . MMR
YF @ cv

October

19 IVB Director’s Report to SAGE
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Large and Disruptive Measles Outbreaks,
2019

0 875 1750 3500 Kilometers
N

- \:j’ World Health Map production: World Health Organization, 2021. All rights reserved Disclaimer: The boundaries and names shown and the designations used on this map do notimply the expression of any opinion whatsoever
A\ “y Orga nization Data source: IVB Database on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities,

—r 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.

s

In the frame of tracking progress towards the goals of Immunization Agenda 2030 (IA2030), an indicator has been developed by a working group in order to represent large
and disruptive measles outbreaks. This indicator is defined as an incidence equal or greater than 20 reported measles cases per million population over a period of 12 months. It is
important to note that measles outbreak definitions vary between countries and regions according to local context and level of progress towards regional elimination goals. This

definition of large and disruptive outbreaks aims to complement and not replace the national and regional definitions, while also providing a degree of global standardization and
permitting tracking of progress against a common metric.

. Notes: Based on data received 2021-09 - Incidence: Number of cases* / 1M population*[*\; \ ifies mlf su m C rted from India as measles clinically compatible if a specimen was not collected as per the
algorithm for classification of suspected measles in the WHO VPD Surveillance Standardmmmﬂggm&t%eﬁﬁge b meﬁﬁgﬁHo reports and what countries report. wF

World population prospects, 2019 revision -
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Large and Disruptive Measles Outbreaks,
2020

0 875 1750 3500 Kilometers
N
22|
g/’ 7 \\:j’ World Health Map production: World Health Organization, 2021. All rights reserved Disclaimer: The boundaries and names shown and the designations used on this map do notimply the expression of any opinion whatsoever
\{l_\ ‘LI// Organlzatlon Data source: IVB Database on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities,
——

or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines
for which there may not yet be full agreement.

In the frame of tracking progress towards the goals of Immunization Agenda 2030 (IA2030), an indicator has been developed by a working group in order to represent large
and disruptive measles outbreaks. This indicator is defined as an incidence equal or greater than 20 reported measles cases per million population over a period of 12 months. It is
important to note that measles outbreak definitions vary between countries and regions according to local context and level of progress towards regional elimination goals. This

definition of large and disruptive outbreaks aims to complement and not replace the national and regional definitions, while also providing a degree of global standardization and
permitting tracking of progress against a common metric.

. Notes: Based on data received 2021-09 - Incidence: Number of cases* / 1M population*[*\; \ ifies mlf su wt C rted from India as measles clinically compatible if a specimen was not collected as per the
algorithm for classification of suspected measles in the WHO VPD Surveillance Standardmmwggmgmt%e%ﬁ?e b meﬁﬁgﬁHO reports and what countries report. *’EWorId population prospects, 2019 revision -
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B
Rl continues to be disrupted in 2021, with countries in some regions more affected

than in

Weighted relative difference in #DTP3 vaccinated in 2021 and 2020,
compared to 2019

Countries that have consistently reported data through June 2021
(%) is the proportion of surviving infant population in the region represented by the countries reporting through last month

AFRO (88%) EMRO (57%) PAHO (12%) SEARO (14%) WPRO (11%)
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-50%
538235338828 538285338828 5223235338828 5828283373828 5282385338828
Relative difference in number vaccinated w. DTP3 2020 —=— 2021
2020 vs 2019 Ql/2 2021 vs 2019
Category (n=63) (n=45) Diff. for each country weighted by surviving infants for each country.
Source: Monthly admin estimates, September 2021
Africa <0.1% <0.2%
(n=31) (n=29)
: -7% -7%
Asla
(n=8) (n=7)
-4.2% -11.7%

Latin America
(n=24) (n=9)
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Presentation Notes

Slide is updated version to include all countries, not only Gavi countries as was shown at SAGE





Health systems must deploy 4.5x
more COVID-19 vaccine doses in
Q4 compared to typical Ri

Comparison of Routine Immunization> doses
administered in 2019 Q43 vs COVID-19 vaccine doses

Q4

Health systems must be ready to deploy more doses than
past experience.

Surge capacity needed to increase by ~2x in Q4 vs. what has
been delivered in the last 3 months.

1. Based on data from WUENIC on Routine immunization of children in AMC countries in 2019;
Calculated as BCG + DTP1 + DTP3 (x2) + HEPBB + IPV1 + MCV1 + MCV2 + Pol3 (x3) + PCV3 (x3) +
RotaC (x2) + YFV, excluding double-counting of vaccines given in combination (data as on 17
August 2021) ;

2. Airfinity - Country forecast (supply forecasts) data as on 17 August 2021

3. # for Quarter estimated as Annual/4 based on assumption of uniform administration through
out the year,

4. AMC countries include India in the above analysis

5. Does not include Kosovo & West Bank and Gaza as no data is not available in WUENIC database
g@ World Health '\\\
WY Organization | IVB
S

Routine Immunizations'®
in 2019 Q4 (in million)
in AMC countries

BCG @ hepbb @ MCV2

@ rOTAC @ DTPI IPV1
PCV3 @ YFV @ DT1P3
Mcvl @ POL3

238

36

Q4 2019

# of COVID-19 vaccine doses received by AMC countries
(in million)

May-July 2021 2021 Q4 forecast?

@ ~d26Cc0OVST (J&J)
@ Coronavac (Sinovac)
@ Ad5-nCoV (CansSino)

@ ~zD1222 (University of Oxford/AstraZeneca)

@ COVAXIN (Bharat/ICMR/NIV)

@ sputnik V (Gamaleya Research Institute)
BNT162b2 (Pfizer/BioNTech) NVX-CoV2373 (Novavax)

@ BBIBP-CorV (Beijing/Sinopharm) MVC-COV1901 (Medigen/Dynavax)
Corbevax (Baylor College of Medicine/Biological E) @ ZF2001 (Anhui Zhifei)

@ RNA-1273 (Moderna) @ Sputnik-Light (Gamaleya Research Institute)

1,058

4.5X

606

May-July 20212 Q4 20212





LICs and LMICs may need to
choose between C-19
vaccination and other primary
health services unless
considerable support is
mobilized

Indicators used to identify at-risk countries

1. the cost of vaccinating x% of the population is over 1% of
2021-2022 General Government Expenditure™ for countries
where expected government revenue per person vaccinated
is less than the cost per person vaccinated AND/OR

2. the extra HW for vaccinating the target population is larger
than 10% of existing HW AND/OR

3. countries are not able to reach DTP3 coverage above 60%**

7%\, World Health
@:,}’ Organization |v-§
24 IVB Director’s Report

to SAGE

Population, Bn

# countries meeting at least one of three criteria

49

# countries meeting at least one of the HW or DTP3 criteria

13 13 15 24 45

Scenario: Scenario: Scenario: Scenario: Scenario:
No booster; No booster; No booster; Yearly booster; Yearly booster;
50+ years 20+ years 12+ years 20+ years O+ years

®uMIC @LMIC @LIC

1. Including India





Economic Impact of COVID-19

1. Economic forecasts worsened since the start of the pandemic
UNDP Global Dashboard for Vaccine Equity, using IMF data

* Asia and Africa most impacted by C19
UNCTAD

Unequal recovery of imports and exports between regions
WHO, UNCTAD

2. LMICs will take longer (2026) to raise general government revenue to pre-pandemic level
World Bank, From double shock to double recovery

>> Action taken to counteract inequitable economic impact

IVB Director’s Report to SAGE
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World Bank General Figure 4: Per capita general government (GGR), by income group, 2000-2026 (Constant 2018US$)
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Government Revenue
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IMF economic forecasts since the start of the pandemic:
2021 GDP per capita growth rate (weak and worsening in L/LMICs)

Economic Recovery Forecast-Per Capita GDP Growth Rate 2021
Comparison across World Economic Outlook (WEQ) estimates published in April 2020, October 2020 and April 2021

percentage points

High Income

4 4.42

3.37

2.951

Upper middle income Lower middle income

2

6.15
b.78

5.25
2.6
2.04
1.29

.20 .20 N .20 .20 N

vaY

v”’ World Health
W9 Organization

Low income






Lessons learned from past crisis
and current policy challenges

= Compounding existing inequities in health
within countries

= New health and economic vulnerabilities

= |ncreased insecurity in access to essential
health goods and services

= |Increased levels and concentration of
unmet health and social needs

This slide is courtesy of C. Brown, Head, WHO European Office for Investment
for Health and Development as presented at Using the Multidimensional
Poverty Index (MPI) for preparedness, response and recovery to health
emergencies, including COVID-19 (April 13, 2021)

AR\ World Health
@:,}’ Organization IV-B\\
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2nd Wave of SE Impact
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Long-term
unemployment

Increased Disadvantaged
alcohol children less

consumption

able to catch up

on schooling

Increase in -
levels of stress Rising levels
& anxiety of NEETS

Alcoholism

and addiction






Equity in Immunization

The defining issue of our
collection will

Q
O
@ 4. Opportunities and Solutions

Immunization programmes at ongoing risk.
Change to the trajectory is feasible.
Decisive, purpose-drive actions are needed.

Now. Equity. Act.

IVB Director’s Report to SAGE
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NIGERIA: LEVERAGING THE
CVDPV OUTBREAK RESPONSE F
TO SUPPORT COVID-19
VACCINE ROLLOUT

Sensitizing communities to build
confidence in the COVID-19 vaccine,
leading to an increase in vaccination
coverage

Using polio surveillance tools and
applications (e.g. AVADAR) for case
detection, reporting, monitoring
COVID-19 vaccine uptake

Technical support to cold chain
management — resulting in
significant reductions in wastage

Supporting national deployment
plans through capacity building (e.g.
using smartphones for e-registration
of vaccine recipients, AEFI training)

IVB Director’s Report to SAGE




Presenter

Presentation Notes

Note that nOPV is still in initial use. The examples on the slides are from campaigns in which mOPV was used, as well as overall support for the polio workforce for covid vaccine rollout. 

Clockwise from top:
WHO Nigeria: Using polio technologies to boost COVID-19 vaccine update 
WHO Nigeria outbreak response in Northwest Nigeria
UNICEF Nigeria – Social mobilization activities in Nigeria integrating polio and COVID-19 vaccination messaging to address vaccine hesitancy and boost uptake for polio and COVID-19 vaccines





Equitable Benefit of Vaccines

@) 0 S & iy

Supply Funding Policy Delivery Demand

Manufacturers Domestic, Donor Introductions/Use Capacity Social & Political

il

Political Leadership

Governments






Monitoring inequality in immunization

WHO platform for data disaggregation / health inequality monitoring

—

TOOLS & RESOURCES

Available at: https://www.who.int/data/gho/health-equity

@;‘/’ World Health
W&#%Y Organization

Health Equity Monitor

Datasets of disaggregated data -

.......

[—

Global reports

step-by-step manual

Software applications

{‘3} gw,bg'li ,'::f,'ﬂ Health Equity Assessment Toolkit

Health Equity Assessment
Toolkit (HEAT)

HEAT enables the exploration and comparison of
within-country health inequalities across countries.

(in 4 languages) - TE0E

STATE OF INEQUALITY EXPLORATIONS OF INEQUALITY
Childhood immunization Childhood immunization

Hﬂﬂrrrrrrr[ll[n TERRRE

INEQUALITY MONITORING
IN IMMUNIZATION
ASTEP-BY-STEP MANUAL

Health Equity Assessment Toolkit Plus

Health Equity Assessment
Toolkit Plus

(HEAT Plus)
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Zero Dose Agenda in West Africa:
Strategies to Measure, Strategies to Advocate

e Monthly reviews of DHIS2, e All countries

Strategies to measure

e SMS reporting of daily immunization outputs

* Nigeria
* Deployment of quarterly surveys — Rl — LQAS, community household  Nigeria, Liberia, Guinea
surveys
 Implementation of DQS (CS_DS and DS-Central level)
 Organization and implementation of the MoReS + (Monitoring results for e  Guinea

equity system) in the community with focus on the EPI and other services
(Education, WASH, protection, etc.);

Guinea, Mali, B’Faso

Strategies to advocate _ S
—— e Community engagement strategy e Liberia, Nigeria, Niger,





Comparison between the HIN1 and COVAX: Improving on past experience

COVAX H1N1 vaccine Difference
Dimensions Indicators (September 2021) deployment Initiative
# of letter of intent >2X
Breadth of 190 o4
participation # of recipients of doses 144 77 >1.5
Total pledges, in mn USD 12,400 56
First country 38 94
# of days after . .
Time to 1stdose 1st vaccination F”?t country in 78 145 2 months
. Africa faster
In HICs
First 10 countries
reached 84 149
1 month? 58 ~4
# of countries
that recelved 2 months 121 13
doses after
3 months 124 29
1 month 32 <1
Cumulative
doses delivered 3 months 73 10
after... (in Mn)
12 months Est. 2,290 /8

1. 34.e., 1 month after the 2" shipment of vaccines given both H1N1 initiative and COVAX had an exceptional frontrunner

IVB Director’s Report to SAGE





Critical changes for COVID vaccine equity — Timing &
Volumes of Supply

Not Exhaustive

 Prioritize supply to COVAX and AVAT

HIC swaps of delivery timing

Donations to COVAX and AVAT

Manufacturer transparency and commitments on delivery of supply

Transparency from manufacturers and countries on contracts for supply

Manufacturing capacity expanded to include broad range of countries

Fully fund COVAX






Immunization Agenda 2030 (IA2030)

IMMUNIZATION AGENDA 2030

A global strategy to leave no one behind

@1A2030

7 Strategic Priorities @

informed by

4 Core Principles for @
action

4l

People Country Partnership Data
Centred Owned Based Guided






Now. Equity. Act.

‘Vaccines Bring Us Closer’

To Equity Through

: Towards
Closer to Emotional

Collective progress U G Shared Endeavours Connection Physical

Closeness

Vaccines bring us b Vaccines bring us closer
closer to protecting to ending polio.
mi"inns uf :hildren' . : . .-.'.: -" '..! Isl.'r.'l'E.‘ll:-:‘IUI.'-!!EF!'.l'.-.'lr_.'.hF.'El'ldl! i =ight

'Wih routing Immunzabions; we'rs doser to ending maorne

Erain @ dieers pravantabiba diase

Yacoines Exing us choser. Workd Isesarlaation Week 20H

Vaccines bring us closer to stronger public health. Vaccines bring us one step closer agﬂn. i _"

With by ene, cedn slar and COher neEaEUnas, Wi Te dosar 10 SIaopin § prifentabli ¢is slses. Warcines bring ws closer, Waodd Immuniestion Week 2021

Vaccines have Vaccines bring us
brought us closer i closer to fighting
for generations. A future diseases.

s Fave eepn 05 =afe from
2 1hing ot the Bast -

Vacoines bring us dosar. 'Workd Immunization i - Warrinas Bring us slivser. Wirld irneegnisntion
Wk 20F1 b i | 8 Wk 2021

Vaccines bring us one step closer again,

Wacsines being us chmer Word Immiztion Week 2051
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		Immunization Equity in the COVID-19 Pandemic Era

		56 WHO Member States have not achieved the September target of vaccinating 10% of their population against COVID-19 

		6,252M doses of COVID-19 vaccine have been administered globally

		Slide Number 4

		Dimensions of Vaccine Inequity

		23 Million un- or under- vaccinated children in 2020��Vaccine coverage was affected unevenly between Regions

		Just 10 countries �account for nearly 2/3 of unprotected children

		Lower income countries experienced a larger set back in 2020 than higher income countries

		Coverage of new and underused vaccines �also declined along with DTP containing vaccines �in 2020

		Gavi support has enabled accelerated uptake of some new and under-used vaccines in low and middle income countries

		Measles coverage dropped to 84% in 2020, leaving 3 million more children potentially unvaccinated than in 2019
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Covid-19 vaccine roll out
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Summary of vaccine procurement & uptake in Africa

~201 M doses
Received in Africa
~143M doses
administered in Africa
~61M people fully
vaccinated

~4.4% of people fully
vaccinated in Africa
~2.9% of people fully
vaccinated in the
African Region vs
12.3% in African
EMRO countries and
~71% of available
doses were
administered in Africa
vs 60% in the African
Region (0.3% expired)
Africa represent only
<3% doses
administered globally

Source: Dashboard Link:: https://rebrand.ly/WHOAFRO-covid-19-vaccine-Update_- Data as of 09:00PM 2/10/2021

SAGE meeting October 2021
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Vaccination coverage- tracking the targets

17 countries administered at least 1 dose to 10% of 15 countries have fully vaccinated at least 10% of their
their population population

40% target (3 countries)

10% target

The graph presents top 20 countries with the highest vaccination coverage Data as of 2" Oct. 2021 4

SAGE meeting October 2021 4
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Covid-19 vaccination Country readiness situation

Score status by domain

* Overall readiness Score at 79%

e 21 countries >80% readiness score: Burkina Faso, Cabo Verde,
Cameroon, Central African Republic, Chad, Céte d'lvoire, Eswatini, Ethiopia,
Gambia, Guinea, Lesotho, Liberia, Malawi, Mali, Mozambique, Niger, Nigeria,
Republic of Congo, Senegal, South Sudan and Zimbabwe

Source: Dashboard Link:: https://rebrand.ly/WHOAFRO-covid-19-vaccine-Update_- Data as of 09:00PM 2/10/2021

SAGE meeting October 2021

Reporting

Most frequent operational gaps identified in
preparedness:

Intra Action Review not conducted (39%),
Micro-plans not updated (42%),

National-level vaccine deployment plan not
updated (39%),
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IAR - Major findings

Best Practices

High level engagement including Government, Regulatory
authorities, ICCs and NITAGs

Adequate functional cold chain capacity

Experience with mass vaccination campaigns
Evidence-driven approach to address hesitancy
Electronic data capture and real-time visualisation of data

High level of attention to AEFI monitoring and vaccine safety

SAGE meeting October 2021

Major Challenges

Insufficient global vaccine supply

= Erratic supply quantities and delivery schedules

Inadequate/ delayed funding for oper. activities

(= Challenges to balance COVID-19 vaccination
with routine immunization
Misinformation in the face of variants

Inadequate supportive supervision

Uncoordinated AEFI surveillance activities





Impact on routine immunization (WUENIC
2020)

SAGE meeting October 2021
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Routine Immunization coverage in the African
Region - (WUENIC 2020)

Ve -~
( ) P e DTP3 coverage
N - ( ) > improved from 70% in
< - ( 2015 to 74% in 2019
N - before decreasing to

72% in 2020, showing
the impact of Covid-
19 pandemic on Rl

After 7 coverage point
increase from 2018 to
2019, the MCV2
coverage only
increased by 3
coverage pointin
2019

SAGE meeting October 2021 8
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DTP3 coverage in the African Region, 2019 - 2020

2019 2020

SAGE meeting October 2021
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DTP3 coverage in the African Region, 2015-2020

SAGE meeting October 2021

The African Region has the highest
number of zero-dose children

3 out to 5 countries with the highest
number of zero-dose children are in
Africa

600K more zero-dose children in
2020 compared to 2019

100K less people vaccinated with 3
dose of DTP3 in 2020 compared to
2019 vs 500K more vaccinated in
2019 compared to 2018

10





Challenges and Take away messages
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Challenges with immunization coverage and
COVID-19 vaccination

Political Varied levels of political commitments — Need to ramp up
Commitments stakeholder commitments at all levels

Limited resources available in countries for routine
immunization diverted to support COVID-19 vaccinations

Information system Weak Hgalth Information S_y§tem in_countries is affecting
and data use data quality and use for decision making

Inadequate human resources for health to effectively
delivery of immunization services, exacerbated by the high
demand for COVID-19 vaccinations

Human
Resources

Security/
Political
instability

Insecurity, humanitarian crises, political instability continue
to affect access and utilization of immunization services

SAGE meeting October 2021
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Key take away messages

COVID-19 Vaccinations: AFRO

Significant remaining gaps in COVID- engages on weekly basis with the
19 vaccinations — expected to global level on vaccine allocations and
improve with improved vaccine with donors for funding: complete and

allocations in the next weeks better-quality data needed for

decision making

Countries are encouraged:

 To create the right balance between COVID-19 vaccination efforts and strengthening
essential immunization

» To renew focus for reaching the Zero-dose children and other missed populations
» To strengthen their coordination mechanisms and include partners beyond the health sector

» To further engage CSOs and community-based organizations to encourage social
accountability and focus on demand creation.

SAGE meeting October 2021 13
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THANK YOU
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PAHO update on impact of COVID19 on
national immunization programmes and
COVID-19 vaccines roll-out

Regional Situation Reports and Country Highlights
SAGE
October 4, 2021

SAGE meeting October 2021
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Routine Immunization

SAGE meeting October 2021






Sessionl.2_AMRO

DPT3 vaccination coverage. Region of the
Americas. 1980-2020

The Region of the Americas experiences a significant drop to 82%, leaving 2.7 million i
children un-or under vaccinated in 2020 (WUENIC) i
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A look into the last 18 months of keeping immunization as an

essential service

Laboratory meetings:

Assessment of two
immunization schedules in
Ecuador: A cohort study

2020 Measles and Rubella, 2021 MR+polio+YF
olio Lo
P campaign in 13t RCC meeting
Bolivia
Joint SARInet /
. REVELAC-i Regional Regional GPDS meeting
Meetings Meeting OBRA
with WCOs GAPIII PEF Training Guatemala
Virtualltra.\ining work.shop: Meetings Update workshop on
COVID19 T'_D‘G Webinar: Sequencing and Analysis, interpretation, and with WCOs Diphtheria laboratory
e o e regional Troubleshooting for the analysis use of data of integrated ) diagnosis
meeting of measles and rubella serosurveillance TAG regional
meeting . -
GAPIIl Auditors Training
MR campaign in Outbreak response
MR campaign Mexico, Colombia training in Haiti

in Chile

Influenza NH/SH
campaigns
2020-2021

12™ RCC
meeting

On-line ITD training for the
polio diagnostic laboratory

Virtual training: Review of laboratory protocols for
measles and rubella genotyping

SAGE meeting October 2021
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Webinar: Reporting

VP1 sequencing data
Defeating meningitis by
2030. Regional launch of
the Roadmap Sept 28th

Training on RNA detection of
measles and rubella viruses by
RT-qPCR
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Regional Immunization
Strategy Framework

Reinvigorating Immunization as a Public Good for
Universal Health 2021-2030

PAHO’s 59t Directing Council (20-24 September 2021): https://www.paho.org/en/documents/cd5910-reinvigorating-immunization-public-good-universal-health

PAHO will develop the Plan of
Action in alignment with IA2030
and in close collaboration with
member States.

The Plan will have a country-
centered approach to improve
vaccination coverage rates and
strengthen national immunization
programs across the Region

PAHO

SAGE meeting October 2021
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Progress in COVID-19 vaccination

SAGE meeting October 2021






Sessionl.2_AMRO

COVID-19 vaccination in the Americas

All countries and territories introduced COVID-19
vaccines

Access through bilateral agreements, COVAX
mechanism, local production (Cuba) and donations

33 countries received vaccine doses through
COVAX

>1 billion of administrated doses, of which 52.9
million from COVAX.

Number of persons who received one dose per
100 persons in LAC countries: 53

Number of persons in LAC with full series: 37 per
100 persons

Member States with the highest number of fully
vaccinated persons for each 100 persons
1. Uruguay (73.7) 4. Panama (57.6)

2. Chile (73.6) 5. USA (56.2)
3. Canada (70.9)

Vaccination policies vary across the region

SAGE meeting October 2021
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Vaccination in pregnant women Booster doses

Vaccination in children and adolescents Heterologous schedule

SAGE meeting October 2021 8
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Vaccine
safety

Strategies of the Regional ESAVI* Surveillance System

* Events Supposedly Attributable to Vaccination or Immunization

SAGE meeting October 2021

REVELAC-i! (Network for Evaluating Influenza Vaccine Effectiveness in Lati
and the Caribbean, established in 2012) )i

Vaccine
effectiveness

Multi-country collaborative research network to
assess COVID-19 VE in a diverse set of LAC countries
using a standardized protocol: case-control
retrospective and cohort
(FIOCRUZ)
(Hurlingham University)
(National and Cartagena Universities)
(Chile and Andes Universities)

Evaluations based on SARINET surveillance platform:
Regional protocol to evaluate VE
for influenza and COVID-19 vaccines, using the same
methodology (i.e., test-negative design among SARI
patients).

2021:

America

PAHO
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Cold chain and logistics Information system

30 countries:

* Evaluating cold chain capacities and
needs, update their cold chain
equipment inventories.

* Training workshops on cold and supply
chain operations on handling Covid-19
vaccines and AD syringes

* Training on ULT Freezers and the
storage, distribution and handling
vaccines at ULT.

 wVSSM*
e Syringe purchases

Nominal electronic registries
for immunization

[ implemented
I Partially Implemented
[ planning or pilot

5 countries:

* Application for cold chain equipment support
Gavi/COVAX.

*Vaccination Supply Stock Management Web base

SAGE meeting October 2021 10
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Mini COVID-19 Post-Introduction Evaluation

(mini-cPIE)

https://www.who.int/publications/i/item/covid-19-vaccine-post-introduction-evaluation-(-cpie)-guide-interim-guidance-25-august-2021

SAGE meeting October 2021

Scheduled mini-cPIE
* Bolivia, 6-8 October 2021
 Ecuador

* ElSalvador

Planning

 Adapted the WHO strategy and
guestionnaires to the context of
the Americas.

e Coordinated with CDC to avoid
duplication.

e Scheduled in-country interviews
with health officials and
partners at all levels.

PAHO
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Access to COVID-19
vaccines

* PAHO has helped COVAX deliver 52.9m doses to 33
countries in LAC, including 14m doses donated

* Regional access: RVF is facilitating access to additional
COVID-19 vaccines for the Region during Q4 2021 and
2022.

Limited production and unequal distribution of vaccines
in the face of staggering demand hinder the COVID
response in the Americas.

* PAHO selected:

e Bio-Manguinhos Institute of Technology on
Immunobiologicals at the Oswaldo Cruz
Foundation (FIOCRUZ), Brazil.

* Sinergium Biotech, Argentina.

Mexico and Argentina have an agreement with
AstraZeneca to produce its vaccine for
distribution in Latin America.

On 25 May, the countries launched the
distribution of the first batches of the vaccine.
The EMA will inspect the production in
Argentina.

https://www.paho.org/en/news/21-9-2021-paho-selects-centers-argentina-brazil-develop-covid-19-mrna-vaccines | https://www.paho.org/en/revolvingfund | https://www.paho.org/en/covax-americas

SAGE meeting October 2021 12
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Key messages

* Countries developed innovative solutions to continue
offering Rl vaccines during the pandemic.

* PAHO continues to advocate for strengthened immunizations
in the context of primary healthcare and universal health.

 However, given the low vaccination coverage there is a high
risk of outbreaks of VPDs

* PAHO continues providing technical assistance to countries
and territories in vaccine deployment .

* However, inequities in vaccine distribution and uptake
continue across the Region.

* PAHO is working to ensure more equitable access to safe and
effective vaccines for Member States

SAGE meeting October 2021 13
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Thank you

=2\ Pan American V \, World Health

?) Health
o Organlzatlon “ Organlzatlon
ne Americas
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Quamrul Hasan

Regional overview, EMR Regional Adviser, IVP
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COVID-19 vaccine supply in EMR, 30 September 2021

* Total 210 million doses received through bilateral sources
* 37 doses for every 100 population received from all sources in general

HEALTH FOR ALL

\ i 5g

Complete data for doses received through bilateral sources are not available for all countries
a call for
solidarity
and action

SAGE meeting October 2021 2
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COVID-19 partial and full vaccination coverage in EMR,
30 September 2021

Coverage remains heterogeneous — only 13 countries achieved 10% target

UAE

) Qatar I B
]
_ High Oman I
income SF — Bahrain I B
countries ) I B
Sa“‘:'('uﬁ':i': —
= Lebanon [ )
Upper- ek 1 M Fully vaccinated
middle I . .
— Jordan
i come SE o — m Partially vaccinated
countries [ Iraq
_ g |
AMC non- Tunisia I S
: — I
Gavi Palestine Achieved >= 40% 6
countries L Egypt
[ Pakistan Achieved 20% to 40% 4
Afghanistan
Syria mme Achieved 10% to 20% 3
AMC Gavi = Djibouti mmmx
countries Sudan  mw= Less than 10% 9
Somalia == Coverage (%) °
_ Yemen =
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

+ Data sources: "5 _—— i e o wein
£ Bahrain, Djibouti, Iraq, Jordan, Lebanon, Libya, Morocco, Qatar, Saudi Arabia, and UAE: MoH website,

HEALTH Fg¥ 2& wait : Coronavirus (COVID-19) Vaccinations - Statistics and Research - Our World in Data
k e :;ﬁ;ﬁ& hll other countries: Country report through EMRO online tracking sheet
\ and action
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COVID-19 vaccine supply needed from all sources to reach 40%
coverage in EMR countries, 30 September 2021

203 M additional doses needed to meet global target of vaccinating 40% population in every country by the end of 2021

AMC, Gavi eligible

AMC, not Gavi eligible

UMIC

HIC

0% 5% 10% 15% 20% 25% 30% 35% 40%

B Receivd from COVAX M In pipeline from COVAX  m Received bilaterally 72 Vaccine gap

HEALTH FOR ALL
‘ BY ALL | 2 call for
\ @ 0/ solidarity

and action

SAGE meeting October 2021 4
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Average DTP3 coverage in high priority countries,*
EMR, 2019- 2021

Major drop in coverage at the beginning of the pandemic

100 A

80 -

60 -

40 A

monthly target(%)

DTP3 Immunization coverage of the
S

e==DTP3 2019 e===DTP3 2020 e===DTP3 2021

January February March April May June July August September  October November December

HEALTH FOR ALL

\ i 5g

*Afghanistan, Iraqg, Jordan, Pakistan, Somalia, Syria, Yemen.

a call for
solidarity
and action

SAGE meeting October 2021 5
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Unvaccinated and under-vaccinated children in EMR, 2020

Substantial number of children missed their routine doses in 2020

* EMR contributes 14% of the global number DTP1 unvaccinated
of un and under vaccinated children

* More unvaccinated children in 2020
< DTP1:2.27 M in 2020 vs 1.76 M in 2019 (+29%)
« DTP3:3.24 M in 2020 vs 2.54 M in 2019 (+28%)

. Two—thlrd of-the un or undgr vaccinated DTP3 unvaccinated
children are in three countries

N \NE If) A
;“

o« e

HEALTH FOR ALL
k BY ALL | acaue
N’ | i,

a call for Data source: WUENIC 2020
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Critical issues

COVID-19 vaccination Essential immunization

e Inequity in access and coverage ~ * Shifted focus to pandemic

» Unpredictable supply * Un and under-vaccinated children
+ Political priority * Immunization limited to infancy

* Fragmented surveillance system
* Fragmented, diverse data system
* Limited regional/country capacity

» Weak health system
* Selective demand
* Security, conflict

1. A minority of AMC countries likely to achieve 40% coverage by 2021

P 2. Most unreached children are in three countries

. 4_{,
HEALTH FOR ALL
k BY ALL | 2 call for

olidari
w znd aclitgn
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Focus

S

B . Deployment .

Q c Planning ployn Vaccine demand

S G capacity

O &

O >
-

.0

S

€ N . Immunization Integrated

o 'c| Zero dose children unizatio 9

4 2 beyond infancy surveillance
&

B

HEALTH FOR ALL
‘ BY ALL a call for
\ @ 0/ solidarity

and action
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COVID-19 vaccination uptake in the WHO European Region
and impact of COVID-19 on routine immunization

Siddhartha Sankar Datta
Regional Adviser, Vaccine-preventable diseases and Immunization
WHO Regional Office for Europe

SAGE meeting October 2021 1
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X

World Health

Status of COVID-19 vaccination in the WHO () Canianon

European Region

COVID-19 vaccination is ongoing in 54 countries &
territories (includes Kosovo*)

Overall vaccination uptake in the Region (54% with
one dose, 49% with two doses)

High-income countries (63% received complete series)
Upper-middle income countries (34% received complete series)

Low & lower-middle income countries (15% received complete series)

Vaccination uptake in population groups:
>60 years (76% with one dose, 72% with complete series)
18 - 60 years (62% with one dose, 54% with complete series)

< 18 years (13% with one dose, 10% with complete series)

Data source: https://worldhealthorg.shinyapps.io/EURO_COVID-19 vaccine_monitor,

SAGE meeting October 2021

roouomceron EUFOpPE

*UNSC Res 1244 (1999)
Data updated as of epiweek 38, 2021 (including data reported as of 28 Sept 2021)





Varied context & approaches
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Driving through

REGIONAL OFFICE FOR Europe

Long term care facility

Flying out

SAGE meeting October 2021
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Language specific information material, Serbia

(7B World Health
¥ Organization

ﬁ’/
AN
REGIONAL OFFCE FOI Europe

.—--n_

behind

Krnjaca refugee centre near Belgrade, Serbia

Demonstrating — leaving no one

Reaching out to religious leaders,
Denmark

SAGE meeting October 2021 4
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Weekly COVID-19 vaccine uptake in the Region

WHO/Europe Covid-19 vaccine programme monitor (shinyapps.io)

SAGE meeting October 2021

'1{%“\3 World Health
% Organization

woou orceror EUFOPE

5

LLL‘((Y

Weekly vaccination
uptake for 15t and 2"d
dose is plateauing

Vaccination uptake has
plateaued in 32 countries
e 23 (72%) of them
achieved >50% one-
dose uptake

<10% coverage: 2 countries
>40% coverage: 28
countries

>70% coverage: 7 countries

Data as of 2021-Week 38
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7 &7 World Health

“Data-for-Action” approach to review country

. . . . Organization
performance - “holistic addressing” of underlying e
causes to devise tailored intervention/s

é&((\-\
“Y({(.”

- “Light activity” — a platform to use « Decisions based on “available data”
available data for decision and not based on “assumptions” and

o Q 7)
. . . presumptions
« Focus on “immediate remedial

measures” to improve vaccination * Dynamic process and periodic follow-
uptake up

+ +

SAGE meeting October 2021 6
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Quadrant analytics to uncover challenges & identify @)y
potential underlying issues

S

roouomceron EUFOpPE

High vaccine uptake & High vaccine uptake &
Low vaccine utilization High vaccine utilization
Low vaccine uptake & Low vaccine uptake &
Low vaccine utilization High vaccine utilization

Holistic assessment
Strategies and Policies

Access and utilization

Service delivery & access to services

Demand for vaccination of the population

Data source: https://worldhealthorg.shinyapps.io/EURO_COVID-19 vaccine_monitor,

Data as of 2021-Week 38

SAGE meeting October 2021 7
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Age disaggregated uptake points towards the need
to review implementation of delivery strategies

WHO/Europe Covid-19 vaccine programme monitor (shinyapps.io)

SAGE meeting October 2021 8
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Despite efforts in 2020 to sustain routine L3 Work ealt

XY Organization

Immunization services - coverage has declined

-12

-17

Ai K‘ MIIZ) GJ) MIIA P(l SFL BG

R ITI AI’/I BEL Bll( LVI MIE RCIA SWE TKI/I TLIK uzB A All) AUT CHE CZE DEU DVI( EST FIN GBR GRC H1/ HUN IRL ISR LUX LVA MIT NLD NOR PRT Rll SVK SVN TIK ISL SMR UII! ESP

Difference in DTP3 coverage 2019-2020 B Difference in MCV1 coverage 2019-2020

* 26 (49%) countries had <1% variation in coverage levels
* 11 (21%) countries had >5% decrease in coverage for DTP3 and/or MCV1

SAGE meeting October 2021 9





Number of countries

Review of impact on routine immunization coverage
and disease surveillance

30

25

20

[é)]
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DTP3 coverage in WHO Europe countries by income level

2019

2020

High income countries (no. 33)

m>95%

M 90%-94%

W <90%

2019

120000

100000

80000

60000

40000

Number of mesles cases reported

20000

2018

2020 m Veasles reported cases

Middle income countries (no. 20)

= No data

SAGE meeting October 2021

2019

I Veasles confirmed cases

) World Health
{7 Organization
REGIONAL OFFICE FOR Europe

Measles surveillance performance in the WHO European Region

2020 2021 (Jan-Jul)

e % coOUNtries reporting 0 cases

10

80%

70%

60%

50%

40%

30%

20%

10%

0%
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Equity in
immunization

* Increased local ownership

« Data-enabled, tailored
subnational policies

» Life-course vaccination and
Immunization platforms
across life-course
* Monitoring, evaluation and
European Immunization accountability framework

Agenda 2030

Local solutions to
local challenges

WHO/Europe | Vaccines and immunization - Policy

WHO/Europe | Vaccines and immunization - Countries of the WHO European Region adopt new regional immunization agenda for coming decade

SAGE meeting October 2021 11
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COVID-19 vaccination in South-East

Asia Region






Sessionl.2_SEARO

# of countries
vaccinating

10/11

# of vaccines used

8*

A snapshot

Total doses administered
>1.19 bn

Individuals vaccinated with one
dose

836 mn (20.5%)

Individuals fully vaccinated

348 mn (16.9%)

*AZ, Covaxin, Janssen, Moderna, Sinopharm, Sinovac, SputnikV, Pfizer

SAGE meeting October 2021

Health workers, frontline
workers, elderly populations

prioritized in all 10
countries

9 countries have expanded
scope to cover all adults

4 countries vaccinating
adolescents as well
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Fully vaccinated individuals per 100 population

65,7

61,9
60

50

40

30

Percent

20 16,9

9,8

5,3
H =

Bhutan Maldives Sri Lanka Thailand  Timor-Leste Nepal Indonesia India Bangladesh Myanmar  DPR Korea

10

SAGE meeting October 2021 3





Sessionl.2_SEARO

Vaccination rates increasing in several countries during recent weeks

# days to administer 100 million doses
progressively decreasing
0 20 40 60 80 100
000-100 mn I 8
101-200 mn I 30
201-300 mn Y 36
301-400 mn [ 20
401-500 mn [N 18

30.000.000 501-600 mn [N 17

©
g 25.000.000 601-700 mn I 12
K%
E 20.000.000 701-800 mn N 11
-«-E 15.000.000 801-900 mn Y 10
()
é 10.000.000 901-1000 mn - 8
g [T H | h W “ H““ \| H‘“ |H toot-t100ren. {8
'9 0 m..l.||I|.|||I|||||I|||I||||||||I||||h"ll“““ll'l‘l||”||‘|||||.‘||“|||||||-|||||I|||||||||||‘|||”h““““HHIIII|‘| |"|||“|" il || ’ | |
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Focus on coverage of population groups at highest risk

SAGE meeting October 2021
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Impact of COVID-19 pandemic on

essential immunization
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Sharp decline in DTP3 coverage from 2019 to 2020 (91% to 85%)

Zero-dose children increased to levels last seen in 2010

100 - - 14,0

95 -
- 12,0

90 -
85 - - 10,0

80 -
- 8,0

75 -
- 6,0

Coverage (%)

70 -

65 - - 4,0

Un-and under vaccinated (millions)

60 -
- 2,0

55 -

50 -
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

B Zero dose mHDrop-Out «@=DTP coverage

Source: WHO/UNICEF Estimates of National Immunization Coverage (July 2021)
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5/11 countries maintained immunization coverage (DTP3) above 90% in 2020

despite transient disruptions in vaccination

100

Coverage (%)

W 2018 = 2019 m 2020

*2020 estimate for Thailand not available

Source: WHO/UNICEF Estimates of National Immunization Coverage (July 2021) Data source: Monthly routine immunization data from Member States
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6 countries with DTP3 coverage below 90% in 2020 (vs. only 1 in 2019)

100
95
90 ~pgtt=————————— - = - — - -
85
g 80 - - - - - - -
&
® 75
]
3 70
o
65
60
55
50
D -2 N > > 2
\Ob\ Q?f’\ (\(“Ib @z? & \gf:’\'
N \} &.\@

W 2018 = 2019 m 2020

Data source: Monthly routine immunization data from

Source: WHO/UNICEF Estimates of National Immunization Coverage (July 2021)
Member States
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Surveillance for vaccine-preventable diseases also declined in several countries

4500

4000

3500

3000

2500

2000

1500

1000

Number of discarded cases

500

Non-measles and non rubella discarded cases by months

Jan

Feb Mar Apr

—2019 —2020 —2021

May Jun Jul

Aug Sep Oct

Nov Dec
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Non-measles and non-rubella
discarded case rates by country

Country | 2019 | 2020 | 2021*

Bangladesh
Bhutan
DPR Korea
India
Indonesia
Maldives
Myanmar
Nepal

Sri Lanka
Thailand
Timor-Leste
SEA Region

38.97 15.98 20.26
2.06 2.03

18.05 41.54 .
5.42

1w oom o

31.03 7.08 2.03
1.66 0.98 0.90
* annualized
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National guidelines/strategies on immunization/VPD surveillance during COVID-19

developed by most countries in 2020; updated in 2021 based on learnings from 2020

Key elements:

* Alternative strategies/innovations for
conducting fixed and outreach sessions
during high transmission of COVID-19

* Catch-up vaccination for missed children
(infants, school going), adolescents and

pregnant women Bangladesh

* Infection prevention and control during
EPI sessions

 Communication strategies and tools

* Guidance on conducting VPD surveillance

during COVID-19 transmission _ m
Indonesia

SAGE meeting October 2021 11
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Focus on sub-national areas

Example: India: High risk districts identified for immunization strengthening

143 districts identified as high-risk based
on immunization coverage (pre- and
post-COVID), # zero-dose children, VPD
outbreaks, surveillance indicators, known
areas with migrants/vaccine hesitancy

Individualized coverage improvement
plans being developed, including plans
for catch-up immunization

[ ] High Risk Districts - 143

SAGE meeting October 2021 12
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Way forward

* Focus on high-risk population groups/areas at sub-national level with tailored
strategies to reach and vaccinate through SIAs, PIRI, catch-up or sweeping
activities — increasing access and utilization

* Policies to relax age barriers for catch-up vaccination with EPI antigens

* Periodic in-depth sub-national reviews of measles/rubella/ AFP and other
priority VPD surveillance indicators and identify and implement innovative
evidence-based actions to strengthen surveillance

* Continued enhanced coordination between NITAGs and national immunization
programmes for oversight and guidance

SAGE meeting October 2021 13
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I .' World Health
/Y Organization

Western Pacific Region

Immunization,

&

in the Western Pacific

SAGE Meeting
04-08 October 2021

Measles & Rubella Nation-wide Mass Vaccination Campaign, the Philippines, October-November 2020
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Number of measles cases

Sessionl.2_WPRO

Threats against gains in the Regional Measles
Elimination Initiative in the Western Pacific
amid COIVD-19 Pandemic

£S5
'\..

t‘/@v World Health
W VOrgamzatlon

Western Pacific Region

Increased risk of resurgence of endemic measles followed by large-scale outbreaks of imported measles

25 000

20 000

15 000
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0

P e a@sww

2010 2011 2012

2015 2016 2017

China B Malaysia B Mongolia m Papua New Guinea M Philippines H Viet Nam
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Decreased measles vaccination coverage amid COVID-19 Pandemic
SAGE meeting October 2021
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¢ZORN

(i), World Health
%Y Organization
Western Pacific Region

Threats against gains in the Regional Polio
Eradication Initiative in the Western Pacific
amid COIVD-19 Pandemic

WIS
A

Decreased polio vaccination coverage
amid COVID-19 Pandemic

\\

Emergence and circulation of vaccine-derived polio virus

(VDPV) — O\

SAGE meeting October 2021 3
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77D World Health
%Y Organization
Western Pacific Region

Emerging challenges to reqular EPI & VPD
control and elimination in the Western Pacific
amid COIVD-19 Pandemic

WIES
A

Routine immunization
e Health staff for immunization were repurposed to COVID-19 related work [MNG, VNM, LAO, KHM, PHL, PNG]
e Parents have been reluctant to bring children to the immunization session [MNG, VNM]
e Decreased attendance at RI sessions [PNG]
e Routine outreach vaccination services suspended until end of May 2021 [KHM]
e During lock down, no routine immunization could not be conducted [VNM]

SIA

e COVID-19 emerged in the middle of complex polio outbreak responses, resulting in delay in multiple rounds of
polio campaigns [PHL]

e SIAs for MR, OPV and IPV had to postponed [VNM]
e Low government interest in planning for future MR SIA [PNG]
Surveillance including laboratory support
e Detection, reporting and investigation of AFP and Measles cases were serious affected [KHM & PHL]

e All surveillance officers for VPD surveillance were repurposed for COVID19 surveillance. Lab overwhelmed by C19
testing [KHM & PNG]

Outbreak preparedness and response

e Increased risk of VPD outbreaks due to rapid build-up of susceptible children (localized measles and diphtheria
outbreaks have been already reported) [PHL]

e Focus on current C19 pandemic leaves little room to prepare for other potential outbreaks [PNG]

Others

e Increased vaccine hesitancy [MNG]

SAGE meeting October 2021 4
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L

«/@v World Health

Regional Strategic Framework &R Organization

for Vaccine-Preventable Diseases and Immunization | .. pocnc feoion
in the Western Pacific 2021-2030

1. ENDORSES the Regional Strategic Framework for Vaccine-preventable
Diseases and Immunization in the Western Pacific 2021-2030;

2. URGES Member States to develop or update national policies, strategies
and plans for immunization and vaccine-preventable disease control and
elimination, guided by the Regional Strategic Framework;

3. REQUESTS the Regional Director to provide technical support for
Member States to develop or update and implement national policies,
strategies and plans for immunization and vaccine-preventable disease
control and elimination in line with the Regional Strategic Framework;

SAGE meeting October 2021 5
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Regional Strategic Framework
for Vaccine-Preventable Diseases and Immunization .

in the Western Pacific 2021-2030

Strategic Objective 3
Preparing for & Responding to
Public Health Emergency

3-1. Outbreaks or Resurgences of VPDs

3-2. Vaccine & Immunization Safety Events ~

3-3. Outbreaks requiring Immunization
Responses (e.g. Cholera outbreak)

3-4. Emergency affecting Immunization
Systems & Programmes

3-5. Others (e.g. Pandemic Influenza)

Research & Innovation

Partnership & Coordination

Strategic Objective 1

Strengthening & Expanding Immunization

System & Programme

Poliomyelitis
(polio)
Measles
Rubella
Tetanus
Hepatitis B

Diphtheria
Pertussis
Japanese
encephalitis
Human
papillomavirus
Hib disease

Pneumococcal
disease
Rotavirus
diarrhoea
Meningococcal
disease
Mumps
Varicella
Seasonal
influenza
Rabies
Hepatitis A
Typhoid
Cholera

SAGE meeting October 2021

$ y, World Health
i VOrganlzatlon

L‘“‘i\

Western Pacific Region

. Leaving no one behind in the routine immunization
. Immunization services along the life course

. Tailor-made immunization strategies

. Vaccine security

. New and underutilized vaccines and biologicals

. Vaccine safety and safe immunization

. Vaccine confidence, acceptance and demand

. Sustainable domestic financing for immunization

. Governance and Programme Management

2-1. Strategic use of epidemiologic intelligence
through VPD surveillance systems

2-2. Prompt detection, confirmation &
characterization of pathogens through VPD

laboratory capacity and networks
/ 2-3. Generating quality data for ensuring

continuous improvement of immunization
programme and strengthening overall health
system

2-4. Evidence-based decision-making and action

Strategic Objective 2
Managing Health Intelligence on Vaccine-
Preventable Diseases & Immunization
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: : XN World Health
Regional Strategic Framework \g@v ¥ Organization

for Vaccine-Preventable Diseases and Immunization . pocnic feoion
in the Western Pacific 2021-2030
being applied to COVID-19 Vaccination Response

L
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o . . 7 N
Vaccination Response to COVID-19 Pandemic (&) Norld Health
in the Western Pacific Region (2) @M apestBn

A

Western Pacific Region

Vaccine roll-out and immunization for priority groups

SAGE meeting October 2021 8
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[ ) [ ] ° / ’lk \
Vaccination Response to COVID-19 Pandemic {A@ 5",‘;;',‘3,5;322
in the Western Pacific Region (3) Western Pacific Region

A

Vaccine roll-out and immunization for entire eligible population

SAGE meeting October 2021 9
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Vaccination Response to COVID-19 Pandemic ¥

2\ /,VO izati
in the Western Pacific Region (1) S AL

Western Pacific Region

A

"’@ World Health
'\

Monitoring vaccine roll-out by Country

SAGE meeting October 2021 10
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o . . 7 N
Vaccination Response to COVID-19 Pandemic (&) Norld Health
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Monitoring vaccine roll-out at sub-national level
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Support in micro planning & sub-national vaccine roll-out
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Vaccination Response to COVID-19 Pandemic { *L) Y, World Health
P WY Organization

in the Western Pacific Region (6) e ie

Western Pacific Region

Monitoring and analyzing vaccine and immunization safety

Total AEFI reported Total AEFI reported
Serious AEFI Serious AEFI
Total Total
AstraZeneca Co = Janssen e =3
. s Total AEFI Total . N Total AEFI Total
(Ad-virus based C19 admi reported Total Hospitaliza Total (Ad-virus based C19 admi reported Total Hospitaliza Total
g Serios AEFI Total e Deaths Serios AEFI Total e Deaths
. niste Total TTS Total GBS . niste Total GBS
reported reported reported reported
vaccine) ) z Anapyiax |0 T reported g vaccine) red z mEn || reported B
is reported is reported
" rate per " valt;;:(er n rate per n rate per n rate per n ":;op:' " rate per " rate per " ":;“':(E' " rate per n rate per " ":;“':(E' n rate per
100K doses [LM doses| 1M dose: 1M dose: 1M doses 100K doses| 1M doses| 1M dose: 1M doses
doses [ = [ doses [ doses doses
Re UK EUR 372.00 9.25) Re EMA [EUR 19 2.10
fer fer
ce EMA EUR 227 4.4( e us laMR 100 7.8
1 PN ho CO 16,410 1 IPHL with CO 3,598,452 2,416 67.14 236 6.56| 1 0.28 2 0.56| 104 2.8 133 36.9
2 HL iith CO 6,020,021 30,300 503.32| 708 11.76| 37 6.15 0| 0.00] 4 0.07] 439) 7.29| 244) 40.53] 2 IKOR ino CO 1,266,142 7,824 617.94| 336 26.54f 4! 35.54f 1 0.79 282 22.27 9 7.1
3 NM iith CO 3 [SGP |with cO
4 (OR ho CO 19,765,864 92,990 470.46| 4,317, 21.84| 302/ 15.28] 2| 0.10] 1 0.0 3,773 19.09) 224] 11.33 a4 IKHM |with cO 884,04 0.34] o 0.0( o 0.00| a 0.0( qa 0.0
5 IYS with CO w 5 FSM IUSAPI 11,17 0.0 a 0.0 0.00| 0.0 qa 0.0
6 pUS ho CO 132 12.94 110 10.78§ PR 6 Gum IUSAPI 7,952 5 62.88 0.0 0.00| a 0.0 qa 0.0
7 HM with CO 2,003,682 29 1.45| 0] 0.00 0 0.00 4 0.20| 0| 0.00) 7 IMHL IUSAPI 1,749 0.0 o 0.0 0.00| a 0.0 q 0.0
8 NG ith CO 168,616 16 9.49 0 0.00 0 0.00 [y 0.00| 0l 0.00) 8 IMNP IUSAPI 763 2 262.12 1 131.06 0.00| a 0.0( qa 0.0
9 LAO ith CO 469,629 11 2.34 5] 1.06| 0 0.00 2| 0.43 3 6.39 9 Asm IUSAPI 545§ 16| 2,935.78 1 183.49 0.00| 1 183.4¢ a 0.0
10 ZL ho CO 10 PLW IUSAPI 2,26
11 ING with CO 248,379 4,965 1,998.96/ 5 2.01 1 4.03 3 1.214 0l 0.00)
w
PR 12 BRN with CO 108,449 15,052 13,879.33 38 35.04f 3 27.66) 24 22.13 8 73.779§ Note:
13 1] jith CO Countries listed in order of population size
14 LB iith CO 64,060 153 238.84 4 6.24) 1 15.61 4 6.24] 0| 0.00) No disaggregated data from SGP
15 IR with CO 29,158 66 226.35| 0] 0.00 0 0.00| 0 0.00} o) 0.0 No AEFI information available from PLW
16 ffON ith CO 71,577 320 447.07| 4 5.59 0 0.00 2| 2.79| 2 27.944 Data cut-off for WPR: 7 Sep 2021 (although it varies by countrie's weekly reports)
17 PCN ho CO 73] 0| 0.00 0] 0.00 0 0.00| 0l 0.00| 0| 0.00) No TTS following Janssen reported in WPR
18 uT ith CO 42,707 220 515.14 10 23.42 0 0.00 6| 14.05] 0| 0.00)
19 fuv ho CO 10,692 156 1,459.03| 0 0.00 0 0.00 [y 0.00| 0| 0.00)
20 ISM ho CO 137,958 242 175.42) 0] 0.00 0 0.00 0| 0.00| 0| 0.00)
Total AEFI reported
Note: Serious AEFI
Total
Countries listed in order of population size Gamaleya dose Total AFL AESI
Total
- s
(Ad-virus based C19 admi reported Total Hospitaliza Total
: Serios AEFI Total e Deaths
No (disaggregated) data availalble from AUS, FJI, JPN, NZL, SGP, MYS, VNM vaccine) oy reported Anaphylax Rerared reported
is reported
rate per GEC00? rate per GEC00? rate per
Data cut-off for WPR: 6 Sep 2021 (although it varies by countrie's weekly reports) n 100k d50s I 100K 0 |1 dosed n 100K n | M dose:
doses doses
1 IPHL with CO 333,004 656 196.99| 10 3.00] 1 3.00| k| 1.2 E 15.0:
:'; 2 ILAO with CO 1,000 1 100.00j a 0.00| o 0.00| qa 0.0( L) 0.04
3 IMNG with CO 92,63 24 25.91 a 0.0 0.0 a 0.0 0.0
Note:

Countries listed in order of population size

Data cut-off for WPR: 3 Sep 2021 (although it varies by countrie's weekly reports)
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2021-2025
5.0 Leaving no one
behind with immunisation

Gavi@®)

Symbiotic equity Expanded Alliance Strategic actors in
initiatives operational platform global health security

Immense changes, adaptation required to achieve Gavi 5.0 and COVAX ambitions

Impacts

Implementing countries Alliance partners Secretariat staff

Vaccine Alliance

SAGE meeting October 2021 2





Sessionl.3_Berkley

One year into Gavi 5.0

Continued COVID-19 impact

* COVID-19 cases in Gavi eligible countries account for ~22% of the reported global burden, with
continued increase observed in some countries but with varying waves of disease in others

* Health expenditures decreasing in 2021, recovery to pre-pandemic levels not expected until 2024*

Competing priorities, limited resources
Maintain routine immunisation services
COVID-19 vaccine planning & roll-out

Gavi 5.0: Leaving no one behind — “zero-dose” agenda, aligned with IA2030

*Source: World Bank, March 2021, From Double Shock to Double Recovery — Implications and options for health financing in the time of COVID-19

Vaccine Alliance

SAGE meeting October 2021 3
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Zero dose agenda prioritised across all Gavi funding levers

Equity Accelerator Funding (EAF)

Country funding window opened ($400m); multi-country initiative ($100m)
launched

Health System Strengthening (HSS)

21 countries conducted full portfolio planning in 2020-2021 with focus on equity
and zero dose children

Campaigns
Specific strategies to identify and reach missed communities, e.g.

Mozambique, Ethiopia

Technical Assistance

Focused on zero dose children and missed communities e.g. DRC, Ethiopia,
Haiti, Nigeria, Pakistan, South Sudan, Yemen

SAGE meeting October 2021 4
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Adaptive & responsive market-shaping

New market-shaping strategy approved in June

2000-2010

% Market forces

* HepB & Hib focus

* central
procurement

2011-2015 2016-2020
% Roadmaps % Healthy Markets
+ balance supply & Framework (HMF)
demand + market health
+ cost to Gavi & + long-term view
countries + VIPS
+ CCE
Progress

v Manufacturing base in 2001: 5 manufacturers in 5 countries;
today, 18 manufacturers in 12 countries

v >50 vaccine product presentations in 2020 (1100% vs. 2015)

v -24% cost/child (penta/rota/PCV) from 2015 to 2020

SAGE meeting October 2021
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Gavi 5.0 Measurement Framework; alignment with 1A2030

Board in June approved initial targets for
shared understanding of ambition

2019: pragmatic choice for baseline
Can revisit as COVID-19 evolves

Coverage-based targets aligned
with IA2030 ambition

Board at end of year will consider remaining
targets

/

Mission indicators for Gavi 5.0

SAGE meeting October 2021
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Optimisation: key polio priority

New GPEI strategy supports collective ambitions of Gavi 5.0,
1A2030

IPV catch-up emphasising integrated delivery; COVID-19
delaying IPV2 roll-out

Hexavalent can provide programmatic advantages

* Gavi Board approved in principle support in Nov 2018

* Targeting market evolution towards choice of 1) Penta + IPV, or
2) Hexa

* Uncertainty on availability of Hexa vaccines at acceptable price

* SAGE recommendation to inform potential Gavi Board decision
on support in 2022

New strategy launched
10 June 2021

SAGE meeting October 2021
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New tools for malaria

Progress is slowing Adding a vaccine to the toolbox
* >90% deaths in Africa, significantly in children <5 « New tool showing impact and feasibility

* \What data needed to identify an impactful and
cost-effective package of interventions?

* Climate change and resistance could increase burden

! Global trends in malaria mortality !

Novel deployment for increased impact

* How to leverage synergistic impact of
interventions. e.g. timing of vaccine delivery and
SMC?

Board at end of year will consider investment,
subject to WHO recommendation

Vaccine Alliance

SAGE meeting October 2021 8
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Improving diagnostics and surveillance

Demonstrated success in improving yellow fever
diagnostic supply and demand with small investment
* 1 new validated test and 2 more expected by end of year

* Average time from start of testing to completion for samples
positive for yellow fever at national labs: reduced by 70%

-

Completion of confirmatory testing

v
Days

0 20 40 60 80 100 120

?

Arrival at national lab

Potential expansion of surveillance portfolio to
improve effectiveness and equity in vaccine use

* Projected vaccine expenditure of ~$1.6
billion in Gavi 5.0 to prevent diseases
that cause outbreaks

» Board at end of year will consider
investment in diagnostics and
surveillance for Gavi portfolio of
outbreak-prone diseases

SAGE meeting October 2021
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Preparing for epidemics

Swift action taken to control Ebola outbreaks in DRC & Guinea
earlier this year

First confirmed case of Marburg in West Africa (Guinea) in

August, followed by swift contract tracing and surveillance

In August, phase 3 results for chikungunya vaccine published,
meeting threshold for FDA authorisation under an accelerated
approval pathway

Increased need for continuous and coordinated
monitoring and evidence generation to improve
decision-making and preparedness for epidemics

SAGE meeting October 2021

The Vaccine Allance.
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COVAX: primary source of COVID-19 vaccines for LICs and an
important source for LMICs

Gavi
Source: UNICEF, Covid-19 Vaccine Market Shaping Strategy, Advisory Group materials, as of August 2021 h—

SAGE meeting October 2021 11
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UPDATED ON 8 SEPT 2021

COVAX Facility Supply Forecast

Ranged forecasts under low, most likely, and high scenarios BIGGEST DRIVERS OF

UNCERTAINTY FOR SUPPLY
PRELIMINARY AND SUBJECT TO ASSUMPTIONS
- Timing and extent to which
COVAX Forecasted Supply, Cumulative, M doses, 2021 and 2022 export controls in India are
. eased. Easing of restrictions in
= = Low scenario* = Most likely scenario* = = High scenario* 2,660 Q4 could enable the release of
7 hundreds of millions of doses to
222907 . COVAX across both SlI-
Tttty Wil F L - 5L---- AstraZeneca and SlI-Novavax
coverage 7 7 (latter pending regulatory
approval)

/
20% 1.425" . Manufacturers prioritising
(e i A e
coverage® Reflects COVAX doses ’ L7 supply from_ global
released to date % ’ manufacturing networks to
1,000 7 COVAX, allowing COVAX to
l g < access doses that it has already

10% == -momoooooooooososoooooooooooooposooooooos 35 2 it Rl secured and paid for under its
coverage 470/

330 Low: 1,175M existing APAs.

Timely regulatory approval of
candidates that COVAX has

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar SlEnedl Qe Wil Ine Veing EsE

10 10 35 50 80 100

being developed by Novavax,
2021 2022 SlI-Novavax, and Clover.

1 Timing of available supply is based on anticipated date of release by manufacturer, at which point doses become available for delivery. Timing of delivery to countries will be lagged due
to need for local regulatory approvals, supply agreements, country readiness, export licenses, logistics, etc. Volumes for expected single-dose regimen candidates doubled to ensure
comparability across vaccines. Volumes include dose donations that are committed to being delivered through COVAX. Volumes have been rounded to nearest 5M.

2 Final SFP volumes may be lower than forecasted based on opt-out and dose-sharing behavior. Volumes only account for current SFP demand based on Commitment Agreements.

3 Coverage refers to proportion of total population in AMC91 Participants that could be fully vaccinated with available volumes, assuming India receives 20% of AMC-funded volumes. COVAX 12
4 Scenarios are based on best available information from manufacturers and analysis from Gavi and UNICEF on the impact and likelihood of potential mitigation efforts.

SAGE meeting October 2021 12
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Last updated 6 Sept 2021
COVAX: increasing supply, constrained absorption
Aggregate absorption forecast for AMC 91 (excluding India), mn doses e
Uptake constraints in
Conservative absorption case — Supply forecast low absorbing countries
B Base absorption case expected in Dec 2021
. Aggressive absorption case
< Supply constraints » | «— Absorption — Key takeaways:
constra!;t&tss ’
Sik « Need for proactive

engagement on
absorption targets
and expanding
capacity

142 156

» Forecasting
scenarios updated
based on real time
absorption data

124

Sept Oct Nov Dec

Vaccine Alliance
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Last updated 1 Oct 2021

Rollout of Covid-19 Delivery Support early access near complete

CDS dashboard — overview as of 01/10/2021

As of 1 October:

* 84 applications received: 58
out of 59 directly through Gavi
and 26 out of 31 eligible
through UNICEF

* ~$224m in requests, of which
$173m has already been
approved and $75m disbursed

* Shifting to needs-based
window

Vaccine Alliance

SAGE meeting October 2021 14
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COVAX Facility Coverage Objective for 2022: Principles

e COVAX to contribute to the vaccination coverage goals countries set for
themselves towards the 70% WHO global vaccination goal

COVAX Facility supply to be complemented by bilateral / multilateral
e supply; COVAX to collaborate with the Africa Union’s African Vaccine
Acquisition Trust (AVAT)

Pursue flexibility in the face of uncertainty by (1) continuing to invest in
increased coverage and (2) establishing a contingency pool to manage
risk (e.g., boosters, pediatric vaccination, emergence of variants)

SAGE meeting October 2021 15
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Achieving Global Covid-19 Vaccination
by mid-2022
Strategy update to SAGE

Tania Cernuschi

4 October 2021

{7/@\) World Health

y ¥ Organization





@ Inform country targets and global vaccination
goals for 2022 in light of key uncertainties

RECAP: objective of
the Global Strategy

@ Promote equitable approach to vaccination
globally, as part of broader pandemic control strategy

@ Inform global policymaking & access efforts,
Investments by financial/donor institutions, R&D
F\ groups & manufacturers, and country planning & work

SAGE meeting October 2021 2





RECAP: Global Strategy included broad consultation

929
o
«©p SAGE
Governance
(Ll
[ﬁ@? Working team of technical experts representing Key Stakeholders
a few key stakeholders N EurXp% N i é?Hech?ﬁ
: : : orway Amb. :
Task Team F%:DO Chllne:j_CDC US CDC
) : : - eCDC naia US HHS
(10 people) Sub-workstreams on different technical matters | |[+—> SEEHN Thai MoPH Mexico (Instituto del Seguro Social)
leveraging existing modelling groups
Africa Organizations
Afro CDC : , WHO
: Australia/ Oceania Gavi
African DeveAIBpment Bank Australian Government CEPI
Ad hoc Nigeria CDC Department of Health W%Ir\IIcIJICBEaik
Strategy Broader group providing strategic direction Uganda VRI BMGF
(40 people) ‘ ‘ ‘ Middle East SN
WHO regional office Academics
Representatives of all key stakeholders
WHO regional offices
000
[E } Member States briefings

t}”@v World Health
:

9% Organization





Sessionl.4_Cernuschi

Process and timeline for Global Strategy

Member States briefing Strategy ad-hoc WG meetings

Task team meetings SAGE COVID-19 WG meetings

Global Strategy
Global Strategy SAGE public release

June 29 Technical Member States Update by WHO DG
” echnica WHO Leadership Briefing
SAGE C-““'(:a]! document consultations O @, o
appraisal o finalization = EtialiEr
technical @ 23 Sept 4 October /
document o August
31 Jul
2 y ,

Living document continuously refined
as new evidence becomes available

» Guidance to countries for target setting

investors

~ and planning
> Dialogue with manufacturers and
» Reference for policy and access work

________________________________________________________

ZI3NN
@\3 World Health

%/ Organization

———
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Context and need for coordinated approach to vaccination

Disease }@ e 230mn+ cases and nearly 5 million deaths! of COVID-19 declared

slsl X « Despite rapid Vaccine development, new waves threaten health systems, variants
are more transmissible, & serious long-term sequelae reported

Vaccines as g  Nearly 6 Bn doses of vaccine already administered

the solution

» Global production is now reaching 1.5 billion doses per month

* In areas of high coverage, major reductions in serious disease, hospitalization, death

Inequities lnv * However, the world is not positioned to end the pandemic
S~

» Access is highly inequitable, ranging from 1% to >70%, depending largely on wealth

Challenges Variants continue to emerge, causing surges of disease & slowing or reversing
reopening of societies & economies; with losses potentially >US$9 trillion by 20252

1. reported as of 30 September 2021 - WHO Coronavirus (COVID-19) Dashboard |
2. IMF estimations

7R\
) Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief %@& World .Hea.lth
&% Organization
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COVID-19 vaccination coverage targets

100, 40%

Sept Dec June
2021 2021 2022

SAGE meeting October 2021

6 Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief — for public release October 5t

e 70% coverage target® of the world’s
population accounting for most of the
adults and adolescents and for the
vast majority of those at risk of serious
disease

e Interim targets of 10% / 40%
coverage to ensure equitable pace of
global vaccine rollout & prioritization
of those at highest risk

*0% fully vaccinated out of total population;
to be adapted based on specific country
priorities, demographics and programme
reach

6





Sessionl.4_Cernuschi

Health and socio-economic goals drive the global COVID-19 vaccination goal

Step 1

Older adults and high-
risk populations

Step 2 Step 3

All adults Adolescents

\ /

Reduce mortality and Resume most Reduce ﬁ

- . ) - ull
== severe morbidity and socio-economic transmission —-9
L recovery
hospitalization

activities and future risks v

/ \

7R\
7 Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief g@& World .Hea.lth
&% Organization
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Theglobal COVID-19 vaccination goal and targets are anchored

In following principles

58

L &

Quality

Equity

£
o o

Integrated Inclusivity

Vaccines used should
meet international
standards through

WHO authorization;

All individuals,
populations & countries
should have equitable
access without financial
hardship;

8 Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief

Vaccination must
include marginalized,
displaced and
vulnerable populations.

Vaccines should be
deployed with tests,
treatments and public
health & social
measures;

g’@ World Health
‘\

8% Organization

———
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Rationale for broad coverage

e Immunization of all adults with COVID-19 vaccines will provide substantial and important health
returns on investment, is feasible to achieve in all countries with the right investments, is grounded in
evidence and is being actively pursued already in many countries;

e Vaccination of adolescents would further reduce disease burden and provide other important
benefits towards resuming socio-economic activity, as impact on reducing transmission is fully
investigated;

e At-risk investments needed to assure rapid deployment of vaccines while scientific knowledge
advances; building necessary financial infrastructure, supply capacity and delivery services takes time;

e Scientific knowledge is well under way on role of vaccines in transmission, rationale and product
development evidence for vaccination of younger age groups.

Note: This broad vaccination scope is underpinned by a thorough technical and feasibility assessment that analyzed: (i) COVI D-19 disease and infection epidemiology, (ii) evolving science on COVID-19 vaccines and SAR CoV-2 virus
evolution, (iii) required vaccine doses and global supply, (iv) vaccine and delivery costs, (v) expected health and economic returns on investment, and (vi) political will, financing, supply and programmatic resources.

75 \
9 Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief @;\ﬁ World .Hea.lth
¥ Organization

———





Adapting option B recommended by SAGE

Horizon of strategy

. Covered by strategy Continuation beyond 2022
.. Older adults and
Vision A high-risk groups(2022)
Options .
presented at Vision B All adults + risk mitigation (2022) SAGE recommended option
SAGE June 29
Vision C All age groups (universal vaccination) (2022)

a. Enact option B, but implement ‘risk mitigation’ by calling for adolescent vaccination in the
course of the year, to further reduce disease and reduce transmission which is under
Key evaluation

JNIGIIEYSI b. Increasingly transmissible variants create greater need to deploy all methods for enhanced
leading to 70% population immunity

goal c. Build on calls for action and harness political will for COVID-19 vaccination, establishing
equitable global ambition

d. Call for concomitant investment in other immunization activities and in primary health care

\y"’@ World Health

8% Organization

———
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Global Strategy regularly updated to account
for new scientific knowledge

= Risk and benefits of vaccinating adolescents
Continuous review by SAGE for

= Clinical impact of infection and disease (e.g., long emerging scientific knowledge will
COVID) continue to be key
= Vaccine performance in reducing transmission Call for regular SAGE advice on the
strategy as evidence becomes

= 0o of population to reduce viral transmission “vailable
= Endemic disease circulation

= Safety/efficacy under 12 years of age

= Duration of protection

= Emergence of Variants of Concern

SAGE meeting October 2021 11
11
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Producing an adequate global supply
of COVID-19 vaccines

Ensuring sufficient financial resources for
procurement & delivery

Achieving the
global COVID-19

targe_tS rgquwes programmatic challenges
anticipating and

addressing key | |
Cha||enges E{ Guar.anteemg eqwtat?le access tp COVID-19
vaccines by all countries, across income groups

vaccination _ . o ,
%gﬁ Ensuring sufficient anticipation and solving of

Managing risks associated with the emergence
of new variants of SARS-CoV-2

12 Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief

g’@ World Health
8% Organization
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Alighed-and coordinated action is needed to achieve the global
COVID-19 vaccination targets

All Countries High Coverage CSOs Private Sector WHO, Gavi, UNICEF, MDBs and Manufacturers
Establish national plans and ~ Countries Empower people, CEPI Institutions Prioritize supply and
commit to equitable vaccine  Take urgent actions to communities and Ensure COVAX’s Continue to ensure transparency to ensure
distribution, including free get vaccine doses to partners locally and success and support end  sufficient delivering global equity and share
flow of materials and lower coverage countries  globally to act in support  to end impact for funding and support for ~ know-how

vaccines; thoroughly report  through COVAX, AVAT of demand and equity equitable, high coverage = COVAX & procurement

local data through eJRF and other means

June 2022

2|3 \\‘
13 Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief @\& World _Health

%9 Organization

———
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SAGE Meeting

Session outline
I S R

Summary of global immunization progress in 2019 and 2020  Ann Lindstrand/Eric Mast
|IA2030 implementation progress Ann Lindstrand

Expected role of SAGE within the 1A2030 partnership model Ann Lindstrand

SAGE recommendations to consider Ann Lindstrand

Discussion and recommendations SAGE 55 mins
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Summary of global immunization progress
in 2019 and 2020
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An ambitious global strategy

to maximize the lifesaving impact of vaccines in
this new era

By the end of the decade, IA2030 aims to:

G Reduce by 50% the number of children receiving zero
vaccine doses

e Achieve 500 introductions of new or under-utilized
vaccines in low- and middle-income countries

Achieve 90% coverage for essential childhood vaccines

SAGE meeting October 2021
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IA2030: Focus has adapted to the context of COVID-19

Immediate priorities and challenges

« Global priority is rapid and equitable scale-up and * Immunization now a global priority

delivery of COVID-19 vaccines e Collective action to rebuild essential services &
systems, while reducing “zero-dose” children and

e Disruption and damage to immunization and other .
communities

essential primary health care services

* An ‘umbrella’ partnership model building on
multilateral collaboration and COVID-19 (e.g.,
COVAX, ACT-A)

* Life course approach and guidance

* Resources drawn away from existing vaccination
activities

e Countries without adults vaccination programs
require tools, new approaches
e Strong case for role of vaccine deployment in

e Covid 19 vaccine equity gaps is a global failure T e e A | e

SAGE meeting October 2021
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Main Trends Reported ...setting us back at least a decade!

SERIOUS BACKSLIDING at the start of IA2030

* Global coverage for DTP3 decreased from 86% to 83% for the first time in a decade mainly due to
the pandemic and Covid 19 vaccine roll out

* Equity: Coverage in the 20% of worst-performing districts fell for DTP3 (74% to 71%), MCV1 (72%
to 69%) and MCV2 (65% to 60%). These falls were greater than those seen for global coverage,
suggesting that poor performing districts fell further behind in 2020, increasing inequities in
vaccination coverage.

 The number of zero-dose children increased 3.5 million (from 13.6 to 17.1 million)

* Introductions: Only 22 vaccine introductions into the national immunization schedules of low-
and middle-income countries were reported in 2020, lowest in a decade.

* Risks of outbreaks: Increased number of cVDPV outbreaks in 2019-2020 but sharp drop in
measles outbreaks in 2020

... and risk of further backsliding in 2021 due to the pandemic and the Covid 19 vaccine roll out

SAGE meeting October 2021 6
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Impac

Deaths averted (in millions)

D: Diphtheria; HepB: Hepatitis B virus; Hib: Haemophilus influenzae type B; HPV: Human papillomavirus; JE: Japanese encephalitis; MenA: Neisseria meningitidis serogroup A; P: Pertussis; PCV:

N
1

N
1

Sess{nZG

indstran

2022

2024

2026
Year

2028

2030

Measles
MenA

P

PCV
Rota
Rubella

< -4 -
m W

Streptococcus pneumoniae; Rota: Rotavirus; T: Tetanus; TB: Tuberculosis (BCG); YF: Yellow fever
Carter A, Msemburi W, Sim SY, Gaythorpe KAM, Lindstrand A, Hutubessy RCW. Modeling the Impact of Vaccination for the Immunization Agenda 2030: Deaths Averted Due to Vaccination
Against 14 Pathogens in 194 Countries from 2021-2030 (April 20, 2021). Available at S8RN7 Pt T ¥3m/abstract=3830781 or http://dx.doi.org/10.2139/ssrn.3830781 9

oal 1.1: Number of future deaths averted through immunization

51.0 million deaths in total will be averted due to
vaccinations administered between 2021 and 2030, if
vaccination targets are met.

An estimated 4.4 million future deaths will be averted
from vaccinations in 2021, gradually rising to 5.8
million future deaths averted by vaccination in 2030

Modelling was used to project the number of deaths
averted at the global and regional levels based on
coverage targets achieved.

The model used 2019 baseline data,and currently
includes 14 pathogens and further pathogens will be
added by 2026.




https://ssrn.com/abstract=3830781

https://dx.doi.org/10.2139/ssrn.3830781



Impact'Godl1.2: Numbers of countries achieving global/regional disease control,
elimination and eradication targets

200 Polio: 194 countries in 6

W - regions with eradication
t t
175 191 191 191 191 191 192 argets
150 . Measles: 147 countries in 5 regions
with elimination targets
Rubella: 126 countries in 4 regions
2 125 ‘ with elimination targets
o
= 100 90 . .
g 5 Baseline data for 2021 will be
o . . .
© s reported in 2022. Provisional data
for a subset of VPDs is presented
50
25
0

2015 2016 2017 2018 2019 2020* 2030

Year VPD-specific targets

* Measles and rubella data for some countries are pending, in this case, the previous year's data are shown.
** Annual monitoring will identify new control, elimination, & eradication targets or changes to existing targets
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Impaet-Goal1.2: Numbers of countries achieving global/regional disease control,
elimination and eradication targets
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Impatt'Goal1l.3: Numbers of large or disruptive VPD outbreaks
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Impatt'Goal2.1: Number of zero-dose children

Un-and under vaccinated (millions)
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Impaet:Goal-2.2: Introduction of new or under-utilized vaccines in low- and
middle-income countries

120 B DTP Booster
B HepA
110 W HepB

M HepB Birthdose
m HPV

100

90 o Influenza

u PV
80 JE
o MCV2
70 Meningococcus vaccines
m Mumps
60 m PCV
=0 W Rotavirus
o Rubella

W Varicella

8
I N .

YF
30
2020 Vaccine introductions:
20 ] I
1 HepA
1 HepB Birth dose
10 4 HPY
. 5 Influenza
0 2 MCV2
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1 Meningococcus vaccine
2 PCV
5 Rotavirus
1 Varicella
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Impact:Goal-3.1: Vaccination coverage across the life course: DTP3, MCV2, PCV3,
HPVc
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Impact Goal 3.2: UHC Index of Service Coverage

e Baseline data for 2019 is pending.

e Based on 2017 data, globally, the average UHC SCl among 183 reporting countries
improved from 45 (of 100) in 2000 to 66 (of 100) in 2017 (2.3% per year).

e The 2020 Goalkeepers Report, which reported on global progress using an
alternative index of tracer interventions, suggests substantial regression in the
coverage of essential health services in 2020 due to COVID-19.

SAGE meeting October 2021
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IA2030 implementation progress

Regional and National IA2030 plans
Ownership and Accountability

Working groups in the global partnership
Communication/Advocacy

SAGE meeting October 2021
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Operationalisin

AFRO

EMRO

EURO

PAHO

SEARO

WPRO

Session2.1_Lindstrand_M

Needing an
RC paper?

g IA2030 - Regional Planning is moving

WHO Specific Process

Regional IA2030 for Regional Committee endorsement

RC Paper RC Year
Deadline Targeted

March
2021

TBC

Mar
2021

TBC

July
2021

July
2020

2021
Aug

2022

N)
@
NJ
-

Sept

2021
Sept

2021
Sept

2020
Oct

RC Paper
Started

SAGE m

Consultative and Inclusive Process

Regional Operational Strategy for Partner & RITAG endorsement

RITAG Conceptual Process to develop Country
Year thinking started? | document started? consultations

Framework tor
Action to
develop?

Nov 2020
& July
2021

Sept
2021

Nov 2020
(presentation of
regional focus
areas) followed

RITAG Nov 2019 +
Partner meeting

Survey with over 250
respondents

TBC

by gdhoc meeting] ETAGE+ partner Oct 2020 + Dec 2020 +
in June 2021 consultation March 2021
Aug
2021 o o
Sept 2021- March 202
July
2020 & o 9
2 021 June 0 and
July 2021
June
%) o o
2019 &
peting October 2021 2020 By WPRO Jan 2018 With RITAG Jun 2018 ||  March to May 2020

L%y
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@I1A2030

National fimmunization Strategies (NIS) as a key pillar to
successful IA2030 implementation and impact

e Co-designed with countries and partners
for alignment (e.g., Gavi 5.0 and portfolio
planning processes);

* Intended as a tool to facilitate country
strategic planning and decision-making
across different partners;

* Brings stronger focus on prioritization
process, including for COVID-19 vaccines

SAGE meeting October 2021 19
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@I1A2030

National Immunization Strategy (NIS) Guidelines

Build on learnings from the cMYP, yet incorporate improvements aimed to strengthen the
development process and improve the outcome.

Aligned to IA2030 global strategy, regional

frameworks and Gavi 5.0

° Streamlined

High-level strategic document Includes a
streamlined costing approach that supports budget

dialogue and financing.

e Realistic

A negotiation process with Ministry of Health and
Finance leads to an agreed resource envelope to
fund key strategic priorities; framing realistic

exp@%@ﬁtﬁ(@ﬁ@ﬂ_g October 2021

Directional document based on national dialogue

minimizes the need for external technical support.

Q Integrated

Better integrated into national health sector planning
and adapted to in-country processes. Shaped through

consultation with broader scope of stakeholders.

NIS guidelines available at:

https://www.who.int/teams/immunization-vaccines-and-

biologicals/vaccine-access/planning-and-financing/nis

20
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IA2030 global-level partnership

Consultative Engagement

Country
Immunization
Programs

Country &
Regional O&A

Consultative Engagement

Leadership
1A2030
World Health .
Partnership
Assembly .
Council

\4

Functional Technical
Independent Technical Review «— WGs WGs

< (e.g., M&E, (per Strategic
SAGE C&A) Priority)
RITAG NITAG

G J
Coordination
IA2030 Coordination Group

(countries, regions, CSOs, partners)

IA2030 Working Groups (WGs)

v

v

A 4

IA2030 Coeidinztina Syapoeit (virtual)
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1A2030 Working Groups

SP1: PHC/UHC USAID

SP2: Commitment and Demand WHO/ISI

SP3: Coverage and Equity WHO e 12 ‘Technical’ Working Groups

SP4: Lifecourse and Integration cbC * 3 ‘Functional/Cross Cutting’ Working Groups

SP5: Outbreaks e  Each Working Group to have a global-level partner

SP5: Emergencies WHO responsible for leading coordination and functioning of

the group.
SP6: Supply Security UNICEF

* Working Groups to have balanced representation:
North/South, country/region/global, gender, CSOs, ‘free
thinkers’.

SP6: Financial Sustainability WB
SP7: Research and Innovation PATH

Middle - income countriess WHO . _
 Commit to at least one consultative engagement with

Data strengthening and use WHO/Gavi . . .
S s / broad stakeholder participation per year

Disease Specific Initiatives WHO/UNICEF
* Drive M&E cycles and provide technical guidance to

Measles & Rubella WHO . . .
drive immunization programmes and learning agendas

Monitoring & Evaluation CDC
Comms & Advocacy WHO/UNICEF

Resource Mobilization tbd

N
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IA2030-Working Groups — Highlights of Planned Deliverables 2021 -2022

Partner

Focus Area

SP1: PHC/UHC

SP2: Commitment and
Demand

SP3: Coverage and Equity

SP4: Lifecourse and
Integration

SP5: Emergencies

SP6: Supply Security

SP6: Sustainable Financing

SP7: Research and
Innovation

Middle-income countries
Data strengthening and use

Monitoring & Evaluation

Communications &
Advocacy

USAID

WHO/JSI

WHO/UNICEF |

CDC

IFRC

UNICEF

WB

PATH

WHO

WHO

CDC

WHO/UNICEF/ |

UNF

Key Deliverables Planned 2021-2022

Convene consultation on integrating immunization into PHC/UHC

Work with other SPs to develop a conceptual framework integrating PHC and connecting the 1A2030 SPs and with broader UHC/PHC
Publish succinct/action-oriented policy brief to support country-level and multi-stakeholder efforts to mobilize domestic/other funding.
Carry out a rapid gap mapping to assess current activities and guidance available on demand and to identify any unmet needs or areas of
activity that would be required in the coming decade

Organise webinar series/consultations

Develop C&E Analysis tool

Contribute to regional guidance and recommendations on the LC&I approach and support regions ready to develop action plans
Generate research agenda for reaching LC&I objectives, mapping the evidence gaps,support existing research efforts

Produce Theory of Change on reducing zero dose children in fragile and conflict settings

Facilitate sharing and peer to peer learning across each regions’ C-19 vaccines implementation plans through workshops on lessons
learned in fragile, conflict and vulnerable settings

Tracking supply of routine vaccines given potential C-19 disruptions

Vaccine forecasting, procurement and supply: Efforts focused on improving global supply; working across partners on national level
forecasting for 2022

Share information on ongoing work related to sustainable financing. Identify and prioritize gaps. Identify 1-2 priority products that
working group could collectively produce.

Through consultative engagement, bring views of countries, regions, CSOs, private sector, donors to inform policy and advise global
partners.

Accelerate and expand the COVAX R&D agenda for variant- and programmatically-optimized vaccines
Develop mechanism to align country, regional and global level stakeholders on priority diseases for which new vaccines are needed

Identify opportunities to input into normative guidance

Engage regional MICs initiatives

Plan and conduct Year O initial priority setting meeting

Begin implementation of initial 3-year priority investments and alignhment with fund

Develop process for 1A2030 technical progress reporting (including indicator results and summary of progress by Technical Area Working
Groups)

Engage religious leaders on 1A2030

Engage parliamentarians on 142030, targeting annual IPU conference 23
Regional outreach and content development





IA2030 UNGA Side Event 23 september

Purpose: Highlight IA2030 as the roadmap to achieve immunization goals.
One of only six WHO official side events with UNICEF, Gavi, UN Foundation
and Norway as co-sponsors.

Key messages from Speakers:

e Countries facing dual immunization challenge of scaling up for COVID
response while not backsliding on basic immunization.

e Challenge is universal — High, Middle and Low income all facing the
constraints on resources and strengthening health systems to address.
Solutions include:

* Financing available to countries and CSOs for COVID delivery,
reaching zero dose children (Gavi); and for COVID response with lens
on HSS (World Bank)

* Political commitment key — interventions from Ministers from
Somalia, India and Norway.

 Community engagement examples provided by IFRC, Nigeria CSO
working on polio integration efforts, Geneva Learning Centre and
capacity building efforts in countries

e Commitment from IA Partnership Council in support of political

leadership needed from countries
300+ partitipatits’joiriéd the event

@1A2030
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Proposed role of SAGE within the 1A2030
partnership model

SAGE meeting October 2021
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@1A2030
Reporting to WHA biennially

TODAY

WHA75

AAA AA'XA AL

PCl SAGE PC2 SAGE PC3 SAGE PC4 SAGE PC5 SAGE PC5

WHA74

Agree on TORs, set baseline,
expectations and milestones for
PC success

Evaluation and decisions on PC’s future
role (course correction for Vision and
Strategy; learning agenda

SAGE meeting October 2021 2
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SAGE and IA2030: new approaches build on GVAP learning

Learnings from GVAP key challenges

No clear ownership or governance structure in plac
for immunization

Monitoring was not linked strongly enough to
corrective action

Issues with ownership and monitoring/action led to
limited accountability

Need for greater country and/or regional
differentiation, promoting national ownership

Need for better information-sharing and visibility for
contributions across all partners/sectors

Limited alignment across organizations (and to global
strategies SDGs, UHC)

Advocacy efforts and high visibility not maintained
throughout the decade

New ownership & accountability approaches in IA2030

SAGE meeting

A new leadership body formed (1A2030 Partnership Council, with
senior political leaders and partner representatives)

IAPC to report biannually to WHA, incorporating the key
recommendations from SAGE independent review of results (no
more separate reporting from SAGE)

More flexible approach to M&E to facilitate realistic regional and
national target setting and promote country ownership

Regional models of monitoring linked to action to promote
continuous quality improvement cycles at the country level

IA2030 Working Groups formed to identify, discuss and align on
the most significant challenges and innovative new practices and
act as strategic priority “champions”, providing an annual
commentary on data relating to their areas of interest and making
recommendations to countries, partners and stakeholders

Long-term strategic approach to communications and advocacy

October 2021 27
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The role of SAGE in IA2030

SAGE will review the annual IA2030 M&E report and provide feedback on in-depth assessments
of specific topics conducted by the IA2030 Working Groups:

1. To contribute to assess the progress in achieving specific IA2030 impact goals and strategic priority areas and
highlight areas of concern

2. To providing technical feedback on topics elevated to SAGE by I1A2030 Working Groups or requested by the
Coordination Group on behalf of the IAPC

SAGE findings will be included in the feedback into:
* 1A2030 Working Groups to highlight specific areas of importance

* Regions and country immunization programmes: priority actions required for advocacy, resources, and technical assistance

IA2030 Coordination Group on potential areas for process improvement

IA2030 Leadership (IAPC): actions for advocacy, resources, and technical assistance

EB/WHA reporting

SAGE meeting October 2021 28
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Proposed draft SAGE recommendations

SAGE meeting October 2021
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SAGE Report Outline

Report Sections

1. Executive Summary

2. The year in immunization: presenting a summary of global immunization progress in 2020 based on reported data
MA&E framework for IA2030 - impact goals, SPs
* Scorecard development- progress and plans ahead to release interactive scorecard prior to 2020 WHA

3. Update on IA2030 implementation progress referring to the Framework for Action:
* Coordinated operational planning at regional and national levels

* Ownership & accountability — global-level partnership model

« Communications & advocacy

4. Expected role of SAGE within the IA2030 partnership model, associated processes for SAGE to provide Independent Technical
Review of progress and recommendations to the IAPC, IA2030 working groups, and to regions and countries

5. Request feedback from SAGE on:

e Reported data and key assessment of global immunization progress in 2020
* 1A2030 implementation progress

* Role of SAGE going forward

SAGE meeting October 2021 30
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SAGE Recommendations 1- The year in immunization

Proposed draft for discussion

The COVID-19 pandemic has severely impacted immunization, undoing much of the progress that has been
over the past decade. Millions of additional infants and young children are now at risk of life-threatening

infectious diseases.

To achieve the 1A2030 vision and goals, the global community needs to act urgently to enable countries to halt
and reverse the declines seen in 2020 and to re-energize progress towards I1A2030 targets.

To achieve this, it is essential that countries, regions, partners, Working Groups and other stakeholders act
together to:

* Perform country-by-country analysis of current status and reasons for backsliding. Such analyses will indicate
gaps and needs in each country.

* Plan tailored actions to respond to the underlying reasons for backsliding. The country-by-country analysis and
holistic assessment at regional and global levels will inform the necessary actions to be taken at country, regional

and global levels.

* Use the momentum generated by political interest in COVID-19 vaccines to build support for and strengthen
essential immunization programmes.

SAGE meeting October 2021 31
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SAGE Recommendations 2 — Progress on implementation

Proposed draft for discussion

SAGE is encouraged by the progress on the implementation of IA2030 including the
- Regional IA2030 planning
- Monitoring and Evaluation framework
- Ownership and accountability mechanisms

- Advocacy and communication

SAGE recommends countries to use this new Vision and strategy and the Regional
IA2030 plans to develop their own National Immunization Strategies to build

stronger immunization programs based on the context adapted recommended action
in IA2030

SAGE meeting October 2021 32
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SAGE Recommendations 3 - The role of SAGE in IA2030

Proposed draft for discussion

SAGE will review the annual IA2030 M&E report and provide feedback on in-depth assessments
of specific topics conducted by the IA2030 Working Groups:

1. To contribute to assess the progress in achieving specific IA2030 impact goals and strategic priority areas and
highlight areas of concern

2. To providing technical feedback on topics elevated to SAGE by IA2030 Working Groups or requested by the
Coordination Group on behalf of the IAPC

SAGE findings will be included in the feedback into:
* 1A2030 Working Groups to highlight specific areas of importance

* Regions and country immunization programmes: priority actions required for advocacy, resources, and
technical assistance

* 1A2030 Coordination Group on potential areas for process improvement
* 1A2030 Leadership (IAPC): actions for advocacy, resources, and technical assistance
* EB/WHA reporting
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Discussion

SAGE meeting October 2021
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Backup

SAGE meeting October 2021
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Role-ofSAGE-in annual IA2030 monitoring, evaluation, and action cycles

SAGE meeting October 2021
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Partiiegtrship Council membership: 2021-2023

@1A2030

Partner  _____ IName&Title

Dr Omar Abdi, Deputy Executive Director, Programmes

Dr Juan Pablo Uribe, Global Director, Health, Nutrition and Population

Dr Kevin Cain, Principal Deputy, Center for Global Health

Dr B. Fenton Hall, Chief, Parasitology & International Programs Branch

Mr Xavier Castellanos, Under Secretary General, National Society Development

a) Ms Marie-Pierre Poirier, UNICEF Director for West and Central Africa
b) Dr Poonam Khetrapal Singh, Regional Director SEARO, WHO
c) Dr Ahmed Al Mandhari, Regional Director EMRO, WHO

a) Ms Isabel de la Mata, Principal Advisor for Health and Crisis Mgmt, European

1. UNICEF
2. WHO Dr Zsuzsanna Jakab, Deputy Director General
3. Gavi Secretariat Dr Anuradha Gupta, Deputy CEO
4. Bill & Melinda Gates Foundation Dr Orin Levine, Director, Global Delivery Programs
5. The World Bank
6. US Centers for Disease Control and Prevention
g U Rriomel (sdiantes if ea iy S Division of Microbiology & Infectious Diseases
8. International Federation of the Red Cross 2 Camiens Coerdiiion
9. Gavi CSO Constituency Sheetal Sharma (interim representative)
10. Regional Directors from WHO (2) and from
UNICEF (1)
11. Representatives of the African Union (AU) and

the European Union (EU)

Commission, DG Health and Food Safety
b) T6'be detei hiré 3
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Coordination Group membership

Name & Title

1. UNICEF, co-Chair Robin Nandy, Principal Advisor & Chief of Immunizations/Ephrem Lemango (incoming)

2. WHO, co-Chair Kate O’Brien, Director, IVB

3. The Coalition for Epidemic Melanie Saville, Director of Vaccine Research & Development
Preparedness Innovations (CEPI)
4. Bill & Melinda Gates Foundation Sue Graves, Deputy Director, Health Funds and Partnerships

5. Global Polio Eradication Initiative Aidan O’Leary, Director Polio Eradication
(GPEI)
6. Gavi Secretariat Thabani Maphosa, Managing Director, Country Programmes Department

7. Gavi CSO Constituency Chizoba Wonodi, IVAC Country Director Nigeria

o DS EER el DI EEE @l aigel izl i William Schluter, Director, Global Immunization Division
Prevention (US CDC)

9. Wellcome Trust Charlie Weller, Head of Vaccines Programme
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Overview of IA2030 reporting deliverables 2021-22

Two key reports will have different objectives, but be closely linked

0 Technical Report — Annual Report

4-7 October 2020
* Session outline: 30 July

* Draft report to Kate: 3 Sept
* Final: 10 Sept
» Slides: 20 Sept

24-29 Jan 2022 22-28 May 2022

* Draft for Coord Group: mid- * Draft for Coord Group: end-
Oct Feb

* Draft for IAPC: early Nov * Draft for SAGE?: mid-March

* To be available to EB: early * WHA version: mid-April
Jan posted on IA2030 website

Technical experts Broad audience Broad audience

Further revised reflecting EB
input, perhaps MS consultations

Telling the ‘story’ of the start of a
new decade in vaccines — revised
from SAGE with CG and IAPC
input

SAGE report presenting baseline
data 2019 and 2020 data —
aligning on the role of SAGE

Lead Drafter: lan Jones, Editor
With contributions from
Secretariat

Lead: Editor with various authors across Coord Group partners
Secretariat to coordinate/manage

. Key highlights from data
reporting: baseline for IA2030,
Impact goals and some SP
indicators

. Implementation progress:
Framework for Action

. Align on SAGE role for future

review M&E reporting for

IA2030, Scorecards, Learning

agenda

* Comprehensive global immunization report on challenges and progress from
first year of implementation (2020)

* Highlights from the year — key themes (COVID, Zero-dose, research &
development, vaccine demand and hesitancy, etc)?

* Includes information reported to SAGE on launch of Framework for Action
and operational elements

* Recommendations, major actions, key risks

SAGE meeting October 2021
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EB Version

24-29 Jan 2022 22-28 May 2022

* First draft to Kate: 20 Sept * First draft: Mar/April
* To DDG: 27 Sept * Final: April

* Final: 4 October

WHA Version

DG to 34 MS (EB) DG to Member states

Revised paper reflecting any input
from EB (refers to web-link to
Technical Report)

WHO governance paper reporting
on IA2030 implementation
progress (refers to web-link to
Technical Report)

Lead Drafter: IA2030 Secretariat

. Substantive report (2250 words) updating on the four operational
elements of FA

. Links to the IA2030 Annual Report for 2020 for more technical content

. “to monitor progress and to report on the achievements made in
advancing towards the global goals”

. Going forward, IAPC feeding into this reporting that will approve progress
updates, actions, and recommendations

. biannual reports on IA2030 will include outcomes from the IAPC 29
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GLOBAL
POLIC e

Polio Eradication Update

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

5 October 2021
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. I 'GLOBAL
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Endemic cVDPV2: 2019 - 2021 POLIQ: b smon

Epi-Curve: AFP Cases, ENV, others(Human) and SlAs
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Challenges and Opportunities

Epidemiological window

Unique opportunity: concurrent substantial decline in WPV
transmission in both endemic countries

Challenges: risk of resurgence — recent environmental
detections in Pakistan, stalled SIAs, moving populations,
seasonal variation

Access and Security:

Opportunity: New Government with control of all Afghanistan
Commitment to ensure safety and independence of UN

Risks: Insecurity in Southern KP, ISK and other actors in
Afghanistan

Humanitarian crisis, disruption in health system, Afghanistan

Government Ownership

Opportunity: High level political engagement in Pakistan
New government in Afghanistan historically supportive

Challenge: Government in Afghanistan distracted, facing
economic collapse and acute humanitarian crisis

SAGE meeting October 2021
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i i 'GLOBA
Endemic country surveillance POLI ?,5“.%?,}5%@“”

MAZAR-E-SHARIF

e L LASHKARGAR ° Afghanistan

e N xanbaraR — Al ES sites negative for WPV since 23 February
P Y .

e bl e * Pakistan

AFG - NAN - BATIKOT

- — — Clear and sharp decline in the number and
v —— spread of WPV positive ES sites over the past
PAK A keuzbar twelve months

P T—T T o

oA eaL it — All sites in both Peshawar and Quetta block

PAK A biawER negative for last 5-6 months

PAK - ISL__- CDA . . . . .

P —TT — Single detection in Karachi since May 2021

PAK - KPA - BANNU

T —TT — Southern KP remains a concern with positive
PAK - KPA - KARAK isolates in SWA, Bannu and DI Khan
- * Genetic sequencing data

PAK - KPA - NOWSHERA

PAK - KPA - PESHAWAR

P oA wazs — Orphan viruses are being identified especially
Ak bON PAtsAcABAD in Central Pakistan but sequencing information
PAK _-_PUN . _LAHORE including evidence from the most recent
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PAK - PUN - RAWALPINDI isolates does not suggest prolonged

PP Sueioiurus undetected circulation

R * In-country Surveillance Review
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PAK - SIN_-_KHoADAP — Planned for October 2021 EVERY
PAK - SIN - KHIGIQBAL

T LAST o
Dl {#°CHILD
PAK - SIN - SUKKUR
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Global, post switch cVDPV2 trend between 2016-2021 (data as
of 28 Sep 2021)

Epi-Curve: AFP Cases, ENV, others{Human) and SlAs
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POLI [ERADICATION
40 out of 47 (85%) of countries at high risk of a INITIATIVE
cVDPV2 are preparing for nOPV2 use
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Current stockpile of OPV2 vaccines after DG ERADIC
INITIATIVE
Global OPV Stockpile: Balances, planned replenishments and cumulative totals
Time peri 12 months
Last upda 20-Sep-2021
Vaccine Balance Sep-21 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22
mOPV2 [PXERLVEL) Scheduled repleni 0 0| 45,547,600 50,000,000 25,000,000 25,000,000 0 0 0| 50,000,000
Cumulative total [229,047,200|229,047,200 274,594,800 |324,594,800 | 349,594,800 | 374,594,800 | 374,594,800 | 374,594,800 | 374,594,800 | 424,594,800
toPV S 0rEnl) Scheduled repleni 0 0| 33,350,000 34,800,000 33,350,000/ 33,350,000/ 5,800,000 0 0 0
Cumulative total | -5,073,590| -5,073,590| 28,276,410| 63,076,410| 96,426,410|129,776,410|135,576,410 |135,576,410 135,576,410 | 135,576,410
nOPV2 | LI Scheduled repleni{ 3,600,000 25,200,000 39,600,000/ 54,000,000 75,600,000/ 57,600,000 0 0 0 0
Cumulative total |-61,294,000|-36,094,000| 3,506,000| 57,506,000 |133,106,000 |190,706,000 |190,706,000 |190,706,000 | 190,706,000 | 190,706,000
* There is no shortage of type 2 vaccine for outbreak response
e p . . . . . . EVERYz.
* However, there is significant challenges with nOPV2 supply - the situation remains fluid, evolving and ST «
= CHILD

unpredictable within the context of COVID

SAGE meeting October 2021
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-~ Two (interrelated) questions to SAGE
(apply to Member States using bOPV+IPV vaccination schedules)

1. IPV only (No OPV) schedules

« Among the currently recommended schedules, what is the preferred IPV-only schedule(s) for polio free

regions/countries, if they want to stop OPV before global cessation? What are the pros and cons of different
schedules in the present epidemiological context?

* Should the current caution about moving from bOPV+IPV to IPV-only schedules be retained, What coverage
criteria or other preconditions should be considered to guard against the risk of infection/importation

2. IPV-containing wP Hexavalent vaccine (DTwP-Hib-HepB-IPV) schedule

Considering the pre and post eradication contexts and the available licensed products, data, supply pipeline and the timeline
of IPV-containing wP Hexavalent and in support of Gavi’s planning efforts:

 Is it possible to offer a perspective on preferred schedule(s) if some countries wish to introduce IPV-containing wP
Hexavalent (replacing Penta/DTP and standalone IPV)?

* |s a Hexa booster (4th dose) recommended for early schedule starting from 6 weeks of age?
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Polio Vaccines: Current WHO Recommendations

Recommendations for all children

Polic 3

Table 2: Summary of WHO Position Papers - Recommended Routine Immunizations for Children

Antigen

LOPV + IPV

IPV

Age of 1st Dose

BOPY & weeks (min)

1PV 14 weeks (min)

3 weeks (IPV 1%)

Sequential

8 weeks

Doses in
Primary

Series

(3 bOPV
and 2 IPV)

1-2 IRV
2 bOPV

3

IPV 4 months (min)

Interval Between Doses

15t to 2nd

BOPV 4 weeks (min)
with DTPCV2

4-8 weeks

4-8 weeks

2 o 3~

BOPV 4 weeks min
with DTPCWV3

4-8 weeks

4-8 weeks

4-8 weeks

Booster Dose

Considerations
(see footnotes for details)

BOPVY birth doss
Type of vaccine Fractional dose IPV

|| Alternative early IPV schedule

(see footnote) <

Transmission and importation risk

'm:;;' needed for early schedule (i.e.

st dose given <8 weeks)

Polio Vaccine Position paper: Weekly Epid. Record (2016, 9:145-68)
(A revised Polio Vaccine Position Paper is forthcoming in 2022)

SAGE Meetings - Conclusions & Recommendations: March 2021 SAGE Meeting: Weekly Epid. Record (2021, 96:133-
144); October 2020 SAGE Meeting: Weekly Epid. Record (2020, 95: 585 - 607); March 2020 Meeting: Weekly Epid.

Record (2020, 95: 241-256)

World Health

Organization




https://www.who.int/wer/2016/wer9112.pdf

https://apps.who.int/iris/bitstream/handle/10665/341623/WER9622-eng-fre.pdf?sequence=1&isAllowed=y

https://apps.who.int/iris/handle/10665/337109

https://apps.who.int/iris/bitstream/handle/10665/332218/WER9522-eng-fre.pdf?sequence=1&isAllowed=y
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Pros and Cons of different IPV schedules

2 dose schedule (First dose at 14 weeks and 3 dose primary series with a booster if
second at an interval of 24 months) first dose given at <2 months
= Cost saving and dose sparing, two full or = 3-4 full doses and related higher costs, fIPV
fractional (fIPV) doses provide high immunity does not work so well in early doses
= Less constraint on global IPV supply chain = More constraint on global IPV supply chain

= No change in operational context for countries = Schedule fits well with primary immunization

which adopted recent SAGE recommendation series of most countries, but necessitates a
of 2 IPV doses, except dropping bOPV from change/adjustment for IPV and more number
the schedule of injections

= Missing early protection could be arisk inthe = Benefit of early protection might minimize the
current epidemiological context risks in the pre-eradication era






Early Cessation of OPV in bOPV+IPV Countries:
Risks & Benefits of moving to IPV-only schedule

PROS

v Excellent humoral immunity: No paralytic cases
of polio in IPV only using countries (caveat:
cVDPV1 cases and VDPV1 and 2 in ES in
Malaysia in 2019-2020)

v~ No vaccine-associated paralytic polio (VAPP)
reported from IPV only using countries

v" No seeding of Sabin strains and no resultant
emergence of VDPV or cVDPV outbreaks
except importations

X

X

CONS

Poor to non-existent mucosal immunity:

Spread of WPV1 in Israel in 2012 was stopped only with
reintroduction of OPV;

VDPV in Malaysia required OPV response
No secondary spread of OPV virus

High coverage with injectables might be a challenge
leaving immunity gaps

Early protection requires a 3-4-dose IPV schedule
(because of interference with maternal antibodies)

IPV supply situation? Improved enough for 2 doses

or more, but may create an imbalance if many more
countries move to a 3-4-dose schedule

World Health

Organization





- (2. [IPV-containing wP Hexavalent vaccine
(DTwP-Hib-HepB-IPV)

= Currently no country is using wP Hexa in EPI schedule, but some products are
iIn development and Gavi is considering support to the eligible countries

= Two products have been licensed in India based on data from phase 3 trials

demonstrating non-inferiority of Hexavalent over pentavalent and standalone
IPV

= One PQ application submitted and is under review

= More products are in pipeline and more data is being generated to complete
the product development — in different schedules, booster dose effect, potential
interference with concomitant vaccines in EPI schedule

World Health

Organization
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Main considerations for Hexavalent vaccines

= The Member States may like to replace Pentavalent + standalone IPV with IPV
containing wP Hexavalent schedule

= |t can be a smooth transition without frequent schedule adaptations

= Higher sustained coverage, reduced number of injections and related operational /
management costs and risks, are distinct advantages with combination vaccines

= Gavi support for eligible countries is in process
= Fractional IPV and related savings does not remain an option

= |PV supply constraints may arise due to more IPV doses in Combo schedules

= Higher costs will be a challenge for self procuring countries
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nOPV2 roll out: progress update

Simona Zipursky, co-chair, GPEI nOPV2 working group
October 2021
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Since the March 2021
SAGE

Almost 100 million doses of nOPV2 have
been used across seven countries to
respond to VDPV2 detections

85% of countries at high risk of a cVDPV2
are preparing for, or already verified to,
use nOPV2

Over 2500 samples from environmental
and acute flaccid paralysis surveillance
have been collected and tested to
monitor nOPV2’s genetic stability

Data generation on track for Phase lll
study— key data source for full licensure
of nOPV2

e Phase Il studies have all been
completed
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Rolling out nOPV2 under an Emergency Use Listing (EUL)

nOPV2 received WHQ's first vaccine EUL recommendation on November 13, 2020

The novel oral polio vaccine type 2 (nOPV2) is a next- All countries using nOPV2 while under an EUL recommendation are
generation version of the existing cVDPV2 outbreak required to meet pre-defined readiness requirements before the
response vaccine, mOPV2 vaccine can be shipped to the country

* nOPV2 has been in development for nearly 10
years

CLEARLY MAPPED OUT REQUIREMENTS READINESS VERIFICATION PRIOR
TO USE

e Clinical trials have shown that nOPV2 provides
comparable protection against type 2
poliovirus while being more genetically stable
and therefore less likely to revert to a form
that can cause paralysis in under-immunized
communities.

e This means that nOPV2 can help stop the

The Readiness Checklist and other tools can be found on the
S p rea d Of CV D PVZ ou t b rea ks ° nOPV2 website: http://polioeradication.orq/nOPV2

SAGE meeting October 2021 3
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Preparing for nOPV2 use takes time

Experience to date shows

to meet nOPV2
readiness requirements, assuming functional
Environmental Surveillance is in place

In line with SAGE guidance from March 2021
that emphasized the need to respond as
quickly as possible to cVDPV2 outbreaks, with
whatever vaccine is available, high-risk
countries that want the option to use nOPV2
need to prepare for its use they
detect VDPV2s to enable a rapid outbreak
response

Which countries are classified as high risk?
e Countries with current VDPV2 detections in AFP or ES
surveillance

* Countries that have had a cVDPV2 detection in the past 6-
12 months

e Countries that border countries that meet the above
criteria

e Other countries in regions where cVDPV2 has been
detected that do not meet these criteria but would like to
be prepared for a possible VDPV2 detection and
subsequent response with nOPV2 may also wish to start
preparations

SAGE meeting October 2021 4 4
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85% of priority countries are ready or preparing for nOPV2 use

(vs 53% when we met in March)

SAGE meeting October 2021

18 countries are verified to use
nOPV2 (vs. 3 when we met in March)

e  Afghanistan Niger

«  Benin * Nigeria

e Burkina Faso Senegal

« Chad * Sierra Leone
«  DRC e Somalia

- Egypt e  South Sudan
. Ethiopia Tajikistan

«  Guinea e The Gambia
e Liberia * Uganda

22 additional high-risk
countries are actively preparing
for nOPV2 use

e Africa (15 countries)
e Europe (1 country)
e Middle East (6 countries)
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Arrival of nOPV2 in Tajikistan

Focus for the next
months

* Ensure all high-risk countries
complete preparations for nOPV2
use

* Maximize supply of nOPV2 and
ensure best use of available
vaccine

* Gather and analyze data from
outbreak response use

* Ongoing monitoring of nOPV2
safety (GACVS nOPV2 sub-
committee)

* Ongoing evaluation of nOPV2
genetic stability (CDC/NIBSC)

» Effectiveness/seroprevalence of
nOPV2 in the field (Imperial/WHO
with nOPV2 WG/Research, Data,
Analysis Sub-group)

e Continued implementation of key
clinical studies to guide policies
and enable full licensure and PQ of
nOPV2 (target 2023)

SAGE meeting October 2021 6
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nOPV2: Update on clinical development
Dr. Ananda S. Bandyopadhyay, co-chair, GPEI nOPV2 working group

SAGE meeting October 2021 7
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Objectives

e Share new data from clinical
studies
— Completed trial/s (Panama)
— On-going trials (Bangladesh, The

Gambia)

e Seek alignment on clinical
studies under planning
— Shorter interval administration
— Expanded age group

SAGE meeting October 2021
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New clinical data
from completed
Phase Il studies

SAGE meeting October 2021
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Published Data From Key Clinical Trials Informing EUL Decision

“M4” /Phase Il study: December 9, 2020

“M5” [Phase Il study: December 9, 2020

SAGE meeting October 2021 10
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‘M5’ Study (Panama) in Children/Infants:
Data on Neurovirulence from Transgenic Mice Assays

« Intraspinal inoculations of culture-amplified shed virus into Transgenic PVR21
mice conducted at 4 log and 5 log CCIDg, doses (N=36 per group*)
e Forinfants, primary inference based on odds ratio of paralysis rate
(nOPV2/mOPV2) at 4.5 log,, using model-based analysis
* Adjusted odds ratio at 4.5 log, (Cl): 0.007 (0.002, 0.023), p < 0.0001

*Samples from infants receiving 2105° CCIDg, dose of mMOPV2 or 106 CCIDg, dose of nOPV2

SAGE meeting October 2021 11
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On-going clinical
studies:
Preliminary
assessment of safety
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Summary of Safety Findings from On-going Clinical Trials

To date there are no concerning events arising from clinical studies; additional data are projected to become available by

mid-2022 with anticipated completion of the Phase Il study in the Gambia

Study Enroliment status | DSMB Overview

Study in vaccine Bangladesh Complete « 30 members; 2 review <« DSMB and Pl assessment indicated
naive infants* (N =330) sessions held no relationship of SAE to study
vaccination / procedure
* Interim safety report available

Phase Ill study * The Gambia On-going 3 DSMB reviews * No safety signals of any concern

(~2400 out 2945 enrolled) identified during DSMB reviews
Concomitant Bangladesh On-going e 6 members; one * All SAEs deemed unrelated to study
use (bOPV + (~720 out of 795 enrolled) DSMB review held vaccine

nOPV2) study

* Regulatory / EUL commitment

CONFIDENTIAL AND UNPUBLISHED;
Courtesy Dr. Zaman (icddr,b), Amanda Wilkinson (CDC) and Alan Fix (PATH)

SAGE meeting October 2021
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Clinical studies
under planning

SAGE meeting October 2021
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Primary Objective Initiation Design

Assess safety and immunogenicity of nOPV2 given at shorter 6-8 +4 |Serology
interval(s) compared to the standard 4-week interval Q42021 week week week week | (weeks) (weeks)
The proposed study will provide data on possible use of

nOPV2 in outbreak response in shorter intervals to rapidly nOPV2 nOPV2 6, 10, 14

close immunity gap and interrupt type-2 cVDPV
transmission. nOPV2 nOPV2 6,7,11 11 270

Sponsor/Lead GPEI partner Location - nOPV2 nOPV2 6,8, 12 12 270

FIDEC/BMGF Dominican
Republic

Primary Objective Initiation Design

Confirm immunogenicity of nOPV2 in an expanded age group -—_
Q12022

(5-15yo)
¢ The proposed study will provide data to Global and National
} immunization authorities enabling them to make policy 1-5 years 5-10years 10— 15years
decisions about cVDPV2 outbreak response strategies for
specific sub-populations.

3bOPV + 1 IPV 3tOPV
Sponsor/Lead GPEI partner Location
AKU/WHO Pakistan

SAGE meeting October 2021 15
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Key-“Fakeaways

* New data on neurovirulence consistent with earlier data and confirm significantly lower
likelihood of reversion to neurovirulence with nOPV2 when compared to Sabin mOPV2

* Review of safety data from clinical trials (three complete, three on-going) across four
countries in adults, children and infants including newborns indicate favorable safety
profile of nOPV2

* Two new studies to further inform policy of nOPV2 use in specific geographies: seeking
alignment from SAGE on the importance of these studies, and guidance on prioritizing
any other major scientific gaps through clinical studies

SAGE meeting October 2021 16
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Initial to Wider use of nOPV2 under EUL
Grace Macklin

SAGE meeting October 2021 18





Session3.4_nOPV2

Background

Phase A

Prior to EUL
recommendation

\N‘:a( e e ©

Phase B

Initial use of
nOPV2 under
EUL

» Countries that can meet
initial use criteria and
PDM requirements can
use nOPV2

Phase C

Wider use of
nOPV2 Under
EUL

SAGE meeting October 2021

Phase D

Licensed use of
nOPV2
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The post-deployment monitoring requirements still apply
Country needs to meet the readiness requirements to use nOPV2
Release of nOPV2 needs to be approved by DG

WHO PQ, GACVS sub-committee and SAGE will all continue to monitor and/or
evaluate nOPV2 performance in field

5. WHO PQ can still withdraw EUL listing at any time

Hw N R

What will change from initial to wider use?

1. The “essential initial use criteria” will no longer be required, i.e.
e Countries will not have to document evidence of functional environmental surveillance or minimum
non-polio AFP/stool adequacy before use

2. Standard intervals (i.e. 4 weeks) between OPV campaigns - currently the interval is 12 weeks between
mOPV2 and nOPV2; and 6 weeks between bOPV and nOPV?2 SIAs

3. Number of required trainings/documentation reduced

SAGE meeting October 2021 20
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What ?

e process of demonstrating surveillance capacity leads to weeks-months delays in nOPV2

outbreak response
e Time taken to respond to outbreak has been shown as the biggest predictor of

vaccination effectiveness (Imperial College London)
e Reduction in time between OPV campaigns

e e.g. those without functional environmental surveillance, which is not feasible in all
locations

SAGE meeting October 2021
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Summary of Genome Sequencing Results to date: 44 isolates
sequenced, all categorized as category 8 and 9

Classification Category Total

Summary of total isolates analyzed

1

O NOO UV A WN

Total

0 Out of 936 samples, 36 samples have been confirmed to
contain nOPV2

0

0 * Total of 44 isolates sequenced to date (June and July);

0 * 34 isolates from AFP cases and contacts and rest from ES

O L] L

0 Summary of Findings to Date

0 * The primary attenuation site (domain V) had no changes
34 in any isolates

10 e All nOPV2 isolates were non-recombinant

44 * nOPV2 isolates contained few nucleotide changes in the

VP1 coding region (between 0 and 3)

CONFIDENTIAL AND UNPUBLISHED DATA
Courtesy Genetic Characterization sub-group of GPEI's n OPV2 Working Group
August 2021

SAGE meeting October 2021 22
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GACVS Meeting on 17th September 2021
Final conclusions - Based on feedback from GACVS nOPV2 subcommittee

In summary, the committee concluded that, based on the available data, there were no
obvious red flags or safety concerns that should be noted to the SAGE.

* The committee noted the substantial quantity of data available and vaccine doses successfully administered
in the field

e The committee noted three causally associated cases (one anaphylaxis, one potential VAPP, and one
diagnosis of fever, pending additional information.

e The committee noted there was inadequate case documentation, including incomplete/insufficient clinical
diagnostic data, in 12 cases regarded as indeterminate.

The GACVS acknowledged and congratulated the countries for their extraordinary efforts and extensive work
to implement the program and provide safety data for decision making
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GACVS Meeting on 17th September 2021
Final conclusions - Based on feedback from GACVS nOPV2 subcommittee

Under wider use, while AFP surveillance should be the backbone of safety surveillance; high quality AEFI and
AESI surveillance should continue and be further strengthened

The capacity for both field and hospital workers, including doctors, to better diagnose and document findings to
support the causality committees is important.

A more standardized, simple algorithm will help national causality committees for the identification of AEFI, AESI
and AFP cases.

The roll-out of nOPV2 in the wider use period should not be too fast, as it could hamper the ability of surveillance
systems to capture field data to identify safety signals and clusters, and other flags of concern.
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GLOBAL
POLICGS5

nOPV2 - use with other vaccines
Dr. Ondrej Mach
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nOPV2 use with other vaccines

SAGE endorsed that during initial use period, nOPV2 can be used 3
months after mOPV2; and 6 weeks after bOPV
e Rationale: clean environment for safety assessment; and limit
risk of recombination between poliovirus strains

SAGE endorsed that nOPV2 can be used only in outbreak response
campaigns “alone” during initial use phase

SAGE did not discuss intervals between nOPV2 and other vaccines
during wider use under EUL

GPEl is seeking recommendation on nOPVZ2 use with other vaccines
during the wider use period under EUL

SAGE meeting October 2021 26
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Current practice with other OPV vaccines

e Campaigns with OPV vaccines do not disrupt routine immunization

e When warranted (rare), OPV and IPV are administered
concomitantly during campaigns

e When considered advantageous, OPV and measles (or other
vaccines) are administered concomitantly during campaigns

e Interval between OPV campaigns is typically 4 weeks; short interval
campaigns (down to one week interval were carried out based on
clinical trial data from Pakistan and Bangladesh)

1. Mir F, Quadri F, Mach O, et al. Monovalent type-1 oral poliovirus vaccine given at short intervals in
Pakistan: a randomised controlled, four-arm, open-label, non-inferiority trial. The Lancet infectious
diseases. 2015;15(8):889-897.

2. Estivariz CF, Anand A, Gary HE, Jr.,, et al. Immunogenicity of three doses of bivalent, trivalent, or type
1 monovalent oral poliovirus vaccines with a 2 week interval between doses in Bangladesh: an open-
label, non-inferiority, randomised, controlled trial..TJhe Lancet infectious diseases. 2015;15(8):898-
904.
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Excerpt from nOPV2 EUL Recommendation

e Co-administration: OPV is usually administered concurrently with
other vaccines including BCG, DPT, hepatitis B, measles, H.
influenzae type b (Hib), pneumococcal conjugate and/or rotavirus
vaccines. No interference regarding effectiveness or increased
incidence of adverse events have been observed when tOPV was
administered with these vaccines.

e Co-administration with rotavirus vaccine or oral cholera vaccine did
not affect the response to the poliovirus types.

e Although no data are available for nOPV2, it is assumed that, as for
mOPV2 or tOPV, no interference would occur with other routinely
administered vaccines, as far as it will be of relevance in the
emergency setting.’
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Suggested use of nOPV2 with other vaccines
during wider use period under EUL

Campaign use Routine immunization
(of the other use
vaccines) (of the other vaccines)
nOPV2 and other OPV 1 month pre and post No limitation
vaccines
nOPV2 and IPV No limitation, No limitation
concomitant use
possible
NnOPV2 and measles or No limitation, No imitation
other non-polio vaccines concomitant use
as well as other potential possible

campaign interventions
(Vit A, deworming)
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To better address the evolving risk of type 2 circulating vaccine-derived poliovirus (cVDPV2), GPEI partners are working to deploy
an additional innovative tool — novel oral polio vaccine type 2 (nOPV2). The vaccine is a modified version of the existing type 2
maonovalent OPV (mOPV2), which clinical trials have shown provides comparable protection against poliovirus while being more
genetically stable and less likely to revert into a form which can cause paralysis in low immunity settings. The vaccine’'s increased
genetic stability means there is also a reduced risk of seeding new cVDPV2 outbreaks, compared to mOPV2.

nOPVY2 will be deployed under WHO's Emergency Use Listing_procedure (EUL) to enable its rapid field availability. Even after
meeting rigorous EUL criteria for safety and immunogenicity, nOPV2's performance in the field will be closely monitored in line
with EUL standards and data collection will continue, with the ultimate goal of WHO prequalification

+ Overview Documents, Fact Sheets and FAQ
o o + Scientific Research and Data on nOPV2

For more information on nOPV2: ¢ Regulatory Documents
+ nOPV2 Technical Guidance Document and Readiness Checklist

+ Additional Technical Guidance Documents for nOPV2 Implementation (Cold Chain, Surveillance, etc.)

+ WHO Executive Board and SAGE Recommendations on nOPV2

Questions:
Email

Novel Oral Polio Vaccine type 2 (nOPV2) granted interim Emergency Use Listing recommendation
Recommandation prov d'autorisation d'utilisation d'urgence pour un nouveau vaccine
Special edition of Polio s —May 2020

Strateqgy for the Response to Type 2 Circulating Vaccine-Derived Poliovirus 2020-2021 |English |
* nOPV2 Working Group

o Terms of Reference
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Session Overview

® Update from the Global Polio Eradication Initiative (A. O’Leary)
— For information

® [PV-only schedule options, including Hexavalent vaccine (H. Verma)
— For recommendation: IPV-only schedule options for routine immunization

® Update on nOPV2 first use, clinical development, assessment of safety data

and transition from initial to wider use (S. Zipursky, G. Macklin, O. Mach)
— For endorsement/recommendation:

« transition from initial to wider use of nOPV2;
« conduct of additional clinical studies;
* recommendation on use of nOPV2 together with other vaccines

® Report from SAGE Polio Working Group (I. Jani)





2214 SAGE Polio WG Meeting
31stAugust - 2"d September 2021

Outcomes

Presented by SAGE Polio WG Chair
llesh Jani
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Polio WG: Programme update

® The WG noted the decrease in WPV1 detections in the two endemic
countries and discussed theories that could explain this, assuming
that the decrease in poliovirus detections is not a result of worsening
poliovirus surveillance sensitivity

® The WG expressed concern over the outbreaks of cVDPV2 in Africa,
Pakistan and Afghanistan and the political situation in Afghanistan.

® The WG emphasized that the polio programme is at its most critical
point and slowness to respond to outbreaks should not be tolerated.
The SAGE WG re-confirmed the recommendation from spring 2021
which emphasized the need to respond as quickly as possible to
cVDPV2 outbreaks, with whatever vaccine is available.
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Polio WG: IPV/OPV (1/2)
Supply and Demand

IPV Supply & Demand 2021

30,000,000
25,000,000
20,000,000
15,000,000

10,000,000

.

January February March April June July August  September October November December

BN Routine  EEEEE Outbreak Catchup Availability

Dramatic change from previous years
IPV availability — Now sufficient for all countries to introduce the second dose of IPV and complete
catch-up immunization
2021 — Likely to end year with significant supply available with manufacturers
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Polio WG: IPV/OPV (2/2)
Supply and Demand

 Avalilability of IPV is now sufficient for all countries to introduce the
second dose of IPV and complete catch-up immunization

» WG re-emphasized their previous recommendation for countries to plan and
implement IPV catch-up and introduce IPV second dose as soon as
possible, seeking integrated approaches where possible

WG was concerned about the risk to bOPV supply and price
Increases after 2022 due to market exits and over-reliance on a
single bulk producer

« WG expressed concern over uncertain nOPV2 supply during the
next 6 months
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Polio WG: IPV only schedules (1/3)

The SAGE WG were asked to provide guidance on suitable IPV-only
schedules for polio-free countries and regions considering moving to IPV-
only before global OPV cessation

Previous reccomendations for IPV Schedules

Pre-cessation

Post-cessation

SAGE Standard SAGE Early Schedule
3-4-dose IPV schedules
bOPV + 2 IPV
Administered at
IPV administered at 14 weeks 1) 6, 10, 14 weeks and
and 9 months; >9 mos; or
2)2, 4, 6 mos

Or alt. early: 6 and 14 weeks
SAGE Standard

= JPN

IPV administered at:
- ~14 weeks and 9 months

Hexavalent (under review)
3-4-dose hexavalent

Administered at:
1) 6, 10, 14 weeks & 12-18
months

_ _2) 2,4, 6 ad 12-18 months
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Polio WG: IPV only schedules (2/3)

® SAGE WG re-emphasized their previous recommendation that countries should
be cautious about switching from bOPV-IPV to IPV only schedules

® [or countries in polio free regions with high routine immunization coverage
(>90% DTP3) that decide to move to IPV-only schedules during pre-eradication
era, SAGE WG recommends to consider the following two schedule options:
— A primary series of 3 doses of IPV should be administered beginning at 2 months
of age. If the primary series begins earlier (e.g. with a 6, 10 and 14-week schedule)

then a booster dose should be given after an interval of 26 months (for a 4-dose
schedule).

— Alternatively, countries could administer a 2-dose IPV or fractional IPV schedule
starting 214 weeks with second dose =4 months later.

® SAGE WG emphasized that the appropriate IPV schedule should be selected
based on local and regional epidemiology, the perceived risk of poliovirus
iInfection/importation and operational considerations.
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Polio WG: IPV only schedules (3/3)
IPV-containing wP Hexavalent vaccine

® The SAGE WG were asked to consider appropriate future
schedule(s) with wP Hexavalent vaccine

® Non-inferiority has been demonstrated (Hexa vs Penta+IPV)
In early schedules (6,10,14 weeks) with high immunogenicity
(~90%) against all three poliovirus serotypes.

® The WG agreed that wP Hexavalent could fit in any of the
existing primary series of IPV only schedules. Three dose
series could be ideal with a booster for early schedules

starting at 6 weeks.
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Polio WG: nOPV (1/3)

® The WG noted the progress on use of nOPV2 under EUL to date, with approximately 80 million
doses administered across Liberia, Nigeria (by far most doses used [~50 million]), Benin,
Congo, Sierra Leone, Tajikistan and Niger.

® The WG were strongly supportive of the two new policy enabling studies planned as part of
NOPV2 clinical development:

Policy Enabling Sponsor

Studies

Study
Initiation

& Lead Upcoming Milestones
Partner

Assess safety and immunogenicity of

:Regul
Shorter Interval FIDEC, ~ nOPV2 doses given at shorter 2t AU 2

Dom Republic : * Preparatory Package Q4/2021
Study BMGF mterval(.s) compared to the standard Nov 2021:Study Start
4-week interval
Expanded Age Confirm immunogenicity of nOPV2in

18D WHO/TBD * Preparatory 8D Q1/2022

Group Study

an expanded age group (5-15Yyo0)
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Polio WG: nOPV (2/3)

Phase A Phase B Phase C Phase D
—_—
Prior to EUL Initial use of Wider use of / 4 Licensed use of
recommendation nOPV2 under nOPV2 under  / nOPV2
EUL EUL "

® The WG welcomed the assessment of the GACVS sub-committee on nOPV2 safety
and the genetic stability data generated during initial use.

® Based on GACVS's assessment, SAGE WG were fully supportive of the
transition from the initial use to wider use of nOPV2 under EUL.

® The WG emphasised the programmatic benefits of moving from initial to wider use,
which will allow more countries to timely respond to cVDPV2 outbreaks with the more
genetically stable nOPV2 vaccine (instead of mOPV2)
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Polio WG: nOPV (3/3)

The SAGE WG were asked to provide guidance on the use of nOPV2
with other vaccines during the wider use period under EUL.

WG recommendation for use:

Campaign use Routine immunization use
(of the other vaccines) |(of the other vaccines)

nOPV and other OPV 1 month pre and post  No limitation

vaccines

nOPV and IPV No limitation No limitation
nOPV and measles No limitation No imitation
nOPV and other non-  No limitation No limitation

polio vaccines
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22"d SAGE WG meeting
Summary of recommendations to full SAGE

® [PV

— The WG re-emphasized that countries should be cautious when considering
to switch from bOPV-IPV to IPV only schedules.

— For countries that decide to move to IPV-only schedules during pre-
eradication era, SAGE WG recommended two schedule options: 3-4 dose
early age schedule or 2-dose late schedule.

— The WG agreed that wP Hexavalent could fit-in any of the existing primary
series of IPV only schedules.

® nOPV2
— The WG agreed with the transition from initial use to wider use
— The WG considered the additional studies with nOPV2 as important

— The WG agreed with the suggested framework of use of nOPV2 with other
vaccines
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World Health
Organlzatlon

Covaxin® — Evidence Assessment
and Recommendations

Hanna Nohynek, Rita Helfand, Shalini Desai
Tuesday October 5, 2021
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Evidence Review and Assessment for Covaxin:

- Bharat Biotech presented to the SAGE COVID-19 WG and SAGE
members on:

 May 6 and August 12
* Provided review of animal studies, phase I, Il, lll studies
» Publications for each of these studies

e Questions and Answers

. Safety presentation on Covaxin Aug 31, 2021
* Input to WG and SAGE deliberations

SAGE meeting October 2021
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/7% World Health
1’3 ¥ Organization

54

R

Background for Covaxin:

e

S

* A whole virion inactivated SARS-CoV-2 antigen adsorbed to alum and
formulated with a toll-like receptor 7/8 agonist (Imidazo quinolin gallamide)
COVID-19 vaccine administered on a 28-day schedule for the prevention of
COVID-19 disease

« Authorized by the Central Drugs Standard Control Organisation (CDSCO) in
India on January 4, 2021

» Authorized by 14 countries/jurisdictions for use in adults =18 years

* Over 70 million doses have been distributed to the public domestic and
overseas markets

« WHO EUL status pending

SAGE meeting October 2021 3
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Evidence Assessment for Covaxin and
Recommendations:

AR
“/”fﬁ\\!} World Health
&R organization

S

The SAGE Working Group specifically considered the following questions:
1. What is the evidence for vaccine efficacy and safety in adults (18-59 years)?

2. What is the evidence for efficacy and safety for certain comorbidities and
health states?

3. What is the evidence for use in older age groups?

4. GRADEIng of the evidence assessment

SAGE meeting October 2021 4
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. . Ry
Evidence Assessment, Efficacy: @2) branistion
Group/Subgroup COVAXIN Placebo Vaccine Efficacy
Cases (n) Cases(n) (95%CiI)
All trial participants 24 (8471) 106 (8502) 78% (65—86)
Excluding Delta
g 11 (8460) 69 (8433) 84% (71-93)
variant participants
18-59 yrs 19 (7578) 90 (7537) 79% (66—88)
=260 yrs 5 (893) 16 (965) 68% (8-91)
Participants with Co
12 (2328) 37 (2518) 66% (34-84)
Morbidities

Reference: Ella R. et al. Efficacy, safety, and lot to lot immunogenicity of an inactivated SARS-CoV-2 vaccine (BBV152): a, double-blind, randomised, controlled
phase 3 trial. (pre print posted July 2,2021). https://www.medrxiv.org/content/10.1101/2021.06.30.21259439v1.full.pdf
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Covaxin® — Recommendations from

the WHO Global Advisory Committee

on Vaccine safety

Rita Helfand
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WHO Global Advisory Committee on Vaccine
safety subcommittee meeting

World Health

77N
AG$Y e
L% Organization

LL4<<§
@

31 August 2021 meeting

Covaxin has been used widely in Iran, Paraguay and India. GACVS subcommittee
reviewed data on Covaxin from_India, which has administered over 77 million
doses (24 September 2021).

Recommendations were issued to SAGE on 13 September Monday 2021

SAGE meeting October 2021 7
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COVID-19 Vaccine Distribution strategy in India

[16Ja.muary] {ZFel:ruary] ( 1 March ] [ 1 April ] { 1 May ]

Prioritized
Health Care Front line Groups:

Workers Workers >60 years and Prioritized Prioritized

Group: Group:
245 years age >18 years age

(Approx. 10 (Approx. 10 45 - 59 years
million) million) with comorbid
conditions

e Two main vaccines used in India: Covishield (AZ/Sll), Covaxin; ratio of use 9:1 (Covishield:Covaxin)
e Information on vaccine coverage can be obtained from https://dashboard.cowin.gov.in/
* No available information on number of 15t and 2" doses of Covaxin administered; or information on doses per age group

Vaccination of Pregnant women started — 2 July 2021

SAGE meeting October 2021 8
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Summary of AEFI Data presented to GACVS for COVAXIN:

Key take-aways

Based on data presented from India:

no serious safety concerns are identified so far with
this vaccine.

Overall: reassuring
However assessment limited by:
underreporting

lack of reporting of adverse events beyond 7 days.

SAGE meeting October 2021 9
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Planned safety activities:

Active surveillance:
« cohort event monitoring (WHO India)
» population based sentinel AEFI surveillance (10 sites, INCLEN)
« Sentinel Surveillance for AESIs (AEFI Section)

Pregnancy studies:
» cohort event monitoring (20 sites, INCLEN)

Upgrade of reporting tools (Co-WIN SAFE-VAC, MoHFW)
o0 AEFI self-reporting module for reporting directly by beneficiaries

SAGE meeting October 2021
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SARS-CoV-2 VACCINE
CANDIDATE BBV152

(COVAXIN®)

Dr. Raches Ella, MBBS, MS
Clinical Lead-Medical Affairs
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PRODUCT PROFILE 5 ,I;l, f\TECP':T
Leod Jnnovadion,

Indication Active Immunization to prevent SARS-CoV-2

Active Ingredients Whole virion inactivated SARS-CoV-2 (NIV-2020-770)

Dosage Forms and Strengths Liquid suspension with 0.5mL per dose

Antigen concentration and Adjuvant ] 6 ug Ag + Algel-IMDG

Dosage administration and regimen Day O - Day 28

18 & above (Clinical trials have been completed in 18 to 2

Target Population :
years age population)

Safety profile Excellent safety profile based on pre-clinical studies,
Phase 1, 2 & 3 clinical trials. Over 90 million vaccine
doses distrbuted across the world

Presentation Single dose/ Multidose (5, 10 & 20 doses)
VVM i

Storage 2-8°C

Shelf life Approximately 2 years

www.bharatbiotech.com

SAGE meeting October 2021 2
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COVAXIN®'s ADJUVANT — IMDG CHEMISORBED ONTO ALUM = ALGEL-IMDG

Algel-IMDG is a NIH Funded Project

Research Portfolio Online Reporting Tools Search Q
(RePORT)

HOME | ABOUT RePORT | FAQs | CLOSSARY | CONTACT US

QUICK LINKS RESEARCH ORGANIZATIONS WORKFORCE FUNDING REPORTS LINKS & DATA

> RePORTER » Resuts RePORTER Login | Register| RePORTER Manual  System Health: [l] GREEN

Search Results e e
Export [mipropects |V [€8)

PUBLICATIONS PATENTS CLINICAL STUDIES DATA & VISUALIZE MAP NEWS & MORE &7

There were 9 results matching your search criteris Show/Hide Sesrch Criteris ~~
Chick on the column header to sort the results
_ Contact PU . Funding FY Total Cost Similar
T Act Project Year Sub # Project Title Organization FY Admin IC S 5
Project L eader IC by IC Projects
UNIVERSITY OF
1 2z 1 mggmugr:‘ngz TLRSANDTIR?  DAVID SUNL KANSAS LAWRENCE 2013 NeaD NAD siaase (B
ADJUVANT DISCOVERY FOR "
) 272201400056C-13-0-1 DPHTHERIA TOXIN VACCINE AND  DAVID, SUNL ﬂmmmucz 2018 MAD NWD s1255650 /B
LKA VACCINE
. UNIVERSITY OF )
O 2z2201400086¢-7:0-2 ADJUVANT DISCOVERY. ZIKA RAYD SUNR KANSAS LAWRENCE 2017 MWD NAD ss00000 ()
UNIVERSITY OF
0O zrzzo1s ADJUVAN N DAVD. SUNL KANSAS LawRence 2016 NAD NIAD s00001  |[B)
ANT Y UNNVERSITY OF - 1 [
O 272201400056¢-0-0-1 TH T A DAVD SUNE KANSAS LAWRENCE 2014 MWD NLD $8,383.317 .,EJ
ADJUVANT DEVELQPUENT
[ 272201800045C-£00003-9999-2 N iifn DM IS 220 WAD  NAD ssoses  ([@)
Al ANT T
O 272201800049C-PO0003-9669-1 CONTEXT OF VACCNES FORZKA,  DAVID. SUNL 2020 NMAD  NAD $3,635.428
NGUE AND WEST N
ADJUVANT DEVELOPWENT N THE
O 272201800049C-P00001.9999-1 CONTEXT OF VACCINES FOR ZIGA, DAVID SUNL 2019 MAD NAD 1216047 ([
DENGUE AND WEST NLE VIRUS
PRECLINICAL DEVELOPMENT OF §
UNIVERSITY OF
O suot awrres os 3 A YAMNE DAVD SUNKL A KANSAS LAWRENCE 2012 NAD  NaD s0s260  |[B)

www.bharatbiotech.com
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ALGEL Vs ALGEL-IMDG BHARXRAT

BICTECH
Lm,oe\gk'\nw&w

Leads to /

a Th2 :

A . 1
response B Antibodies

only

’

+
a Thl Cell mediated
response

\

b - . 2.5
¥ | cads to Antibodies

References:

1.He P, Zou Y, Hu Z. Advances in aluminum hydroxide-based adjuvant research and its mechanism. Human vaccines & immunotherapeutics 2015; 11(2): 477-88.

2.Delgado MF, Coviello S, Monsalvo AC, et al. Lack of antibody affinity maturation due to poor Toll-like receptor stimulation leads to enhanced respiratory syncytial virus disease. Nature
medicine 2009; 15(1): 34-41.

3.Philbin VJ, Dowling DJ, Gallington LC, et al. Imidazoquinoline Toll-like receptor 8 agonists activate human newborn monocytes and dendritic cells through adenosine-refractory and
caspase-1-dependent pathways. J Allergy Clin Immunol 2012; 130(1): 195-204.€9.

4.Shukla NM, Salunke DB, Balakrishna R, Mutz CA, Malladi SS, David SA. Potent Adjuvanticity of a Pure TLR7-Agonistic Imidazoquinoline Dendrimer. PLOS ONE 2012; 7(8): e43612.
5.Ganneru B, Jogdand H, Dharam VK, et al. Evaluation of Safety and Immunogenicity of an Adjuvanted, TH-1 Skewed, Whole Virion InactivatedSARS-CoV-2 Vaccine - BBV152. bioRxiv 2020:
2020.09.09.285445.
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BHARXRAT
COVAXIN® PROGRESS BIOTECH

[ 2.0\ o( \gp\r\nw!‘iw

ANIMAL STUDIES CLINICAL TRIALS

PHASE 1 THE LANCET
¢ CelPress MICE, RATS & RABBITS 375 subjects Infectious Diseases
PHASE 2 THE LANCET
380 subiec’rs Infectious Diseases
@ CelPress —  SYRIAN HAMSTERS _
| B.1.1.7 VARIANT URNAL
NEUTRALIZATION STUDY [EDICINE
Hature | B.1.617 VARIANT L
communications L RHESUS MACAQUES HEUTRAUIZION TN Diseases
| B.1.1.28 P2 VARIANT LRNAL
NEUTRALIZATION STUDY [EDICINE
= LSBT bioRuv
EFFICA
PHASE 3

) mMedRxiv (i press)

25,800 subjects

www.bharatbiotech.com

SAGE meeting October 2021 5





Session4.2 Ella

Phase Type

(primary outcome)

Phase 1
(Safety)

SUMMARY OF CLINICAL TRIALS REPORTING TO DATE

Phase 2
(Immunogenicity)

DOC

Trial Registration

Location
Study Population (N)
Age

Study Status

NCT04471519
India
375

18-55 Years

» Safety across all
groups comparable

» Lower
reactogenicity
profile than other
vaccines.

NCT04471519
India
380

12-65 Years

* Immune responses
equal to
convalescent sera

+ Th1-Biased
responses

BHARAT
BIOTECH
Lm,oe\gkknw-{‘iw
Phase 3
(Efficacy Immunological L-L)
NCT04641481
India
25,800
>18 Years

+ Efficacy (@130 symptomatic
events) = 77.8%

+ Efficacy against severe
Covid-19 = 93.4%

« Efficacy against Asymptomatic
= 64%

» Lot to lot Immunological
comparability (nAbs)

Vaccine Efficacy of Delta variant

« Efficacy (@ 50 Symptomatic
Events) 65-2 %

www.bharatbiotech.com

SAGE meeting October 2021






Session4.2 Ella

DOC

: PR BHARXRAT
Phase 3 efficacy - Objectives St

Lm,oe\gk'\nw-{iw

Primary Objective Primary Endpoint (Efficacy)

(Efficacy)

To evaluate the efficacy The first occurrence of Virologically confirmed (RT-PCR positive) symptomatic cases

of BBY152B versus of COVID-19.(The symptomatic COVID-19 cases include any participant who

placebo to prevent meets the Case Definitions for Symptomatic Endpoint or Severe Symptomatic

symptomatic COVID-19. COVID-19). [Time Frame: Day 42 to Month 12].

Secondary Objectives | Secondary Endpoints (Efficacy)

To evaluate the efficacy Virologically confirmed (RT-PCR positive) severe cases of COVID-19.
of BBV152B to prevent [Time Frame: Day 42 to Month 12].
severe COVID-19.

To assess the safety of Serious Adverse Events (SAEs) occurring at any time in all study participants; SAE
BBV152B rates will be analyzed till primary endpoint events have been confirmed in 130
study participants and at the study end.

[Time Frame: Throughout the study period].

Secondary Obijectives | Secondary Endpoints (Immunogenicity)

(Immunogenicity)

To evaluate the Geometric Mean Titer (GMT) of SARS-CoV-2 Specific Neutralizing Antibody (nAb)
immunogenicity of [Time Frame: Month 0 to Month 12]
BBV152B

www.bharatbiotech.com

SAGE meeting October 2021 7
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Primary Endpoint Case Definition

2 or more
of these symptoms

'Q Fever New cough

=iy

COVID-19 —
CASE — Chills

<=

POSITIVE NEGATIVE

v Sore throat Diarrhea

Headache

Baseline

Myalgia/
Fatigue

Nausea/Vo

miting

Congestion
/ Runny
Nose

SAGE meeting October 2021
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BICTECH
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Positive
validated
RTPCR
in
central/Local
laboratory

www.bharatbiotech.com
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Severe COVID-19 Endpoint B :l| fﬁ (:P|:T
Based on FDA Guidance document Lol Somcabion
1 or more

of these symptoms

'&' Respiratory rate
E: ::‘ l >30/min, heart Respiratory
rate >125/min,

Evidence of Positive
COVID-19 $p02<93% failure shock validated
CASE RTPCR
s in
+ — ':;:giizegi" Admission central/Local
' laborator
neurologic toan ICU Death - Y
dysfunction )
POSITIVE NEGATIVE -_
§ :
\&'/ 5
Baseline -
v

www.bharatbiotech.com
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20C
Three Categories of Sites evaluating the same primary BHARAT

o o o BIOTECH
endpoint but different secondary endpoints -
VACCINATION PERIOD FOLLOW-UP PERIOD
Category 1 Sites Active surveillance every 15 days begins 14 days after the 2" dose

N=16,477

participants %4 >$ M "9 Q ‘O‘:') Q

VACCINATION PERIOD

Category 2 Sites Active surveillance every 15 days +
N=8,721 Monthly On-site Asymptomatic PCR testing

SRS PR R

1 month after dose-2

VACCINATION PERIOD FOLLOW-UP PERIOD

FOLLOW-UP PERIOD

Category 3 Sites Active surveillance every 15 days +
N=600 Monthly On-site Asymptomatic PCR testing + Immunogenicity
participants
%' g E%‘”“ E‘% E%m E% Eﬁ%
1 month after dose-2 M4 M5 M9/12

www.bharatbiotech.com
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Demographics 5 L"I ':‘TECPQT
mee‘-gk'\aw{‘iu\;
BBV152 Placebo
N=12899 N=12899
n (%) n (%)
Age, years (Min, Max) 18, 92 19, 97
>60 years, n (%) 1348 (10.5) 1402 (10.9)
<60 years, n (%) 11551(89.5) 11497(89.1)
Pre-existing medical conditions n (%) 3442 (26.7) 3623 (28.1)
Stable cardiovascular disease 557 (4.3) 523 (4.1)
Stable respiratory disease 126 (1.0) 170 (1.3)
Controlled Diabetic 706 (5.5) 735 (5.7)
Stable Liver Disease 25 (0.2) 28 (0.2)
Severe Obesity (BMI>35) 56 (0.4) 94 (0.7)
Other stable co-morbid condition 839 (6.5) 910 (7.1)
Multiple risk categories 458 (3.6) 497 (3.9)

No difference in baseline characteristics
www.bharatbiotech.c) <
11
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Demographics 5 L"I ':‘TECPQT
Leool Junorvedion,
n (%) n (%)
Anti IgG SARS-CoV-2 positivity (prior to allocation) n 3932 (30.5) 3886 (30.2)
(%)
PCR SARS-CoV-2 positivity (prior to allocation) n (%) 108 (0.8) 105 (0.8)

These COVID +ve participants were excluded from per protocol efficacy analysis

No difference in baseline characteristics

www.bharatbiotech.com

SAGE meeting October 2021 12
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Kaplan Meier Plot: First occurrence of virologically confirmed (RT-
PCR positive) symptomatic cases of COVID-19 (per-protocol set)

Crurnulatree probability of first oceurrence

K
BHARXRAT

BICTECH
L.Qa,oﬂ\gkﬂaw((iu\)

0020 M omank p = <0001 + Cemsored
0o1s
0016
noid -
g
E 0012 4
[}
e
= 0010
F
£ 0008 S
Ly
[w]
0006
0004
0.002 — BEV152
0000 - . P'lazehin
I I 1 1 ] ] ) ) ] I 1 I
0 40 a0 all 0 a0 a0 100 110 120 130 140 150
Tirne (days)
EEV152 8471 8469 8437 8365 8352 8334 6137 3757 1080 ToQ 51 0
Placeho 8502 8401 8453 8305 8362 8332 5002 354 1765 552 12 0
www.bharatbiotech.com
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First COVID-19 Occurrence From 14 Days After Dose 2 B L"I f‘T_E‘z cpﬁT
L%De\gkhav%{‘iu\)
Phase 3 Efficacy — Final Analysis
BBV152 Placebo
N=8471 N=8502
n Rate % n Rate %
Efficacy Endpoint VE (%) (95% Cl)
First symptomatic 24 0.28% 106 | 1.25% 77.8 65.2,86.4
COVID-19 occurrence
>14 days after Dose 2
First severe COVID-19 |1 0.01% 15 0.18% 93.4 57.1,99.8
occurrence >14 days
after Dose 2

SAGE meeting October 2021
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Asymptomatic COVID-19 B IIB-II é-\T'E{ (:P|:T
Occurrence From 14 Days After Dose 2 I o nnenmadion

VACCINATION PERIOD FOLLOW-UP PERIOD

Monthly On-site Asymptomatic PCR testing in 6,289 per-protocolparticipants

1 month 2 months 3 months 4 months 5 months 6 months

after dose-2

BBV152 Placebo

N=3248 N=3041
Efficacy Endpoint n Rate n Rate VE (%) (95% ClI)
Asymptomatic COVID-19 13 0.40% 33 1.09% 63.6 29.0, 82.4

occurrence >14 days after Dose 2

Symptomatic + Asymptomatic 19 0.58% 56 1.84% 68.8 46.7, 82.5
COVID-19 occurrence >14 days |
- after Dose 2 ‘
Ay l

SAGE meeting October 2021
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Secondary Efficacy 5 :l | é?(ﬁi‘r
Leod Jnnovadion,
Efficacy Endpoint BBV152/COVAXIN™ Placebo Cases (N) Person- \/accine efficacy (Cl)
Cases (N) Person-yrs yrs
Gender
Male 18 (5703) 63 (5671) 72.3%
1014.9 985.5 (52.5-84.5)
Female 6 (2768) 43 (2831) 86.0%
492.5 492.7 (67.1-95.1)
Age group (yrs)
18-60 19 (7578) 90 (7537) 79.4%
1352.5 1318.4 (66-0—88-2)
260 5(893) 16 (965) 67.8%
155.0 159.8 (8-:0-90-8)
Comorbidity, presence
Yes 12 (2328) 37 (2518) 66.2%
371.9 387.3 (33.8-84.0)
No 12 (6562) 78 (6412) 85.2%
1214.9 1168.2 (72.7-92.7)

SAGE meeting October 2021
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Swab processing for variants B :ll fﬁ (:P|:T
[-an( \gk'\aw{‘iu\;
FOLLOW-UP PERIOD Q RTPCR in
[_\_ ﬁ‘ central/local
laboratory

Active surveillance every 15 days begins 14 days —_—
after the 2" dose Hl]j :I I
- > & Q Q Q rl) Sequencing in
g g ) COVID-19 central

CASE

laboratory

Genome not

Retrieved N
5%

79 Swab Samples

Genome Sequenced in Central Lab Delta

www.bharatbiotech.com
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. : BHAXRAT
Variant Efficacy St
L@J&khuw&%
BBV152 Placebo
N=8471 N=8502
Efficacy Endpoint n Rate n Rate VE (%) (95% Cl)
Delta Variant (B.1.617.2) 13 0.15 37 0.44 65.2 (33.1,
Symptomatic COVID-19 83.0)
Kappa variant (B.1.617.1) 1 0.01 10 0.12 90.1 (30.4,
99.8)
Alpha Variant (B.1.1.7) 1 0.01 3 0.04 - -
Others 0 0 4 0.04 - -

SAGE meeting October 2021
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Safety

www.bharatbioteclb <
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. & &
Proportion of All AEs between groups were similar B L"I f\T-E{cA.:T
BBV152 Placebo [ ool Innovadion,
(N = 12,879) (N = 12,874)
Events Participants Events Participants
m n (%) m n (%)
1597 1597
All Adverse Events 2930 3029
(12-4) (12-4)
Solicited AEs
1223 1136
Any solicited AE 1949 1720
(9-5) (8-8)
Solicited AE within 809 702
1151 994
7 days post dose 1 (6:3) (5-5)
Solicited AE within 568 548
798 726
7 days post dose 2 (4-4) (4-3)
489 609
Unsolicited AEs 981 1309
(3:8) (4-7)
39 60
Serious Adverse Events 40 66
(0-30) (0-47)
' 301 319
All Medically Attended Adverse 475 548
Events (MAAEs) (2-3) (2:5)
All Adverse Events of Special - 23 - 23
Interest (AESI) (0-18) (0-18)
41 59
All Ongoing AEs 63 93
(0-32) (0-46)

e wwWV. DiTaTatbiotech.com

SAGE meeting October 2021
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Severe COVID-19 SAEs BHAAT
nge\gkknw&w
s
Covid related SAEs (16)

\_

) e N
Vaccine Placebo
(1) (15)
) \ J
BBV152 Placebo VE
Severe Symptomatic COVID-19 16 1/8473 (0.01) 15/8505 (0.18) 93.3 (56.5, 99.8)

SAGE meeting October 2021
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Overall Deaths BHARXRAT

BIOTECH
Lmoe\gkknw-{iu\,

Total Deaths
(15)

Non-COVID-19 COVID-19

Placebo (5) Vaccine(4) Placebo(3) Vaccine(1)

www.bharatbiotech.com
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Notable Safety Findings

No cases of

Bell's palsy
Thromboembolic events
Guillain-Barre Syndrome
Seizure

Myocarditis

Pericarditis

Anaphylaxis

©O OO0 O OO0 Oo

SAGE meeting October 2021
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Phase-Illl conclusions

K
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BIOTECH
[.Qo.o‘ \gk'\D\M&W

Efficacy

Immunogenicity

Vaccine Efficacy on
Delta Variant

Solicited adverse events (9.5% Vs. 8.2%) and Serious Adverse events
(0.3% Vs. 0.5%) were similar between both groups

BBV152 reported an Overall efficacy of 78.0%
Severe = 93.0%

Asymptomatic= 63.6%

All 95%Cl were above the 50.0% success criteria

Immunogenicity responses across 3 consecutive GMP lots was
equivalent

Overall, 65.2% vaccine efficacy on Delta variant

www.bharatbiotech.com
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Booster Trial
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. . . BHAXRAT
Phase 2 Amended to include a booster regimen: Double Blind Placebo RCT BIOTECH
mef&k&aw&u\;
‘Phase 2 Dose Ranging
study
L N=380
Day 0 BBV152 3g | BBV152 6ug
Dose 1 n=190 . n=190 |
== ' ' THE LANCET
l l Infectious Diseases
Dy 2 BBV152 3ug BBV152 6ug
Dose 2 n=190 n=190
'BBV152 6ug - '
o (Srd Dose) i Interim
after Dose 2 =95 n=95
2 Results
1 Month Blood Draw: Available
after Dose 3 Humoral and CMI responses

PBMCs from 20 subjects were used to analyze CMI responses. Whereas all sera samples can be analyzed for MNT50.
www.bharatbiotech.com
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Live Virus Neutralization (D614G) MNT,,
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@

0

Day 0

Vaccine Dose .

)" 4

www.bharatbiotech.com
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T
Licensed formulation of COVAXIN (6ug) demonstrated persistence of B L"I fﬁ cpﬁT
Nabs till 6 months post dose-2 (sero-naive individuals) L ol Fomsion
= 6 ng with Algel-IMDG

GMT 5.97 11.73 133.1 160.1 103.4 67.22

104
28 0 .o e T O
2R e = = == o=
= 5 L == g -
EE " =5 EE X S =
O
o — T *.°° - L x o
=

10° T T T T T T

Day o 28 42 56 118 208

® 6 pg with Algel-IMDG

100-
5= 196:0% §96:6%
Bk i82-5%
=5 754
E R
N {66-9%
IR
%=
2 .2 50-
2L
1 o
= >
£ g
Bﬁg 259 121-5*’/

0 T T L] 1 T
Dav 28 42 56 118 208
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Cell mediated Responses = :'I f\T_E‘l CP;T
(6 months post dose 2) ool ces Bl
N 80-
g ey 807 > e Central Memory
S i Qu  60- = Effector Memory
T — 60 ® N wn 7] o
< - X . < - 55 40- A
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- e i)
252 204 g =Ry I
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+
CD4" T cell Memory CD8" T cell Memory

» Longterm T cell memory response up to 6months indicated by the:
» Presence of both effector and central CD4+ T cell memory.

» Presence of CD8* Tza POpulation indicates the cytotoxic function against pathogen

www.bharatbiotech.c)
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Cell mediated Responses BHAXAT

(6 months post dose 2) L:;;Tii:\,

SARS-CoV-2 Specific IgG
Secreting Memory B cells

per 10° PBMCs, GMT 95% ClI

-20 T
Day 208

6 months (Post 1st Dose)

» Memory B cell responses were evaluated using ELISpot assay.

» Memory B cells secreting 1gG antibody was observed indicating the presence of B cell memory

response.
www.bharatbiotech.c) <
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Humoral Immunity:
0 Adecline in neutralizing antibodies was observed

0 Neutralizing antibodies persisted till 6 months after the second dose

0 90% of participants (at 6 month after dose 2) had detectable neutralizing responses (above LOD)

Cell Mediated Immunity:

o

T & B cell memory responses persisted till 6 months after dose 2
0 Presence of antigen specific Central (CD45RA"CCR7*) & effector memory (CD45RA-CCR7") CD4* T cell phenotype
indicated the anti-viral activity, which was earlier demonstrated by the release of cytokines such as IFNy, TNF-a etc.

0 Presence of antigen specific CD8* Tg,ra Phenotype may also suggest the generation of long term immunity.

www.bharatbiotech.c) <
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Planned Studies

K
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BIOTECH

Lmoe \gkr\nw-{‘iw

Phase2 Heterologous n=608 Study has been initiated
(Immunogenicity/Safety) Booster dose
Phase 4 HIV n=200 Protocol being submitted
Safety/ Immunogenicity
Phase 3 Pregnancy n=500 Protocol being submitted
Safety/Immunogenicity
Phase 4 Previously N=600 Protocol being submitted
Safety/Immunogenicity vaccinated (Ad
vector, mRNA)
Phase 4 Adults n=TBD Protocol being drafted
Co-administration with
Influenza

SAGE meeting October 2021
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Pregnancy - Adverse Event Following Immunization-From MOHFW, Govt. of INDIA BHARAT

BICTECH
Lm,oe\gk'\nw&w

* As per the data (from 16t January to 22" September) received from MOHFW, Govt. of INDIA:

» Throughout the country, a total of 379099 doses were administered to pregnant women till 22
Sep 2021.

> Total 13 AEFI’s reported till 26t Sep 2021
» 7 were minor cases
» 6 were serious adverse events (hospitalizations)
» All the subjects were recovered
e Causality assessment of all these events by National AEFI Committee is under process

* One death reported till date

www.bharatbiotech.com
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Effectiveness of COVAXIN against Hospitalizations and Mortality due to COVID-19, BH AR AT

Apr- Aug 2021; A Report of ICMR India BIOTECH
L ool Fnnemadion

Vaccine effectiveness in reducing Deaths

COVAXIN Person -week Number of Incidence of COVID- Vaccine effectiveness
time (per |[COVID-19 Deaths| 19 Deaths (per Rate ratio (95% Cl)
doses " s o (95% Cl)
million) (per million) million)
0 11814. 97 0.17 14.02 1
2 169.53 0.000089 0.52 0.04 (0.03-0.05) 96.3% (95.4-96.9)

Vaccine Effectiveness in reducing Hospitalizations

Number of .
COVAXIN Pe'fs°“ week COVID-19 Inmdence. Of.CO\.”D- . Vaccine effectiveness
time (per S 19 Hospitalization | Rate ratio (95% Cl)
doses o Hospitalization e (95% Cl)
million) " (per million)

(per million)

0 11814. 97 3.03 256.32 1

2 169.53 0.005121 30.21 0.117 (0.114-0.121) 88.2% (87.9-88.5)

www.bharatbiotech.com
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Risk Mitigation Plan
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BHARXRAT

BIOTECH
L%De\gkr\aw{‘iw

Important identified
risks

» Anaphylaxis;

» No cases of severe allergic reactions (anaphylaxis) were reported in Phase 1, 2
& 3 clinical trials

»However, 3 cases of allergic (hypersensitivity) reactions have been reported
after vaccine roll-out under Emergency use approval (98 million doses)

Important  potential
risks

»Vaccine-Associated Enhanced Disease (VAED), including Vaccine-Associated
Enhanced Respiratory Disease (VAERD)

» Although there is a theoretical potential risk for vaccine-associated enhanced
disease (VAED) including vaccine-associated enhanced respiratory disease
(VAERD) after vaccination, no such cases have been reported so far in the clinical
trials or from the vaccine recipients after approval of the vaccine under
emergency use authorization

Missing information

»Use in pregnancy

» Long term safety and efficacy

»Use in immunocompromised subjects Interaction with other vaccines.

»Use in frail subjects with unstable health conditions and co-morbidities (e.g.
chronic obstructive pulmonary disease (COPD), diabetes, chronic neurological

»Use in subjects with autoimmune or inflammatory disorders

disease, cardiovascular disorders)
www.bharatbiotech.c) <
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BBV152 Meets International Guidelines
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000000000

Nonclinical data supports vaccine effectiveness and safety

Phase 1 and 2 data support safety and persistent immunogenic responses

Meets all safety data expectations (2 months after second dose for 25,800 participants)
Sufficient cases of severe COVID-19 to severe efficacy

Final Efficacy (78%) and Delta (65%)

Neutralization data published against Alpha, Beta, Delta

Vaccine’s benefits outweigh its risks based on well-designed Phase 3 clinical trial
Demonstrated safety and immunogenicity in pediatric cohorts

Robust AEFI system in-place

Post Marketing safety underway

Trials in HIV infected, pregnant individuals are being planned

www.bharatbiotech.com
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Publications

1. Phase 3 Human Clinical Trial

https://doi.org/10.1101/2021.06.30.21259439

Efficacy, safety, and lot to lot immunogenicity of an inactivated
SARS-CoV-2 vaccine (BBV152): a, double-blind, randomised,
controlled phase 3 trial

> oo
BHARA

BIOTECH

medRyiv

‘THE PREPRINT SERVER FOR HEALTH SCIENCES

T

BM) Yale

28 Phase 2 Human Clinical Trial Safety and immunogenicity clinical trial of an inactivated SARS-CoV-
2 vaccine, BBV152 (a phase 2, double-blind, randomised controlled THE LANCET
https://doi.org/10.1016/51473-3099(20)30942-7 trial) and the persistence of immune responses from a phase 1 Infectious Diseases
follow-up report
3. Phase 1 Human Clinical Trial Safety and immunogenicity of an inactivated SARS-CoV-2 vaccine, THE LANCET
BBV152: a double-blind, randomised, phase 1 trial. . .
Infectious Diseases

https://doi.org/10.1016/51473-3099(21)00070-0

4. Neutralization of Beta and Delta variant of concern
https://doi.org/10.1093/jtm/taab104

Neutralization against B.1.351 and B.1.617.2 with sera of COVID-
19 recovered cases and vaccinees of BBV152

JournaL
of TRAVEL
EDICINE

5. Neutralization of Alpha Variant

Inactivated COVID-19 vaccine BBV152/COVAXIN effectively
neutralizes recently emerged B 1.1.7 variant of SARS-CoV-2

OURNAL
of TRAVEL

It

https://doi.org/10.1093/jtm/taab051 MEepicINE
6. Neutralization of Double mutant (B.1.617) Neutralization of variant under investigation B.1.617 with sera of |
BBV152 vaccinees = e
IDiscases

https://doi.org/10.1093/cid/ciab411

7. Hamster Efficacy Study

https://doi.org/10.1016/j.isci.2021BBV152-UK .102054

Immunogenicity and protective efficacy of BBV152, whole virion
inactivated SARS- CoV-2 vaccine candidates in the Syrian hamster
model.

@ CelPress

8. Non-Human Primate Efficacy Study
https://doi.org/10.1038/s41467-021-21639-w

Immunogenicity and protective efficacy of inactivated SARS-CoV-2
vaccine candidate, BBV152 in rhesus macaques

nare
commumcnmoﬂs

SN

92 Preclinical Safety and Immunogenicity

https://doi.org/10.1016/j.isci.2021.102298

Th1 Skewed immune response of Whole Virion Inactivated SARS-
CoV-2 Vaccine and its safety evaluation

@ CelPress

10. Neutralization of Brazil variant of concern P2 (B.1.1.28)
https://academic.oup.com/jtm/advance-

article/doi/10.1093/jtm/taab077/6277044

Neutralization of B.1.1.28 P2 variant with sera of natural SARS-CoV-

2 infection and recipients of BBV152 vaccine

SAGE meeting October 2021
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THANK YOU
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COVID-19 vaccines:
Additional vaccine doses
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g/’@ World Health

&9/ Organization

Agenda

Policy question 1: Are additional doses indicated for
Immunocompromised Persons to improve the immune response to the
primary series?

Policy question 2: Are additional doses indicated for older persons who
have received 2 doses of the inactivated COVID-19 vaccine
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40 countries have already confirmed a COVID-19 vaccine
boosters/additional doses

PLEASE NOTE: WHO DOES NOT RECOMMEND ANNUAL BOOSTER SHOTS
AND HAVE CALLED FOR A TWO-MONTH VACCINE BOOSTER MORATORIUM

INDICATIVE // NON-EXHAUSTIVE

Status of COVID-19 booster / additional dose administration, # of countries

tic = wvic [ uvic BBHIC

10 40

2

Countries providing boosters/  Countries with boosters Total confirmed
additional doses confirmed but not yet
started

DATA AS OF SEP 22, 2021

Key take-aways

30 countries already
started administering
boosters/ additional
doses as of Sep. 22:

— 2/3 of these, are HICs

— 2 LMICs: Indonesia &
Cambodia, both for
HCWs only

— UAE was the 1st
country to start a
booster programme in
May 2021

10 HICs confirmed a
booster programme but
have not started it yet
At least 11 other
countries are
considering a booster
programme
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Which target groups are / will soon be receiving

the 3rd doses / booster doses ?
Information from the 40 countries as of 22 September

Elderly
Age cut offs vary: 50+ / 60+ / 65+ / 70+ / 80+ / 86+

Immune compromised

Health care workforce

Both homologous / heterologous schedules are used

Time interval from (1st) 2nd dose to 3rd dose varies
depending on the target group
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At least 23M booster doses have been administered globally

PLEASE NOTE: WHO DOES NOT RECOMMEND ANNUAL BOOSTER SHOTS
AND HAVE CALLED FOR A TWO-MONTH VACCINE BOOSTER MORATORIUM

INDICATIVE // NON-EXHAUSTIVE

Total number of booster doses administered, #M doses

@ World
Turkey
=2 Israel

B Chile

B usa

:‘: Dominican Republic
Cambodia

SR Uruguay

|

=== Hungary

E Thailand

I I France

- Germany

M serpia

|

‘|— Iceland 0,05 .

—— Note: At least 13 other countries have reportedly started

I I Italy 0,01 administering booster doses (UAE, Bahrain, Russia, Indonesia,

E Cuba 0.01 Lithuania, UK, Sweden, China, Singapore, Czech Republic, Qatar,

. ’ Puerto Rico, Denmark) but specific data related to the number of
. Malta 0,01 booster doses administered is not available

|

== LUXembourg 0

Source: Our Word in data (data extracted on Sept. 22; latest data available for each country)

DATA AS OF SEP 22, 2021

e At least 17

countries have
started
administering
booster doses

~24M booster
doses have been
administered
globally incl. ~10M
in Turkey only

Booster doses
represent ~0.4% of
the total number of
doses administered
(24M doses out of
5,950M)
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The WHO stand on additional doses / booster doses

WHO's primary objective of SARS-CoV-2 vaccination is preventing hospitalizations and deaths globally

Robust evidence on waning VE against severe hospitalizations/deaths is still lacking. Current data on well maintained
VE against severe disease remains encouraging while WHO notes waning VE against mild breakthrough infections

From the global perspective, increasing the first dose coverage globally will have a higher public health impact
compared to increasing 3" dose coverage in a small number of countries

Therefore, WHO called for a moratorium on the use of booster doses until global vaccine coverage targets have been
reached and more robust data are available on the (1) public health need for a 3" dose and (2) booster dose
performance assessments have been conducted

WHO acknowledges the need for ongoing evaluation of VE over time

WHO acknowledges that special subpopulations (immune compromised or older persons, for example) will require
special attention

References: 1) Updated WHO SAGE booster interim statement, 1 October 2021; 2) Krause et al. Considerations in boosting COVID-19 vaccine immune
responses. Lancet 13 Sept 2021

World Health

B Organization
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What is the difference between
booster dose and “additional
dose”?

Today's session will focus on additional doses to enhance the immune
response to the primary series.

Dr Kaslow will elaborate on the difference between a “booster dose” and
“additional doses”, although we acknowledge that there is overlap.

Note: The next Extraordinary SAGE meeting in November 11 will look at booster doses in more depth
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Objectives for today Is to assess
the evidence for the need of
additional doses In
subpopulations

Policy question 1: Are additional doses indicated for
Immunocompromised Persons to improve the immune response to the
primary series?

Policy question 2: Are additional doses indicated for older persons who
have received 2 doses of the inactivated COVID-19 vaccine






Session4.3_Nohynek_Kaslow

i
N Y i7ati
& Organization

v@ World Health

Policy question 1.
Immunocompromised persons

(ICP)

What is the definition of ICP?--- Sonali Kochhar, 5 min
What is the evidence of reduced immunogenicity after a primary series in ICP?
What is the evidence of reduced VE in ICP who have received the primary series
What is the evidence of a third dose in ICP, homologous and heterologous?
What would be the optimal interval of an additional dose to the previous dose?






Session4.3_Nohynek_Kaslow

g/’@ World Health

N Y i7ati
& Organization

Policy question 2. Should an additional dose be offered
to older persons who have received a primary series of
CoronaVac Sinovac or BIBP-CorV Sinopharm

What is the immunogenicity and efficacy in older persons from RCT?
What is the VE in older persons from observational studies

What is the evidence on 3" doses for Sinovac and Sinopharm?

Age cut-off?

Interval to second dose?

Heterologous or homologous 3 dose?
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Definitions

Immunological: 1° versus 2°immune responses

Adapted from Janeway’s Immunobiology 9™ edition

Primary immune response: The adaptive immune response in
an individual upon first exposure to a specific antigen.

Secondary immune response: The adaptive immune response
in an individual upon second or subsequent exposure to a
specific antigen. (Compared to the primary response, the
secondary (anamnestic) response, which is generated by
reactivation of memory lymphocytes, is faster, higher, and longer
lasting.)

exposed individual

Secondary

immune response—s

fonger -

- faster

time —»

Operational (working): Primary series including
additional doses versus Booster(s)

Adapted from https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-08-13/03-
COVID-Goswami-508.pdf

Primary series: One or more vaccine doses administered to achieve an
initial sufficient protective immune response rate in a vaccinated
population for a defined period. Certain subpopulations may require an
extended primary series with one or more additional doses.

Booster dose(s): One or more vaccine dose(s) administered to restore
a sufficient protective immune response rate in a vaccinated
population that achieved an initial sufficient immune response rate but
with time (e.g., through waning immunity and/or new variants) has fallen
below a rate deemed sufficient in the vaccinated population.

vaccinated population

L
s
Targeted %
immunoprotected
(e.q., seroprotection rate)

% immunoprotected —»

Primary

Series Booster

Additional
dose

4B -











Should an additional dose of COVID-19 vaccine be
administered to immunocompromised persons?

Dr Sonali Kochhar (University of Washington)
Dr Keipp Talbot (VUMCQ)
Dr Edward Parker (WHOQO)
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Overview

(1) Definition of immunocompromised persons (ICPs)
(2) Rapid review methodology

(3) What is the evidence of reduced immunogenicity after a primary vaccine series
In ICPs?

(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?
(5) What is the evidence in support of an additional dose in ICPs?
(6) What is the optimal timing of the additional dose?





Defining immunocompromised populations

Aim

Provide a definition of moderately or severely ICPs who could be considered for an additional dose of COVID-
19 vaccine

Approach
» Search of PubMed on 10t September 2021, limited to articles in English

(("Coronavirus"[Mesh] OR "Coronavirus Infections"[Mesh] OR "coronavirus"[tiab] OR "coronaviruses"[tiab] OR
"nCoV"[tiab] OR "COVID"[tiab] AND ("Vaccines"[Mesh] OR "vaccine"[tiab] OR "vaccines"[tiab] OR "vaccination"[tiab]
OR "vaccinations"[tiab] OR "immunization"[tiab] OR "immunizations"[tiab] OR "immunisation"[tiab] OR
"immunisations"[tiab]) AND (("Immunocompromise”"[Mesh] OR "Immunocompromise"[tiab] OR
"Immunocompromised"[tiab] OR "Immunosuppress"[tiab] OR "Immunosuppressed”[tiab] OR

"Immunodeficient"[tiab]) NOT (Comment[ptyp] OR Editorial[ptyp] OR Letter[ptyp] OR News[ptyp] OR Newspaper
Article[ptyp]) NOT ("animals"[Mesh] NOT "humans"[Mesh]) AND English[lang])

« Second manual search through snowballing the reference list of eligible articles to identify additional articles

» Grey literature search preformed in Google, Google Scholar, and national vaccine advisory committee sites
using combination of terms

(Immunocompromise OR Immunosuppress OR Immunodeficient) AND (COVID-19 OR Coronavirus) AND (vaccine

OR vaccination OR immunization OR immunisation) AND (booster OR third dose OR 3rd dose OR additional dose
OR primary series)

SAGE meeting October 2021 3





Defining immunocompromised populations

Definition of ICPs included in recommendation

» Over 120 articles and guidance documents reviewed (including guidance from USA, UK, France, Canada,
Austria, Israel, Belgium, Germany, Lithuania, Slovenia, Serbia, Hungary)

» High degree of homogeneity in conditions considered moderately or severely immunocompromised to
be offered a third dose of COVID-19 vaccines

Active cancer .

Transplant recipients

Immunodeficiency .
HIV/AIDS .
Immunosuppressives .

Active immunosuppressive treatment for solid tumor or hematologic
malignancy (including leukemia, lymphoma, and myeloma), or within 12
months of ending such treatment

Receipt of solid-organ transplant and taking immunosuppressive therapy
Receipt of stem cell transplant (within 2 years of transplantation, or taking
Immunosuppressive therapy)

Severe primary immunodeficiency
Chronic dialysis

HIV/AIDS with a current CD4 count of <200 cells/ul and/or lacking viral
suppression

Active treatment with immunosuppressives causing significant
immunosuppression (including high-dose corticosteroids), alkylating agents,
antimetabolites, transplant-related immunosuppressive drugs, cancer
chemotherapeutic agents, tumor-necrosis factor (TNF) blockers, and other
drugs that are significantly immunosuppressive or have received in the
previous 6 months immunosuppressive chemotherapy or radiotherapy

SAGE meeting October 2021 4





Overview

(1) Definition of immunocompromised persons (ICPs)
(2) Rapid review methodology

(3) What is the evidence of reduced immunogenicity after a primary vaccins series
In ICPs?

(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?
(5) What is the evidence in support of an additional dose in ICPs?
(6) What is the optimal timing of the additional dose?





COVID-19 vaccine response in ICPs: review methodology

Search themes 2,621 records identified
COVID-19 + Vaccines + ICPs + Additional doses 2,333 in MEDLINE

283 in medRxiv

5 in reference lists/grey literature

(Last updated: 29t September 2021)

Target study profile

\4

\4

(1) N > 10 ICPs reported

(2) Studies of safety, immunogenicity, and P2 WEEELE [ESpErse [ I

efficacy/effectiveness in ICPs 256 — RNA
_ N _ 6 — Vectored
(3) Studies of additional dose in ICPs 9 — Inactivated

78 — Multiple (mostly
RNA/Vectored)

Articles included in evidence synthesis
(1) All articles on additional doses in ICPs (n = 23)
(2) All articles on vaccine effectiveness in ICPs (n = 7)

(3) All articles on immunogenicity for inactivated EUL COVID-19 vaccines in ICPs (n = 8)

23 — additional dose in ICPs
18 — RNA
5 — Multiple (RNA/Vectored)

(4) Selected articles on immunogenicity for vectored EUL COVID-19 vaccines in ICPs (illustrative subset)

A review of immunogenicity for RNA EUL COVID-19 vaccines in ICPs has recently been reported by ACIP (slide 5) and was not

repeated here

SAGE meeting October 2021






Overview

(1) Definition of immunocompromised persons (ICPs)
(2) Rapid review methodology

(3) What is the evidence of reduced immunogenicity after a primary vaccine series
in [CPs?

(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?
(5) What is the evidence in support of an additional dose in ICPs?
(6) What is the optimal timing of the additional dose?





COVID-19 vaccine immunogenicity in ICPs: RNA vaccine

Percentage response after 2 RNA vaccine doses in ICPs

100.0

N o) 0°)
o o o
o o o

Percent with antibody
response (%)

N
o
o

0.0

Darker blue color is
hematologic cancers

Cancer

Hemodialysis

Pooled analysis of 63 studies

Organ Transplant

Healthy
Controls:
95%—-100%

Immunosuppressive
Therapies

Presented to Advisory Committee on Immunization Practices (13t August 2021, Dr Kathleen Dooling)

Different antibody assays/thresholds adopted to define serological response
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COVID-19 vaccine immunogenicity in ICPs: non-RNA vaccines

Immunogenicity of vectored vaccines

Reduced antibody response to ChAdOx1-S/Ad26.COV2.S reported in association with:

o0 Solid organ transplant (Boyarsky et al; Transplantation)

o

Immunosuppressive therapy (Kennedy et al; Gut)

0 Hematologic malignancy (Parry et al; Blood Cancer Journal)

Immunogenicity of inactivated vaccines

Reduced antibody response to SinoVac-Coronavac/Sinopharm-BIBP reported in association with:

o

0]
0)
0]

Smaller evidence base than RNA vaccines, but consistent trend towards reduced immunogenicity relative to non-

Rheumatic disease (Medeiros-Ribeiro et al; Nature Med)

Cancer (Keracin et al; Future Oncol)

Solid organ transplant (Bruminhent et al; medRxiv)

Hemodialysis (Holt et al; Nephrology)

ICP controls across vaccine platforms and ICP subgroups

SAGE meeting October 2021





Overview

(1) Definition of immunocompromised persons (ICPs)
(2) Rapid review methodology

(3) What is the evidence of reduced immunogenicity after a primary vaccine series
In ICPs?

(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?
(5) What is the evidence in support of an additional dose in ICPs?
(6) What is the optimal timing of the additional dose?





COVID-19 vaccine response in ICPs: real-world effectiveness

Vaccine effectiveness (95% Cl)

Study ; Design Vaccine(s) Outcome
group ICP Non-ICP

Tenforde et al;

Clin Infect Dis IC/IS USA Case—control 2 x mRNA Hospitalisation 59 (12-81) 91 (86-95) 87 (81-91)
Eﬂwge etali /s usa Case—control 2 x mRNA Hospitalization 63 (44-76) 90 (87-92) 86 (82-88)
Chseldiesial gm0y Cohort 2 x BNT162b2 Symptomatic 75 (44-88) nr 94 (87-97)
Clin Infect Dis ymp o
A et alf IBD  USA Cohort 2 x MRNA Severe 70(nd)  nr nr
Gastroenterol
Chema|ta|'ly et KT Qatar Cohort 2 x mMRNA Severe/fatal 72 (0-91) n.r. n.r.
al: medRxiv
H . - b

Whitaker et al 2 x BNT162b2 Symptomatic 73 (34-89) n.r. 93 (86-97)
PHE breprint IC/IS UK Cohort

prep 2 xChAdOX-1S  Symptomatic 75(19-92) nur. 78 (70-84)b
polincki et al- Symptomatic 64 (57-70) 79 (78-81) 79 (77-80)

olnskietal cns  usA Cohort 1 x Ad26.COV2.S

medRxiv

Hospitalization 68 (54-77) 83 (80-85) 81 (79-84)

59-75% 79-91% 78-94%

IBD, inflammatory bowel disease; IC/IS, immunocompromised or immunosuppressed; KT, kidney transplant.

a Specific definitions for IC/IS varied by study, but typically included some combination of the following: solid organ/hematologic cancer,
HIV/AIDS, congenital immunodeficiency syndrome, solid organ transplant, receipt of immunosuppressive therapy, advanced kidney
disease, and/or IBD.

b Subset aged 16-64y used as reference.
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COVID-19 vaccine response in ICPs: real-world effectiveness

Breakthrough cases

RNA-vaccinated ICPs made up 240% of hospitalized breakthrough cases during observational
studies in USA' and Israel?, despite making up a small fraction of this in the general population

T Tenforde et al (2021); Clin Infect Dis

2 Brosh-Nissimov et al (2021); Clin Microbiol Infect
SAGE meeting October 2021 12





Overview

(1) Definition of immunocompromised persons (ICPs)
(2) Rapid review methodology

(3) What is the evidence of reduced immunogenicity after a primary vaccine series
In ICPs?

(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?
(5) What is the evidence in support of an additional dose in ICPs?
(6) What is the optimal timing of the additional dose?





COVID-19 vaccine response in ICPs: additional dose

N studies
0 10 20
g coron I -
= Jall P
France |G 14

usa I3
c
O Germany [H3
?3 Austria ] 2
o
= Canada |1 . . . .

| 23 studies reporting on additional doses in ICPs
Israel 1
* Total N: 1,807
o SOF 2  Study type: cohort (n = 21) and RCTs (n = 2)
g oiAL 5 » Location: primarily in Europe (n = 19)
RN E «  Vaccine: RNA (n = 18) and mixed RNA/vector (n = 5)
O . .
= other |2 * ICP group: solid organ transplants (n = 13), dialysis (n = 5),
cancer (n = 3), and other (n = 2)

ot [ s
()
§ mop |2
@© _ BNT, BNT162b2; CAN, cancer; DIAL, dialysis; MOD, mRNA-1273; RCT, randomized controlled trial; SOT,
= Mixed - > solid organ transplant.
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France
USA
Germany

Austria

Location

Canada

Israel

SOT

DIAL

CAN

ICP group

Other

BNT

MQOD

Vaccine

Mixed

N studies
0 10 20

Interval, 1°
Study Country | Design | Vaccine to additional
aoup () s fe 7]

Del Bello et al; Am J Transplant France Cohort 396 2

Masset et al; Kidney Int SOT France Cohort  BNT 136 2 --
Kamar et al; NEJM SOT France Cohort  BNT 101 2 --
Chavarot et al; Am J Transplant SOT France Cohort  BNT 97 2 --
Stumpf et al; Transplantation SOT Germany Cohort  BNT 71 2 --
Massa et al; SSRN preprint SOT France Cohort  BNT 61 1 -
Charmetant et al; medRxiv SOT France Cohort  BNT 66 nr. ---
Peled et al; J Heart Lung Transplant SOT Israel Cohort  BNT % 6 ---
Westhoff et al; Kidney Int SOT Germany Cohort  BNT 10 2 ---
Frantzen et al; Nephrol Dial Tr DIAL France Cohort  BNT 88 2/3 ---
Espi et al; medRxiv DIAL France Cohort  BNT 75 <3 ---
Ducloux et al; Kidney Int DIAL  France Cohort  BNT 5 nr -
Longlune et al; Nephrol Dial Tr DIAL  France Cohort  BNT 12 1 --
Bensouna et al; Am J Kidney Dis DIAL  France  Cohort BNT 69 2 I

Re et al; medRxiv CAN France Cohort  BNT 43 3 ---
Gounant et al; medRxiv CAN France Cohort  BNT 30 21 ---
Benotmane et al; JAMA SOT France Cohort  MOD 159 2 --

Hall et al; NEJM SOT  Canada RCT MOD 60 2 I
Greenberger et al; Cancer Cell CAN USA Cohort  Mixed 49 3 -
Connolly et al; Ann Rheum Other  USA Cohort  Mixed 18 3 -
Werbel et al; Ann Intern Med SOT USA Cohort  Mixed 30 2 --
Schrezenmeier et al; medRxiv SOT Germany Cohort  Mixed 25  2/4 --
Bonelli et al; medRxiv Other  Austria RCT Mixed 60 21 ---

B, B-cell response; BNT, BNT162b2; CAN, cancer; DIAL, dialysis; MOD, mRNA-1273; RCT, randomized
controlled trial; S, safety; SOT, solid organ transplant; T, T-cell response.
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COVID-19 vaccine response in ICPs: additional dose (reactogenicity)

Reactogenicity of dose 2 (2D) vs dose 3 (3D) in hemodialysis patients

100 Severity :

t Espi l; medRxiv

S 0= ] Mid Study spi et al; med
::-E [ Moderate
3 130 Bl Severe Country France
s Bl Critical
c 20 I Vaccine BNT162b2
g
S 10 I I I I B Population Hemodialysis
Q. = - fi=r] = B

‘..":-. ‘ =y e 1
Mter'-)_ 5 75

i _Pa_in at_ Redness Swelling Fever Fatigue Headache Chills Vomiting Diarrhea Soreness Joint pain

injection site . |

local events systemics events D2-D3 interva 3m

» Reactogenicity profile similar to earlier doses (generally mild and transient)
* No critical side effects requiring hospitalisation

» Results consistent in other studies, but overall N is modest and several observational studies
only report on SAEs

Espi et al; medRxiv 2021; doi 10.1101/2021.07.02.21259913
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COVID-19 vaccine response in ICPs: additional dose (RCT

RCT of mRNA-1273 vs placebo in vaccinated transplant patients

Anti-RBD Antibodies before and after Third Dose Polyfunctional CD4+ T Cells after Third Dose
100,000.0
- Study Hall et al; NEJM
10,000.0 N
e K 02,0 ® Country Canada
£ 10000 T E 10 ..':'" °®
5 33 ®¢0 Vaccine mRNA-1273 (MOD
3 I e R 1 o)
T 1000---- g = . @ '
Z : ié 102~ %0 0 ° ® Population Solid organ
a we o® ‘o'* transplant
2 ¢ e o
= 10.04 % i 1 ® e @ 120
< g A (60 MOD/60 PL)
= 4
ey & D2-D3 interval 2m
10° s OO Oo——
0.1 mRNA-1273 Placebo
Before  After Before  After
mRNA-1273 Placebo

« 1m after D3, RBD-Ig 2100 U/ml in 33/60 (55%) in MOD group and 10/57 (18%) in PL group
* No grade 3/4 AEs or acute rejection episodes in MOD group

Hall et al; NEJM 2021; doi 10.1056/NEJMc2111462
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COVID-19 vaccine response in ICPs: additional dose

Cumulative seroconversion in transplant patients

ek Pa——
106 ek
1.0" i ey dekkk )
— S 108+ Study Del Bello et al;
0.8 i Am J Transplant
< g 10
® 0.64 b il -4 Country France
Qo - 10
s 5 _
T 0.44 = 107 Vaccine(s) BNT162b2
£ Qo
® 0.2- o 1077 : Solid organ
Population I
100 Lg—T—=— transplant
0.0
7] ] L] L
& o &£ & Qo"’ oo" Oo" Qo" 396
(]
9 Ry K O > R
ol o & S & S ‘
& & G'@ & G‘f' & & D2-D3 interval Tm
i o «© R £ &N 9
& )
P A Tt I
& &
ooa O‘&

» S-lg prevalence of 1% before D1, 5% before D2, 41% before D3, and 68% after D3 (left panel)
* Includes increase in titres among patients seronegative prior to D3

Del Bello et al; Am J Transplant 2021; doi 10.1111/ajt.16775
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COVID-19 vaccine response in ICPs: additional dose

Cumulative seroconversion before and after additional dose

soT DIAL CAN
100+
N
@ 100
75+ _ @ 200
g | @ 300
= T 1 @ :00 . . .
S 50+ e 13 studies with paired data
f‘; ICP group « Continued seroconversion after additional dose
= 25 ~ soT apparent in SOT and DIAL patients (data lacking
. DIAL for other ICP groups)
0- i - CAN

Post D2 Post D3 Post D2 Post D3 Post D2 Post D3

Response to additional dose in primary series non-responders

ICP group
751 I B3 sor » 22 studies with data post D3 in primary series
DIAL non-responders
" B3 can . .
. Other * De novo seroconversion rate of 25-50% in
o . . .
2 majority of studies
3 N
= == | & & » Direct comparison across studies challenging due
® 100 to variation in assay, response criteria, patient
: 150 characteristics, and sampling timepoints
200
0+ o

SOT DIAL CAN Other

CAN, cancer; DIAL, dialysis; SOT, solid organ transplant.
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Overview

(1) Definition of immunocompromised persons (ICPs)
(2) Rapid review methodology

(3) What is the evidence of reduced immunogenicity after a primary vaccine series
In ICPs?

(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?
(5) What is the evidence in support of an additional dose in ICPs?
(6) What is the optimal timing of the additional dose?





COVID-19 vaccine response in ICPs: timing of additional dose

Dose intervals in ICP studies to date

N studies

15
10
5 4
, B

10

2

3 4 5
Interval (months)

* 1-3m interval in majority of studies
¢ Optimal timing of additional dose has not been tested

in ICPs
» Significant non-response rate to primary vaccine
1 2 series alongside high risk of severe disease in ICPs
— | provides rationale for shorter interval
6 n.r.
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Summary

* Primary vaccine series offers reduced immunogenicity/VE in ICPs

« Additional dose has reactogenicity profile consistent with earlier doses

o 25-50% of primary series non-responders become seropositive after additional
dose

* Key knowledge gaps:
o Variation in response across specific ICP subgroups
0 VE and duration of protection following additional dose
0 Optimal timing of additional dose
0 Relative benefits of heterologous vs homologous additional doses










Policy question: Is a 3" dose needed for older persons who have
received 2 doses of inactivated COVID-19 vaccines?

Dr. David C. Kaslow, PATH
SAGE Meeting
5th October 2021
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Immunogenicity of the primary series for inactivated vaccines

pre-licensure clinical studies
(data from the companies)






Primary series immunogenicity — Sinopharm-BIBP

Immunogenicity data from product-specific EUL

Neutralizing antibody seropositivity rate (SPR; titre21:4) and geometric mean titres (GMTs) in clinical studies with the authorized dose (4
ug) given on the 0/21- or 0/28-day schedule

Adults 18-59 years Adults 260 years

COVIV-01 COVIV-01 COVIV-05 COVIV-05 COVIV-01 COVIV-02
0/21-day Pilot lot Commercial 0/28-day 0/21-day

0/28-day

Before
vaccination

14 days after
second dose

28 days after
second dose

90 days after
second dose

Seropositive %
(95%Cl)
GMT
(95%Cl)
Seropositive %
(95%Cl)
GMT
(95%Cl)
Seropositive %
(95%Cl)
GMT
(95%Cl)
Seropositive %
(95%Cl)
GMT
(95%Cl)

schedule

N=24
0

2.1
(2.0, 2.3)
100
(n.r.)

211.2
(159.0, 280.6)

n.r.

201.2
(149.9,270.0)

n.r.

n.r.

schedule

233.6

(176.2,309.7)

n.r.

285.6

(208.3,391.6)

COVIV-01 COVIV-02
0/28-day 0/21-day
schedule schedule
N=84 N=838
9
o (n.r)
. 2.3
: (2.2,2.3)
nr 100
ol (99.6,100)
. 156.2
(149.8,163.0)
n.r. n.r.
214.8 nr
(179.2,257.6) o
n.r. n.r.
n.r n.r

0/21-day
schedule
N=585

n.r.

n.r.

100.0
(99.4,100.0)

143.4
(136.5,150.7)

n.r.
n.r.
n.r.

n.r.

0/21-day
schedule
N=589

n.r.

n.r.

99.8
(99.1,100.0)

141.8
(134.7,149.2)

n.r.
n.r.

n.r.

schedule

N=24
0

2.5
(2.1, 2.9)
100
(n.r.)

131.5
(108.2, 159.7)

n.r.
n.r.
n.r.

n.r.

Trend towards lower nAb GMTs in adults 260 y vs 18-59 y for both 0/28-day and 0/21-day schedules
Duration of nAb titre data limited to 90 days in adults 18-59 y on 0/21-day schedule: no evidence of waning

nAb GMT
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schedule

N=42
14
(n.r.)

2.5
(2.1, 3.0)
100
(92, 100)
109.7
(97.4,123.4)

n.r.
n.r.

n.r.





Primary series Immunogenicity — Sinovac-CoronaVac

Immunogenicity data from product-specific EUL

Neutralizing antibody seropositivity rate (SPR; titre=1:4) and geometric mean titres (GMTs) in clinical studies for the authorized dose (3 ug),
given on a 0/14-day schedule

Adults 260 years

Adults 18-59 years
China China China China China Indonesia Chile China Chile
Corona-01 Corona-01 Corona-04 Corona-04 Corona-04 Corona-04
Phase 1 Phase 2 Phase 3 Phase 3 Phase 3 Phase 3
N=397
0

N=24 N=118 N=251 N=248 N=499 N=23 N=251 N=10
Seropositive % 0 0 0 0 0 n.d 0 n.d
Before (95% Cl) (0, 14) (0, 3) (0, 1) (0, 1) (0, 1) (0, 1) ' (0, 1) o
vaccination GMT 2 2 2 2 2 2 n.d 2 n.d
(95% Cl) (2,2) (2,2) (2,2) (2,2) (2,2) (2,2) ' (2,2) '
Seropositive % 46 92 93 91 92 96 94 82 90
Sk e (95% Cl) (26, 67) (86,97) (89, 96) (86, 94) (89, 94) (93,97) (n.d.) (77, 87) (n.d.)
second dose GMT 6 28 18 19 18 16 16 12 39
(95% C1) (4,9) (23, 34) (16, 20) (16, 21) (17, 20) (15, 17) (10, 26) (11,13) (10, 163)
Seropositive % 25 94 q q q g 96 q 100
n.d. n.d. n.d. n.d. n.a.
28 days after (95% Cl) (10, 47) (88, 98) (n.d.) (n.d.)
second dose GMT 5 24 18 49
n.d. n.d. n.d. n.d. n.d.
(95% Cl) (4, 8) (21, 28) (9, 33) (22, 106)
Seropositive % 84
(95% CI) n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d
90 days after ° (80, 87)
second dose GMT 7
(95% CI) n.d. n.d. n.d. n.d. n.d. o n.d n.d. n.d

e Trend towards lower nAb GMTs in adults 260 y vs 18-59 y for 0/14-day schedule in China but not Chile study

e nAb titre duration limited to 90 days among adults 18-59 y in Indonesia, and suggest waning GMT

* nAb GMTs tend to be higher with the 0/28-day schedule (not shown; see also next slide) compared to the 0/14-
day schedule
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Immunogenicity of the primary series for inactivated virus vaccines

post-introduction data
(investigator-initiated immunogenicity studies over time,
against variants, and compared to other vaccines)





Primary series immunogenicity — Sinovac-CoronaVac

Centers for Disease Control and Prevention

% CDC 24/7. Saving Lives, Protecting People™ Search Q
EMERGING INFECTIOUS DISEASES
ISSN: 1080-6059
EID Journal > Volume 27 - Early Release > Main Article > Figure 9 o @ @

Disclaimer: Early release articles are not considered as final versions. Any changes will be reflected in the online version in the month the article is officially refeased.
Volume 27, Number 12—December 2021

Research Letter

Limited Protection of Inactivated SARS-CoV-2 Vaccine against Wuhan Strain and

Variants of Concern  https://wwwnc.cdc.gov/eid/article/27/12/21-1772_article < Va ria nts >
Overview A Wuhan B Alpha C Beta D Delta
p =0.001 p <0.001
Study Hunsawong et al; EID 1004 T 100 mumases 100+ 100- A
. 5 % | S ST 5
Trial ID TCTR20210325003 £ & . £ g =
B &S = = =
. g 75- ] ?4, E E 75- p<0.001 E 75- p <0.002
Country Thailand = o2, c = 1 B L
- &% - ~ n
accine oronavac %, 50- m@ %, % 50- . % 50- :g
HCW - L = - '3 = o%e
Qo = ap oo Qo ®
0 (= - c o ? c ®
Population “EL0 e (S = ad = S S -
Median 39y © 25- | = s 25- . s 25- ®
IQ 30-51 = p<0.001 @ ol = =t p <0.001 v 5 p <0.001 %
( Y) g =% J 2 g T 2 T
B P
207 0-mr o e 0- am - o- an d» e
DOSGS 2 Baseline \2"—@ 12—&2 Baseline \i'_ki l&—kiZ Baseline i—ki 12—&2 Baseline \ir_R?s' 12;12
in vitro testing by surrogate virus neutralization test ELISA and microneutralization assay of CoronaVac-induced neutralizing
D1-D2 interval 2-4 weeks Wuhan strain and Alpha-, Beta-, and Delta-variant SARS-CoV-2 antibodies (n = 207). Overall vaccine-induced neutralizing

antibodies shown at baseline, 2—3 weeks, and 10-12 weeks after second dose.

¢ CoronaVac % inhibition neutralizing rate declined significantly between D2+2-3w and D2+10-12w for variants:
e D2+2-3w:  Wuhan 61% Alpha 36% Beta 3.4% Delta 8.7%
o« D2+10-12w: Wuhan 50% (ns) Alpha 18% Beta 1.8% Delta 1.8% (p<0.001, except Wuhan p=0.2)

* nAbs titres (by MNT, not shown) waned in a time- and variant-dependent manner, with nAb half-lives of:

* Wuhan 47.2d (95%Cl 37.5-56.9); Alpha 38.6d (95%Cl 31.2-45.9); Beta 6.9d (95%Cl 3.2-10.6); and Delta 72.3d (95%Cl
6.8-17.8d)
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Primary series immunogenicity — Sinovac-CoronaVac

THE LANCET
Microbe

CORRESPONDENCE | VOLUME 2, ISSUE 9, E423, SEPTEMBER 01, 2021

Comparative immunogenicity of mRNA and inactivated

vaccines against COVID-19 A e B Pee
Wey Wen Lim « Loretta Mak - Gabriel M Leung - Benjamin J Cowling Malik Peiris 5 - 100% -
Published: July 15,2021 « DOI: https://doi.org/10.1016/52666-5247(21)00177-4 :g 4 - E B80% -
3 c
CQ; 34 % 80% -
Overview 5 - £ o
. . : % m .
Study Lim et al; The Lancet Microbe g1
. . ﬂ - 2 " S ha b % 2 1 &
Tr al ID not prOVI ded Pre-vaccination After After Pre-vaccination After Atter
] . first dose second dose first dose second dose
Country (City) China (Hong Kong)
. C D
Vaccine CoronaVac BNT162b2 PANTs RRNT
HCW HCW 2320 . o 320 -
Population 55% male 23% male 160 1 -/' 160 1 o
P Median 37y Median 47y £ o1 = g = : .
40 wo 40 - -
(26-60y) (31-65y) E s i x E o
<10 - ¥V — = 0 T me--e-mwE T B
Doses 2 2 EWTHabE CoronsVis BNTIRZI: ComnaVes EBNTISbE CoronaVac ENTIE82 ConnaVias BNTI22 Corenaiue BNTIE2b2 CaronaVas
Pre-vaccination After After Pre-vaccination After After
_ H H first dose second dose first dose second dose
D1-D2 interval not provided

BNT162b2 (mRNA) ——
CoronaVac (V)

» Comparative immune profiling [receptor binding domain (RBD) ELISA, surrogate virus neutralization test (sVNT),
and plaque reduction neutralisation tests (PRNT;, and PNRTy,)] before D2 and D2+21-35d suggested
CoronaVac elicited lower binding and nAbs titres than BNT162b2.
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Immune responses to a homologous third dose (D3)






Response to a third dose of Sinovac-CoronaVac in healthy adults <60y

Overview
Study
Trial ID
Country

Vaccine

Population

D2-D3 interval

Design

0d/28d/56d X

0d/28d/208d X
0d

» After CoronaVac 3 ug D2, SPR (titre >8) declined from >94% at D2+28d to <40% after D2+6m
» If D3 given 28d after D2, GMTs were 1.3-2-fold higher on D3+28d vs D2+28d

Pan et al; medRxiv

NCT04352608

China

CoronaVac (3 ug* or 6 ug)

Healthy adults, 18-59y

540 (60 per group)

28d or 180d

* Licensed formulation

+28d schedule

X X
+6m schedule

X

14d 28d 42d 56d +6m

%

0d/28d/56d schedule

Neutralization titer

8192 5
2048 H
512 4
128 4

321

(=]

Days since vaccination

0d/28d/+6m schedule

Neutralization titer

67 '

20 20 20 i 2.0 2.0
—_— —_—

- . - - ¥ £
T
0

» If D3 given 6m after D2, GMTs were 3-5-fold higher on D3+28d vs D2+28d

SAGE meeting October 2021

Seropositivity (%)

Seropositivity (%)

100 A

80

60

40 4

20 4

® 3ug @ 6pug @ Placebo

N

ol l ! l

100

80 1

60

40

) 1 I
0 56™ 84 236
Days since vaccination

_

Pan et al; medRxiv 2021; doi 10.1101/2021.07.23.21261026
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Response to a third dose of Sinovac-CoronaVac in healthy adults <60y

Overview Deep immune profiling in exploratory subset (n = 38)
Study Pan et al; medRxiv Convalescent ,
Vaccinee (3-dose) 10 '! 177 14
Trial ID NCT04352608 s T 53 T 105 58
c - x - :
Country China g = 2 10 _|_ ]: T
g s 9
Vaccine CoronaVac £F 657« B : ,{‘ _J_
g 2 5.3x  5.3x 5 -
Population Healthy adults, 18-59y §§ ) 4.3x g 1 2
@ - 3.7x 101
@8 3.1x e
s . 3.0x
D2-D3 interval 180d 21 [ | |
E s 100 - | Ll L) L) L) L]
ol -2, 2, = 0 7 14 28 90 180
. BAML Bl BRaiEE Days post 3rd-dose vaccination
Design 20
+6m schedule 2
3 150 -
g
0d/28d/208d X X | x £ 100
5
2 504 3rd-dose
é _ 2nd-dose _"e{
gu} _-I-Hl.fllllt T T rr-r-Trrmrmrm \'IT'IIIIII'I IIIII TrTrrr
E ﬁgﬂ ‘“IJU' 21]0 SIEI'U 4ll}ﬂ
1st-dose Days post 1st-dose vaccination

« Based on immune profiling of exploratory subset, D3 (given at D2+6m) elicited:
* (i) higher NAbs vs VOCs, (ii) more durable antibody response up to 180d after D3, (iii) ongoing somatic
hypermutation (not shown), and (iv) increasing affinity after D3 vs D2 (not shown).

10

Wang et al; medRxiv 2021; doi 10.1101/2021.09.02.21261735
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Response to a third dose of Sinovac-CoronaVac in healthy adults 260y

Antibody response at 3 ug dose

Overview
. . 8192 1
Study Li et al; medRxiv :
ial CT04383 g 20487
Countr China -S T T t
’ g 1287 42 7/
. N .
Vaccine CoronaVac 'C—E 32 - +
Population Healthy adults, 260y D 8 1 3.4
z 2.0 =
303 2 -
D2-D3 interval =8m
. ) 97.8 100.0 100.0 100.0
Design __ 100 3 i )
9\2 80
2
3ugr X X || x 2 60 1
(7]
8 40 A
o)
0d 28d +8m T 20 - } 17.8
. ) N
* Licensed formulation o - 7 0.0
0 58 228 293 297 312

Days since vaccination

» After D2 of 3 ug CoronaVac, seroprotection rates (titre >8) declined from 98% at D2+28d to 18% at D2+6m
* When D3 given ~8m after D2, GMTs were 8-fold higher on D3+28d vs D2+28d

11

Li et al; medRxiv 2021; doi 10.1101/2021.07.23.21261026
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Response to a third dose of Sinopharm-BIBP in healthcare workers

Overview
Study Liu et al: medRxiv .
R ChiCTR2100042222 Antibody response
ChiCTR2100048665
Country China 2 600
' 3
Vaccine BIBP = w00
Population HCWs, r;gdlan age g
' o
>0 § 200 -
D2-D3 interval 5.5m Q
: g o-
Design TIT2T3T4 TS T6 T7 T8 T9

Non-randomised cohort Ygeeenae) - - - - 8228 - - -
/f /p/”f /’f SN\l - - - 7 25 9 67 - -

Dose 1 Dose 2 Boostdose

v w // v .
SR AEEEE
™M T2 T3 T4 T5 ™ T7 T8 T9

d0 d7 di14 d28 d56 d180 d187 d194 d208

» After D2 of BIBP, nAb seropositivity rates declined from 82% at D2+28d to 28% after D2+5.5m
» After D3 doses at 5.5m, GMTs 3-fold higher on D3+7d vs D2+28d
* D3 led to increase in S-specific CD4* and CD8* T cells, as well as memory B cells

12 Zhang et al; Cell Research

Liu et al; medRxiv 2021; doi 10.1101/2021.09.12.21263373
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Summary — homologous 2- and 3-dose schedules

» Antibodies induced by 2-dose primary series of CoronaVac and BIBP wane
swiftly over 6 months, becoming undetectable in over two-thirds of study
participants

« Antibodies binding to Alpha, Beta, and Delta variants were significantly lower by
3 months after Dose 2 (D2) of CoronaVac compared to 2-3 weeks after D2

 Dose 3 (D3) of CoronaVac/BIBP at 6 months elicits peak nAb titres 3-8-fold

higher than those observed after D2; whereas D3 of CoronaVac given 1 month
after D2 elicits peak nAb titres 1.3-2-fold higher than those observed after D2





Heterologous schedules with inactivated vaccines






Heterologous 2-dose schedules: Sinovac-CoronaVac/ChAdOx1-S

Anti-receptor binding domain (RBD; S protein)
serum immunoglobulin levels

CoronaVac-CoronaVac  CoronaVac-AZD1222 AZD1222-AZD1222 Convalescent patients
100000
. 3 ns
Overview : ‘ " - |
) : 1 1
Study Yorsaeng et al; medRxiv 10000 | 0.0 &
1 o
Country Thailand ggz
Study type Observational g - oo o
3 goo
Population Adults, 18-78y £ 888
-§ 100-E
g
. £
Design E
Mean
Dose 1 Dose 2 Interval N ]
Age g
CoronaVac CoronaVac 3w 42 80 °"‘*‘J’§ """"""""""""""""""""""""""""""""
OOO00
CoronaVac ChAdOx1-S 4w 38 54
ChAdOx1-S ChAdOx1-S 10w 48 80 0'<15MT 96.4 U/mL 797.2 UImL 818.1 UlmL 78.2 UImL
95%ClI (76.1,122.1) (598.7, 1062) (662.5, 1010) (52.8, 115.8)
Individuals n =80 n=54 n =80 n=91

« Heterologous 2-dose series of CoronaVac followed by ChAdOx1-S (4-w interval) yielded higher serum
immunoglobulin (Ig) levels than homologous 2-dose series of CoronaVac (3-w interval) and a
comparable Ig level to homologous 2-dose series of ChAdOx1-S (10-w interval)

15

Yorsaeng et al; medRxiv 2021; doi 10.1101/2021.09.01.21262955
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Heterologous 3-dose schedules: Sinovac-CoronaVac/ChAdOx1-S

Anti-RBD (S protein) serum immunoglobulin levels

Overview 14-49 days* after last dose
17 1 10 o1
Study Yorsaeng et al; medRxiv 2',‘.'.“}“' 9?_2 5;??1 ?quu? 78.2
_ 95% CL  (82.6, 116.1)  (763.5, 1008)  (7277,8679)  (52.8, 115.8)
Country Thailand : ses :
Study type Observational e : LL. :
Population HCWSs, mean age 40y in 3- -
dose group
1000
Design E
*Days S 100
D1-D2 D3 after N
interval +2.5m last "
dose
2 x CoronaVac 3w H - 21-49 170 B % .-
2xChAdOX1-S  1ow | - 21-35 169 ¢ e
2 x CoronaVac 3w HChAde1-S 14-35 210 5 Coronalac AZDNZIZ  CoronaVac (full vac.)  Natural infection
[Fulll et Cin ki ) [Full waccination) + ATDN 222 (46 weeeks Bfer omsel)

* N.B. No comparison group for homologous D3 regimens

e Heterologous 3-dose series of CoronaVac (2-doses with 3-w interval) followed by ChAdOx1-S (2.5-m
interval) yielded higher Ig levels than either homologous 2-dose series of CoronaVac (3-w interval) or
ChAdOx1-S (10-w interval)

* Not shown: Heterologous 3-dose series of CoronaVac (2-doses with 3-w interval) followed by ChAdOx1-S (2.5-m interval) had
significantly higher % inhibition in surrogate virus neutralizing tests (SVNTs) against VOCs than either 2-dose homologous primary

series
16

Yorsaeng et al; medRxiv 2021; doi 10.1101/2021.09.16.21263692
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Heterologous 2-dose and 3-dose schedules: Sinovac-CoronaVac/Cansino Ad5

Overview Anti-RBD (S protein) IgG GMTs
14 or 28 days after last dose
Study Li et al; medRxiv y
kkkk kkkk 3% %k %k Xk % 3% %k
Trial ID NCT04892459 65536 —/r— 1
Country China g 163847
2 - a e
=1 ( -
Study type Observer-blind RCT S 5 == - -
= 10244 o = - - ==
Population Adults, 18-59y 2 - -
E‘JE 256 a == ) - o i | w
=
. < (4- @ - = r'Y — =] a w—
DeSIgn hs ’ (=5} ] A v | ] A w [ ] w
3-dose schedule N* = 16 i
2 x CoronaVac || Ad5 95 © g (=] =] -
2 x CoronaVac | | CoronaVac 100 1
+3-6m 0 14 28
2-dose schedule 3-dose series 2-dose series
1 x CoronaVac | | Ad5 49 )
Regimen 2x CV + Ad5 2x CV + CV IxCV+Ad5 1xCV +CV
1 x CoronaVac | | CoronaVac 49
+1-3m GMT VNT @ 14d 197.4 33.6 54.4 12.8
(95%CI) (167.7-232.4 (28.3-39.8) (37.9-78) (9.3-17.5)

* N providing blood sample 28d after vaccination

14d after either D3 in 3-dose schedule or D2 in a 2-dose schedule, RBD-binding and NAb GMTs are higher with
heterologous (Ad5) than a homologous (CoronaVac) dose
Homologous 2-dose CoronaVac series 1-3m apart (approximating licensed schedule) was least immunogenic of
the 4 schedules evaluated

17

Li et al; medRxiv 2021; doi 10.1101/2021.09.03.21263062
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Heterologous 3-dose schedules: Sinopharm-BIBP/BNT162b2

Overview Immunogenicity data pre/post additional dose
Country Bahrain _
Study type Randomised trial (top) and S-antigen GMT SVNT pseudo-nAb GMT
- oiseiienel el s BIBP BNT162b2 BIBP BNT162b2

Design Pre D3

N e raps y o
2 x BIBP | BiBP 152
2 x BIBP | | BNT162b2 153 FoId—change 2.6 32.7 1.8 34

+6m N with complete 8w follow-up data: 127 (BIBP) and 121 (BNT162b2)

Preliminary impact data

SARS-CoV-2 positivity rates by vaccination group between 01 May 2021 and 11 September 2021

2 x BIBP 2 x BNT162b2 2 x BIBP + BIBP 2 x BIBP + BNT162b2

% PCR+ out of tests 0.76% 0.29% 0.22% 0.07%
undertaken (n/N) (1,449/191,239) (495/170,760) (64/29,054) (175/265,296)

» Greater increase in GMTs following heterologous vs homologous D3

» Early data support lower rate of infection following D3 with BNT162b2 vs BIBP, though potential for unrecognised
confounding given that vaccination was not randomly allocated

18
Data shared with SAGE WG by Jaleela Jawad and Manaf Al Qahtani on 215t September 2021
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Summary

e Based on limited immunogenicity data, a 2- or 3- dose heterologous (i.e., mMRNA
or Ad vector) dose may outperform a similar homologous inactivated vaccine
regimen

« Early data from Bahrain consistent with greater protection against infection
following a heterologous D3 (e.g.,, mRNA) than a homologous inactivated
vaccine D3

» [Reactogenicity profiles of D3 (heterologous or homologous) appear similar to
the standard two-dose primary series for the respective vaccine platform]

* [Long-term safety data of heterologous doses are limited]










Vaccine Effectiveness Data in
older aged persons and
waning for

Coronavac & Sinopharm

7N World Health
&9 Organization

Daniel Feikin & Minal K. Patel

October 5, 2021

SAGE Covid-19 VE WG

SAGE meeting October 2021





Session4.6_Feikin

g’@ World Health
¥&®” Organization

Sinovac’s

Coronavac

05/10 | Title of the

SAGE meeting October 2021 2





Session4.6_Feikin

@@% World Health
&Y Organization

Jara et al: VE in Chile

- Prospective national cohort of ~10 million,
excluding prior infection, May 1

Fully vaccine VE 16-59 years | 260 years

- Adjusted Cox PH model accounting for time- (Jara et al, (Jaraet al,

varying status of vaccination 5/1 5/1)
: : o Di 4 (62-6 67 (65-

- VE against severe disease is high but lower |seafse. _ 646 (65°68)
for those 260 for hospitalization and ICU Hospitalization 92 (90-93) 85 (84-
admission

ICU Admission 95 (92-96) 89 (88-9

Confirmed Death

Jara, A., Undurraga, E. A., Gonzdlez, C., Paredes, F., Fontecilla, T., Jara, G., Pizarro, A., Acevedo, J., Leo, K., Leon, F., Sans, C., Leighton, P., Suérez, P., Garcia-Escorza, H., & Araos, R. (2021). Effectiveness of an Inactivated SARS-CoV-2
Vaccine in Chile. New England Journal of Medicine. https:/doi.org/10.1056/NEJMoa2107715
https://www.minsal.cl/wp-content/uploads/2021/08/EFECTIVIDAD-PROGRAMA-VACUNACION-SARS-COV-2-3.08.2021.pdf
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WANING VE IN CHILE BY AGE GROUP

CORONAVAC. SLIDE EXPECTED EARLY NEXT (i) ot
WEEK V\i\) M Organization
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Ranzani et al

Test negative case-control study in Brazil
Conditional LR to account for matching variables

Due to differential timing of vaccine rollout,
comparison of VE by age groups might be
confounded by time (e.g., force infection,
Gamma circulation)

80+ years started vaccination about 2-3 weeks
in advance of 70-79

Conclusions on decreasing VE by age differ
from RCT, but possible confounding by time-
varying effects.

Incidence (14 day rolling
average cases per 100 000)

Start of vaccination: =90y =80y

+H

g — =90 years
80-89 years
====70-79 years 25
30 <70 years s
20
10
0
Oct2020 Nov2020 Dec2020 Jan2021 Feb2021 Mar2021 Apr2021 May2021
(n=28) (n=76) (n=59) (n=334) (n=517) (n=1841) (n=2322)
Case-control Vaccine effectiveness,
sets % (95% CI)
Cases with symptoms
70-74 years 7024 59.0(43.7 t0 70.2)
75-79 years 3519 56.2(43.0 to 66.3)
=80 years 2740 32.7(17.0to 45.5)
Cases admitted to hospital
70-74 years 3263 77.6(62.5t0 86.7) ——
75-79years 1928 66.6(51.8 to 76.9)
=80 years 1852 38.9(21.4to 52.5)
Deaths
70-74 years 1517 83.9(59.2t0 93.7) —
75-79years 1005 78.0(58.8 to 88.3) ——
=80 years 1027 44.0(20.3 to 60.6)
0 20 60 80 101

Vaccine effectiveness, % (95% CI

Ranzani, O. T., Hitchings, M., Dorion Neto, M., D&#039;Agostini, T. L., de Paula, R. C., de Paula, O. F. P., Villela, E. F. de M., Torres, M. S. S., de Oliveira, S. B., Schulz, W. L., Almiron, M., Said, R., de Oliveira, R. D., da Silva, P. V., de Araujo, W. N., Gorinchteyn, J. C., Andrews, J. R., Cummings, D. A. T., Ko, A., & Croda,
J. (2021). Effectiveness of the CoronaVac vaccine in the elderly population during a P.1 variant-associated epidemic of COVID-19 in Brazil: A test-negative case-control study. MedRxiv, 2021.05.19.21257472. https://doi.org/10.1136/bmj.n2015
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Ranzani: Risk of Bias Assessment. Y organization

Bias assessment Ranzini study Cochrane* Cheng* Zheng**
Confounding Serious Moderate

Selection of participants into study Serious Low

Classificaiton of intervention Low Low

Deviations from intervention Low Low

Missing outcome data Low Low

Measurement of the outcome Low Low

Selection of the reported results Low Low

Overall risk of bias Serious Moderate Good

No ROB assessment available for other studies

**Robins-l **Newcastle-Ottawa scale

Cheng, C.-J., Lu, C.-Y., Chang, Y.-H., Sun, Y., Chu, H.-J,, Lee, C.-Y., Liu, C.-H., Lin, C.-H., Lu, C.-J., & Li, C.-Y. (2021). Effectiveness of the WHO-authorized Covid-19 Vaccines: a Rapid Review of Global Reports till June 30, 2021. MedRxiv,
2021.08.23.21262500. https:/doi.org/10.1101/2021.08.23.21262500
https://covid-nma.com/vaccines/os_vaccines/ Zeng et al MedRxiv https://www.medrxiv.org/content/10.1101/2021.09.23.21264048v1.supplementary-material#:~:text=d0i%3A%20https%3A//doi.org/10.1101/2021.09.23.21264048
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Cerqueira-Silva et al: Brazil VE

- Retrospective cohort study 75.9 million vaccinated Brazilians January 18-July 24
» Excluded prior infection, anyone not with coronavac/AZ, some info missing (age, sex, vax status)
» Definitions
» Unvaccinated: <14 days post dose 1
» Problematic due to deferral bias or elevated risk bias being seen in other studies first 14 days
» Cox regression model adjusted for age, sex, region of residence, socioeconomic status, month dose

Adults > 20 yo Fully vaccinated

Infection 52.7 (52.1-53.4)
Hospitalization 72.8 (71.8-73.7)
ICU admission 73.8 (72.2-75.2)
Death 73.7 (72.3-75.0)

Cerqueira-Silva, T., Oliveira, V. de A., Pescarini, J., Bertoldo Junior, J., Machado, T. M., Flores-Ortiz, R., Penna, G., Ichihara, M. Y., Venancio de Barros, J., Boaventura, V., Barreto, M. L., Werneck, G. L., & Barral-Netto, M. (2021). Influence of age on the effectiveness and
duration of protection in Vaxzevria and CoronaVac vaccines. MedRxiv, 2021.08.21.21261501. https://doi.org/10.1101/2021.08.21.21261501
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CoronaVac
Overall |-
<60 |-
60-69 |-
70-79 |-
80-89 | -
=00 |- ........................ .......................
D‘.% 25-% 50:% ?5:% lﬂl:J%

Vaccine Effectiveness

Outcome . Infection . Hospitalization . ICU admission . Death
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Hospitalizations by
100,000 vaccinees
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7R World Health

g T . (¥4 Organization
. Evaluated daily incidence of hospitalizations s

» Low hospitalization incidence up to 84 days in vaccinees up to 79 years.

« 80-89 and =90 age groups lowest incidence 28 days post dose 2->increased but were lower than 1 dose

recipients
CoronaVac
=60 60-69 70-79 80-89 =90
12 I I ] I I | ' 1 I I
8 — — i prr /’“J.
a1 vy, M NI il -
0 e Y | ] s TR ——— 1 1 = = 1 I 1 I
D 14 280 14 28 56 8 0 14 280 14 28 56 84 0 14280 14 28 56 84 0 14280 14 28 56 84 0 14280 14 28 56 Y

Days after dose
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<=

@ Yy World Health
@877 Organization

WS

Villela et al: Brazil

Administrative database cohort of 65 million Brazilians linking health records for vaccination and
hospitalization/death from COVID-19

Adjusted only for age, state of residency

Unvaccinated group includes those 1-14 days post dose 1 — Bias!

VE against severe disease/death | VE against death

20-39 58 (56-61) 82 (77-86)
40-59 71 (70-72) 83 (81-85)
60-79 60 (60-69) 71 (71-72)
80+ 30 (29-31) 45 (44-46)

Villela, D. A. M., de Noronha, T. G., Bastos, L. S., Pacheco, A. G., Cruz, O. G., Carvalho, L. M., Codego, C. T., Costa Gomes, M. F. da, Coelho, F. C,, Freitas, L. P., Lana, R. M., Gomes Porto, V. B., Bastos Camacho, L. A., & Struchiner, C. J. (2021). Effectiveness of Mass
Vaccination in Brazil against Severe COVID-19 Cases. MedRxiv, 2021.09.10.21263084. https://doi.org/10.1101/2021.09.10.21263084
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g’@ World Health
¥#)¥ Organization
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Argentina MOH: Sinopharm CONFIDENTIAL, P—
CANNOT SHOW UNLESS GET OK FROM MOH P Organization

Argentina MOH report to SAGE

SAGE meeting October 2021 12
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More VE studies are ongoing/planned for
these vaccines

VV@ Yy World Health
pis

¥ Organization

Region of Eastern South-East | Western
the African | Mediterranean | European Asian Pacific
Name of vaccine Status Americas | Region Region Region Region Region
AstraZeneca/AZD1222, Planned/ongoing 5 3 1 14 9 1
o Sll/Covishield, SK Bio, etc Completed 2 17 2
= Planned/ongoing 2 8 1
=
] Janssen/Ad26.COV 2.5 ——— 1
Qo
£ 9 Planned/ongoin 2 2 2
£ &£ |Moderna/mRNA 1273 /ongoing
S5 Completed 9 1 2
Q 3 &
Planned/ongoin 3 6 4 11 1 2
S g Pfizer/BioNtech Comirnaty oG
>a Completed 11 1 35
. — -
) ) Planned/ongoing 1 1 2 2 1
Qo
S Sinopharm/BBIBP Completed
uE.: _ Planned/ongoing 4 3 3
Sinovac-CoronaVac
Completed 3
SAGE meeting October 2021 13
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g’@ World Health
¥#)¥ Organization

Summary
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Vaccine

Sinovac Brazil (Cerqueria) Infection 45 (44-47) 54 (52-55) 60 (59-61) 56 (53-58) 28 (21-34)
Chile Disease 64 (62-65) 67 (65-68)
Brazil (Ranzani) - 56-59 (43-70) I 32 (17-45)
Chile Hospitalization 92 (90-93) 85 (84-86)
Brazil (Ranzani) -- 67-78 (52-87) 39 (._271 -52)
Brazil (Cerqueria) 84 (82-87) 78 (76-80) 74 (73-75) I 64 (60-66) | 32 (22-41)
Chile ICU 95 (92-96) 89 (88-91)
Brazil (Cerqueria) 81 (75-85) 78 (75-81) 75 (73-77) 65 (60-70) I 35 (16-50)
Sl (VILEE) csﬁi‘;;eemeath 71 (70-72)* I 60 (60-69) 30 (29-31)
Chile Death 86 (70-93) 87 (85-88)
Brazil (Ranzani) -- 78-84 (59-94) 44 (20-61)
Brazil (Cerqueria) 76 (67-82) 79 (76-81) 78 (76-81) 67 (64-71) | 34 (22-44)
Brazil (Villela) 83 (81-85)* | 71 (71-72) I 45 (44-46)

Red line indicates a drop in VE of >10% between age groups. Yellow circle <50% VE.
No VE data on Sinopharm in public domain.

*Villela <60 group is 40-59 yo, others are all adults..

SAGE meeting October 2021 15










Frafiifewotrk for WHO recommendation
on RTS,S/ASO01 - Endorsed by SAGE & MPAG in April 2019

Step-wise approach to guide how and when data collected through the MVIP can inform
WHO recommendations on use of RTS,S/AS01 beyond the pilots.

» Aim to ensure a recommendation is
made as soon as risk-benefit of
the vaccine can be established
with the necessary level of
confidence, such that the vaccine
would not be unnecessarily withheld
from countries in need, if it is found
to be beneficial.

+ Recommendation would not be
predicated on attaining high
coverage, including dose 4
coverage

SAGE meeting October 2021 1
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Framework does not require demonstration
of high coverage, including 4t" dose

Since 2015 new data have alleviated previous concerns around the 4th dose

1. An extended follow-up study of subset of children from the Phase 3 trial (2009 — 2014)
showed that over a total of 7 years follow-up*:

* Any rebound was time limited with no excess severe malaria after 3 dose regimen

* No rebound after 4 dose regimen

 MPAG reviewed data and concluded that benefit was greater after 4 doses, but 3 doses were
also beneficial

2. Mathematical modeling (SwissTPH, Imperial) indicate most benefit is gained by
reaching high coverage with the first 3 doses, with 4th dose providing marginal added
benefit when considered on a population level over time

3. Attaining high vaccine coverage takes time, especially with vaccines administered in
the second year of life. Would not want to unduly delay introduction of a vaccine that
can be life-saving

*Tinto et al, LID 2019
’ SAGE meeting October 2021 2
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Summary findings from the MVIP

1. Feasibility: Vaccine introduction is feasible, with good coverage of first 3
doses through the routine systems, no impact on uptake of other vaccines,
insecticide-treated bed nets (ITNs), care-seeking behavior

2. Safety: No evidence in the pilot evaluations that the safety signals that were
seen in the phase 3 trial were causally related to the RTS,S vaccine
(meningitis, cerebral malaria, female deaths compared with male deaths)

3. Impact: Vaccine introduction resulted in a statistically significant 30% reduction
in hospitalized severe malaria and 21% reduction in hospitalization with malaria
infection

4. Additional evidence: A recent Phase 3 trial of RTS,S vaccine provided just
before the peak transmission season provides additional evidence of impact
and indicates possible flexibility that countries could use in introducing the
vaccine

SAGE meeting October 2021 3
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Malaria burden and the need for new interventions

David Schellenberg, WHO






MaldFia disease context: Progress has
plateaued and new tools needed

Number of malaria cases global and WHO Africa Region, 2000 - 2019

300
247 247
250 238 718 999 Highest Burden in
7 Africa (2019)
£ 200 oo 11 215 “I 3 ° 215 Million cases
2 199 (94% in Africa)
s 190 » 384,000 Deaths
3 (94% in Africa)
£ 100
=0-Global - number of malaria cases (millions) * 265 000 deaths
50 =0-WHO African Region - number of malaria cases fro[n mala.rla in
(millions) African children
0
2000 2005 2010 2015 2019
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Recommended tools to prevent
malaria in children, layered for

highest impact

Coverage estimates for 2019 in sub-Saharan Africa

Insecticide treated nets (ITN)

52% of children under age of 5 sleeping
under ITNs

Efficacy:

0 45% reduction uncomplicated malaria
0 45% reduction severe malaria

0 17% reduction U5 all-cause mortality

Intermittent preventive treatment

in infants (IPTi)

Implemented only in Sierra Leone

(?D% Efficacy:

0 27% reduction in clinical malaria

Source: World Malaria Report 2020;. Cochrane Database Syst. Rev. SAGE meeting October 2021

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine

o]

Indoor residual spraying (IRS)

2% of populations at risk

protected by IRS

Efficacy:

0 14% reduction
uncomplicated malaria

SN IR EIEE!
chemoprevention

21 million children reached with at
least one dose of SMC in 13 countries
with highly seasonal malaria

Efficacy:
0 74% reduction uncomplicated
malaria

0 73% reduction in severe malaria
3





Sub:-fiatiéhal stratification
of malaria control

lllustration for Ghana - Intervention targeting (CM and IPTp everywhere)

Intervention mixes

IRS LLINs (with urban PBO + new nets SMC
o oo . Intervention
microstratification) B CU+PTorRS
Bl CV+IPTp+RS+SMC
7] CM+IPTp+LLINS
CM: case management; IPTp: intermittent preventive treatment in pregnancy; IRS: indoor Eplgniori
residual spraying; LLIN: long-lasting insecticidal net; SMC: seasonal malaria chemoprevention; B G ese

[ cM+IPTp+Urban-LLINs+SMC

PBO: piperonyl butoxide.

SAGE meeting October 2021 4
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Framework for allocation of limited supply
Proposed process for development

Make global decisions about vaccine allocation through transparent processes that are based on shared
values, best available scientific evidence, and appropriate representation and input by key parties

/&N Guiding principle: Legitimacy
\/

SAGE meeting October 2021 5
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Background on the Malaria Vaccine

Implementation Programme (MVIP)

Mary Hamel, WHO IVB

SAGE meeting October 2021 1





The™RTS,S malaria vaccine development:
30-years and counting...

Oct 2015 2016

Joint SAGE &

MPAC review WHO :
recommendation
for pilot

2015 implementation

EMA positive scientific =
opinion granted :

o
Malaria Vaccine
: Pre- :
Discovery . Implementation
clinical
Programme
o O ® ® ® ¢

1984 1987 1995 2004 2009 2015 2019
First clinical Proof of Phase 3 trial Phase 3 National Regulatory
testsin adults  concept in 11 sites in final results Approval; Vaccine
begin in US, demonstrated seven African published launch in routine
followed by in African countries programme
trials in adults children, then in Ghana, Kenya,
in Africa in infants Malawi

SAGE meeting October 2021 2
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2009-2014 Phase 3 trial results

Key outcomes for a 4-dose schedule among children first vaccinated at 5-17 months of
age; 4 years of follow-up

Efficacy:

¢iel41 | Reduction in clinical malaria Efficacy achieved was on
— | top of the benefits provided

by insecticide treated

0 . - -
2204 Reduction in severe malaria bednets

YA Reduction in malaria hospitalization
5724Y41 Reduction in severe malaria anaemia

2ielV4 | Reduction in need for blood transfusion

Safety: well tolerated; febrile convulsions
3 Safety signals identified: without established causality

Modeling: estimated 1 life saved for every 200 children vaccinated

SAGE meeting October 2021 3
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High impact in Phase 3 trial

Clinical malaria cases averted in Phase 3 trial, 3 or 4 doses in children 5-17 months, by study
site and transmission (in the context of high ITN use and facilitated access to good care)

F000

6000

Thousands of
clinical malaria
cases averted
over 4 years with

2000

4000

3000

3 or 4 doses;
highest impact in
moderate to high
transmission
areas

2000

1000

D -

Casesaverterd per 1000 vaccinees

SAGE meeting October 2021
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WHO récommendation for pilots in
2016

Recognizing potential for high impact, outstanding questions on the vaccine in a
real-life setting, recommended pilot phased introduction.

1. Feasibility
* Reaching children with 4 doses
* Novel schedule: 3 doses monthly; 4t dose ~ 2 years
* Impact on uptake of other child health interventions (ITN,
vaccines, health seeking)

2. Safety, with emphasis on signals seen in Phase 3 trial

+ DSMB, EMA considered possible chance findings: no temporal
association, inconsistent across sites, no biological model; not
seen in pooled analysis of Phase 2 trials (n~2000).

* 5-17 month only:
* meningitis,
 cerebral malaria, post hoc

+ Combined age-categories:
» Excess female deaths post hoc

3. Impact in routine use

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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Meiiih§itis: safety signal in Phase 3 trial
considered possible chance finding*

* Higher risk limited to children in .
the 5-17m age-category only of 47

dose

* No temporal clustering;
cases > 1000 days after
vaccination

« No increase after 4" dose

* Unusually low number of cases
in control arm

SAGE meeting October 2021

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine Source: Mendoza et al, HV&I, 2019





Meiiih§itis: safety signal in Phase 3 trial
considered possible chance finding*

» Cases clustered by site
 Variety of pathogens: Bacterial, 1 viral, no pathogen isolated

* No known causality model

Meningitis cases (n=40) by site and etiology, both age groups

16
14 B Meningococcal
12 B Haemophilus
10 Pneumococcal
8 MW Salmonella
6 W Tuberculous
4 No pathogen identified
2 -
o W || [ | .
o o N o 2 e 2 e . 2>
o &N K N @s& &0 Qf AN
WS G S SN O 9
o OFCEEE N N
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A Phase 3 trial of seasonal malaria
vaccination with or without seasonal
malaria chemoprevention (SMC)

Burkina Faso and Mali (highly seasonal malaria)

Primary results after 3 annual transmission
seasons published in NEJM in August 2021

Placebo controlled trial

6000 children 5-17 months of age

3 study groups: ~1000 children per group per
country

1. RTS,S/AS01 given just before high
transmission season

2. 4 SMC courses per year given during high
transmission (SMC efficacy ~75%)

3. Combined SMC and Seasonal RTS S https://www.nejm.org/doi/full/10.1056/NEJM0a2026330
« All children given an LLIN at enrolment %8%%‘8§ 25
SAGE meeting October 2021 I&I'I%OIP]%CI‘\II\]% R @%
MEDICINE =

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine



https://www.nejm.org/doi/full/10.1056/NEJMoa2026330



Session5.3_Hamel

Summary results

« Seasonal vaccination non-inferior to 4 rounds of SMC:

Compared to SMC with 4 cycles per year, RTS,S provided non-inferior protection
against clinical malaria in Burkina Faso and Mali

« Combined intervention of RTS,S and SMC is superior to either alone

~60% reduction in primary outcome of clinical malaria

~70% reduction in WHO-defined severe malaria hospitalisations
~60% reduction in blood transfusions

~50% reduction in all cause deaths, excluding injuries and surgery

~70% reduction in deaths from malaria

« Efficacy did not vary strongly by study country

* No evidence of safety signals seen in Phase 3 trial 2009-2014

SAGE meeting October 2021 9
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MVIP'is a collaboration across many partners

/ \
I Evaluation partners E
i Commissioned by WHO :
1
1 1
LONDON AR: I Ghana :
SCHOOLYf /' I 1
HYGIENE ( "\ I
STROPICAL ey 1 I
MEDICINE : I
e ~ | i
¢ Ministry of Health ol !
| Ghana, Kenya Malawi i I Kenya !
1
i I i
| ' |
1 1 . I
: | Malawi UNC
1 11 PROJECT 1
\\ 1 \ Lilongwe , Malawi 1
N e e e e e e e e /, \\ ______________________________________________ _/,
l/‘ """"""""" N Tt ‘\llt" """""""" \l ',‘“““““““.“'.““\‘
' Funders i1 External i1 Reference 1 Partners qualitative 1
1 . . 1
i 'l monitor ii laboratories i | study Commissioned by PATH |
I N il i ! I
i i 1 Iy I
I i i Iy I
I i i Iy I
I i i Iy I
I i i Iy I
I i i Iy I
I i i Iy I
1 11 II 1 I 1
1 11 II 1 I 1
: i 1 P |
N e N soFqengononer20n BN S,
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Four components of the MVIP

ﬁ/accination <) Evaluation

e Pilot evaluation
commissioned by WHO
Incl. sentinel hospitals surveillance;

RTSIS/ASO]- community-based mortality surveillance;
Implementation 3 household surveys

through EPI 9 Qualitative assessment

(HUS) & economic analyses
commissioned by PATH

Programme

In selected areas of Ghana,
Kenya & Malawi

GSK Phase IV study

Safety, effectiveness and impact
SAGE meeting October 2021Pgrt of GSK’s EMA Risk Management Plan

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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MVIP areas

[[] Vaccinating (+ pilot evaluation)
2] Non vaccinating (+ pilot evaluation)

Malawi han
ala Ghana @® Sentinel hospitals
[10J Phase IV evaluation conducted
Kenya
11 districts 81 districts in 7 regions 51 sub-counties in 8 counties

The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the part of WHO concerning the legal status

of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines
for which there may not yet be full agreement.

Data Source: MoH Kenya; MoH Malawi; MoH Ghana. Map Production: WHOQ@@%@F@'@@@%@ﬁﬂDDL © WHO 2021. All rights reserved. 12

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine 12





Session5.3_Hamel

Review by expert advisory bodies, 2021

30 April

Pilot Evaluation data
lock for 24-month
primary analysis

27-28 July
Review by
MVIP DSMB
of safety and

impact analysis

9 Aug

Review by African Advisory
Committee on Vaccine
Safety (AACVS)

10 Aug

Review by Global Advisory
Committee on Vaccine
Safety (GACVS)

2 or 8 Sept
Technical
briefings for
SAGE & MPAG

6 October:
Joint SAGE &

MPAG review

ooo o oo oo

1 July
RITAG update

5 & 11 May
Technical briefings
for SAGE & MPAG

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine

SAGE meeting October 2021

24-26 August

Full evidence review
by RTS,S SAGE/MPAG
Working Group
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MaldFia"vaccine implementation
programme on track despite COVID-19

As of September 2021

Malawi 23 April e
O >2.3 million
vaccine doses
Kenya 13 Sept o
y P administered
Ghana 30 April

>800,000

children
received at
least one
dose

EstimsAes agedfd3cep2B0P1 - based on monthly MOH/EPI administrativeldlata
Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine "€POrts unil Jul 2021 and MVIP team projections for August & September 2021 14





Immunization coverage: administrative Last 3

S 53 H
ession amel mo nthS

data reports in MVIP areas Malawi 2020 may-jul
Penta-3 95% 100%

Dose 3 to 4 drop-out: ~19%
(after 11 months)

Ghana
Penta-3 92% 91%

Stock outs dueto \ /
delayed shipment ~ =7 RTS,S-3

(COVID-19 related) Dose 3 to 4 drop-out: ~30%
(after 10 months)

Health Kenya
worker
strikes Penta-3 72% 92%

S

- Dose 3 to 4 drop-out: ~58%

SAGE meeting October 2021 (after 5 months) 15
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Outstanding question 1: Feasibility
Malaria vaccine implementation experience

Rose Jalang'o, National Vaccines and Immunization Programme, Ministry
of Health, Kenya

SAGE meeting October 2021 1





Session5.4_Jalango REPUBLIC OF KENYA

REPUBLIC OF KENYA

MINISTRY OF HEALTH

MINISTRY OF HEALTH

Malaria Vaccine Implementation Program:
Kenya’s experience

Dr. Rose Jalang’o

National Vaccines & Immunization Program, Kenya

SAGE meeting October 2021 2
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Preparing for the Malaria vaccine introduction in Kenya

Following 2016 WHO recommendation for
the pilots, availability of funding and
country selection announcements, MoH
Kenya and partners organised into
subcommittees:

Planning and coordination
Supply and logistics

Training

Monitoring and evaluation
Advocacy and social mobilisation

in partnership with target counties to
prepare for malaria vaccine introduction in
Kenya

SAGE meeting October 2021 3
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Malaria vaccine introduction in Kenya

* Malaria vaccine (MV) introduced
into national routine
immunization programme:

* In 8 high burden counties?

* |In 26 selected Sub-Counties
(purple on map)

* 603 implementing facilities

* Annual target of 143,388 children
(monthly —11,949)

* First child vaccinated on 13th
September 2019

I:l Comparator (25- sub counties)

Vaccinating (26- sub counties)

- not selected (11- sub counties)

- Miles
0 5 10 20 30 40

1 Bungoma, Vihiga, Kakamega, Busia, Kisumu, Homa Bay, Siaya and Migori
SAGE meeting October 2021 4
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Malaria vaccine introduction in Kenya

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine

SAGE meeting October 2021

First child
vaccinated on
13th September
2019 in Ndhiwa -
Homabay County
by the former
Minister for
Health, Hon. Sicily
Kariuki





Integration of Malaria Vaccine into Routine Schedule

New visits provide opportunities:
catching up missed doses

integrating other child health services (growth
monitoring, vitamin A, deworming)
strengthening second year of life platform

SAGE meeting October 2021 6
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The vaccine as a complementary malaria control tool

SAGE meeting October 2021
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Comparative immunization performance

Expanded age

of administration e RTS,S 1 (at 6 mos) ——Pentavalent 3 (at 14 wks)
RTS,S 3 (at 9 mos) Measles-rubella 1 (at 9 mos)
20,000 e RTS,S 4 (at 24 mos) — Measles-rubella 2 (at 18 mos)
-==Monthly Target

16,000

12,000

8,000

4,000

Doses administered per month

MR
stockout Start of HC.W
Covid-19 strike

Sep-19 Nov-19 Jan-20 Mar-20 May-20 Jul-20 Sep-20 Nov-20 Jan-21 Mar-21 May-21 Jul-21

SAGE meeting October 2021 8
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Qno.4 Alanao

COVID-19 pandemic Frequent Health Care Worker strike

* Facilities turned to isolation units * County specific
* Fear of visiting facilities * Nation wide strike
* Restricted movements * Closure of health facilities

Floods in Western Kenya Knowledge gaps age-eligibility and

* Displacement of persons schedule
* Migration n « Missed opportunities for vaccination
* Closure facilities * Frequent staff turn-over

SAGE meeting October 2021 9
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Political
Good will at
all levels

Recovery
High vaccine from HCW
acceptability Strikes &
Covid-19

Strong

MOH- County

collaboration driven

DHIS2-
Monitoring

SAGE meeting®October 2021 10 10
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Strengthened cold
chain system across
the implementing
counties

Capacity building of
Health Workers and
Community Health
Volunteers (CHVs)

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine

Development of
national Guidelines on
Adverse Events
Following
Immunization

Formation and
Inauguration of Kenya
National Vaccines
Safety Advisory
Committee

SAGE meeting October 2021

Strengthened
collaboration between
the NVIP, PPB and
DNMP

Improved inpatient
management through
standard algorithim in

the CIN

NVIP: National Vaccines and Immunization Program;
PPB: Pharmacy & Poisons Board;

DNMP: Division of National Malaria Program;

CIN: Clinical Information Network

11
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Malaria vaccine Post Introduction Evaluation:

Lessons Learnt

* Vaccine introduced through existing EPI
system:
* Vaccine distribution & storage,
* MCH service delivery,
* Waste management,
* Reporting through DHIS2

* Health worker knowledge on malaria vaccine
eligibility is improving

e Acceptance of the vaccine among HCWs &
caregivers

* Perception that vaccine reduces frequency and
severity of malaria

* Increased vaccination sessions not perceived
as increasing MCH workload.

* Separate MOH tools for malaria vaccine increased
HCW reporting workload

* Use of community outreaches and CHV
engagements effective strategies for
increasing vaccine uptake

SAGE meeting October 2021 13 13
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Thank You

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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Outstanding question 1: Feasibility

Summary of feasibility evidence

Patricia Njuguna, WHO
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Midline household survey: feasibility and equity

SAGE meeting October 2021 2
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Methods

Design: Representative cluster sample household (HH) survey, (midline)

Design Ghana Kenya Malawi
Implementation/comparator District Sub county Health facility
cluster type catchment
Number of clusters 66 46 46
Number of enumeration areas (EA) 264 184 184
Targeted number of households 6.600 2.600 4.600
(HH)
Age range (children) 5-48 months 12-23 months 5-48 months

Data collection

Survey data collection dates November 2020 May -July 2021 March —April 2021
Vaccine card availability among
children aged 12-23 month (%) 911 88.0 88.1

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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Malaria vaccine coverage

Representative household survey data, children 12-23 months
(card and recall)

B Malaria vaccine Dose 1 (%) BEMalaria vaccine Dose 2 (%) OMalaria vaccine Dose 3 (%)

100 i 1
1 1
1 1
90 | |
1 1
80 i i
1 1
1 1
70 - ! - !
l l

% 60 1 1 ]
8 : l
g 50 : :
o | |
g« a a
30 i i
1 1
1 1
20 i i
1 1

) | e v
1 1
. —_Iniemil Nime [ ]
1 1
Vaccination Comparator |  Vaccination Comparator |  Vaccination Comparator
1 1
Midline HHS ! Midline HHS | Midline HHS
1 1
MALAWI ‘ GHANA ' KENYA

» Good vaccine coverage, approximate the coverage reported from the routine administrative data
= Vaccine uptake in comparator areas low

SAGE meeting October 2021 Source: Midline household survey data from

COM Malawi, KHRC Ghana; CDC Kenya
Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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Impact of malaria vaccine introduction
on coverage of other childhood vaccines

Representative household survey data, children 12-23 months (card and recall)

M Vaccination areas Comparator areas
100 I I
] ]
] ]
] ]
80 i i
] ]
o i i
s 60 i i
c i i
8 1 1
s 40 i i
o ] ]
i i
20 i i
] ]
] ]
] ]
0 i i
] 1
Pentavalent Measles-Rubella] Pentavalent Measles-Rubella] Pentavalent Measles-Rubella
] 1
dose 3 (%) dose1(%) | dose3 (%) dose1(%) | dose3 (%) dose 1 (%)
] 1
MALAWI | GHANA i KENYA

= No impact on the uptake of routine vaccinations following the introduction of the malaria vaccine

SAGE meeting October 2021 Source: Midline household survey data from

COM Malawi, KHRC Ghana; CDC Kenya
Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine





Impact‘of malaria vaccine introduction
on use of insecticide-treated nets (ITN)

Representative household survey data, children 12-23 months (card and recall)

ITN use among children aged 12-23 months prior night %

B Vaccination areas Comparator areas
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MALAWI

Feb/Mar 2019 Nov-20 July/Oct 2019 May/July 2021
Baseline Midline

KENYA

Baseline Midline
GHANA

» No impact on the use of ITN in children following the introduction of the malaria vaccine.

» |n Malawi, the decline in ITN use in both the vaccinating and comparator areas from baseline to midline
likely due to ITN attrition following last national mass distribution of nets at end of 2018, just prior
to baseline survey

SAGE meeting October 2021 Source: Household survey data from COM

Malawi, KHRC Ghana; CDC Kenya
Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine






Impast-of.malaria vaccine introduction on
health seeking and care-giving behavior

Representative household survey data, children 12-23 months (card and recall)

B Solid fill: (future) vaccination areas

Baseline (prior to vaccine introduction) Midline Shaded fill: comparator areas
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= Little to no impact on health seeking behavior or health worker provision of care following the introduction
of the malaria vaccine

SAGE meeting October 2021 Source: Household survey data from COM

Malawi, KHRC Ghana; CDC Kenya
Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine





Adding-a-malaria vaccine to current
interventions increases access and reduces
gaps in malaria preventive tools

Ghana Midline Feasibility Household Survey Children 12-23 months (conducted in November 2020)

AR MMM MMM | M

15% use ITN but 55% use ITN and 22% don’t use 9% don’t use
unvaccinated 1 vaccinated ITN but ITN and
4 3 > vaccinated * unvaccinated
llllllllllllllllllllll S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER® [ ]
3 Vaccinated with dose 1 of RTS,S (77%) 3
SAGE meeting October 2021 8
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PATH-Ted qualitative and cost-
effectiveness studies

» Qualitative study found the RTS,S/AS01 vaccine to be acceptable to both the
health service providers and the target population.

* The qualitative study showed a strong growth in trust as facilitating vaccine
uptake - from initial trust in the health system and vaccines in general to specific
trust in the RTS,S/AS01 vaccine

* The qualitative study found a decrease in perceived threats from RTS,S/AS01
and vaccine utilization, corresponding to the growth in trust

* The additional resource requirements for introducing and delivering the vaccine
were seen as broadly comparable to other recently introduced vaccines

« Utilizing updated cost estimates, the vaccine is estimated to be cost-effective
for perennial transmission settings with greater than 10% PfPr2-10 with an
estimated cost per DALY averted of $97 - $103

* Modelling predictions indicate a significant public health impact across a wide
range of settings

SAGE meeting October 2021 9
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RTS,S cost-effectiveness studies

Key
Red : updated estimates based on 3 doses
Blue : estimates based on 4 dose schedule

S 500 Green: estimates based on 3 dose schedule
(O] 4 Lighter shades indicate societal perspective
% 50 Darker shades indicate health system
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All estimates assume a baseline vaccine price of $5 per dose, CE improves with lower assumed vaccine cost

Estimated average cost per DALY averted: $80 (range: $44-$279) for a 3-dose schedule, and $87 (range: $48-$244) for a 4-dose
schedule, from a health systems perspective - consistent with the 2021 updated CEA estimates (Swiss TPH and Imperial)

SAGE meeting October 2021 10
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Key findings: feasibility, equity,
acceptability

* Delivery of the malaria vaccine is feasible:

® Good vaccine coverage reached within 18 — 24 months- during a pandemic —
using routine immunization systems

® There was no negative impact of vaccine introduction on the uptake of
® Routine vaccinations,
® ITN use,
® health seeking behavior
® health worker provision of care
* There were no significant disparities in vaccine delivery across sex and SES
(data not shown)

* Layering a malaria vaccine to ITNs can broaden reach and reduce gaps in
access to malaria prevention tools among vulnerable children

* High acceptability and demand

* Vaccine estimated to be cost-effective in areas of perennial moderate to high
malaria transmission

SAGE meeting October 2021 11
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Outstanding question 2: Impact

Summary of impact evidence

Paul Milligan, London School of Hygiene and Tropical Medicine

SAGE meeting October 2021 1
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LONDON
SCHOOL¢of

HYGIENE
&TROPICAL

MEDICINE

Results of the RTS,S/AS01 Malaria Vaccine Pilot
Evaluation 24 months after the vaccine was
introduced: impact outcomes

Paul Milligan, on behalf of the MVPE partnership

SAGE meeting October 2021 2





FraffféWork for WHO recommendation
on RTS,S/ASO1 - Endorsed by SAGE & MPAG in April 2019

Step-wise approach to guide how and when data collected through the MVIP can inform
WHO recommendations on use of RTS,S/AS01 beyond the pilots.

SAGE meeting October 2021 3
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Timing o

f analyses: number of events

required for analyses of safety and impact

Outcome Effect in the Population effect if the No. of events  Observed Events to
phase 3 trial coverage is: required rate/1000  April 2021
60% 70% 60%, with5% for 90% power (March 2021 for
contamination deaths)
Safety
Meningitis 10.5-fold increase 6.7 7.7 4.5 70-100 <5yrs 0.01-0.06 130
Cerebral malaria  2.2-fold increase 1.7 1.8 1.6 300-350 <5yrs 0.1-0.2 296
Mortality 2.6-fold relative 2.0 2.1 1.8 2500 deaths 0.8-2.7 4280
increase in girls (among vaccine-
compared to boys eligible)
(2-fold increase in
girls, 0.8-fold in boys)
Impact
Severe malaria 34% efficacy 20% 24% 19% 4000 <5yrs 0.9-3.9 3810

« Combining data for the 3 countries, sufficient events had accrued by April 2021
to address safety signals and to assess effectiveness against hospital admission
with severe malaria in pooled analyses of data from the 3 countries.

» Therefore, primary analysis of these outcomes has been completed based on
data to April 2021 (March 2021 for deaths/Verbal Autopsies).

SAGE meeting{23iti¢aahalysis plan for the Malaria Vaccine Pilot Evaluation (MVPE) v 3.42

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine

https://clinicaltrials.gov/ProvidedDocs/65/NCT03806465/SAP_001.pdf 4





Session5.6_Milligan

Analysis populations

Hospital and mortality
surveillance is maintained for
all children 1 to 59 months of
age.

Age

Events are classified as
eligible to have been
vaccinated, or not eligible

The ratio eligible:non-eligible
in vaccine areas divided by
the same ratio in comparison
areas, is an estimate of the
incidence rate ratio between
vaccine and comparison
areas.

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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Mortality surveillance

« 13,682 deaths in children aged 1-59 months reported to March 31 2021
« 4,729 deaths in vaccine-eligible age groups
* 95.5% had Verbal Autopsy completed (or hospital records obtained)
* 90.5% had cause of death (injury, or other causes) established

In Malawi

» Possible to estimate population denominators using data from the 2018 census,
and then to compare the rates of mortality with mortality estimates from the
census.

« Mortality rate in children aged 1-59 months, during the surveillance period, was
4.38/1000 (both sexes combined) (7,359 deaths reported per 1,681,572 person
years).

« Similar to national estimate derived from the 2018 census of 5.08/1000.

SAGE meeting October 2021 6
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Hospital surveillance

« Atotal of 27,596 patients aged 1-59 months admitted to April 30 2021
« 13,882 patients from areas where the vaccine implementation areas

« 4,853 eligible to have received the malaria vaccine based on
their date of birth

« 13,714 patients from comparison areas

« 5,141 would have been eligible by the same criteria

 Malaria test results were available for 88%.

« Atotal of 4,338 suspected cases of meningitis investigated

SAGE meeting October 2021 7
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Vaccine delivery & uptake

By April 30 2021:
652,673 children had received their first dose of RTS,S/AS01
494 745 children had received their third dose

* Household surveys conducted about 20 months after vaccine introduction, in
children 12-23 months of age:

 Received their first dose of RTS,S/AS01:
72.5% in Malawi, 75.0% in Ghana, 78.6% in Kenya
 Received their third dose:

62.3% in Malawi, 67.0% in Ghana, 62.3% in Kenya

« Similar coverage by wealth rankings based on household assets, and by gender

SAGE meeting October 2021 8
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Impact among children eligible to
have received 3 vaccine doses

Number of events in
eligible age groups
Implementation Comparison Rate ratio % impact
areas areas (95%Cl) (95%Cl)
418 689  0.70(0.54,0.92) 30% (8%46%)
37 38 0.73(0.44,1.20) 27% (-20%,56%)
131 153 0.78 (0.55,1.09) 22% (-9%,45%)
Admissions with positive malaria test 1119 1606  0.79(0.68,0.93) 21% (7%,32%)
Admission for any cause 3340 3678 0.92(0.83,1.03) 8% (-3%,17%)
Mortality due to any cause excl. injury 1421 1443  0.93(0.84,1.03) 7% (-3%,16%)
Girls 691 662 0.98 (0.86,1.10)
Boys 730 781 0.90 (0.78,1.04)
Ratio girls:boys 1.08 (0.92,1.28)
SAGE meeting October 2021 9
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Key findings

» Observed impact on hospital admission with severe malaria was consistent with
the reduction that would be expected if vaccine effectiveness is similar to that
observed in the phase 3 trial, given levels of coverage of 3 doses of
RTS,S/AS01 achieved in implementation areas

* No evidence the impact on cerebral malaria differed from that for other forms of
severe malaria

» Consistent impact on mortality (with wider uncertainty), but no evidence that
impact on mortality differed between girls and boys

SAGE meeting October 2021 10

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine 10










Session5.7_Whitney

Outstanding question 3: Safety
Summary of safety evidence and assessment by

the MVIP Data Safety and Monitoring Board

Cynthia Whitney, DSMB Chair

SAGE meeting October 2021 1





The MVIP Data Safety & Monitoring Board

Dr Cynthia Whitney, Chair Dr Esperanca Sevene Prof Charles Newton
Prof Larry Moulton Dr Jane Achan
e 2
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MVIP Data Safety & Monitoring Board

members

Cynthia Whitney
MD, MPH

Epidemiology, Meningitis,
Immunization/Vaccines

Esperanca Sevene
MD, PhD

Pharmacovigilance (PV), Regional PV systems,
Malaria

Charles Newton
MBChB, MD, FRCPCH

Paediatric neurology, Epidemiology, Cerebral
Malaria, Meningitis

Larry Moulton
MS, PhD

Statistics, Epidemiology

Jane Achan
MBChB, MMed (Paeds), PhD

Epidemiology, Child health, Malaria

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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MVIP Data Safety & Monitoring Board

The role of the DSMB is to safeguard the well-being of children participating in the
MVIP by regularly reviewing relevant safety data from the pilot evaluations, the
GSK-led Phase 4 studies and from routine vaccine pharmacovigilance across
the three countries and providing advice and recommendations to WHO

Since start of the MVIP, convened thirteen times (usually quarterly):

6-7 March 2018 (face-to-face)
20 June 2018 (virtual)

19 September 2018 (virtual)
22 January 2019 (virtual)
27-28 May 2019 (face-to-face)
26 September 2019 (virtual)
24-25 November 2019 (face-to-face)
3 March 2020 (virtual)

7-8 July 2020 (virtual)

16 September 2020 (virtual)
1-2 December 2020 (virtual)

3 March 2021 (virtual)

27-28 July 2021 (virtual)

'\

_

Met quarterly to review indicators
of data quality and safety from
The MVPE

Routine national
pharmacovigilance systems
Ongoing GSK-led phase IV
study

SAGE meeting October 2021 4
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Reminder: Safety objectives

Assess association of vaccine introduction with increased risk of:
* Mortality among girls compared to boys, all causes except injuries
* Meningitis

e Cerebral malaria, a subset of severe malaria

among children eligible to receive 1 or more doses of RTS,S/AS01 vaccine

SAGE meeting October 2021
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Rate ratios for safety endpoints among children
eligible to have received 1+ vaccine doses

Events in
eligible children

Implementing  Comparison Rate ratio*
areas areas (95% Cil)
Mortality excluding injuries
Girls 1060 986 0.98 (0.87, 1.09)
Boys 1091 1143 0.91 (0.80, 1.04)

Ratio girls:boys 1.08 (0.93, 1.25); p=0.32

Probable or confirmed meningitis 27 24 0.81 (0.43, 1.55)

Cerebral malaria
(subset of severe malaria)
Interaction cerebral vs other
severe malaria

25 30 0.77 (0.44, 1.35)

0.94 (0.57, 1.56); p=0.81

*ratio of incidence in RTS,S/AS01 implementation areas to that in comparison areas, among children

eligible to have received at least 1 dose of the vac ”!gl  ober 2021 5
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Rate.ratio.for mortality excluding injury in older
children eligible to have received 1+ vaccine
doses

Sub-analysis: gender specific mortality in older eligible children (18+ months)

deaths in eligible

_ age groups deaths in non-eligible Mortality rate
Girls 18+ months old age groups ratio (95%CI)
Comparison areas 163 1814 1
RTS,S/AS01 areas 157 2015 0.91 (0.73,1.12)
_—_
Comparison areas 2060
RTS,S/AS01 areas 180 2203 0.94 (0.76,1.17)

Ratio of the mortality rate ratios (girls:boys): 0.95 (0.70, 1.31)
P-value for difference between girls and boys p=0.770

No evidence the impact of RTS,S/AS01 introduction on mortality
differs between girls and boys, in children 18-30 months

SAGE meeting October 2021 7
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Key findings

1. Sufficient events were observed to have 90% power to detect safety signals
of the magnitude observed in the phase 3 trial, if they occurred, in pooled
analysis (across the 3 MVIP countries)

2. No evidence that RTS,S/AS01 introduction was associated with excess
mortality in girls

All-cause mortality not significantly different between girls and boys,
including after 18 months of age

3. No evidence that RTS,S introduction increased the risk of hospital admission
for

Meningitis
Cerebral malaria, a subset of severe malaria

No evidence that vaccine impact was less for cerebral malaria than
other forms of severe malaria

SAGE meeting October 2021 8
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DSMB Assessment of MVIP Findings

Meeting of 27-28 July 2021

The 24-month primary analysis had adequate power (number of events
accrued) to exclude associations of a similar magnitude to those observed in
the Phase 3 trial, after accounting for observed levels of coverage and
contamination on population-level effects

« DSMB observed that pilot evaluation results indicated comparable burden for
meningitis, cerebral malaria, and gender-specific mortality among eligible
children living in implementation and comparison areas.

« Pooled point estimates for safety endpoint risk ratios were consistently
near 1 (no association)

« Results inconsistent with corresponding risk ratios observed in Phase 3
trial

SAGE meeting October 2021 9
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Conclusions from MVIP DSMB

Meeting of 27-28 July 2021

» Safety signals seen in Phase 3 clinical trial (2009-2014) were not observed
when the vaccine was scaled up in the MVIP

« Safety signals seen in the Phase 3 trial were not observed in the ongoing
GSK sponsored Phase 4 study

» Pilot evaluation pooled results demonstrate effectiveness of RTS,S against
severe malaria

» As expected, results were not yet powered to detect impact on mortality

« Based on data reviewed from the national pharmacovigilance (PV)
programmes, the DSMB did not find evidence of new conditions that warrant
closer safety tracking

SAGE meeting October 2021 10
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RTS'S/AS01 full evidence review
on safety

In addition to data from the MVPE, findings from other sources did not show a causal
relationship of the safety signals seen in the Phase 3 trial

* Pooled safety analysis of Phase 2 trials RTS,S/AS (n~2000) (Vekemans et al,
2013)

« RTS,S/AS01 seasonal vaccination study (~4000 received RTS,S/AS01;
Chandramohan et al, 2021)

 RTS,S/AS01 fractional dose trial (794 received RTS,S/AS01; unpublished)

The EMA has maintained a positive scientific opinion and considers the benefit risk
profile of the vaccine favorable

 Reviews at least annually, with last evaluation period to March 2020 and past
year now under review

SAGE meeting October 2021 11

Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine "










Session5.8_Smith_Macete

RTS,S SAGE/MPAG Working Group assessment
and proposed recommendations

Peter Smith, RTS.S SAGE/MPAG Working Group Chair
Eusebio Macete, RTS,S SAGE/MPAG Working Group Co-chair






RTS,S SAGE/MPAG Working Group
Assessment: Safety

DSMB concluded safety signals seen in the Phase 3 clinical trial (2009 —2014)
were not seen in the pilot implementation

National pharmacovigilance (PV) programmes and ongoing GSK Phase 4
studies did not show evidence of new conditions that warrant closer safety
tracking

Safety signals seen in the Phase 3 trial have not been observed in:
- Pooled safety data from Phase 2 trials of RTS,S/AS

« Trial of seasonal use of RTS,S/AS01 with or without seasonal malaria
chemoprevention

- Trial on fractional dose of RTS,S/AS01
- Extended follow up study of a subset of children in Phase 3 trial

The African Advisory Committee on Vaccine Safety (AACVS), the Global
Advisory Committee on Vaccine Safety (GACVS), and the Working Group
agreed with the DSMB conclusions

SAGE meeting October 2021 2





RTS,S SAGE/MPAG Working Group
Assessment: Impact

« DSMB concluded that the MVPE findings demonstrated effectiveness of
RTS,S/AS01 vaccine against severe malaria

- 30% reduction in severe malaria
- 21% reduction in hospitalization with malaria parasitemia
- both statistically significant

« The Working Group agreed with the DSMB conclusions

SAGE meeting October 2021





RTS,S SAGE/MPAG Working Group
Assessment: Feasibility

Despite RTS,S/AS01 being a new vaccine delivered through EPI and requiring
an expanded schedule, reasonably high coverage of the first three doses was
achieved in all three pilot countries— in a relatively short time period and in the
context of substantial challenges to the health system due to the COVID-19
pandemic

Preliminary information on 4t dose suggests drop-out rates between dose 3 and
dose 4 have been around 19-30% in Malawi and Ghana (after 9-10 months of
implementation)

Insufficient time has passed since dose 4 introduction to assess drop-out rates
in Kenya

SAGE meeting October 2021 4





RTS,S SAGE/MPAG Working Group
Assessment: general findings

Feasibility (cont.):

Malaria vaccine introduction did not have an impact on the uptake of routine
vaccinations, health care seeking behaviours for febrile illness, use of ITNs

Evidence the malaria vaccine reaches children who may have lower access
to and lower use of other malaria prevention measures

Introduction of the vaccine ensured that access to at least one malaria
prevention tool (ITNs or vaccine) was expanded substantially

Based on qualitative studies conducted as part of the MVIP, care givers and
health care providers generally had positive attitudes towards the vaccine

SAGE meeting October 2021 5





RTS,S SAGE/MPAG Working Group
recommendations

The RTS,S SAGE/MPAG Working Group recommends that
RTS,S/AS01 should be provided at a minimum of 4 doses to reduce
malaria disease and burden in children from 5 months of age living in
countries in sub-Saharan Africa with moderate to high malaria
transmission

SAGE meeting October 2021 6





RTS,S SAGE/MPAG Working Group
recommendations (cont.)

The RTS,S/AS01 vaccine has an acceptable safety profile, and its introduction
results in a significant reduction in severe malaria, an acceptable surrogate
indicator for the likely impact on mortality

The vaccine provides substantial added protection against severe malaria and
probably against death even when provided in addition to a package of existing
interventions which are known to reduce the malaria burden

The introduction of a vaccine at this time would come when progress in recent
years has stalled in malaria control in Africa, when our current tools are
threatened by drug and insecticide resistance, and when malaria remains a
primary cause of illness and death in African children, with more than 260 000
child deaths from malaria annually

SAGE meeting October 2021 7





RTS,S SAGE/MPAG Working Group
recommendations (cont.)

In areas of moderate to high, perennial malaria transmission:

» Vaccine should be provided as a 3-dose primary series, starting from around
5 months of age and with a minimal interval between doses of 4 weeks

« For children who are delayed in receiving dose 1, vaccination should be
started before 18 months of age

» A fourth dose should be given between about 12 and 18 months after
dose 3 (i.e., at around 18 months to 2 years of age), however there can
be flexibility to optimize delivery

SAGE meeting October 2021 8





RTS,S SAGE/MPAG Working Group
recommendations (cont.)

In areas with highly seasonal malaria or areas with perennial malaria
transmission with seasonal peaks:

« Consideration should be given to the option of providing the RTS,S/AS01
vaccine seasonally, with potential 5-dose strategies including:

For all children under 5 years of age who have already completed the 3-dose
primary series through routine administration, provide annual dose(s) just
prior to the peak transmission season, or

For all children 5-17 months of age, give the 3-dose primary series monthly
as a “campaign” just prior to the peak transmission season and then in
subsequent years provide an annual dose just prior to peak season

Recommendation for possible 5-dose seasonal malaria vaccination strategies
based on available data. This trial is continuing with additional doses provided
to children up until the age of 5 years, and final results will contribute evidence

on vaccine efficacy beyond 5 doses

SAGE meeting October 2021





RTS,S SAGE/MPAG Working Group:
additional considerations

« Careful and intentional monitoring for the safety signals seen in the Phase 3
trial, through quality data collection at sentinel hospitals and through community-
based mortality surveillance, has revealed no evidence that the safety signals
observed in the Phase 3 trial were causally related to the RTS,S/AS01 vaccine

« Recommend that no special mechanisms be put in place to look for
these signals during expansion of vaccine use or adoption by other
countries

SAGE meeting October 2021 10





RTS,S SAGE/MPAG Working Group
recommendations: next steps

WHO should lead the development of a Framework to guide where the initial
limited doses of a malaria vaccine should be allocated:

« Through a transparent process that incorporates input by key parties, with
appropriate representation and consultation

» To include dimensions of market dynamics, learning from experience, scientific
evidence for high impact, implementation considerations, and social values,
including fairness, and equity

SAGE meeting October 2021 11





RTS,S SAGE/MPAG Working Group
recommendations: next steps (cont.)

The MVIP should continue as previously planned for an additional 2 years to
measure:

1. Impact of the introduction of RTS,S/AS01 on mortality; and
2. Added benefit of dose 4

Data collection on severe malaria and safety endpoints should continue
Any revisions or maodifications concerning the recommendation for dose 4 can
be made at the end of the pilots

SAGE meeting October 2021 12
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World Health
Organization

Seasonal Influenza Vaccination

INTRODUCTION

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

7 October 2021
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SAGE Working Group on Influenza (established December 2017)

Terms of Reference

The Working Group will be requested to review the scientific evidence and relevant programmatic considerations to
assess whether there is sufficient evidence to inform a revision of the global policy on the use of influenza vaccines,
and for subsequent updating of the WHO position paper on influenza vaccines.

Specifically, the Working Group will be asked to review the following elements:

* 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;

* the evidence on the effectiveness of adjuvanted seasonal influenza vaccines in pediatric populations;

* the evidence on the effectiveness of improved formulations for influenza vaccines for older adults and other risk
groups;

* the evidence on the effectiveness of live attenuated influenza vaccines.

SAGE meeting October 2021 2
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SAGE Working Group on Influenza (established December 2017)

Composition

SAGE members

Andrew J. Pollard: University of Oxford, United Kingdom (Chair of the Working Group);

Rakesh Aggarwal: Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER), Puducherry, India;
Hanna Nohynek: National Institute for Health and Welfare, Finland.

Experts

Jon Abramson: Wake Forest Baptist Health, USA;

Joseph Bresee: Centers for Disease Control and Prevention, USA;

Cheryl Cohen: National Institute of Communicable Diseases, South Africa;
Rebecca J. Cox: University of Bergen, Norway;
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Agenda

Introduction. A. POLLARD. SAGE member. 5 min.

Review of the evidence on the effects of prior immunization on the effectiveness of seasonal influenza vaccines. S.
SULLIVAN. WHO Collaborating Centre for Reference and Research on Influenza, Australia. 10 min.
Questions: 5 min.

Review of the evidence on the effectiveness of quadrivalent influenza vaccines versus trivalent influenza vaccines and review
of evidence on co-administration of COVID-19 vaccines and influenza vaccines. C. CHADWICK. 10 min.
Questions: 5 min.

Review of the evidence for target groups for seasonal influenza vaccination. B. WARSHAWSKY. Public Health Agency of

Canada. 15 min.
Questions: 5 min.

Presentation of draft recommendations. A. POLLARD. SAGE member. 15 min.

Discussion: 35 min.
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Global influenza disease burden

Annual seasonal influenza epidemics lead to:

* 1 billion cases of influenza
* 3-5 million severe cases
* 290,000-650,000 influenza-related respiratory deaths

Morbidity and mortality due to influenza often underappreciated in

the context of year-round seasonal influenza
* Severe disease evident particularly among older adults, children, pregnant
women, and people with underlying chronic conditions

Zoonotic influenza viruses continue to emerge and infect humans
* Highlights the importance of ongoing efforts to strengthen influenza preparedness

and response capacities

SAGE meeting October 2021





Session6.1_Pollard

Global Circulation of Influenza Viruses,

2018-2021

(number of specimens positive for influenza by subtype)
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Monitoring Influenza & SARS-CoV-2 Community Transmission through the
Global Influenza Surveillance and Response System

Week 9/2020 - 33/2021: Influenza and SARS-CoV-2 positivity from sentinel surveillance (tested > 40 per week)

Global
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Global influenza vaccine & vaccination landscape

Policy landscape (as of 2018)?
* 117 WHO Member States reported having an
influenza vaccination policy:
- 52 HICs, 45 UMICs, 18 LMICs, 2 LICs
* Policies more frequent in the AMRO/PAHO and
EURO regions

National influenza policy during 2014 and 2018 seasons
B Policy in 2014 and 2018 (103 Member States)
@ Policy in 2014 only (11 Member States)

s s S m—
Doses distributed (as of 2019)2 = @)ty
* Influenza vaccine doses distributed is a proxy for
uptake
* Influenza vaccines were distributed in 134
countries in 2019 L
- Has remained fairly consistent since 2012 —
* 531 million doses distributed in 2019 —w
- 103% increase from 262 million doses in 2004 o

- AMRO/PAHO and EURO regions have higher e gomzZTIIEERSSITieoo--C

number of doses distributed per 1,000 persons

Fig. 1. Number of doses of seasonal influenza vaceine distributed per 1,000 persons by year and WHO region

Morales, KF, Brown, DW, Dumolard L, Steulet, C, Vilajeliu, A, Ropero Alvarez, AM, et al. Seasonal influenza vaccination policies in the 194 WHO Member States:The evolution of global influenza pandemic preparedness and the challenge of sustaining 8
equitable vaccine access. Vaccine X. 2021;8. doi: 10.1016/j.jvacx.2021.100097.

Palache, A, Rockman, S, Taylor, B, Akcay, M, Billington, JK, Barbosa, P. Vaccine complacency and dose distribution inequities limit the benefitsof seasonal influenza vaccination, despite a positive trend in use. Vaccine. 2021;39. doi:
10.1016/j.vaccine.2021.08.097.
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Thank you

SAGE meeting October 2021





Session6.1_Pollard

Backup slides
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Number or specimens
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Circulation of Influenza Viruses in the Northern Hemisphere, 2018-2021
(number of specimens positive for influenza by subtype)
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Circulation of Influenza Viruses in the Southern Hemisphere, 2018-2021
(number of specimens positive for influenza by subtype)
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CURRENT RECOMMENDATION (2012 POSITION PAPER)

For countries considering the initiation or expansion of programmes for seasonal influenza vaccination,
WHO recommends that pregnant women should have the highest priority. Additional risk groups to be
considered for vaccination, in no particular order of priority, are children aged 6—59 months, the elderly,
individuals with specific chronic medical conditions, and health-care workers. Countries with existing
influenza vaccination programmes targeting any of these additional groups should continue to do so and
should incorporate immunization of pregnant women into such programmes.

13
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CURRENT RECOMMENDATION (2012 POSITION PAPER)

Children aged <6 months are not eligible to receive currently licensed influenza vaccines and should be
protected against influenza through vaccination of their mothers during pregnancy and through ensuring
vaccination of close contacts to limit transmission of influenza viruses to the young infant.

Children aged 6—23 months, because of a high burden of severe disease in this group, should be
considered a target group for influenza immunization when sufficient resources are available and with
due consideration for competing health priorities and operational feasibility. Preventing influenza
disease in this influenza-naive population is currently challenging, as effective immunization requires 2
doses and is highly dependent on vaccine strains matching the circulating influenza viruses. Future
availability of other vaccines which can be more effective at priming the immune response, whether
adjuvanted or live-attenuated, will further increase the benefits and potentially reduce the need for 2
doses of influenza vaccine in this age group.

Children aged 2-5 years have a high burden of disease, but less than those aged <2 years. Children aged
2-5 years respond better to vaccination with TIV than younger children and when available, LAIV
provides

broader and higher levels of protection in this age group. 14
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CURRENT RECOMMENDATION (2012 POSITION PAPER)

Elderly persons (265 years of age) have the highest risk of mortality from influenza, and vaccination of
the elderly has traditionally been the main focus of influenza vaccine policy. Elderly people continue to
be an important target for vaccination. Although increasing evidence demonstrates that available
influenza vaccines are less effective in this population compared to younger adults, vaccination is still

the most efficacious public health tool currently available to protect elderly individuals against influenza.

Persons with specific chronic diseases are at high risk for severe influenza and continue to be an
appropriate target group for vaccination. However, identification of these individuals and delivering
vaccination are often challenging and require considerable effort and investment.

In some settings, indigenous populations may be considered a priority for influenza vaccination due to
increased risk of infection and higher than average rates of predisposing chronic conditions.

SAGE meeting October 2021 15
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CURRENT RECOMMENDATION (2012 POSITION PAPER)

Health-care workers are an important priority group for influenza vaccination, not only to protect the
individual and maintain health-care services during influenza epidemics, but also to reduce spread of
influenza to vulnerable patient groups. Vaccination of HCWs should be considered part of a broader
infection control policy for health-care facilities.

For international travelers belonging to any of the aforementioned risk groups, influenza vaccination
should be part of the routine immunization programme, in particular during influenza seasons.
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WHO Collaborating Centre
’ for Reference and

Research on Influenza

Does repeat influenza vaccination attenuate
effectiveness

Elenor Jones-Gray, Ellie Robinson, Annette Fox, Sheena Sullivan

The WHO Collaborating Centre for Reference and Research on Influenza is supported by the Australian Government Department of Health
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Background

» Studies dating to 1970s have suggested reduce vaccine
effectiveness (VE) among people who receive influenza
vaccination in consecutive years

» Antibodies can become preferentially focused on an epitope
that is conserved among successively encountered antigens
Serial vaccination with similar vaccines may promote antibody

focusing that would provide limited protection if the circulating
strain drifted — negatively interfering with VE

Depends on the antigenic similarity of successive vaccine antigens
and circulating viruses within and between successive seasons

WHO Collaborating Centre
for Reference and
Research on Influenza
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Aim

» Review the evidence on the effects of prior vaccination
on the effectiveness of season influenza vaccines

» Conduct a systematic review of observational studies

» Conduct a series of meta-analyses summarising the
attenuation of VE

» Assess, using GRADE criteria, whether there is sufficient
evidence to motivate a policy change

WHO Collaborating Centre
for Reference and
Research on Influenza
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GRADE assessment

» What evidence exists on the effect of prior
immunization on the effectiveness of seasonal influenza
vaccines, and does it warrant a change in policy that
would result in improved public health outcomes

WHO Collaborating Centre
for Reference and
Researc h on Influenza
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Search strategy

» Medline Ovid, EMBASE, CINAHL Complete databases
» January 2016 to 31 May 2021

» Reference lists from past reviews (Belongia et al., 201 7b;
Ramsay et al.,2019)

» Search terms:

‘influenza’, ‘vaccines’, ‘immunization’, ‘efficacy’ and
‘effectiveness’

WHO Collaborating Centre
for Reference and
Researc h on Influenza
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Inclusion Criteria

» Report’s vaccine effectiveness for four comparison groups;
vaccinated in current season only, vaccinated in prior season/s
only, vaccinated in current and prior season/s, unvaccinated in both
seasons.Where ‘prior season’ vaccination is defined by vaccination
in the season immediately preceding the current season.

» Vaccine effectiveness estimates are calculated using laboratory
confirmed cases.

» Influenza vaccination by any vaccine formulation and dosage.
Frequency of administration must be once or more per season to
be considered vaccinated in that season.

» For articles in a language other than English, an English language
abstract must be available.

WHO Collaborating Centre
for Reference and
Research on Influenza
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Exclusion criteria

» Cost-effectiveness studies, interim reports superseded by
end of season reports, conference abstracts.

» Studies using nonspecific clinical or serologic end points.

» Where vaccine effectiveness estimates are only provided for
a subset of outcome severity (e.g. study only includes
participants with severe and fatal outcomes) the study will
be excluded from the meta-analysis.

» Where vaccine effectiveness estimates are provided for
generalised influenza but not available by influenza type or
subtype the study will be excluded from the meta-analysis.

WHO Collaborating Centre
for Reference and
Research on Influenza
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81 articles were identified for review, 41 for
meta-analysis

Prior articles New articles identified via databases and registers
Articles included in 7,479 articles identified » 3,042 duplicates
previously systematic
review v
4,437 articles screened > 3,799 articles excluded

v
638 full-text reviewed

9 not accessible

\ 4

v
629 aseessed

Exclusions
457: did not compare VE for
4 comparison groups
79: wrong publication type

\ 4

v
63 new articles identified

v 25: duplicate
_| 81 articles for systematic review 4: infection not laboratory
41 articles for meta-analysis confirmed

1: interim report superseded

WHO Collaborating Centre
for Reference and
Research on Influenza
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Study metrics
» The majority of studies were from the northern
hemisphere (>95%).

» The earliest eligible study used data from 2000 (2007/-
2008 for meta-analysis).

» Majority test-negative studies.

WHO Collaborating Centre
for Reference and
Researc h on Influenza
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Outcome definitions used

» 77 used PCR;4 RIDT

» In the majority of studies (63%), patients were swabbed
for testing within 7 days of illness onset

Reduces possibility of misclassification of cases as non-cases

WHO Collaborating Centre
for Reference and
Researc h on Influenza
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Exposure (vaccination) definitions

» Vaccination status confirmed by
medical record or registry in 39 studies
self-report in |3 studies
mixture in 26 studies
Could mean vaccination status is misclassified
» Patients were classified as exposed if they were vaccinated at
least 14 days prior to symptoms onset
Post-vaccination antibodies peak around 14days

» 50 studies, trivalent inactivated vaccines were used;
Complicates interpretation of estimates for influenza B

WHO Collaborating Centre
for Reference and
Research on Influenza
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Risk of bias domains

\g-‘

Risk of bias i § & & ¢
» ROBINS-I tool B
» Most studies in the

meta-analysis were at
moderate risk of bias

» Nine studies (19%)
were judged at a
serious risk of bias
overall | .-

Domains: . Serious
D1: Bias due to confounding.
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Research on Influenza
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Meta-analysis

» For each virus, both season-specific and an overall
(across all seasons) estimate is provided

» Within season and between season heterogeneity
measured by I? and direction of effect

» Both random and fixed effect estimates

Divergence suggests problems with heterogeneity

» Sensitivity analysis

WHO Collaborating Centre

for Reference and
Researc h on Influenza

SAGE meeting October 2021
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Season-specific and overall VE: A(HIN1)pdmO9

Study Country :::rseo’:: Age range Current only VE [95% CI] Current & Prior VE [95% CI] Delta VE VE [95% CI]
2010-2011 A/California/7/2009 : : :
Skowronski, 2012 Canada  2010-2011 22 years ' : 47[-36, 88) : [E—— 75 40,90] —H———— ) 28[-24,152
Gherasim, 2017 Spain 2010-2011 29 years —_— 45[-11,73] ——— 73[ 1,93] I - | 28[-49, 87]
Pebody, 2013 UK 2010-2011 All : —e— 55[ 31,71) : —e 60 39,73 H—=— 5[-20, 33]
RE Model for 2010-2011 : - 52 (32, 66] : - 64 [48, 75 . 10 -14, 33]
2011-2012 A/California/7/2009 : fre=oxazass : frezona=0s : rezomazon
Nichols, 2019 Canada 2011-2012 216 years <+ T 42 [-126, 85] .  S——— 80[ 47,92] [ S
Skowronski, 2014b  Canada  2011-2012 22 years ] 73[-16, 94] B | — 86[ 59,95] H———————% 13(-20,103]
RE Model for 2011-2012 — - 5911, 85) : - 8365, 92) e — 27 [-29, 83]
2012-2013 A/California/7/2009 ' 12=0%; Q=046 : 1"2=0%; @ =0.62 i 1%2= 0%: Q = 065
Nichols, 2019 Canada 2012-2013 216 years —————— 1§ 86([-16,98 : i 10[-145,50) | ¢—m—+ 4 -97 [-227, 15
Rondy, 2015 Europe 20122013 218years < : | 6 (110, 58] B 28(-20,57] ' : »  22[-49, 140]
Valenciano, 2018 Europe  2012-2013 29 years | 60 [ -29, 87) ] 3415, 62 t - 4 -26 [ -82, 65]
RE Model for 2012-2013 — 48[-32, 80] i 25[-6, 46) R — -21-80, 38]
2013-2014 A/California/7/2009 E "2=426% Q=018 : 1"2=0%; Q=057 E 1"2=184%; Q=029
Nichols, 2019 Canada 2013-2014 216 years : —a— 67 [ 43,81) : —a— 69 56,79 —at— 2(-17, 28]
Skowronski, 2015 Canada  2013-2014 22 years H e 81 50,93] H —a 72| 57,81] —— -9[-28, 23]
Valenciano, 2018 Europe  2013-2014 29 years ; - 40[-52, 76) H e 61 24,80] k 4 »  20[-31,112]
Kim, 2020 USA 20132014 =29 years : [ 70[ 59, 78] : [ 58 48, 66] . 12[-25, 1]
Ohmit, 2016 USA  2013-2014 29years : | 63[-204, 96] Dy 67 20,86] } : »  4[-54,283
RE Model for 2013-2014 : <& 69 (60, 76) : < 64 (57, 69) & 7[-17,3)
2014-2015 A/California/7/2009 s 1*2=0%: Q=0.56 E %2 = 5.6%; Q = 0.37 E 1"2=0%: Q=069
Valenciano, 2018 Europe  2014-2015 29 years —_— 61[ 3,84 [ S—— 421 3,66 _t 18 -64, 43]
2015-2016 A/California/7/2009 :
Skowronski, 2017b  Canada 2015-2016 29 years H | —— 75 45, 88] Ly 41[ 18,57) i -34 [-60, -2]
Zhang, 2018 China 20152016 22 years « + i 1[-138, 59] i 26 [ -46,62] t T $ 25(-66, 167]
Valenciano, 2018 Europe 2015-2016 29 years e 60[ 16, 81]) e 32 6,51] e -29[-62, 19]
Kim, 2020 USA 20152016 29 years I 39[ 19, 54 P S 40 24,52] et 1[-21, 24]
RE Model for 2015-2016 | —— 50 (19, 69) : < 38 (27, 47) - -15[-36, 6)
2017-2018 A/Michigan/45/2015 : 12=57.6% Q=007 : "2=0%; Q=086 1r2=314% Q=022
Kissling, 2019b Europe  2017-2018 29 years : —e 79[ 51,91) R S—— 46 26,61] — 33[-57, -2
Pooled : ; :
Random Effects Model Pooled A(H1N1)pdm09 < 58 [48, 66] < 53 [44, 60] L 3 -9[-16, -1]
Fixed Effects Model Pooled A(H1N1)pdm09 : & 57 [50, 63] : * 5146, 56] < 9 [-16, -1]

Heterogeneity seen : P2=38.4% Q=005 : 12=61.6% Q=0 : r2=0% Q=05

between seasons; ) :

’ I T l T ] T T T 1 T T T T ]
within seasons there 00 -50 0 50 100 -50 0 50 100 400 -50 0 5 100

is less heterogeneity

Vaccine Effectiveness (%)

Vaccine Effectiveness (%)
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A Vaccine Effectiveness (%)

Apparent
benefit in
years
immediately
after 2009
pandemic,
which
disappeared
as viruses
diversified
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There is low evidence to support a policy
change for AHIN1)pdmO9 vaccination

Current-onl Prior-onl prior AVE (95% CI

A(HINI dm09 58% (48%, 66%) 33% (21%,43%) 53% (44%,60%)  -9% (-16%, -1%)

» Vaccination in current & prior season provided better
protection than vaccination in the prior season only or
not being vaccinated (reference)

» GRADE assessment: low evidence available to support
any change in policy regarding A(HIN1)pdm09

WHO Collaborating Centre

for Reference and . . . .
Bisise A - AVE measures the difference between estimates for the current+prior group minus the current-only group
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Season-specific and overall VE: A(H3N2)

Stud Country CUT™eNt aq range Current onl: VE [95% CI| Current & Prior VE [95% CI Delta VE VE [95% CI
season
2007-2008 A/Wisconsin/67/2005 ' '
McLean, 2014 USA  2007-2008 =29 years : ] 541 25,71) R | 4320, 59) -11[-39, 21]
2010-2011 A/Perth/16/2009 : :
Skowronski, 2017a Canada 20102011 29 years S S —— 34[ -51,71] S ——— 34[-5,58] 0[-54, 86]
2011-2012 A/Perth/16/2009 : :
Nichols, 2019 Canada 20112012 216 years < 0 i S —— 51[-45, 83] 0 $ 118 [-66, 1581]
Skowronski, 2014b  Canada 20112012 22 years < . ] % [ ns 74] [ — 59 15, 80 [ e——— A 193]
Valenciano, 2018 Eulcpe 20112012 29 years ——— ———— 291 -3, 52] B ] 8 [ -5
Ohmit, 2014 2011-2012 29 years ' —a 54 25 71] | -3,47] I | 28[—62 7
RE Model for 2011 2012 = 4521, 62) . - 33 (15, 47) i -18 [-46, 10]
2012-2013 ANVictoria/361/2011 : r2=o%:@=0s8 : +2=0%; Q=047 #2=0% Q=05
Nichols, 2019 Canada  2012-2013 16 years : —a— 59 32,75 U —— 11, 46) -28[-53, 2
Skowronski, 20178 Canada  2012-2013 29 years F | 49 -47, 83 e 28(-12, 54 -21[-74, 79
Rondy, 2015 Europe 2012-2013  218'years < il 68 - 157 Vg 60 [ 18, 80 » -9(-60, 213]
Kim, 2020 USA 2012-2013 29 years H - 45[ 3 56] H el 9 | 26, 49) -6[-23, 11
RE Model for 2012-2013 : - 48 [36< 57 : <& 37 (27, 45) 12 [-26, 3]
2013-2014 A/Victoria/361/2011 . M2=0%Q=073 . 1"2=0%; Q=048 12=0% Q=064
Nichols, 2019 Canada 2013-2014 216 years <+ T i 12 [-213, 78] F T i 28 [-70, 70 $ 16[-100, 239]
Valenciano, 2018 Europe 2013-2014 29 years e 451 -39, 78] ey 39 -4, 64] -6[-60, 80)
RE Model for 2013-2014 ——— 35 [-36, 69] D 36 [-1, 60] 3[-61, 67]
2014-2015 A/Texas/50/2012 H n2=0%: Q=057 H 1"2=0%; Q=075 42 = 0%: Q = 0.75
Nichols, 2019 Canada 20142015 216 years —_— 3, 68 —_— -8 [-56, 25| 441-102, 31
Skowronski, 20178 Canada  2014-2015 29 years : e —— 65 i 25, s:a] P 33|78, 1E 98 [-147. Aal
Valenciano, 2018 Europe 2014-2015 29 years | e 15, 68] | o 5[-28, 30] -42 [-80, -2]
Kim, 2020 20142015 29 years [ 1] -11, 28 —a— 2[-20, 14 -13[-38. 13
Petrie, 2016 USA 2014-2015 218 years —— 55[ -9,82 ——— 2 [-27, 73] -13[ -85, 57|
Petrie, 2017 USA 20142015 =9 years < { -5 [-133, 53] _— -1 -Es.ssi . » -6[-103, 128]
RE Model for 2014-2015 | 36 (10, 54] - -5(-19,7) -38 [-67,-9]
2015-2016 A/Switzerland/9715293/2013 . 1r2=631%; Q=006 H 1"2=6.4% Q=038 2= 48.5%; Q = 0.08
Zhang, 2018 China 20152016 22 years 62[ -25, 88 ] 511 0, 76) 11168, 75]
2016-2017 A/Hong Kong/4801/2014 :
Skowronski, 2020 Canada  2016-2017 29 years 33 E 21, sz] Dy 4324, sai 101-26 64
Kissling, 2019b urope 2016-2017 29 years 50| 32, 63] e 201 5, 32] 30 [ -50, -9]
body, 2017 UK 2016-2017 18 years 43( -28, 75 pt ey 2112, 45 -22 [ 68,

Kim, 202 usa 2016-2017 29 years 35( 18, 48] Lo 2713, 38] -8 [ -2
Sullivan, 2017 Australia 2017 Al 43 1.7 —] -2, 27] -40 [ -81.
RE Model for 2016-2017 40 [30, 49] . 4 24 (12, 34) -17 [-32,-3)
2017-2013NHGNQKONQ/‘&U‘VZ‘)T‘ P2=0% Q=073 H "2=432%; Q=013 M2 =156%; Q=032
Skowronski, 2020 Canada  2017-2018 29 years 45 -7,71] A 911839 -36[-74, 18]
Kissling, 2019b Europe 2017-2018 29 years 49 1,74 —— -29, 33 -42[-86, 12]
Pebody, 2019 UK 2017-2018 218 years ; 3 -86, 43 [ ] 3302 -7[-79. 83
Kim, 2020 USA 2017-2018 29 years 17( -2,32] - 5[-12,19] -12] - 3a, 1]
RE Model for 2017-2018 232, 40) - 5(-7, 16) -19[-38, -1]
2018-2019 A/Singapore/INFIMH16-0019/2016 Fze21%: Q028 H r2e0%: Q=08 F2=0%: Q=068
Skowronski, 2019 Canada  2018-2019 29 years 69[ 18,89 —_— -1 [45, 29] T0[-117, -10]
Kissling, 2019a Eurcpe 2018-2019 29 years -27( -81, 11 P 5[-23, 27 32[-15, 90]
RE Model for 2018-2019 e ——————— 32 [-169, 83] - 3[-20, 21) 17 115, 81]

H M2=851% Q=001 H 12=0% Q=079 "2 =855% Q=001
Pooled :
Random Effects Model Pooled A(H3N2) : & 37 [29, 45) Y 20[12, 27) -18[-26, -11]
Fixed Effects Model Pooled A(H3N2) : * 33 [28, 39) e 1813, 22) A7 [-24, -11]

: 12=45%: Q=0 E 12=584%:Q=0 1"2=7%: Q=036
Low overall VE and - ; ;

T T f T 1 I T f T 1 T T f T 1
moderate between-
-100 -50 0 50 100 -100 -50 0 50 100 -100 -50 0 50 100

season heterogeneity

Vaccine Effectiveness (%)

Vaccine Effectiveness (%)
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A Vaccine Effectiveness (%)

Poor VE after 3
years of
vaccination

with a similar
antigen and drift
in circulating
viruses — negative
interference
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There is very low evidence to support a
policy change for A(H3N2) vaccination

Current-onl Prior-onl prior AVE (95% CI

37% (29%, 45%) 9% (-3%, 19%)  20% (12%,27%) -18% (-26%, -11%)

» Overall poor VE, and high AVE, but vaccination in current &
prior season better than no vaccination

» GRADE assessment: very low evidence to support any
change in policy

» More work is needed to understand how to mitigate
negative interference in some seasons

WHO Collaborating Centre

for Reference and . . .
Research on Influenza AVE measures the difference between estimates for the group minus the current-only group

\._- J AL

SAGE meeting October 2021 17





Session6.2_Sullivan

Season-specific and overall VE: Influenza B

Differences
between the
lineage
included in the
trivalent
vaccine and
the one
circulating
complicate
interpretation

Current ﬂgdPredominant

0y . 0, 0,

Study Country season rahgk lineage Current only VE [95% CI] Current & Prior VE [95% CI] Delta VE VE [95% CI]

2010-2011 B/Brisbane/60/p008 (Vic) : : :
Gherasim, 2017 Spain | 2010-2011 29 vic - | 51[-182, 91{ ey 62 Ps, 87] I : y  11[72, 232]
Pebody, 2013 UK | 2010-2011 bl vic : [E——— 56 29, 73 : R 5327, 70 o heeneeof -31-34, 29
RE Model for 2010-2011 H - 56 [29,72) H > 54 [31,70] i -2 [-32,29]
2011-2012 B/Brisbane/ (Vic) : 2= 0% 0= 091 ; 12=0% Q=072 : 2= 0% Q=071
Nichols, 2019 Canada| 2011-2012 216yedrs  Yam - 1 10-97, 50% | 38 E 12, 5?] ey B[ 19, 136]
Skowronski, 2014b  Canada | 2011-2012 22 e Yam —— 52 -8,78 H ——a— 59 (34, 75] —_—— 71-30, 67
RE Model for 2011-2012 ——— 29 [-44, 65) L 4823, 65] e 19 [-22, 60)
2012-2013 B/Wisconsin/1/2010 (Yam) Ir2=452k:Q=018 : 1'2=425%:Q=019 : 12=0%Q=048
Nichols, 2019 Canada| 2012-2013 216lyedrs  Yam I e 83[ 19, 96) | 54 [-6, 80) ] -29[-89, 38
Skowronski, 2014a  Canada | 2012-2013 22 Yam ; { 1(-72, 86] H 7244, 86 —t————p 21 [-24, 143
Rondy, 2015 Europe | 2012-2013 218yedrs  Yam . 68 24,8 3711, 56] — -31(-64, 16
Valenciano, 2018 Europe | 2012-2013 29 Yam —_—_ 39 -43, 74 53 (28, 70! Pt 14 [-30, 96|
Kim, 2020 USA | 20122013 29 Yam . 63[ 50, 73 63[53, 71 - 0[-14, 18]
RE Model for 2012-2013 - 62 (51, 71) 56 [43, 66] < -3[-16, 10)
2013-2014 B/M: b 212012 (Yam) 1*2=0%; Q=064 r2=46.7% Q=011 1"2=0%; Q=049
Nichols, 2019 Canada | 20132014 =1lyedrs  vam 34, Mf 37 [ 11, 55 —— 3161, 7
Skowronski, 2015 Canada | 2013-2014 22jeds Yam i 90 58, 98] 6542, 79| .—.—‘r—{ -25[-49, 12
RE Model for 2013-2014 —>- 7835, 93] 52[14,73] i -26 [-48, -3]
2014-2015 B/M: h /2/2012 (Yam 1"2=47.4%: Q=017 "2=71.6%; Q=0.06 E "2=0% Q=08
Nichols, 2019 Canada| 2014-2015 21lyedrs  vam ! 22104, 70 5818, 79 ——e ) 3726, 162
Skowronski, 2016 Canada | 2014-2015 22jeqs Yam i 63[ 12, 84 351 -4, 59] e -28[-72, 26
Valenciano, 2018 Europe | 2014-2015 29je: Yam — 59[ 17, 80) 33[-0,55 —_— -26 [-65, 21
Kim, 2020 USA | 2014-2015 29 Yam —— 60[ 37,74 53[37,65 —— -7[-28, 18
RE Model for 2014-2015 - 57 [41,69] 46 [33, 56] -‘- -11[-30, 7]
2015-2016 B/Phuket/3073/2013 (Yam) : p2=o%;a=063 2= 58%; Q=036 : 2= 0% Q=053
Skowronski, 2017b  Canada | 2015-2016 29 Vic e 52[ 2,76 46[21,63 [T S— 6[-41, 45
Valenciano, 2018 Europe | 2015-2016 29 Vic b 47(-17. 761 9 (-32. 33] e -37[-88, 31]
Kim, 2020 USA | 20152016 29 Yam : —a— 62 43,75 48130, 61 J———— -14[-36, 9
RE Model for 2014-2015 H L 59 [46, 68] 42 [24, 56) e 3 -11[-26, 3]
2016-2017 B/Brisb (Vic) . 1*2=0%: Q=063 "2 =62.6%; Q=0.05 : 1*2=0%: Q=083
Kim, 2020 usA | 2016-2017 29 Yam : - 54 34, 67% 42 Ezs, 54 —— -12[-33, 11
Sullivan, 2017 i 2017 bl Yam —_— 50( 4, 76 59 (42,72 ——— 9[-22, 60]
RE Model for 2016-2017 H - 53 [36, 66) 50 [30, 64] - -7[-26,13)
2017-2018 B/Brisbane/60/2008 {Vic) : "2=0% Q=083 "2 =584% Q=012 E P2=26% Q=031
Pebody, 2019 UK 2017-2018 218yedrs  Yam | 35[-11.62} 12 %—25, 38] I e -23 [-69, 29]
Kim, 2020 UsA | 20172018 29 Yam : ot 46| 30,58 47134, 56 o 1[-16, 19
RE Model for 2017-2018 ! - 44 (30, 56) 33 [-10, 59] - -2[-18, 15)
Pooled all seasons . 1*2=0%: Q=055 : "2 =834%; Q=001 : 1"2=0% Q=038
Random Effects Model Pooled Influenza B : * 54 49, 59) : 47 [41, 53] & 7 [-14,-0)
Fixed Effects Model Pooled Influenza B : 'S 54 [49, 59 : 47 143, 51 & T 114,50]
' *2=0%: Q=05 "2 =483% Q=0.0 . 2= 0%: Q=08

Pooled seasons by TIV antigen ' ' :
Random Effects Model B/Victoria antigen : 47[38, 55 : 45 [35, 54 &> 2[13,9
Random Effects Model B/Y I ¢ Igt' : * "5 'ﬁzg?; : " ‘3%%5 : "21:5%'[?505

andom )ects Vodel amagata antigen H y , . - =19, -
9 9 H * 1*2:012;3:07 H P2 =526%: Q=00 ’: rv:m!,,qmr
[ T T T 1 [ T T T 1 I T I T 1
-100 -50 0 50 100 -100 -50 0 50 100 -100 -50 0 50 100
Vaccine Effectiveness (%) Vaccine Effectiveness (%) A Vaccine Effectiveness (%)
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Lineage-specific

estimates (infecting virus)

Study Country S:;;i’:" Age range Current only VE [95% CI] Current & Prior VE [95% CI] Delta VE VE [95% CI]
B/Victoria : ; :
2010-2011 B/Brisbane/60/2008 H , H
Skowronski, 2014b  Canada  2011-2012 22 years O —— 86[ -7, 98] | 63 [ 20, 83] [ | -23[-67, 65)
2012-2013 (not in TIV) : : .
Skowronski, 2014a Canada 2012-2013 =22 years « { 63 [-199, 95] ' B S 78 [ 26, 94] F 3 15[ -48, 259]
2015-2016 (not in TIV) ' . ‘
Skowronski, 2017b Canada 2015-2016 29 years |—:—-—| 46 [-21, 76) ! ey 49 [ 18, 68] |—L—1 3[-40, 72)
Jackson, 2017 USA 2015-2016 29 years ' — 62[ 27, 80] r—-—-—|' 33[-8, 58] 0—-—-—|' -29(-73, 13]
RE Model for 2015-2016 H . 56 [28, 74 | 42 (18,58 — -16 [-50, 18
Pooled reoia s : r2= ossFo : oo — ll )
Random Effects Model Pooled B/Victoria : - 60 [35, 75) : - 50 [29, 64] —~—— -15 [-45, 15]
Fixed Effects Model Pooled B/Victoria : - 60 [35, 75) L - 48 [30, 62] i -15 [-45, 15]
2=0%; Q=065 "2=17.9%: Q=03 1"2=0%: Q=0.73
B/Yamagata : : :
2011-2012 (not in TIV) : : :
Skowronski, 2018 Canada  2011-2012 29 years I - i 33[-97, 77] R ————1 40 [-19, 70] I - » 71[-67,137]
2012-2013 B/Wisconsin/1/2010 : : :
Skowronski, 2014a Canada 2012-2013 22 years < - ] 33 [-202, 85] . S——1 74 [ 30, 90] } v »  41[-27,271)
McLean, 2015 USA  2012-2013 29 years ! Pom 69 52, 80] : [— 62[48, 73] -71-25, 13]
RE Model for 2012-2013 H - 67 [50, 78] ' - 63 [50, 73] -6 [-25, 13]
H "2=0% Q=033 N "2=0% Q=047 1"2=0% Q=041
2013-2014 B/Massachusetts/2/2012 ' : '
Skowronski, 2015 Canada  2013-2014 22 years : —— 89[ 53, 98] '  S—— 67 [ 44, 81) . 22 [-47, 21)
2014-2015 B/Massachusetts/2/2012 ! !
Skowronski, 2018 Canada  2014-2015 29 years —_— 53[-19, 82] —e 22 (-30, 53] - - { -31[-90, 47)
Petrie, 2017 USA  2014-2015 29 years : b ; ! 24 [-96, 71] !
Zimmerman, 2016 USA  2014-2015 29 years : | 59[ 34, 74] ' e 56 [ 39, 68] ——y -3[-26, 24)
RE Model for 2014-2015 H -l 58 [36, 72] | 419, 62] i -5[-28, 18]
: "2=0% Q=08 ' 1%2=50.5%; Q=0.13 : 12 = 0%; Q = 0.48
2015-2016 B/Phuket/3073/2013 ! : '
Jackson, 2017 USA 2015-2016 29 years H — 61[ 35, 77] H —a 53[31,67) —— -8[-34, 22)
2017-2018 (not in TIV) ' ; '
Skowronski, 2018 Canada  2017-2018 29 years L —] 19[-36, 52] ' —— 43 [ 25, 56] —_—y 24[-13, 80]
Pooled H : T
Random Effects Model Pooled B/Yamagata : - 56 [39, 68) ] < 52 [42, 60] < -5[-17, 6]
Fixed Effects Model Pooled B/Yamagata : < 57 [46, 65] : < 52 [45, 58] - -5[-17, 6]
H 2=41.1% Q=01 . 142=33.3%; @ =0.15 . 1"2=0%; Q=082
I T I T 1 T T 1 T 1 [ T I T 1
-100 -50 0 50 100 -100 -50 0 50 100 -100 -50 0 50 100

Vaccine Effectiveness (%)

Vaccine Effectiveness (%)
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There is low evidence to support a policy
change for influenza B vaccination

I N P e
Current-onl Prior-onl Drior AVE (95% CI

D nfluenza B 54% (49%,59%) 21% (12%,29%) 47% (41%,53%)  -7% (-14%, 0%)
o B/Victoria  60% (35,% 75%) 17% (-15%,40%) 50% (29%, 64%) -15% (-45%, 15%)
Sl BiYamagata  56% (39,% 68%) 38% (25%, 49%)  52% (42%,60%)  -5% (-17%, 6%)

B/Victoria  47% (38%,55%)  19% (6%,31%)  45% (35%,54%)  -2% (-13%,9%)
virus B/Yamagata 61% (54%,67%) 23% (11%,34%)  48% (39%,55%) -10% (-19%,-2%)

» Vaccines and circulating viruses were not always lineage-
matched

» GRADE assessment: low evidence to suggest a change in
policy is needed

WHO Collaborating Centre
for Reference and

B e b e anics AVE measures the difference between estimates for the current+prior group minus the current-only group

SAGE meeting October 2021 20
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Sensitivity analysis

» Overall conclusions did not change if
Studies that used RIDT were included
Estimation was restricted to studies that used TND
Studies at risk of sparse data bias were removed

Studies at risk of bias were removed

Estimation was restricted to outpatient populations

Estimation was restricted to northern hemisphere
populations

WHO Collaborating Centre
for Reference and
Researc h on Influenza

SAGE meeting October 2021
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Pooled VE estimates

| itinmion
Current-onl Prior-onl prior AVE (95% CI

A(HINI dm09 58% (48%,66%) 33% (21%,43%) 53% (44%,60%) -9% (-16%,-1%)

37% (29%,45%) 9% (-3%, 19%)  20% (12%,27%) -18% (-26%,-11%)
54% (49%,59%) 21% (12%,29%) 47% (41%,53%)  -7% (-14%, 0%)

» Vaccination in current & prior season afforded better
protection than no vaccination

» There is currently insufficient evidence to support a change

in influenza vaccination policy that considers prior
vaccination

WHO Collaborating Centre
for Reference and . . . .
B e b e anics AVE measures the difference between estimates for the current+prior group minus the current-only group

SAGE meeting October 2021 22
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Conclusions

» Repeated vaccination does not consistently harm VE
though it may attenuate it

» In most seasons for most antigens, repeated vaccination
provided better VE than vaccination in the prior year
only or no vaccination

Further work is needed to characterise the conditions under
which H3 VE is compromised and whether it is consistent
with existing hypotheses (e.g. antigenic distance)

WHO Collaborating Centre
for Reference and
Researc h on Influenza

SAGE meeting October 2021 23
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Review of the evidence on the effectiveness of
guadrivalent influenza vaccines versus trivalent influenza
vaccines

Review of evidence on co-administration of COVID-19
vaccines and influenza vaccines

Christopher Chadwick

WHO Secretariat
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QlV and TIV

Two issues to consider: supply and effectiveness

First QlIV approved in 2012
* Widely available across all currently approved influenza vaccine technologies (egg-based, cell culture-
based, and recombinant vaccines)

QlV and TIV use among WHO Member States (data as of 2018)?!

* 96 Member States reported using TIV
* 42 Member States reported using QIV
- More frequently among HICs
* Data not available for 75 Member States

1. Morales, KF, Brown, DW, Dumolard L, Steulet, C, Vilajeliu, A, Ropero Alvarez, AM, et al. Seaztranpfite Rervaceidation policies in the 194 WHO Member States:The evolution of global 2
influenza pandemic preparedness and the challenge of sustaining equitable vaccine access. Vaccine X. 2021;8. doi: 10.1016/j.jvacx.2021.100097.
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2017 Systematic Review On Health Economic Consequences of QIV

Methodology
* Assessed health economic evaluations of QlV versus TIV published before 30 September 2016
* 16 studies were included (all from HICs)

Study outcomes
* Impact of QlV on influenza-related morbidity and mortality varied considerably
* 13 cost-utility studies concluded QIV would be at |least cost-effective as compared with TIV

Commentary
* Benefits of QlIV will vary strongly by season
- Assessments should include data from multiple influenza seasons
* QlV estimated to save costs to the health system and to society
- Partially or fully compensates for the higher price of QIV
* Publicly funded evaluations are needed to validate findings from industry-funded studies
 Results from HICs are not directly transferable to LMICs

SAGE meeting October 2021
De Boer, PT, van Maanen, BM, Damm, O, Ultsch, B, Dolk, FCK, Crepey, P, et al. A systematic review of the health economic consequences of quadrivalent influenza vaccination. Expert Review of

Pharmacoeconomics & Outcomes Research. 2017;17(3):249-265. doi: 10.1080/14737167.2017.1343145
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QlV vs TIV publications since 2017 systematic review

15 studies identified
* More MICs represented in analyses

Findings
* Evidence suggests that a switch to QIV leads to reductions in hospitalizations and deaths
— Varies considerably across settings
* Evidence suggests that a switch to QIV is also cost-effective in terms of direct and indirect costs
* Previous commentary from 2017 systematic review is still valid:
- Data is still mostly from HICs (however, more data is now available from LMICs)
- Additional publicly funded studies needed
- Need multi-season studies, including from LMICs

SAGE meeting October 2021
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Co-administration: ComFluCOV study

Safety and immunogenicity of concomitant administration of COVID-19 vaccines and
seasonal influenza vaccines

679 volunteers from across England and Wales
* >18 years and had already received one dose of ChAdOx1-S [recombinant] or BNT 162b2
* Influenza vaccine provided with 24 dose of COVID-19 vaccine
- 265 years received aTIV
- <65 years received either QlVc or QIVr

Concomitant influenza and COVID-19 vaccine administration was acceptable in terms of
reactogenicity and tolerability

No evidence of negative immune interference for COVID-19 or influenza vaccines

Lazarus, Rajeka et al, The Safety and Immunogenicity of Concomitant Administration ofsé?)%?i@ \O/Stgtc)%égz%ChAdel or BNT162b2) with Seasonal Influenza Vaccines in

Adults: A Phase IV, Multicentre Randomised Controlled Trial with Blinding (ComFIuCOV). Available at SSRN: https://ssrn.com/abstract=3931758





ComFlaCOV study

Anti-S IgG GMT ratio between COVID-19 vaccine given with or without influenza vaccine

ChAdOx1 + QlIVc (n=124) I—Q—II GMR=0.92, 95% CI (0.81, 1.04)
I
I
I
BNT162b2 + QIVc (n=137) —eo—1 GMR=0.90, 95% CI (0.80, 1.01)
I
I
I
ChAdOx1 + aTIV (n=141) —o— GMR=1.02, 95% CI (0.91, 1.14)
I
I
I
BNT162b2 + aTIV (n=78) I—Q1—I GMR=0.97, 95% CI (0.83, 1.13)
I
I
I
ChAdOx1 + QIVr (n=123) I—0—|—I GMR=0.92, 95% CI (0.81, 1.04)
I
I
BNT162b2 + QIVr (n=57) I L I | GMR=0.86, 95% CI (0.72, 1.03)
I
|
T I T
0.5 1 2
Higher with placebo first Higher with flu first

Geometric mean ratio (95% CI)

SAGE meeting October 2021
Placebo first=COVID-19 vaccine alone at DO; Flu first=concomitant COVID-19 and influenza vaccines at DO. GMR=geometric mean ratio. Cl=confidence interval.





ComFtaCOV study

HAI influenza geometric mean ratios

a) AIH1N1

D21:
ChAdOx1 + QIVc (n=125)
BNT16202 + QIVc (n=138)
ChAdOx1 + aTIV (n=145)
BNT168262 + aTIV (n=78)
ChAdOx1 + QIVr (n=128)
BNT168262 + QIVr (n=57)

D42:
ChAdOx1 + QIVc (n=125)
BNT18262 + QIVc (n=138)
ChAdOx1 + aTIV (n=145)
BNT16202 + aTIV (n=78)
ChAdOx1 + QIVr (n=128)
BNT162062 + QIVr (n=57)

D21 post influenza vac:
ChAdOx1 + QIVc (n=125)
BNT16202 + QIVc (n=138)
ChAdOx1 + aTIV (n=145)
BNT16262 + aTIV (n=78)
ChAdOx1 + QIVr (n=128)
BNT16262 + QIVr (n=57)

c) BiVictoria

D21:
ChAdOx1 + QIVe (n=125)
BNT16202 + QIVc (n=138)
ChAdOx1 = aTIV (n=145)
BNT16202 + aTIV (n=78)
ChAdOx1 + QIVr (n=128)
BNT168202 + QIVr (n=57)

D42:
ChAdOx1 + QIVc (n=125)
BNT16262 + QIVc (n=138)
ChAdOx1 + aTIV (n=145)
BNT16262 + aTIV (n=78)
ChAdOx1 + QIVr (n=128)
BNT16262 + QIVr (n=57)

D21 post influenza vac:
ChAdOx1 + QIVc (n=125)
BNT18262 + QIVe (n=138)
ChAdOx1 + aTIV (n=145)
BNT16202 + aTIV (n=78)
ChAdOx1 # QIVr (n=126)
BNT168262 + QIVr (n=57)

'

—le—
e
[ ]
bole
—e—

—e—

T
0.4

Higher with placebo first
Geometric mean

ok v S

I

T

25

Higher with flu first
ratio (85% CI)

e
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b e
—e—
—e—
e

—e—

T
04

Higher with placebo first
Geometric mean

-

Higher with flu first
ratio (85% CI)
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GMR=1.51, 95% CI (1.31, 1.75)
GMR=1.81. 95% Cl (1.40, 1.85)
GMR=1.42, 95% CI (1.24, 1.63)
GMR=1.40, 95% CI (1.17, 1.68)
GMR=2.10, 95% CI (1.81, 2.43)
GMR=2.19, 95% CI (1.76, 2.71)

GMR=0.92, 95% Cl (0.79, 1.08)
GMR=0.93, 95% CI (0.81, 1.07)
GMR=1.02, 95% C1 (0.89, 1.16)
GMR=1.00, 95% C1 (0.83, 1.21)
GMR=0.80, 95% C1 (0.69, 0.92)
GMR=1.35, 95% C1 (1.00, 1.67)

GMR=1.05, 95% CI (0.91, 1.21)
GMR=1.05, 95% C1 (0.91, 1.21)
GMR=1.15, 95% CI (1.01, 1.32)
GMR=1.05, 95% Cl (0.87, 1.27)
GMR=0.88, 95% CI (0.74, 0.98)
GMR=1.38, 95% CI (1.1, 1.71)

GMR=1.21, 95% CI (1.08, 1.33)
GMR=1.22, 95% CI (1.1, 1.34)
GMR=1.12, 95% CI (1.03, 1.24)
GMR=1.28, 95% CI (1.13, 1.45)
GMR=1.61, 95% CI (1.48, 1.77)
GMR=1.91, 95% CI (1.65, 2.21)

GMR=0.99, 95% CI (0.87, 1.12)
GMR=0.94, 95% Cl (0.84, 1.06)
GMR=0.95. 95% Cl (0.85, 1.07)
GMR=1.02, 95% CI (0.87, 1.18)
GMR=0.92, 95% CI(0.81, 1.04)
GMR=1.07. 95% C1(0.89, 1.28)

GMR=1.05, 95% Cl (0.94, 1.18)
GMR=1.03, 95% Cl (0.93, 1.14)
GMR=1.01, 95% C1 (0.91, 1.12)
GMR=1.08, 95% CI (0.94, 1.25)
GMR=1.07, 95% C1 (0.98, 1.19)
GMR=1.20, 95% CI (1.02, 1.42)

b) A/H3N2

D21:
ChAJOX1 + QIVe (n=124)
BNT162b2 + QiVc (n=138)
ChAdOx1 +aTIV (n=144)
BNT162b2 + aTIV (n=78)
ChAJOx1 + QIVr (n=126)
BNT152b2 + QIVr (n=57)

D42:
ChAdOx1 + QIVe (n=124)
BNT162b2 + QIVc (n=138)
ChAdOx1 + aTIV (n=144)
BNT162b2 + aTIV (n=78)
ChAdOx1 + QIVr (n=128)
BNT162b2 + QIVr (n=57)

D21 post influenza vac:
ChAdOx1 + QIVe (n=124)

BNT162b2 + QiVc (n=138)
ChAJOx1 + aTIV (n=144)
BNT162b2 + aTIV (n=78)
ChAJOx1 + QIVr (n=126)
BNT162b2 + QiVr {n=57)

d) BlYamagata

D21:
ChAJOx1 + QiVe (n=125)
BNT162b2 + QiVc (n=136)
ChAJOx1 + aTIV (n=145)
BNT162b2 + aTIV/ (n=78)
ChAJOx1 + QIVF (n=126)
BNT162b2 + QiVr (n=57)

D42:
ChAGOx1 + QIVE (n=125)
BNT162b2 + QiVc (n=138)
ChAdOx1 + aTIV (n=145)
BNT162b2 + aTIV (n=78)
ChAJOx1 + QIVr (n=126)
BNT152b2 + QiVr (n=57)

D21 post influenza vac:
ChAdOx1 + QIVe (n=125)

BNT162b2 + QVc (n=138)
ChAdOx1 + aTIV (n=145)
BNT162b2 + aTIV (n=78)
ChAdOx1 + QIVF (n=126)
BNT162b2 + QIVr (n=57)
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Geometric mean ratio (85% CI)
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Safety, Immunogenicity, and Efficacy of a COVID-19 Vaccine (NVX-CoV2373)
Co-administered With Seasonal Influenza Vaccines

Sub-study on influenza vaccine co-administration as part of the phase 3 randomized

NVX-CoV2373 trial.
* Influenza vaccine (QlVc for 18-64 years, aTIV for 265 years) given with dose 1 of COVID-19 vaccine
* Assessment of safety, immunogenicity and efficacy

Reactogenicity events more common in the co-administration group
* Tenderness or pain at injection site, fatigue, muscle pain

Co-administration resulted in no change to influenza vaccine immune response, while a
reduction in antibody responses to the NVX-CoV2373 vaccine was noted

NVX-CoV2373 efficacy in the sub-study was 87.5% (95% Cl: -0.2, 98.4) while efficacy in
the main study was 89.8% (95% Cl: 79.7, 95.5)

https://www.med rxiv.org/content/lO.1101/2021.O6.O9‘?ﬁ53§ﬁ§g§§oft§e\r/2f21




https://www.medrxiv.org/content/10.1101/2021.06.09.21258556v1



Session6.3_Chadwick

ADDITIONAL CONSIDERATIONS

Until now, WHO recommends 14 days interval between COVID-19 vaccine and any other vaccine.
* Rational: 1. At the time, no data were available on safety, immunogenicity and efficacy of co-administration and 2.
to assess reactogenicity by vaccine.

* Until now, large dataset available on reactogenicity and safety of certain COVID-19 vaccines, limited data available
on co-administration.

Co-administration

* Not contraindicated in package inserts (WHO EUL'd COVID-19 vaccines).

e Data from other, non-COVID-19 vaccines, suggest that co-administration may, rarely, lead to decreased
immunogenicity and increased reactogenicity.

Influenza burden of disease

* Almost complete absence of influenza activity in 2020/2021 due to public health measures.

* Unclear how decreased population immunity will impact upcoming influenza seasons, in particular as public
health measures are lifted.

* Risk of co-circulation of COVID-19 and influenza may pose stress on health systems.

Data gaps
* No data on coadministration of certain WHO-EUL'COVID<19V&tcines/ influenza vaccines (high-dose and LAIV). ° ¢
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2017-Systematic Review On Health Economic Consequences of QIV

Table 1. Main characteristics and study design of the included studies.

Currency (base-year),

Reference and Type of Modeling discount rate (costs/health  Type of sensitivity
country Funding analysis approach Perspective Time horizon effects) analysis Model validation
Chit [20], Canada Industry CUA Static Payer and society 1 season CAD (2012), Univariate, Cross-validation of model outcomes
5%/5% multivariate PSA
Chit [21], United Industry CUA Static Society 1 season USD (2013), Univariate, NR for QIV vs. regular TIV outcomes
States 3%/3% multivariate PSA
Clements [22], United Industry CUA Static Society 1 year USD (2011), Univariate, Cross-validation of model outcomes
States 3%/3% multivariate PSA
de Boer [23], United  Industry CUA Dynamic Payer and society 20 years USD (2013), Univariate, Cross-validation of model outcomes
States 3%/3% multivariate PSA
Dolk [24], Germany Industry CUA Dynamic Payer and society 20 years (following a 20-year EUR (2014), Univariate, Cross-validation of model outcomes
burn-in period) 3.0%/1.5% multivariate PSA
Garcia [25], Spain Industry CUA Static Society Life-time EUR (2014), Univariate, Cross-validation of model outcomes
3%/3% multivariate PSA
Jamotte [26], Industry CC (CcA) Static Payer and society 10 years (2002-2012, 2009 AUD (2014), Univariate Cross-validation of model outcomes
Australia excluded) no discounting
Lee [27], United Public CcC Static Payer and society 10 seasons (1999-2000 to USD (2012), Multivariate PSA -
States 2008-09) 3%/NA
Meier [28], United Industry CUA Static Payer and society  Life-time GBP (2012/2013), Univariate, Cross-validation of model outcomes
Kingdom 3.5%/3.5% multivariate PSA
Mullikin [29], United  Industry CUA Dynamic  Society 1 year USD (NR), Univariate, Cross-validation of model outcomes
States NA/3% multivariate PSA
Nagy [30], Finland Industry CUA Dynamic Payer and society 20 years EUR (2014), Univariate, Model fit testing, cross-validation of model
3%/3% multivariate PSA outcomes, validation against independent
empirical data
Thommes [31], Industry CUA Dynamic Payer 10 years (following a 30-year CAD (2013), Univariate, Face validity of input data, model fit testing, and
Canada and United burn-in period) 5%/5%. multivariate, cross-validation of model outcomes
Kingdom GBP (2013), multivariate PSA
3.5%/3.5%
Uhart [32], EU-5 and  Industry CC (CcA) Static Payer and society 10 seasons (2002-2003 to EUR (NR), Univariate Cross-validation of model outcomes
EU 27° 2012-2013, 2009-2010 no discounting
excluded)
van Bellinghen [33], Industry CUA Static Payer Lifetime GPB (2010), Univariate, Cross-validation of the conceptual model and
United Kingdom 3.5%/3.5% multivariate PSA model outcomes, double programming
You [34], Hong Kong No funding CUA Static Society 9 seasons (2001-10, excluding USD (2014), Univariate Cross-validation of model outcomes
2009) no discounting/3%
You [35], Hong Kong No funding CUA Static Payer and society 1 year USD (NR), Univariate, Cross-validation of model outcomes
NA/3% multivariate PSA

AUD: Australian dollar; CAD: Canadian dollar; CC: cost comparison; CCA: cost-consequence analysis; SWAedasttitijitycanalysis2EUR: Euro; GBP: Great British Pound, NA: not applicable, NR: not reported; PSA: probabilistic 1 1
sensitivity analysis; QIV: quadrivalent influenza vaccine; TIV: trivalent influenza vaccine; USD: US dollar. *Uhart et al. [32] reported results of 5 European Union countries (EU5) (France, Germany, Italy, Spain, and United
Kingdom) and extrapolations of these results of 27 European Union countries (EU27).
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Table 2. Characteristics of the vaccination programs and its vaccines.

Cross-protection of

Reference and

Efficacy/effectiveness of TIV against

TIV against opposite

Efficacy of QIV against

Incremental vaccine price

country Included population Vaccine type Vaccine coverage (%) influenza B (%) B-virus (%) influenza B (%) (2015 US $)
Chit [20], Canada All ages 1\ 0-19 y: 31.0, 20-49 y: 27.0, 50-64 y: 47.0, 65-74 y: 71.0, 75-84 y: Matched lineage: 47 Yes: 60 Matched efficacy of TIV 1.25
81.0, 285 y: 78.0 Unmatched lineage: 28 against both B-lineages
Chit [21], United Elderly (=65 y) IV (& high-dose 67 Overall influenza efficacy: 49.0 Yes: 60 Overall influenza efficacy: 7.14
States 1Iv) 50.7
Clements [22], All ages IV for 250 y, IV/ < 5y:47.2, 5-17 y: 21.3,18-49 y: 30.5, 50-64 y: 44.5, 265 y: 66.6 Matched lineage: 66-77°. Yes: 68 Matched efficacy of TIV TIV/QIV:
United States LAIV market Unmatched lineage: 44-52° against both B-lineages 4.52.
share for <50 y LAIV/QIV:
-5.70°
de Boer [23], United  All ages v 0.5-2 y: 51.5, 2-4 y: 67.6, 5-10 y: 54.2, 11-14 y: 44.0, 15-18 y:  Matched: 49.2-80.0° Yes: 70 Matched efficacy of TIV 5.45-5.54°
States 33.7, 19-49 y: 33.7, 50-64 y: 42.7, 265 y: 64.9 Unmatched: 34.4-56.0° against both B-lineages
Dolk [24], Germany  All ages v Healthy: 0-2 y: 19.2, 3-6 y: 22.4, 7-10 y: 23.6, 11-15y: 11.0,  Matched: Overall influenza efficacy Yes: 60° Matched efficacy of TIV 499
16-59 y: 16.9, =60 y: 48.8° of 39-73* against both B-lineages
At risk: 0-59 y: 33.0, =60 y: 64.9°
Garcia [25], Spain All ages v Healthy: 65-69 y: 28.4, 70-74 y: 49.6, 75-79 y: 48.2, 80-84 y: 64.6, Matched lineage: 66.0-77.0°. Yes: 67 Matched efficacy of TIV 376
>85y: 57.6 Unmatched lineage: 44.0-52.0° against both B-lineages
At risk: 0-17 y: 24.2, 18-49 y: 9.3, 50-64 y: 24.5, 65-69 y: 47.0,
70-74 y: 54.4, 75-79 y: 63.9, 80-84 y: 72.5, 285 y: 67.5
Jamotte [26], Elderly (=65 y) and people 1\Y Healthy: 0-64 y: 0.0, 265 y: 74.6 Matched: 66.0-77.0% Yes: 67-68 Matched efficacy of TIV Price parity
Australia 6 mo-64 y with clinical At risk: 0-17 y: 41.3 18-64 y: 36.2, 265 y: 74.6 Unmatched: 44.0-52.0° against both B-lineages
risk conditions
Lee [27], United All ages v 259 Matched lineage: 47°. No Matched efficacy of TIV Price parity: 5.16°
States Unmatched lineage: 0 against both B-lineages
Meier [28], United Elderly (=65 y) and people 1\Y Healthy: 18-64 y: 0, 265 y: 71.1 Matched lineage: 66.0-77.0°. Yes: 68 Matched efficacy of TIV 5.16
Kingdom aged 18-64 y with clinical At-risk: 18-49 y: 34.1, 50-64 y: 100, 265 y: 71.1 Unmatched lineage: 54.3-63.7* against both B-lineages
risk conditions
Mullikin [29], United  All ages IV (& allv) 0-3y:72.2,4-6y: 63.4,7-9 y: 61.0, 10-19 y: 49.3, 20-49 y: 32.3, Overall influenza efficacy of 0.40- NR Overall influenza efficacy of 434
States 50-64 y: 45.3, =65 y: 65.0 0.65% in high match season, and high match season
0.25-0.56” in low match season
Nagy [30], Finland All ages IV for 218 y & IV 0.5-2y: 22.9, 3-4y: 28.1, 5-14 y:24.0, 14-17 y: 22.9, 18-21y: 12.0, Overall influenza efficacy: IIV: No Matched efficacy of TIV Price parity
or LAIV for 22-26 y: 0.091, 27-29 y: 10.9, 30-44 y: 13.0, 45-60 y: 18.0, 48-59°, LAIV: 39-80° against both B-lineages
2-17y 61-72 y: 40.9, =73 y: 70.1
Thommes [31], All ages Canada: IIV. Canada: 0 y: 16.8, 1 y: 32.9, 2-11 y: 283, 12-19 y: 22.9, 20-34 y: Matched lineage: Yes: 68 Matched efficacy of TIV Canada: 2.87.
Canada and UK: 16.1, 35-44 y: 20.7, 45-64 y: 31.4, >65 y: 64.4 66.0-77.0* for IV, against both B-lineages UK 1IV: 5.22.
United Kingdom IV for 218y, LAIV  UK: 0-1y: 0, 2-17 y: 52.5 (UK1), 70.0 (UK2), 18-49: 3.9, 50-64 y: 53.0-73.0° for LAIV. UK LAIV:
for 2-17 y 17.6, 265 y: 71.1 Unmatched lineage: 44.0-52.0% for Price parity
11V, 34.0-53.0° for LAIV
Uhart [32], EU-5 and  All ages = 6 mo 1\Y <2y:6.1-19.2, 2-17 y: 4.1-14.0, 18-49 y: 6.5-52.0, 50-64 y: 14.9- Matched: 66.0-77.0% Yes: 67 Matched efficacy of TIV NA
EU 27 520, Unmatched: 44.0-52.0° against both B-lineages.
265 y: 48.6-69.2
van Bellinghen [33], All ages v Healthy: 0-64 y: 0, =65 y: 71.2 Matched lineage: 66.0-77.0°. Yes: 68 Matched efficacy of TIV 137
United Kingdom Clinical risk conditions: 0-4 y: 17.2, 4-64 y: 44.5, 265 y: 71.2 Unmatched lineage: 44.0-52.0° against both B-lineages
You [34], Hong Kong Elderly (=65 y) v 39.1 Matched lineage: 45-75° Yes: 70 Matched efficacy of TIV 1.00-10.01
Unmatched lineage: 32-53° against both B-lineages
You [35], Hong Kong All ages 1\ 0-4 y: 284, 5-14 y: 11.0, 15-64 y: 10.3, 265 y: 39.1 Matched lineage: 49.2-68.8°. No Matched efficacy of TIV 3.10

SAGE meeting QikfE2MRdge: 0

against both B-lineages

allV: adjuvanted inactivated influenza vaccine; IIV: inactivated influenza vaccine; LAIV: live attenuated influenza vaccine; NA: not applicable; NR: not reported. *Depending on age. “Switch from trivalent LAIV to quadrivalent IIV. “Adopted from Eichner et al. [39]. ®Averaged

over 10 seasons. “Results were derived from the corrigendum [36]. ‘Depending on country.
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Table 4. Effectiveness and cost-effectiveness of QIV as compared with TIV and key parameters towards cost-effectiveness results.

Payer’s perspective results

Societal perspective results (2015,

Reference Reduction of influenza cases | Reduction of influenza deaths (2015, US %) us 9)
Chit [20], Canada 1.25% 0.92% 78,303/QALY 52,169/QALY
Chit [21], United States 1.68% 0.72% 145,705/QALY 139,159/QALY
Clements [22], United States 0.15% 2.36% NA 95,150/QALY
de Boer [23], United States 29.2% 31.7% 31,934/QALY 27,891/QALY
(only influenza B) (only influenza B)
Dolk [24], Germany 4.02% 6.40% 18,760/QALY (&)
Garcia [25], Spain 18,565 cases in one season 181 deaths in one season 16,695/QALY 13,054/QALY
Jamotte [26], Australia 92 per 100,000 py (average) | 0.92 per 100,000 py (average) Total savings: Total savings:
25.3 million 32.3 million
Lee [27], United States 1.40%" 1.40%" Average annual costs: -30.5 Average annual costs of —325.0 to
to 344.7 million® 50.1 million©
Meier [28], United Kingdom 1.17% 3.59% 21,615/QALY 19,921/QALY
Mullikin [29], United States 6.47% 7.00% 5,188/QALY (&)
Nagy [30], Finland 11.3% 18.2% cs cs
Thommes [31], Canada and Can: 4.62% Can: 6.78% Can: 6,551/QALY NA
United Kingdom UK1: 1.44%° UK1: 4.29%° UK1: 11,791/QALY®
UK2: 1.83%° UK2: 4.90%* UK2: 10,676/QALY®

Uhart [32], European Union

van Bellinghen [33], United
Kingdom
You [34], Hong Kong

You [35], Hong Kong

EU5: 32.4 per 100,000 py®

0.69%

65-79 y: 118 per 100,000 py.
>80 y: 508 per 100,000 py
(only influenza B)
14.7%
(only influenza B)

EU5: 0.31 per 100,000 py®

2.82%

65-79 y: 0.0589 per 100,000.
>80 y: 0.254 per 100,000 py
(only influenza B)
14.9%

(only influgnza rﬁf)eting Qcthper 2021

Total savings:
EU5: 117,437 million®
EU27: 180,062 million®

8,611/QALY

NA

23,335/QALY

Total savings:
EU5: 325,354 million®
EU27: 513,959 million®

NA

65-79 y: 14,906-254,245/
QALY' >80 y: CS-70,147/QALY

12,965/QALY
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QIV¥s"TIV publications since 2017 systematic review

Author/Year Funding Setting
Brazil (2010-14) Colombia (2007-14, 09 excluded)

Jamotee 2017 IncOstey Panama (2006-14, 09 excluded)
Yang 2017 Industry Taiwan; Lifetime
Brogan 2017 Industry United States; 10 years (2012-22)
de Boer 2018 Public Viet Nam & South Africa vs Australia; 2003-2013
Van Bellinghen 2018 | Industry Brazil; 1 year & Lifetime
Mennini 2018 Industry Italy; Average influenza season?
Kim 2018 Industry South Korea (children 6-59 mos, 65+ years); 1 year

, South Korea
Yani2plo No funding (65-74 yrs, 75-84 yrs, and 285 yrs); Lifetime
Jiang 2020 Public China (69 years and up); 1 year
Choi 2020 No funding | South Korea (50-64 years); 1 year
Crépey 2020 Industry Brazil (6mo-5yo0); 1 season
Ruiz-Palacios 2020 Industry Mexico; 2010-11 — 2015-16 seasons (retrospective), 2016-17 — 2020-21 (prospective)
Crépey 2020 Industry Spain (<65 years (high risk); 65+); 1 season (influenza B only)
Zeevat 2021 Industry Netherlands; 2010-11 to 2017-18 seasons
Amiche 2021 Industry Turkey; Average influenza season (data from 2010-11 to 2016-17 seasons)?

1 Outcomes and costs saved are also disaggregated by 6 mo-4 y, 5-19y, 20-49y, 50-64 y, 65+ y
2 Qutcomes and costs saved are also disaggregated by 6 mo-4 y all, 5-19 y high risk, 20-49 y high risk, 50-64 y high risk, 65+ y all

SAGE meeting October 2021

14 14





Sessiol

10% SAR:
South Africa: 14.4%
Viet Nam: 13.8%
Australia: 3.3%

Author/Year Setting Reduction of hospitalizations Reduction of deaths
_ Brazil (2010-14) Brazil: 11,732 Brazil: 1,385
FamnGtes' 9617 Colombia (2007-14, 09-10 excluded) Colombia: 511-7,775 Colombia: 34-1,524
Panama (2006-14, 09-10 excluded) Panama: 47-2,861 Panama: 8-706
Yang 2017 Taiwan; Lifetime 8,126 3,590
N/A
Brogan 2017 United States; 10 years (2012-22) (influenza-related complications reduced by 13.2%
12.1%)
5% SAR™: 5% SAR:
South Africa: 17.9% South Africa: 17.0%
Viet Nam: 27.2% Viet Nam: 27.6%
Australia: 2.3% Australia: 2.3%
de Boer 2018 \Viet Nam, South Africa, Australia; 2003-2013

10% SAR:
South Africa: 14.0%
Viet Nam: 14.5%
Australia: 3.3%

: - s 1 year: 4,986 1 year: 990
Van Bellinghen 2018 Brazil; 1 year & Lifetime Lifetime: 416,479 Lifetime: 99,870
2 Italy; Average influenza season (data from 2003-
MSIRIIEORa 13 seasons, excluding 09-10) i i
Narrow definition of influenza?: Narrow definition of influenza:
Children: 193 Children: 0
Older adults: 3,255 Older adults: 238
Kim 2018 South Korea; 1 year
Broad definition of influenza: Broad definition of influenza:
Children: 3,278 Children: 0
Older adults: 11,527 Older adults: 270
Yun 2019 South Korea; Lifetime 8,568 2,031
liang 2020 China; 1 year N/A 245%
(0.00199 mortality rate for QIV; 0.00204 for TIV)
Choi 2020 South Korea; 1 year N/A N/A
Crépey 2020 Brazil; 1 season 11,300 400

Ruiz-Palacios 2020

Mexico; 2010-11 — 2015-16 seasons
(retrospective), 2016-17 — 2020-21 (prospective)

Retrospective: 3,323
Prospective: 2,769

Retrospective: 312
Prospective: 260

2010-11 to 2016-17 seasons)

y . : 3,179 192
C 2020 Spain; 1 fl B onl 2 .
TeREY el sessen inlienze Blony) (only influenza B) (only influenza B)
84 38
Zeevat 2021 Netherlands; 2010-11 to 2017-18 ; :
Amiche 2021 Turkey; Average influenza season (data from 94 13
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Author/Year Cost-effectiveness (ICER unless specified otherwise) Author/Year Cost-effectiveness (ICER unless specified otherwise)
sessions 3 rAMerage associated costs avoided (USS) per 100,000 person- - Payer:2€23,426 (USD $ 27,642.68)
years SR Societal: €21,096 (US $24,893.28)
. Narrow definition of influenza:
Brazil Children: KRW 345.4
S:ac\i/:tr; I%f? 2?)0 Older adults: Cost saving?
B Kim 2018
Jamotte 2017 Colombia Broad fiefinition of inf{uenza:
Payer: $837-12,355 Children: Cost saving
Societal: $992-12,666 Older adults: Cost saving
Yun 2019 USS 17,699
Panama Jiang 2020 USS 6,700
Payer: $1,138-30,795 50-54 yrs: USS 4445.66
Societal: $2,996-33,694 Choi 2020 55-59 yrs: USS 4578.06
Yang 2017 USS 3,015.07 60-65 yrs: USS 4751.93
Brogan 2017 Payer: US$ 5,416 Crépey 2020 R$26,800/QALY (US$ 5,092/QALY)*

Societal: USS 62,472

de Boer 2018

5% SAR:
South Africa: IS 4,183
Viet Nam: IS 1,505
Australia: IS 80,966

10% SAR:
South Africa: IS 1,546
Viet Nam: IS 620
Australia: IS 8,379

Ruiz-Palacios 2020

Total costs saved:
Retrospective:
. USS 10.8M (payer)
o USS 13.2M (societal)
Prospective:
s USS 9.0M (payer)
o USS 11.0M (societal)

Van Bellinghen 2018

Cost per QALY gained™:
1 year: RS 20,428 (USS 5,515.56)

Lifetime: RS 22,490 (USS 6,072.30)

Crépey 2020 €1,527/QALY (US $1,743.83)°
Payer: €22,8455 (USS 27,434)

FEevARAGAL Societal: €16,557 (USS 19,883)

ARSTERE 2001 Payer: 1S 56,008.82

Societal: IS 55,248.30
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OBIJECTIVE

Present the evidence in support of seasonal influenza vaccination around the six
identified target groups.

Actual recommendations will be presented in the following presentation.
METHODS

A comprehensive review of literature can be found in background paper and
Evidence to Recommendation tables.

If available, the Working Group relied on high-quality systematic reviews of
literature.

1
¢ &) World Health
N anizatior
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CURRENT RECOMMENDATION (2012 POSITION PAPER)

For countries considering the initiation or expansion of programmes for seasonal influenza
vaccination, WHO recommends that pregnant women should have the highest priority.
Additional risk groups to be considered for vaccination, in no particular order of priority,
are:

e children aged 6—-59 months,

e the elderly,

 individuals with specific chronic medical conditions, and
e health-care workers.

In some settings, indigenous populations may be considered a priority for influenza
vaccination due to increased risk of infection and higher than average rates of predisposing
chronic conditions.

The following slides summarize key findings on disease burden, risk factors, vaccine

efficacy/effectiveness and safety for these potential target groups. (&) voravean

% #.# Organizat
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AGE AS RISK FACTOR

Global influenza lower respiratory
tract infection-related mortality
rate, hospitalization rate and
incidence rates by age, 2017.1
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IMortality, morbidity, and hospitalisations due to influenza lower respiratory tract infections, 2017: an analysis for the Global Burden of Disease Study 2017. The Lancet. 2019. 7,1: P69-89.
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CHILDREN (<5 YEARS)

Infants and young children experience high rates of infection and iliness due to seasonal
influenza.

* One million severe acute lower respiratory infections (ALRI) estimated to occurred in
children under 5 years globally in 2008. ALRI up to 55 per 1,000 per year for “developed”
countries and 154 per 1,000 per year, respectively for “developing” countries.!

Common complications, especially in children younger than 5 years:??3

* Pneumonia.

e Exacerbation of other conditions, such as cardiac conditions and asthma.
e Sinus and ear infections.

e Neurological are reported.*

Important driver of community transmission.>

INair H,, et al. Global burden of respiratory infections due to seasonal influenza in young children: a systematic review and meta-analysis. PLoS One. 2011;6(11):e26282. doi:

10.1371/journal.pone.0026282. Epub 2011 Nov 7

Wang XL, Yang L, Chan KH, Chan KP, Cao PH, Lau EH, et al. Age and Sex Differences in Rates of Influenza-Associated Hospitalizations in Hong Kong. Am J Epidemiol. 2015;182(4):335-44

3Flu&Young children. www.cdc.gov/flu/highrisk/children.htm, accessed 30 September 2021.

4Paksu MS et al. Neuroinfluenza: evaluation of seasonal influenza associated severe neurological complications in children (a multicenter study). Child's Nervous System. 2018;34(2):335-47. P

SReichert TA et al. The Japanese Experience with Vaccinating Schoolchildren against Influenza. N Engl ) Med 2001; 344:889-896 {:‘82}’ (")"%’a'ﬂi'jgﬁ'gﬂ
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CHILDREN (<5 YEARS)

Available vaccines

e Live-attenuated influenza vaccine (LAIV) (from 2 years)

e |Inactivated seasonal influenza vaccine (from 6 months)

Both have demonstrated benefits over no vaccination in children:?

LAIV: A 2018 Cochrane review concluded that compared with placebo or no intervention,
LAIVs probably reduce the risk of influenza infection in children aged 3 to 16 years from 18%
to 4% (risk ratio (RR) 0.22, 95% Cl: 0.11 to 0.41; 7718 children; moderate-certainty evidence).

Inactivated vaccines: Compared with placebo or no intervention, inactivated vaccines reduce
the risk of influenza in children aged 2 to 16 years from 30% to 11% (RR 0.36, 95% CI: 0.28 to 0.48;
1628 children; high-certainty evidence).

1jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V. Vaccines for preventing influenza in healthy children. Cochrane Database Syst ﬁ” iad i
Rev. 2018;2:CD004879. doi: 10.1002/14651858.CD004879.pub5
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CHILDREN (<5 YEARS)

Vaccine safety

Studies assessing trivalent and quadrivalent inactivated vaccines and live
attenuated influenza vaccines in children have noted a good safety profile.!

LAIV should not be given to:

* Children with immune compromising conditions, with the exception of children
with stable HIV infection on highly active antiretroviral therapy (HAART) and
with adequate immune function.

e Children with severe asthma or medically attended wheezing in the 7 days prior
to the proposed date of vaccination, due to increased risk of wheezing following
administration of LAIV.

1Jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V. Vaccines for preventing influenza in healthy children. Cochrane Database Syst -
Rev. 2018;2:CD004879. doi: 10.1002/14651858.CD004879.pub5 R Organization
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HEALTH WORKERS

Compared to adults working in non-healthcare settings, health workers (HWs) are at significantly
higher risk of influenza.

Pooled influenza incidence rates (IR) for HWs per season for symptomatic laboratory-confirmed
influenza infection were as follow:

e |R: 7.5 per 100 (95% cI, 4.9 t0 11.7) in unvaccinated HWs
* IR:4.8 per 100 (s5%c1,3.2t07.2) in vaccinated HWSs

Incidence rate ratios (IRR) for symptomatic infections comparing HW to healthy adults:
e |RR: 1.5 (95% c1,0.4t0 2.5) in unvaccinated HWs

e |RR: 1.6 (95%c1,0.5t02.7) in vaccinated HWs

A meta-analysis on the occupational risk of pandemic HIN1 in HWs compared to the general
population or across occupations which showed a significantly increased odds ratio (OR) = 2.08 (95% ci,
1.73-2.51) in HWs with a higher risk in physicians OR = 6.03 (95% c, 2.11-17.8).

Kuster SP, Shah PS, Coleman BL, Lam PP, Tong A, Wormsbecker A et al. Incidence of influenza in healthy adults and healthcare workers: a systematic review and meta-
analysis. PLoS One. 2011;6:€26239. doi: 10.1371/journal.pone.0026239.
Lietz J, Westermann C, Nienhaus A, Schablon A. The Occupational Risk of Influenza A (H1N1) Infection among Healthcare Personnel during the 2009 Pandemic: A

. . . . . . - £ 7l
Systematic Review and Meta-Analysis of Observational Studies. PLoS One. 2016;11:€0162061. doi: 10.1371/journal.pone.0162061. “8%*;)3 (\I)\!r%ralﬂilggagn

L;K(‘
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HEALTH WORKERS

Overall it is assumed that influenza vaccines are as effective and safe in HWs as in adults of similar age
and underlying medical conditions.

A meta-analysis! of 29 studies covering 97 influenza seasons with 58,245 study participants and found
that influenza vaccination is effective in protecting HWs and reducing infections, both symptomatic and
asymptomatic.

Limited evidence of impact on transmission from HWs to their patients.

* A 2016 Cochrane review (Thomas et al.)? suggest that that evidence around vaccinating HWs to
protect those populations they are caring for, i.e. individuals > 60 years of age in long-term care
institutions (LTCls) is often limited and of poor quality.

IKuster SP, Shah PS, Coleman BL, Lam PP, Tong A, Wormsbecker A et al. Incidence of influenza in healthy adults and healthcare workers: a systematic review and meta-analysis. PLoS One. 2011;6:€26239. doi: 10.1371/journal.pone.0026239.
2Thomas RE, Jefferson T, Lasserson TJ. Influenza vaccination for healthcare workers who care for people aged 60 or older living in long-term care institutions. Cochrane Database Syst Rev. 2016:CD005187. doi: 10.1002/14651858.CDOOSl87.py£5\ 1d th
23 World Healt
oy

p .
£ e : ]
WY Organization
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INDIGENOUS/First Nation POPULATIONS

Limited data globally.
Indigenous populations have a high risk of severe influenza-related outcomes

Indigenous/First Nation peoples suffer higher infection rates due to social and cultural
determinants of health.!

* Impacted by socioeconomic conditions, underlying medical conditions and access to health care services.

Particularly highlighted during the influenza A(H1N1) 2009 pandemic in studies from
Australia and Canada.?3

e Astudyin Canada in 2009 reported that First Nations people were 6.5 times more
likely to be admitted to an intensive care unit with pH1N1 2009 influenza than non-
First Nations.*

Power T et al. COVID-19 and Indigenous Peoples: An imperative for action. Journal of clinical nursing. 2020.
2Boggild et al. The impact of influenza on the Canadian First Nations. Canadian Journal of Public Health. 2011;102(5):345-8.
3Gall Aet al. Outcomes Reported for Australian First Nation Populations for the Influenza A (H1IN1) 2009 Pandemic and Lessons for Future Infectious Disease Emergencies: a Systematic

Review. Global Biosecurity. 2020;1(4).
4“Weinman AL, Sullivan SG, Vijaykrishna D, Markey P, Levy A, Miller A, et al. Epidemiological trends in notified influenza cases in Australia’s Northern Territory, 2007-2016. Influenza and j‘.’;"' World Health

3 ¢ 0rg: F
other respiratory viruses. 2020;14(5):541-50. Mppe 10
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INDIGENOUS/First Nation POPULATIONS

Vaccine effectiveness and safety

Overall, it is assumed that influenza vaccines are as effective and safe in indigenous
populations as in adults of similar age and underlying medical conditions.

i
¢ &) World Health
Janization
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INDIVIDUALS WITH CO-MORBIDITIES

Individuals with underlying conditions and comorbidities have a very high risk of severe

disease and mortality from influenza-related illness.!-?

* Includes: chronic neuromuscular disease, diabetes, chronic lung disease, asthma
cardiovascular disease, kidney or liver disease, obesity and immunocompromising
conditions.

Influenza can exacerbate these conditions.

Odds ratios for mortality for seasonal influenza (level of evidence: low): !
 “anyrisk factor”: 2.04 (95% CI: 1.74 to 2.39)

* Obesity: 30.1 (95% CI: 1.74 t0 2.39) in one study

e cardiovascular diseases: 1.97 (95% CI: 1.06 to 3.67)

* neuromuscular disease : 3.21 (95% CI: 1.84 to 5.58).

1Mertz, D. et al. Populations at risk for severe or complicated influenza illness: systematic review and meta-analysis. BMJ 2013;347:f5061. ¢ D% World Health

. . . . . . . . . . . 2 i Ce
2paksu et al. Neuroinfluenza: evaluation of seasonal influenza associated severe neurological complications in children (a multicenter study). Child's Nervous System. % % Organization
2018;34(2):335-47.
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INDIVIDUALS WITH CO-MORBIDITIES

Vaccine effectiveness and safety

Systematic reviews have shown that influenza vaccination has a protective effect in persons
living with asthma, in immunosuppressed adults with cancer, patients with chronic obstructive
pulmonary disease (COPD) and people with cystic fibrosis.>%34

Evidence demonstrates that available influenza vaccines are less effective in individuals with co-
morbidities than healthy individuals.>

Traditional influenza vaccines are well tolerated in persons with underlying conditions and
comorbidities. Data on newer enhanced influenza vaccines showed generally good tolerability.

1Cates CJ, Rowe BH. Vaccines for preventing influenza in people with asthma. Cochrane Database Syst Rev. 2013:CD000364. doi: 10.1002/14651858.CD000364.pub4.

2Bitterman R, Eliakim-Raz N, Vinograd |, Zalmanovici Trestioreanu A, Leibovici L, Paul M. Influenza vaccines in immunosuppressed adults with cancer. Cochrane Database Syst Rev. 2018;2:CD008983. doi: 10.1002/14651858.CD008983.pub3.

3Kopsaftis Z, Wood-Baker R, Poole P. Influenza vaccine for chronic obstructive pulmonary disease (COPD). Cochrane Database Syst Rev. 2018;6:CD002733. doi: 10.1002/14651858.CD002733.pub3. A

“Dharmaraj P, Smyth RL. Vaccines for preventing influenza in people with cystic fibrosis. Cochrane Database Syst Rev. 2014:CD001753. doi: 10.1002/14651858.CD001753.pub3. (& ) World Health
5Caldera F, Mercer M, Samson S, Pitt JM, Hayney MS. Influenza vaccination in immunocompromised populations: Strategies to improve immunogenicity. Vaccine. 2021;39 Suppl 1:A15-A23. doi: 10.1016/j.vaccine.2020.11.037. ¥ Organization 13
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OLDER ADULTS

Older adults have a high risk of disease-related complications, hospitalizations, and

mortality due to immunosenescence, lower vaccine effectiveness and higher rates
of co-morbidities.

Older adults residing in long term care homes may have an increased risk of
infection due to congregate living setting, age and underlying medical condition.

i
¢ &) World Health
%' % Organization
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OLDER ADULTS

A 2017 systematic review estimated a pooled vaccine effectiveness (VE) against any type of
influenza of 37% (95% cI: 30-44) for older adults.?

Over 5 seasons, VE in the US for adults 265 years was:
e 14% (95% Cl:-14% to 36%) against A(H3N2)

*  49% (95% c1 22%-66%) A(HIN1)pdmO9

*  62% (95% I 44%-74%) against influenza B.3

Enhanced, newer influenza vaccines, including adjuvanted and high-dose vaccines, provide better
efficacy and/or effectiveness for elderly adults than traditional influenza vaccines.*

1Rondy M, El Omeiri N, Thompson MG, Levéque A, Moren A, Sullivan SG. Effectiveness of influenza vaccines in preventing severe influenza illness among adults: A systematic review and meta-
analysis of test-negative design case-control studies. J Infect. 2017;75:381-94. doi: 10.1016/j.jinf.2017.09.010.

2Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni E, Thorning S, Thomas RE et al. Vaccines for preventing influenza in the elderly. Cochrane Database Syst Rev. 2018;2:CD004876. doi:
10.1002/14651858.CD004876.pub4.

3Russell K, Chung JR, Monto AS, Martin ET, Belongia EA, McLean HQ et al. Influenza vaccine effectiveness in older adults compared with younger adults over five seasons. Vaccine. 2018;36:1272-8.
doi: 10.1016/j.vaccine.2018.01.045. i
4Control. ECfDPa. Systematic review of the efficacy, effectiveness and safety of newer and enhanced seasonal influenza vaccines for the prevention of laboratory confirmed influenza in individuals

aged 18 years and over. Stockholm: ECDC; 2020. (www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-vaccines-systematic-review-efficacy.pdf.

¢ Doy
)
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OLDER ADULTS

Vaccine safety

Based on the 2017 Cochrane review on seasonal influenza vaccination in older

adults and based on post-licensure surveillance data, the safety profile of seasonal
influenza vaccines is acceptable.!

Newer vaccines (adjuvanted and high dose) have been associated with increased

reactogenicity compared with standard-dose but not increased risk of serious
adverse events.?

1Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni E, Thorning S, Thomas RE et al. Vaccines for preventing influenza in the elderly. Cochrane Database Syst Rev. 2018;2:CD004876. doi:
10.1002/14651858.CD004876.pub4.

2Control. ECfDPa. Systematic review of the efficacy, effectiveness and safety of newer and enhanced seasonal influenza vaccines for the prevention of laboratory confirmed influenza in individuals
aged 18 years and over. Stockholm: ECDC; 2020. (www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-vaccines-systematic-review-efficacy.pdf. 4

¥ 2% World Health
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PREGNANT WOMEN

A meta-analysis showed that pregnancy was associated with a 7 times higher risk of
hospital admission (odds ratio (OR) 6.80, 95% confidence interval (Cl): 6.02-7.68).
e Similar risk was not noted for admission to intensive care units and death.?

Risk of severe illness increases with gestational age.

HIV-infected pregnant women have a dramatically higher rate of influenza-
associated mortality than non-pregnant women.*

IMertz D, Geraci J, Winkup J, Gessner BD, Ortiz JR, Loeb M. Pregnancy as a risk factor for severe outcomes from influenza virus infection: A systematic review

and meta-analysis of observational studies. Vaccine. 2017;35:521-8. doi: 10.1016/j.vaccine.2016.12.012.

2Mertz D, Lo CK, Lytvyn L, Ortiz JR, Loeb M, FLURISK-INVESTIGATORS. Pregnancy as a risk factor for severe influenza infection: an individual participant data

meta-analysis. BMC Infect Dis. 2019;19:683. doi: 10.1186/s12879-019-4318-3.

3Neuzil KM, et al Impact of influenza on acute cardiopulmonary hospitalizations in pregnant women. Am J Epidemiol. 1998;148(11):1094-102. £ 2% World Health
4Tempia S et al. Mortality Associated With Seasonal and Pandemic Influenza Among Pregnant and Nonpregnant Women of Childbearing Age in a High-HIV- %87 Organization 17
Prevalence Setting-South Africa, 1999-2009. Clin Infect Dis. 2015;61(7):1063-70.
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PREGNANT WOMEN

Vaccine effectiveness and safety

Few studies exist on the effects of influenza in pregnant women in the low- and middle-income country settings.

Vaccination of pregnant women helps to protect:

* The pregnant woman from influenza-associated morbidity

* The pregnancy — results in decrease risk of prematurity, small for gestational age and low birth weight
compared to women who are not vaccinated

* Indirect and passive protection to the baby

Clinical trials, including both HIV-uninfected and HIV-infected women, as well as observational studies, have
found no evidence that receipt of inactivated influenza vaccine is associated with any adverse effects in either
the pregnant woman herself or her newborn baby, including studies that have looked at fetal death, spontaneous
abortion, and congenital malformations.

Keller-Stanislawski B, Englund JA, Kang G, Mangtani P, Neuzil K, Nohynek H et al. Safety of immunization during pregnancy: a review of the evidence of selected

inactivated and live attenuated vaccines. Vaccine. 2014;32:7057-64. doi: 10.1016/j.vaccine.2014.09.052.

Madhi SA, Cutland CL, Kuwanda L, Weinberg A, Hugo A, Jones S et al. Influenza vaccination of pregnant women and protection of their infants. N EnglJ Med.

2014;371:918-31. doi: 10.1056/NEJM0a1401480. £ World Health
Omer SB, Bednarczyk R, Madhi SA, Klugman KP. Benefits to mother and child of influenza vaccination during pregnancy. Hum Vaccin Immunother. 2012;8:130- 8.7 Organization 18
7.doi: 10.4161/hv.8.1.18601.
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CONCLUSIONS

Influenza vaccines have a good safety profile and offer protection against influenza, although the level of
protection varies by season and underlying medical condition.

Multiple registered vaccine products are available and in use globally:
e Egg/cell/recombinant-based vaccines

* Trivalent and quadrivalent inactivated vaccines

e Adjuvanted vaccines

* High-dose vaccines

* Live attenuated influenza vaccines

All of these vaccines provide protection compared to no vaccination.

Newer influenza vaccines, including adjuvanted and high-dose vaccines, provide better efficacy and/or
effectiveness for older adults than traditional influenza vaccines.

All six target groups have a high risk of severe influenza-related complications or risk of exposure to influenza.

1
¢ &) World Health
% % Organization 19
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Behavioural and social drivers
of vaccine uptake

7 October 2021

Presentation to the WHO Strategic Advisory Group of Experts on Immunization
On behalf of the Behavioural and Social Drivers of Vaccination Working Group
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Opening remarks and session objectives (5 mins) Professor Noni Macdonald
Introduction: Overview of process and evidence-gathering Professor Julie Leask

(10 mins)

Measures: Development and validation of tools and Professor Noel Brewer

identification of core indicators (10 mins)

Interventions: A scoping review to identify interventions to Professor Carl Heneghan
increase uptake (5 mins)

Implementation: Support to Member States to routinely gather Lisa Menning
and use data in planning and evaluation (10 mins)

Conclusion and draft recommendations to consider (5 mins) Professor Noni Macdonald

Q&A and discussion (45 mins) Facilitated by the SAGE Chair
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- 1A2030 highlights demand and people-centred approaches  IMMUNIZATION AGENDA 2030

- COVID-19 has led to a major shift for immunization:

- Increased awareness of vaccination

o foc primory Heglty, (-qr'u !

- Engagement of new prioritised populations
- More attention on equity within and between countries
- Global interest in hesitancy and trends in uptake
... and threatened many gains in routine immunization

- However, the causes of low uptake are poorly measured

- Our understanding of the reasons for low uptake has
evolved in recent years, including contribution of hesitancy

SAGE meeting October 2021 3
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Objectives for the October 2021 session

Present the outputs of work to establish standardized tools for assessing and addressing
the behavioural and social drivers of vaccine uptake

Present findings of tool testing and validation, with final measures and core indicators

Present initial findings from a scoping review (review of reviews) to identify interventions
to improve uptake

Propose implementation considerations for programmes to routinely gather and use
behavioural sciences data in planning and evaluation

Invite SAGE to consider draft recommendations to Member States on evidence-based
approaches to increasing vaccination uptake

SAGE meeting October 2021 4
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Measuring Behavioural and Social Drivers (BeSD)
of Vaccine Uptake
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How to assess and address drivers of uptake? @)oo

Our objectives.

- Boost the quality, availability and use of
data on behavioural and social drivers with
validated. standardized and user-friendly tools

- Integrate tools into existing mechanisms for
data collection and use, or as separate

« Monitor and evaluate interventions and
track comparable trends at all levels

- Support reporting for IA2030 and Gavi 5.0
global indicators

SAGE meeting October 2021
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Zero-dose, delayed
under-vaccinated

Coverage
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Current measures...

- Focus on hesitancy and attitudes, less on
practical and logistical barriers

- Many measures are not validated
- Not standardized
- Lack time trends

- Data on barriers rarely used for design or
evaluation of interventions

- Need tools for routine implementation and M&E
from local = regional - global and 1A2030
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Shapiro GK, Kaufman J, Brewer NT, et al. A critical review of measures of vaccine confidence. Current Opinion in Immunology. 2021;71:34-45.
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What tools and guidance were developed? Y Organicator
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Childhood vaccination Overall implementation guidance

“Data for action guidebook”
«  Survey: for parents of children under 5 years ‘oh gl

1. MAKEA PLAN

- - Set a specific goal such as “understanding the changeable drivers and barriers to

° I t t t I L] vaccination in [country] to improve uptake”. Establish a team that includes

Qu a I a Ive oo s L partners and a representative of the population you will collect data from, how

to recruit participants, funding, timelines and ethics approvals. Develop a plan,

M M . timeline and budget. Guidance on planning is available here.
1) caregivers, 2) providers, 3) community
. . l‘=___ 2. CHOOSE YOUR TOOLS
Sta ke h O I d e rs a n d 4) a u t h O rlt I e S (0) Decide on the tools to match your goal. The BeSD surveys and interview guides
I o : can be found here. Translate or adapt them as needed. Guidance for adaptation

is available here. Identify a sample, a data collection protocol, and obtain any
necessary approvals

3. COLLECT AND ANALYSE DATA
Collect, clean and analyse data. Summarise and report findings. Teols and
guidance for analysing and presenting quantitative and qualitative BeSD data

are available here.

PLAN

COVID-19 vaccination

INVESTIGATE

hd Su rveys: fo r 1 ) a d u Its’ 2 ) h e a Ith WO r ke rs 4. USE FINDINGS TO DESIGN INTERVENTIONS

O Develop an intervention plan, including indicators for monitoring and
— evaluation of processes and outcomes. Recommendations for interventions to
e — increase acceptance and uptake are here.

b Qua Iitative tools E ' 4 . CONTINUETO MONITOR AND IMPROVE

( “ Repeat BesD data collection as needed. Routinely monitor drivers and barriers,
track trends over time and long-term impact of interventions. This will build an
understanding of what interventions work well and sustain over time.

w
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PHASE

Summary
of the

Tool

development

process

Field testing

Testing sites:
Indonesia, Sierra Leone,
Guatemala, Australia

Psychometric
validation and
indicator selection

Validation sites:
Angola, Ethiopia, DRC,
India, Nigeria, Pakistan

Finalisation of
all tools and guidance

KEY ACTIVITIES

Literature review

Identification of constructs

Qualitative interview questions

Survey items and iterative reduction
Demographic items and survey instructions

NERNEN

Languages and countries selected
Study protocol and scripts
Translation of all materials (& translator feedback)

NN

Surveys:
M Cognitive interviewing
M Analysis spreadsheet: item, results, revisions

Qualitative tools:
M Draft qualitative guides
M Interviewer debrief form and analysis framework

M Validation study protocol

M Translations and data-gathering

M Data analysis

M Working group review and indicator selection

M Tools for childhood vaccination
M Tools for COVID-19 vaccination
M Data for Action Guidebook

SAGE meeting October 2021

END-USER INPUTS

|

]

Key informant
interviews

IVIR-AC
consultations (two)

Regional and
Country Offices
feedback

EPI programme
and implementer
feedback

Implementing end-
user feedback on
guidebook

Continue to gather
end-user feedback
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What are we measuring?

Behavioural and Social Drivers

Thinking and Feeling

Perceived disease risk

Vaccine confidence
(includes perceived benefits,

safety and trust) \

Social Processes /

Social norms (includes support of
family and religious leaders)

Provider recommendation
Gender equity

Motivation

Intention to get

recommended
vaccines

Practical Issues
Availability, Affordability
Ease of access,
Service quality
Respect from provider

!

gy World Health
ix# ¥ Organization

SO

[!_/{-'

Vaccination
Uptake of
recommended
vaccines

The Behavioural and Social Drivers (BeSD) Framework. Source: The WHO BeSD working group. Based on Increasing Vaccination Model (Brewer et al., 2017)
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Qualitative tools: for deeper and @) o ezt
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&

context-specific understanding of drivers

Field tested iteratively in 9 For childhood vaccination,
LMICs for: two groups of respondents

« Flow

- Understandability

. ili . Health Community Programme
TranSIatablhty Caregivers Workers Influencers Managers
- Ease of delivery for Thinking and Feeling Role in programme delivery
- and promotion of vaccination
interviewer Social Processes
—— Experiences in what works and what doesn’t
Motivations
- Quality of data produced Practical Issues Ideas for improvements to activities

SAGE meeting October 2021 11
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Examples of qualitative questions

Programme Manager
What makes the provision of childhood immunization a success in your area?

Probe: Are there specific examples you can describe?

Health Worker

I’d like to understand the process you follow to immunize a child, starting from
the very beginning.

Probe: Can you summarize the procedure of immunization in around 5 steps
starting once a family arrives at the center for vaccination?

Parent

Thinking about vaccination day for your child, tell me about what happens
before you arrive at the place where your child gets their vaccine. Start with
before you leave home.

Probe: What do you need to do to prepare before you leave home?

SAGE meeting October 2021
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Survey item
Parent

How easy is it to get vaccination
services for your child?
Would you say...

[]

(I

Not at all easy

A little easy
Moderately easy
Very easy

12





Session7.1_BeSDfull_session

Evolution of survey items per step

Validation of 20
. C_)ore ite?ns
indicators

SAGE meeting October 2021
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We focused on proximal
influences that are:

* Measurable in individuals

* Specific to vaccination

* Potentially changeable by
immunization programmes

Distal influences (e.g., literacy,
education, politics, rurality) are
covered via in-depth interview
guides and demographics items.

13
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How were the full surveys and core (@) beynteai
indicators validated?

Data collected in 6 countries: Angola, DRC, Ethiopia, India, Nigeria, Pakistan (n=1,819)

Analysis focused on:

1. Overlap and information. Conducted exploratory factor analysis, and examined
information curves for the scales to select most informative items

2. Stability. Examined item stability across country, education, and respondent
gender (differential item functioning and differential predictive validity)

3. Predictive of vaccination. Examined which items were most predictive of uptake
all recommended vaccines

14
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o: Core item
[ ] [ ] [ ] [ ] o o + .
Survey validation: childhood immunization o il
Domain and topic Information Stable Predicts In Notes
uptake (r)  survey
Thinking and Feeling
1. Vaccines are important A .27 o
2. Vaccination protects others A .24 Overlap
3. Vaccines are safe A .16 [
4. Trust providers who give vaccines A C A1 O Low quality
Motivations
5. Wants child to get vaccines A F .52 Dk
6. Willing for child to get vaccines A F 21 Overlap
Social Processes
7. Other parents get children vaccinated F 22 o
8. Family and friends want vaccination EF 24 o
9. Religious leaders want vaccination E -.05 O Low quality
10. Community leaders want vaccination E -.01 o
11. Provider recommendation - 12 o
12. Mother decides about vaccination B D .08 Low quality
13. Mother needs permission - .18 ©) Limited use
Practical Issues
14. Know where to get child vaccinated B .32 Dk
15. Took child to get vaccinated B 21 o
16. Easy to get child vaccinated C .18 ([
17. Easy to pay for child vaccination C .30 o
18. Vaccine concerns not addressed D 12 o
19. Turned away for vaccination CD 22 o
20. Heard anything bad about vaccines D .06 Low quality
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Childhood vaccination: what is measured?

LL

Thinking and feeling

Motivation

Social processes

Practical issues

Demographics

& Confidence in
vaccine benefits

& Intention to get
child vaccinated

& Family norms

& Know where to
get vaccination

Gender

@ Confidencein
vaccine safety

O Confidence in
providers

& Core item in main survey.
@ Main survey item.

O Optional item.

@ Provider
recommendation

& Affordability

Age

@ Descriptive social
norms

@ Took child for
vaccination

Caregiver to
child(ren) under 5
years old

@ Community
leader norms

@ Missed or
delayed vaccine

Relationship to
child

O Religious leader
norms

@ Ease of access

Child age

O Mother’s travel
autonomy

@ Reasons for low
ease of access

Child gender

@ Vaccination
availability

Child vaccination
status

@ Service
satisfaction

@ Service quality

@ Information
needs
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Proposed core indicators for regular M&E

Childhood vaccination

Zary World Health
/# Organization

Domain

Construct

Indicator

Thinking and feeling

Confidence in vaccine
benefits

% of parents who think that vaccines are
"moderately” or “very" important for their child’s
health

Motivation

Intention to get child
vaccinated

% of parents who want their child to get “all” of the
recommended vaccines

Social processes

Family norms

% of parents who think most of their close family
and friends want their child to be vaccinated

Practical issues

Know where to get
vaccination

% of parents who know where to get their child
vaccinated

Practical issues

Affordability

% of parents who say vaccination is "moderately” or
“very" easy to pay for

SAGE meeting October 2021 17
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o Core item

Survey validation: COVID-19 immunization o il

Domain and topic Information Stable Predicts In Notes
intentions (r) survey

Thoughts and feelings, Motivation

21. Concerned about getting COVID-19 .10

O
1. Vaccines are important _ 62 D
22. Vaccines will allow you to see people A .70 o
2. Vaccination protects others A .50 Overlap
3. Vaccines are safe A .65 [ J
23. Vaccines cause serious reactions A .27 Low quality
4. Trust providers who give vaccines A .60 O
24. Trust authorities who give info A .62 Overlap
20. Heard anything bad about vaccines A 43 Low quality
5. Wants to get vaccine A - <
6. Willing to get vaccine A Overlap
Social Processes
7. Other people will get vaccinated B .60 o
8. Family and friends want vaccination A B _ D
9. Religious leaders want vaccination _ 43 L
10. Community leaders want vaccination B 38 @
Practical Issues
14. Know where to get vaccinated C .38 <
16. Easy to get vaccinated _ 21 L
17. Easy to pay for vaccination C .19 <
25. Contacted about being due for vaccination B C .33 o
26. Contacted about missed vaccination C .29 ©)
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COVID-19 vaccination: what is measured?

3

” N

)
|G
*T'(ly

7

(LSS

World Health
Organization

Thinking and feeling

Motivation

Social processes

Practical issues

Demographics

& Confidence in COVID-

& Intention to get

& Know where to get

& Family norms Age
19 vaccine benefits vaccinated y vaccination &
@ Perceived risk - @ Vaccine confidence -
. ) @ *COVID-19 stigma & Affordability Gender
friends and family brand
@ *Willingness to
@ *Perceived risk - 8 . @ Gender equity - N .
recommend vaccine to @ Past vaccination Occupation

patients

others

decision autonomy

@ Confidence in COVID-
19 vaccine safety

@ *Ability to answer
patient questions

O Perceived risk — self

O Confidencein
providers

& Core item in main survey.

@® Main survey item.
O Optional item.

*Construct applies to health workers only

@ Gender equity - travel
autonomy

@ COVID-19 vaccine
uptake

*Health worker role

@ Descriptive social
norms

@ Ease of access

COVID-19 risk

@ Religious leader
norms

@ Reasons for low ease
of access

COVID-19 diagnosis

@ Community leader
norms

@ Service satisfaction

® *Workplace norms

@ Service quality

SAGE meeting October 2021

@ On-site vaccination

O Preferred site for
vaccination

O Reminder

O Recall
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Proposed core indicators for regular M&E

COVID-179 vaccination

Zary World Health
Y&#¥ Organization

Domain

Construct

Indicator

Thinking and feeling

Confidence in COVID-19
vaccine benefits

% of adults / health workers who think a COVID-19
vaccine is “moderately or “very” important for
their health

Motivation

Intention to get
vaccinated

% of adults / health workers who will get a COVID-
19 vaccine if it is available to them

Social processes

Family norms

% of adults / health worker who think most of their

close family and friends would want them to get a
COVID-19 vaccine

Practical issues

Know where to get
vaccination

% of adults / health workers who know where to
get a COVID-19 vaccine for themselves

Practical issues

Affordability

% of adults / health workers who say vaccination is
“not at all” or “a little” easy to pay

SAGE meeting October 2021 20

20





Session7.1_BeSDfull_session

Moving from data to action:
Interventions by domain

[’L.L(-"

g7y, World Health
"’f; ¥ Organization

=Lz

Domain where problem is identified Interventions shown to increase vaccination
Thoughts and feelings Educational interventions

and Motivation Person-centered counseling for behaviour change
Social processes Community engagement

Positive social norm messages
Vaccine champions and advocates
Healthcare provider recommendations

Practical issues Free/affordable vaccination

Service quality improvements

Reminder for next dose /recall for missed dose
Onsite vaccination (e.g., work, home, school)
Default appointments

Incentives

School and work requirements (mandates)

NB: Multi-component interventions more effective than single — and M&E always needed
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Interventions to Increase Vaccination Uptake
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: ;bx\‘,/ World Health

What interventions increase uptake? B orgaizatn

- To support countries to use data for action

Carried out a scoping review of interventions designed to increase uptake:

Included systematic reviews and meta-analyses of interventions designed to improve
participation in vaccination

Rated quality of reviews using AMSTAR, quality/certainty of evidence using GRADE

Interventions designed to improve vaccination uptake: Scoping review of systematic reviews and meta-analyses - protocol (version 1)
MedRxiv 2021.08.18.21262232; doi: https://doi.org/10.1101/2021.08.18.21262232

SAGE meeting October 2021 23
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Scoping review tracker

@ﬁ: World Health
1% Organization

Intervention Coverage/popn of GRADE

Mos Author id Short id {link to GRADE sheet) Coverage Specific Popn/Setting 2nd review Checked
1 Petkovic 2021 SM Social Media Childhood Influenza Parents Yes
2 Vujovich-Dunn 2021 DA Decision Aids Childhood, Hep B Parents/HCW duplicate Yes
3 Parzaons 2021 Diginfluenza Digital Influenza Pregnant women Yes
4 Murray 2021 Ph Pharmacy Influenza Adulis All older US Yes
8 Norman 2021 RE RemindersiEducation Influenza Children: comorbidities | Influenza Asthma Yes
[ Sanftenberg 2021 ShD Shared Decision Making All Adulis: cutpatient care Adult Pneumococcal | Yes
T Yunusa 2021 MPh Mobile Phone All Children: LMICs Yes
8 Palmer 2020 Tcom Targeted client communication Antenatal Pregnant Women es
9 Lott 2020 HPVmin Various HPV Minority popn. | ] Yes
10 Acampora 2020 HPVAdo Various HPV Adolescents | Yes | MansPeld2021 | Adolescents & | Yes
11 Olson 2020 ChiCom Communication Childhood Yes
12 Flood 2020 HPVSch School Educational HPV School Yes
13 | Ou 2020 HPWCol Various HPV College Bamard M 2018 | es College students Yes
14  Balzarini 2020 EIRe Electronic Records All Yes
15 Hutchinson 2020 FPerFa Various Perfussis Parents: Caregivers fes
16 de Cock 2020 MoApp Mobile Apps Childhood Yes
17 Bechini 2020 SyBa System-Based Influenza Healthcare workers fes
18 Abdullahi LH 2020  AdolAll \arious All Adolescents Adolescents Yes
19 Frascella B 2020 EmRe Email reminders All Yes
= 2014 ~ Tracker - 2021 ~ 2020 - 2019 - 2018 - 2017 ~ 2016 - 2015 - 2013 ~ 2012 -~ 2011 - 4 k

SAGE meeting October 2021
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° ° o gmo \ﬁ,’" :.I‘:\‘& World _Heqiih

Reviews identified per year ) oganizaton

40

B Included in GRADE assessment of review quality Excluded

35

30 * |dentified 264 reviews
» from 2010-2021
& 25 for screenin
.GS) g
[a's
5 20 * 107 reviews were
é I relevant to our topic
= and most recent or

(]

10 I I I complete
E Rl En I i

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

o

Year of Publication

25

SAGE meeting October 2021 25





Session7.1_BeSDfull_session

/ ’qb\‘wd World Health
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Overall findings of the scoping review

« Only 13/107 reviews on LMICs

« Quality of reviews was moderate
- 81% were rated low or very low

- ldentified 48 intervention types
- Many had poor or no definition of the intervention
- Difficult to determine which parts of multi-component interventions are effective

« Need for standardization to better structure knowledge and focus research on gaps

All data including references and tracker are available at: https://figshare.com/s/5416371b9164af1ed716 26
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° ° g7zaxy World Health
Next steps to make reviews more actionable () i
EXISTING KNOWLEDGE NEW KNOWLEDGE
* Need a better way to curate and make the * Need a standard taxonomy and definitions of
evidence accessible interventions
- Work is underway —> WHO BeSD to convene experts to establish

definitions and publish outputs and recommendations
* Need to extend scoping review to

understand what works and identify gaps * Need to address evidence gaps in specific areas
- Work is underway - Document gaps in primary evidence with
recommendations for funders, researchers and
* Need a better way to support programmes programmes
to implement effective interventions - Commission systematic reviews in focused areas,

- WHO to create implementation briefs e.g., LMICs, single component interventions

27
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Support for Implementation

and Use of Data
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How will use of the tools be supported?

Collaboration
with
partners,
NITAGS,
CSOs,
experts,
researchers

72N World Health

Y
*’\l \ . =
By, ﬁdy Organization

A

Building on existing platforms and activities...

Widely promote tools and guidance

Offer technical support for gathering and using data,
e.g. digital tools, trainings, report templates, community of practice

Integrate tools and indicators into existing processes
Facilitate use of data and learning at all levels, including IA2030
Track and evaluate impact via feedback loops and documentation

Relaunch working group for overall monitoring and future updates

29

SAGE meeting October 2021 29





Session7.1_BeSDfull_session

How can countries use
these data?

Integrated into relevant existing activities
or for priority populations...

- National and sub-national planning

- Triangulation with other programme data
- Focus on inequities and zero dose

- Tailoring of interventions

- M&E for continuous improvement

- Engagement of stakeholders

New vaccine intentions in Country X

This document reports a study of vaccine awareness, attitudes and intentions among ¥ Country
caregivers of children in Month, Year. The study focussed on COVID-19 vaccines, routine
childhood vaccines and proposed new vaccines: pneumococcal, rotavirus and HPV vaccines.

Covid 19 vaccination

Most people had heard ..and 5270 were The dominant
about COVID-18, with  very concsemmed sources of COVID-18
75% reporting it as & about the disease information were:

=
[ 1]
e
tH é RADIO 65%
as
as
as n SOCIAL MEDIA 507%
11
People were mores .-.Tamily members and -Ieceived positive support

willing to it ine friends wanted them to  from the community and
get a COVID-19 i gicus lead,

MORE LIKELY 10 INTERD TO MORE LIKELY 70 INTERD T0

RECEIVE THE COVE-1SWACCIME]  RECEIVE THE COVE-18 MACCIME)

Routine vaccines

Of the 8% reporting

thair child recsived

no waccines, most
were concerned

about vaccine safaty.

02% wantad all
waccines for their
children aged 0-5 &
B-12 years of age.

25% of the total sampla Approximately 16%
reportsd barriers to of parsnts reportsd
waccination, including the barriers to HPY
distance to a clinic. waiting vaccination

tims and elinic opsening times

The miain Sourcas

- E _ELE\I'IEGH a5%
of routine child
immunizetion related @ .
information wers m HEALTHCARE WORKERS 70%
@ RADIC 50%

SAGE meeting October 2021 30

30





Session7.1_BeSDfull_session

Strong emphasis on M&E of interventions 5‘(
for continuous learning

3*?} World Health
'¥ Organization

Example of M&E framework included in guidebook:

DOMAIN and INTERVENTION INPUTS ACTIVITY / OUTCOMES

INDICATORS OUTPUTS

Practical Issues Improve access to
vaccination Messages to invite, Messages are ready on f Know where to get vaccine

% of adults/ HCWs who remind, follow-up and schedule, pilot-tested,

know where to get Mailed or phone offer  inform revised and ready for Believe that accessing

Ve TR AU of appointment roll-out f vaccination for themselves is
"very” or “moderately" easy
% of adults/HCWs who Outreach

believe that accessing Mechanisms for Mechanisms are A Readiness to seek vaccination
vaccination for Reminders, standing delivery of personal available and ready to

themselves is "very” or orders and walk-in invitations be put into action ‘ Perceived barriers to access

“moderately” easy clinics.

31
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South Africa: From data to action for COVID-19 vaccines Wheaith

D 1J'Il1lll-|_' i
V REPUBLIC OF SOUTH AFRICA

KEY FINDINGS ACTIONS TAKEN

Practical * Only 19% think vaccine will be very easy * Expanded sites
Issues to access * Disseminated list of vaccination sites
* Explainer videos (steps for registration; steps on site)
Thinking » 80% feel vaccine is important for their * Live TV broadcast of HWs, President and Minister of
and Feeling health Health getting vaccinated, then union leaders
BUT * Health Minister webinars — national and provincial
* 32% will trust the vaccine “very much” * Carried out daily press conferences
* 31% noted concerns about efficacy * Intensified social listening
* 26% concerns on safety * Launched website, disseminated social media GIFs
* 14% trust in authorities being main * Targeted communications in specific sites
reasons for not wanting the vaccine * Videos of health workers supporting vaccination
Social * 50% think adults in communities and co- * Targeted community engagement in specific areas
Processes workers will vaccinate * ‘Vaxscenes’ - video stories of people targeted in each
* 74% would recommend vaccine to others phase talking about their experience getting vaccinated
Motivation | * 70% said they will take the vaccine * Planning behavioural interventions

32
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Connecting national to global

NATIONAL GLOBAL & REGIONAL
Plan
Tracking core indicators Guidance
Implementation & related support
& improvement Support

Learning

- Investigate

|IA2030 M&E

33
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How will global/regional partners use the data?

- Understand main reasons for low uptake 1A2030 Global Indicators

: for Strategic Priority 2
- Contribute to knowledge on trends, measures d !

and interventions SP2: Commitment and demand

: . : : 2.1 Proportion of countries with legislation
- Guide policy-making, planning and support in place that is supportive of immunization

as a public good
- Better allocate resources

2.2 Proportion of countries that have

- Enhance transparency and ownership implemented behavioural or social
strategies (or demand generation
- Support training programmes strategies) to address under-vaccination

34
IA2030 Monitoring and Evaluation Framework: http://www.immunizationagenda2030.org/images/documents/IA2030 FrameworkForActionv04.pdf
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What could a global dashboard look like?

©00

Uptake of childhood vaccines by level of education Children vaccinatad
Global © viewciobsl @ view Nationsl @ gt by - - with DTPS @
o Ewan B ‘e Saywai (2]
(e aielale s ie nlele]
QOCOo000C0
O
Q =
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. N
w -
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il Yip! .
1] »
= = Global opinion an DTPE vaccination BoSD Childhood Immunizalion indicalors 9
% A 78% bo oo vaccination is very Important
>€//,, T3% «now where to got vaccines
v, r = =
@ Wf 55% woulid like get all recommended vaccines
57
}/ | B1% -h 1k it ' easy to access vaccination
=ap e Behawooral Drnes Fag urs Coversygs e aply Ak Liona Da.s Overlay
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X

Insights from use of tools to date @ oot

Selected examples: Insights gained:

COVID-19 vaccine surveys in Vietham, East

) /- - Tools easily integrate into existing surveys
and Southern Africa, Pacific Islands by UNICEF

and platforms

COVID-19 vaccine surveys of health workers in

, ) - BeSD framework intuitive and enables
14 Caribbean countries by WHO/AMRO

cross-checking to avoid gaps

Qualitative tools for childhood vaccination in

: NS - Practical factors items may risk being
Mozambique via Village Reach

omitted in some settings

Selected items used in mobile app data

, _ : , - Updated guidebook addresses user needs:
collection through Premise/Gavi partnership

- How to add context-specific questions
Use of BeSD framework in CDC Field Guide - New interactive ‘Quick Start Guide’

Use of BeSD framework by BMGF to inform - More needed on local use of data and M&E
appropriate investments

SAGE meeting October 2021 36
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Partners

* = Working group members

= Tool testing and validation

* = Key informant interviews

* *

ok Tk

£ o4
»

Fik

Working group members
Julie Leask (Chair)

Noel Brewer (Deputy chair)
Neetu Abad

Sohail Agha

Helena Ballester-Bon
Cornelia Betsch

Vinod Bura

Eve Dubé

Michelle Dynes

Melissa Gilkey
Wenfeng Gong

Monica Jain

Mohamed Jalloh

Abdul Momin Kazi
Anna Lisa Ong-Lim
Saad Omer

Jennifer Requejo
Deepa Risal Pokharel
Aaron Scherer

Holly Seale

Nick Sevdalis

Smita Singh

Riswana Soundardjee
Gillian SteelFisher
Charles Shey Wiysonge

University of Sydney, Australia

University of North Carolina, US

Centers for Disease Control and Prevention, US

Bill and Melinda Gates Foundation, US

UNICEF, East and Southern Africa Regional Office, Kenya
University of Erfurt, Germany

World Health Organization, Indonesia

Laval University, Canada

UNICEF East Asia and Pacific Regional Office, Thailand
University of North Carolina, US

Bill and Melinda Gates Foundation, US

International Initiative for Impact Evaluation, New Delhi, India
Centers for Disease Control and Prevention, US

Aga Khan University, Pakistan

University of the Philippines, Philippines

Yale University, US

UNICEF, HQ, New York

UNICEF, HQ, New York

University of lowa, US

University of New South Wales, Australia

Kings College London, UK

Gavi, the Vaccine Alliance, Switzerland

Gavi, the Vaccine Alliance, Switzerland

Harvard University, US

South African Medical Research Council, South Africa

Members and research support

Nisha Gottfredson
Gilla Shapiro
Kerrie Wiley
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University of North Carolina, US
University of Toronto, Canada
University of Sydney, Australia
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Conclusion
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S u m ma ry R f,;’ Organization

Important to measure practical issues, thinking and feeling, and social processes

Tools are field-tested, validated, and user-friendly and can:
« Provide standardized data on the reasons for low uptake
« Guide planning at sub-national, national, regional and global levels
» Inform continuous learning and improvement

Evidence on interventions needs to be more systematically summarised and
accessible to end-users

Tools will support action and M&E on multiple IA2030 priorities: demand, coverage,
equity, and people-centred

SAGE meeting October 2021 39

39





Session7.1_BeSDfull_session

Draft recommendations for SAGE to consider (1a) (@) hondieats

_

FOR MEMBER STATES:

To bring data on behavioural and social drivers of vaccine uptake into routine immunization
programme planning processes, to guide local implementation and evaluation, and to facilitate
reporting for IA2030 and Gavi 5.0 through the eJRF.

1. Regularly collect quality data using a validated survey and field-tested qualitative tools,
focusing on districts and sub-groups with coverage gaps and inequities:

» All countries: Integrate core indicators into the appropriate routine data-collection processes,

coverage surveys, EPI reviews, MICS, DHS and other nationally representative surveys.

» Countries with low coverage (for childhood vaccination or COVID-19 vaccination): Implement

the full survey every 2-3 years or annually if triggered by a vaccine-related event.

« Countries with specific inequities to address (e.g., zero dose, specific populations with low
coverage, outbreaks, gender-related barriers): Implement the full survey and/or qualitative
tools in sub-national settings every 2-3 years.
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Draft recommendations for SAGE to consider (1b) (&) VerdHeat

N
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SO

FOR MEMBER STATES (continued):

2. Analyse, disaggregate and use findings in planning processes, triangulated with other
programme data, to improve programme implementation and address reasons for low uptake,
considering interventions to increase service quality, decrease access barriers, and build on
positive motivations and social norms.

3. Conduct monitoring and evaluation on an ongoing basis to track and assess trends on core
indicators, to expand/enhance interventions to improve uptake for specific populations.

4. Establish or strengthen partner coordination mechanisms for routine gathering and use of
data in programme planning and implementation (including involvement of social scientists and
representatives from civil society and communities), making connections to digital listening
platforms and relevant initiatives.

5. For NITAGs, draw on data collected to use in their local programme deliberations and
recommendations, and to add social scientists and representatives from civil society to their
membership to strengthen their work.
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Draft recommendations for SAGE to consider (2) (@) Nord Heatt

o
S

REGIONAL LEVEL:

1.RITAGs

» Analyse and use data from surveys and qualitative tools (triangulated with other programme
data, including digital listening insights) to guide regional planning and prioritization, and to
support similar efforts at a country level.

« Add social scientists and representatives from civil society to their membership to strengthen
this work.

2.Regional partners: technical assistance

 Assist with technical assistance, capacity-building, and coordination of data collection and its
use for planning and M&E in specific contexts.

 Facilitate documentation and sharing of successes and learning, to support the effective use of

local resources, inform planning and any wider scale-up.
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Draft recommendations for SAGE to consider (3a) (@) hondieats

GLOBAL LEVEL:

1. 1A2030 Coordination Group and SO2 Working Group

» Review global trends on indicators to identify areas requiring attention/action and guide
effective planning and prioritization. Through the I1A2030 Coordination Group, to report

findings to SAGE for its review.
« Facilitate documentation and sharing of successes and learning.

2. WHO HQ
» Reshape the existing working group towards a new focus on implementation of tools and
support for data-collection and use at all levels, including the delivery of enablers such as
training modules, a community of practice, digital tools and dashboards, etc. As part of this
work to establish a learning agenda around tools and indicators to assess low uptake.
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Draft recommendations for SAGE to consider (3a) (@) ord eaih

=
S

GLOBAL LEVEL:

3. Partners and donors

« Assist regions and countries in building capacity and systems for data collection, analysis
and use (including through alternate modes of data collection) to help guide implementation
of intervention strategies and regular M&E and scale-up of what works.

« Strengthen knowledge on what intervention(s) work in what settings to improve uptake, with
a longer-term view to enhance their sustainability, resiliency and contributions towards
improving the quality of primary health care.

« Actively promote the use of validated surveys and field-tested interview guides in their work
with regions and countries to ensure more standardization and better intercountry/subgroup
comparisons for factors influencing vaccine uptake.
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World Health
Organization

Hepatitis E vaccination

INTRODUCTION

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

7 October 2021
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Agenda

Introduction and recap of current policy. M.
MARTI. WHO. 5 min.

Past activities and recent developments. I.

CIGLENECKI. Médecins Sans Frontieres (MSF).

10 min.

New evidence, ongoing trials, vaccine
landscape and existing data gaps. Facilitating
factors, remaining obstacles and proposed
path forward. R. AGGARWAL. SAGE Member.
15 min.

Discussion. 30 min.

Purpose

Inform SAGE on new data and recent developments
that have emerged since the issuance of the 2015
WHO vaccine position paper on Hepatitis E vaccine.

Highlight existing data gaps and issues preventing use
of the vaccine.

SAGE will be asked to advise on critical data needed to
update policy.

SAGE will be consulted to identify enablers for vaccine
use.

SAGE meeting October 2021 2
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Weekly epidemiological record
: Relevé épidémiologique hebdomadaire
Back groun d LT

CCCCCC Hepatitis E vaccine: WHO Note de synthése: position
165 Mgt € v ~ position paper, May 2015 de I’

‘Sommaire

Safe and efficacious vaccine licensed in China (HEV 239, Hecolin®).

WHO policy (Hepatitis E vaccine: WHO position paper, May 2015):

e WHO recognizes the importance of hepatitis E as a public health problem particularly among pregnant
women, individuals in camps for displaced persons and outbreak situations.”

* No WHO recommendation on routine use in national programmes though national authorities may decide
to use the vaccine.

e Special groups and outbreak situations: the use of the vaccine to mitigate or prevent outbreaks of hepatitis
E should be considered as well as the use of the vaccine to mitigate consequences in high-risk groups such
as pregnant women.

To date, vaccine use in special groups and outbreak situations has not occurred.
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Hepatitis E vaccination coordination group

e Informal multi-stakeholder group established in 2019 out of the efforts to
implement Hepatitis E vaccination in Namibia. Regular meetings since.

e Representation from WHO, HQ and Regional level (Country level), cross-
departmental- health emergencies, hepatitis programme and immunization,
Meédecins sans Frontieres and other key partners, academia and vaccine
manufacturers (as needed).

e Objective: Facilitate exchange and coordination of those involved in the field of
hepatitis E vaccines. Identify possibilities for collaboration to move the hepatitis E
vaccine agenda.

SAGE meeting October 2021 4





Session8.1_Marti

Immunization Agenda 2030
STRATEGIC PRIORITY 3: Coverage& equity

IMMUNIZATION AGENDA 2030

A global strategy to leave no one behind

@1A2030

Goal Everyone is protected by full immunization, regardless of location, age, socioeconomic
status or gender-related barriers.

Disadvantaged populations: Identify and address low coverage throughout the

Key areas
life-course of the poorest and most disadvantaged individuals and communities.

of focus
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MSF's experience

SAGE meeting, October 2021
Iza Ciglenecki, MISF

MEDECINS

SANS FRONTIERES
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Responding to hepatitis E outbreaks

MSF's experience = frustration

"' MEDECINS
SANS FRONTFERES
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Long-lasting large-scale outbreaks

Maban IDP camps South Sudan, 2012-2013 Kitgum, Northern Uganda 2007-2009

orted Cases of AJS: Maban Refugee Camps
May 2012 - July 2013

#ofCases
o 8 H W EHEHE

Epi Week

$x]

Week

it

2008

11,279 cases, 205 deaths (1.8% CFR) 10,528 cases; 168 deaths reported (CFR 1.6%)
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No treatment

e Mainly self-limiting hepatitis (e.g., jaundice, fever, nausea)

e Severe disease — acute fulminant liver failure — hepatic encephalopathy — death
(case fatality risk ~1% during outbreaks). High burden to health system (10%
hospitalized, ICU care)

e High case fatality risk among pregnant women (up to 40%) and stillbirths —
neonatal deaths

 No treatment - Ribavirin — chronic infections (HEV3), little role in acute liver failure

SAGE meeting October 2021
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Many outbreaks probably undetected

In Africa: Diffa, Niger 2017

Weak Survei”ance SyStemS l: mmm Suspected  mmm Sampled Confirmed  ——Deceased
Serosurveys across the continent:

0_95% |gG+ (Kim et al. BMC/nfDi52014) | nn l ||
| humu

Most of the cases and deaths, : M—J-‘-'-uj-[

8 91011121314151617181920212 242526272829303132333435363738

Number of cases

Weeks
Week 1-10: 21 cases, 11 deaths (CFR 52%)
Week 16: Confirmation, epidemic declared

2,078 suspected cases, 43 deaths (CFR 2%)
Legare et al, AJTIYr)ﬂH 2018

including outbreaks likely
undetected
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Little impact of standard control measures

Am Timan, Chad 2016

No clear risk reductions in
epidemiologic studies with water

quality improvments (Guthman et al,
CID 2006, Koyuncu et al OFID 2021)

Standard chlorination
concentrations insufficient to kill

HEV (Girones et al, ] Water Health 2014,
Ali et al, Bull WHO 201)

Water chlorination Hygiene kit distribution (December)
and hygiene

| promotion from _ o
1 September —

[ ]Not tested [l HEV RDT Negative [ HEV ROT Positive

Spina et al, Plos Ohe 2017
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Efficacious vaccine on the market!

e Vaccine — Hecolin (Xiamen Innovax Biotech) — licensed in
China since 2011, on the market in 2012

cree, NSNS,
]

—— )
masmpet RBREL) g
I

e WHO SAGE recommendations in 2015: E—
“In particular, the use of the vaccine to mitigate or prevent
outbreaks of hepatitis E should be considered as well as the use of
the vaccine to mitigate consequences in high-risk groups such as
pregnant women.”
P
>,

’ MEDECINS
SANS FRONTIERES
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Recent considerations of hepatitis E vaccines in outbreaks

Niger, Diffa 2017

Outbreak confirmed /

declared — W15

Vaccination
considered - W17

Vaccination not
approved

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

2,078 suspected cases, 43 deaths (CFR 2%)

Namibia, 2017-2021

Outbreak confirmed/declared —
Dec 2017

 Oshikoto

Vaccination
considered — Aug
2019 — March 2020

Ptorondpes 8 Omabeie Hardap Hanene (1™

, No formal answer,
Covid-19

7,983 cases, 66 deaths (as of Oct-202§))
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Recent considerations of hepatitis E vaccines in outbreaks

Barsalogho, Burkina Faso 2020 Um Rakuba, Sudan 2021

60

Cas d'ictére fébrile

o HEV in Um Rakuba camp, Sudan

A L
Unfavorable opinion

56

20
—
15

ases/deaths

'No vaccines available = ™ :
/9 Nsped 13
% 3‘0 =
536 S37 538 539 sS40 541 542 543 544 545 546 547 548 549 550 551 552 553 S1 Week
A Semaine épidémiologique par année o BN Cases HEEEEE Deaths Death rate
574 reported cases, 17 deaths 1,121 cases, 4 deaths
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Reasons for not using vaccine?

e Lack of WHO PQ (and misunderstanding what WHO PQ is)
e Different interpretations of WHO position paper

 No experience in Africa, no experience in outbreaks

e Policy makers not aware about the vaccine and evidence
e \accines not available when needed

e Hep E affects the poorest and neglected only — little interest in
investing in response strategies

SAGE meeting October 2021 10
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MSF Action

e Advocacy — mobilising international community, bringing attention
to hep E & calling for action

THE LANCET
Gastroenterology & Hepatology

CORRESPONDENCE | VOLUME 2, ISSUE 3, P154, MARCH 01, 2017

Hepatitis E: urgent action needed

lza Ciglenecki = . on behalf of 30 signatories

Hepatltls E m;éhe rise among Fi ., :
nanr enml'g rmrlrl'mne in pa ISk ' PLOS NEGLECTED TROPICAL DISEASES

'to hospltal R b

Hepatitis E should be considered a neglected tropical
disease

Andrew S. Azman &), Iza Ciglenecki, Joseph F. Wamala, Julia Lynch, Rakesh Aggarwal, Mam‘uduﬁwman. Sid Wong,
Micaela Serafini, Ali M. Moussa, Harry R. Dalton, Ananta Shrastha, Rajendra Pant, Raquel Peck, Erily-S. Gurlay
Published: July 25, 2019 « https:/doi.org/10.1371/journal pntd 0007453

SAGE meeting October 2021 11





Session8.2_Ciglenecki

MSF Action

e Advocacy — mobilising international community, bringing attention
to hep E & calling for action

* From 2014: reflections on vaccine use & preparation of protocols for
evaluation of vaccine implementation
— Pre-approved generic protocol of observational study
— 2019: protocol for clinical study (Namibia) submitted to ERBs

* Improving clinical care: clinical protocols — further developed by WHO

e 2021 investment in vaccine stockpile: 50,000 doses (available at
manufacturer)

SAGE meeting October 2021 12





Hepatitis E outbreak in Bentiu IDP camp,
South Sudan

Vaccination requested
: by MOH in August
i 2021

|||]|H‘H|IwI}"Ik.\iﬂdm bk oo ol Hllm

2016 2018 2020 2022
week

0 . h.lilhllli

13
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—

MEDECINS = — L ' .

J C Tomasi, MSF. Diffa, Niger, 2017

» SANS FRONTIERES
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g , World Health
3 Organization

%

Hepatitis E vaccination

SUMMARY OF EVIDENCE, REMAINING OBSTACLES AND WAY FORWARD
Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization
7 October 2021

SAGE meeting October 2021 1





Session8.3_Aggarwal

Geographic regions with
waterborne outbreaks of
Hepatitis E virus (HEV) disease

\ 4 \ Qfét T, .
\ @ /Quny’ "1 .

W “'7

y

-

ol

b
B

 Human HEV strains: mostly genotype 1-4; one serotype.

e Genotypes 1 and 2
* Infection only in humans
e Fecal-oral transmission, usually through water

* Endemic and epidemic hepatitis in low-resource
areas; large outbreaks in Asia and Africa

e Severe disease and high mortality in pregnancy

* Genotypes 3and 4

* Zoonotic, via ingestion of undercooked meat and
close contact with animals (esp. pigs, deer)

e Sporadic cases and occasional small food-borne
outbreaks in developed countries (Europe, East
Asia).

e Also chronic infection in immunocompromised
persons

SAGE meeting October 2021 2
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Weekly epidemiological record
Relevé épidémiologique hebdomadaire

e T TR 90 1500
b b s

Hepatitis E vaccine: WHO position paper, May 2015 = . e D

pesition paper, May 2015 de I'OMS & propos du vacein
contre i

* All experience with the use of HEV 239 vaccine, including adverse events, should be documented.

e Analysis of data from vaccination in outbreak situations may provide valuable data on
» Safety and effectiveness of the vaccine.
e Age-specific attack rates.

* Data gaps remain on the epidemiology of hepatitis E, in particular:
* Incidence and mortality of the disease in the general population and in special populations.
e Efficacy of the vaccine against disease caused by HEV genotypes 1, 2 and 3.
e Efficacy of shorter schedules of HEV vaccine (<3 doses or shorter intervals between doses).
e Efficacy and safety of vaccine in other groups (age, pregnancy, disease groups)
* Duration of protection following HEV vaccination and the possible need for booster doses.

SAGE meeting October 2021 3
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Key publications since issuance of WHO vaccine position paper

I

Efficacy, safety, and * Healthy, nonpregnant women

immunogenicity of an . Age 18-45y (median = 26 y)
Escherichia coli produced Parameter HPV vaccine HEV vaccine
bivalent human papillomavirus * Control group (n=3691) (n=3681)

HEV vaccine: 0, 1, 6 mo

vaccine: An interim analysis of Pregnancies 977 981
a randomized clinical trialt * 42-month follow-up
Pregnancy events (number) 1187 1219
Ongoing 4 (0.3%) 7 (0.6%)
Normal delivery 554 (46.7%) 613 (50.3%)
Spontaneous abortion 68 (5.7%) 68 (5.6%)
Stillbirth 10 (0.8%) 14 (1.1%)
Maternal complications 11 (0.9%) 7 (0.6%)
Elective termination 540 (45.5%) 510 (41.8%)
Congenital anomaly 0 (0%) 2 (0.3%)

Safety and immunogenicity of ¢ 200 elderly people aged >65 y (mean 70.9 + 3.9 y; 99 women) received Hecolin® at 0, 1 and 6 mo.

hepatitis E vaccine in elderly » Most (96.7%) had seroconverted month 7.

people older than 65 years? . )
* Very well tolerated with no vaccine-related SAE.

1Y-L Qjao, et al. J Natl Cancer Inst. 2019; 112: 9895. doi:10.1093/jnci/djz074 4
2X-Y Yu, et al. Vaccine. 2019; 37: 4581-6. doi: 10.1016/j.vaccine.2019.04.006.
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Key publications since issuance of WHO vaccine position paper

N T

Immunogenicity and safety of ¢ Healthy adults > 18 years
an accelerated hepatitis E
vaccination schedule in
healthy adults: a randomized,

controlled, open-label, phase .
IV trial? P P Parameter Accelerated group Routine group
(n=63) (n=63)

e HEV vaccine: Accelerated (0, 7, 21 days) versus usual (0, 1, 6 months) schedule

* Follow-up till one month after dose 3

Received =1 dose 62 63
All three doses 57 63
Seroconversion 57/57 (100%) 63/63 (100%)
GMC (WHO units/mL) 8.51 (6.73-10.76) 9.67 (7.67-12.20)
Persistence of antibodies * Analyzed baseline seropositive participants: 2242 placebo, 2031 vaccine (1 to 3 doses) recipients.

acquired by natural hepatitis
virus infection and effects of
vaccination?

Naturally acquired anti-HEV IgG decline steadily independent of the initial antibody level

* Placebo recipients: 50% expected to lose detectable antibody by 14.5 years.

* Vaccine recipients: 82.1% (by power-law model) and 99.4% (by modified power-law model) predicted
to remain seropositive for 30 years

37 Chen, et al. Clin Microbiol Infect 2019; 25: 1133-9. doi: 10.1016/j.cmi.2019.01.015 5
4Y-Y Su, et al. Clin Microbiol Infect 2017; 23: 335.e1-336.e4. doi: 10.1016/j.cmi.2016.10.029.
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Completed or ongoing clinical trials

* An open, pared trial of recombinant hepatitis E vaccine (Escherichia coli) Hecolin® in the chronic hepatitis B patients
on the clinical stability. ClinicalTrials.gov NCT02964910. Completed

* A Phase IV clinical trial of the recombinant hepatitis E vaccine (Escherichia coli) (coadministration with recombinant
hepatitis B vaccine). ClinicalTrials.gov NCT02584543. Completed

* A randomized, double-blinded trial of recombinant hepatitis E vaccine (Escherichia coli) Hecolin® to evaluate lot-to-lot

consistency. ClinicalTrials.gov NCT03365921. Completed
* A Phase 1, double-blinded, placebo controlled, clinical trial to evaluate the safety, reactogenicity, and immunogenicity
of HEV-239 (Hecolin®) in a healthy US adult population. ClinicalTrials.gov NCT03827395. (n=20) Completed
 Effectiveness trial to evaluate protection of pregnant women by hepatitis E vaccine in Bangladesh. ICDDRB.
ClinicalTrials.gov NCT02759991. Ongoing
20 000 non-pregnant women of childbearing age ICDDRB study: activities and timelines 2021 2022
(16-39y) (in women of childbearing age) JEMAMJ JASONDI|IJ FMAM)J
HEV vaccine vs. HBV vaccine (control) Surveillance ..........
Three doses: 0, 1 and 6 mo Testing of study samples ..........
Follow-up duration: 24 mo Data analysis ....
Outcome: confirmed HEV disease during pregnancy. Manuscript writing/Publication

SAGE meeting October 2021 6
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Vaccine landscape: Zydus-Cadila Recombinant Hepatitis E Vaccine

A recombinant ~26 kDa protein (239 amino acids), expressed in Escherichia coli, corresponding to immuno-dominant
region of HEV pORF2.

Extensive physico-chemical characterization
Elicits a strong immune response in animals.

Well tolerated in acute (ICR mice, Wistar rats) and repeat-dose (Wistar rats and New Zealand White rabbits) toxicology
studies.

Human dose: 30 pg of HEV protein adsorbed on aluminium hydroxide gel (NMT 1.25 mg) (0.5 ml)
Phase | clinical trial completed: Found to be safe and well tolerated.

A prospective, randomized, two-arm, parallel-group, placebo-controlled, double-blind, multi-centre, superiority phase
11/ 11l trial: planned (to begin in early 2022).

SAGE meeting October 2021 7
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Related to vaccine
and its supply

Missing
WHO Prequalification

Potential obstacles to vaccine use

Related to
data gaps

Data gaps: immunogenicity
and effectiveness in
(sub)populations

Gaps in advocacy
and knowledge

Licensed only in 2 countries
to date

Limited advocacy
for vaccine use

Safety in pregnancy
(no DART studies)

Limited awareness
by countries

Limited vaccine availability
and limited timely access

Vaccine has not been used
in an outbreak setting
before

Misinterpretation of WHO
policy

SAGE meeting October 2021
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Conclusions and way forward

e HEV is an important public health problem, and immunization as a safe and
effective public health measure is under used.

* More substantive engagement of global, regional-level and national stakeholders
is required in the face of the equity issues associated with HEV infection in
low-resource settings.
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General recommendations

Bring about closer collaboration between stakeholders at various levels.
Fill in data gaps on HEV epidemiology in low-resource settings: better surveillance

Improve the recognition of HEV outbreaks and availability of diagnostics to help
determine early the need for public health measures.

Ensure clear and consolidated messaging around the possibility and importance of HEV
vaccine to mitigate the consequences of outbreaks, including in pregnant women.

Develop operational guidance to aid countries implementing the intervention.
Ensure timely availability of the HEV vaccine, e.g. through establishment of a stockpile.

Place HEV vaccine on WHO pre-qualification priority list.

SAGE meeting October 2021
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General recommendations

Bring about closer collaboration between stakeholders at various levels.
Fill in data gaps on HEV epidemiology in low-resource settings: better surveillance

Improve the recognition of HEV outbreaks and availability of diagnostics to help
determine early the need for public health measures.

Ensure clear and consolidated messaging around the possibility and importance of HEV
vaccine to mitigate the consequences of outbreaks, including in pregnant women.

Develop operational guidance to aid countries implementing the intervention.
Ensure timely availability of the HEV vaccine, e.g. through establishment of a stockpile.

Place HEV vaccine on WHO pre-qualification priority list.

May be important for GAVI to consider for GAVI 5.0

SAGE meeting October 2021
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Recommendations to manufacturers, partners and funders

* Help with generation of additional data to support more robust recommendations
on HEV vaccination, in particular on certain sub-populations:

e DART studies;

e Safety and immunogenicity studies in pregnant women;
» Better data on disease burden in various populations;

* Role of children (under 16 years) regarding transmission;

» Cost-effectiveness analyses of vaccine use in different settings.

 Manufacturers are encouraged to submit prequalification requests and proceed
with their vaccine development projects with due consideration of data needs.

12
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