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R What is our goal?

What and How are equally important

What
* Identify R&D priorities

* To track progress in vaccine
and immunization R&D
under 1A2030

« To accelerate progress by
aligning stakeholders and
integrating initiatives

How

\(5/@ World Health
¥#Y Organization
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* According to IA2030 Core Principles

*  “People centered, data driven,
partnership based, and country owned”

« Thatis,

Systematic
Evidence-based
Transparent

Focused on the perspectives of
regional and country stakeholders
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R Where do we start?

*  Focus on pathogens for
new vaccine R&D

* No existing vaccines or important
needs not met

» Future prioritizations can consider
2nd generation or combo vaccines,
technologies, etc.

- Focus first on public health benefit

- Consider costs and feasibility in
later stages

\‘7/@ World Health
&Y Organization
PUBLIC
HEALTH
BENEFIT
RESEARCH
PRIORITIES
&~ == SCIENTIFIC
COST: FEASIBILITY

TIMESCALE,
FUNDS, STAFF

Figure from A Systematic Approach for Undertaking a Research Priority-setting Exercise: Guidance of WHO Staff



M Two distinct stages
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Multi-criteria decision analysis
(MCDA)

Regional consultations

* Metrics-based prioritization .

« Expert knowledge incorporated in
pathogen scoring

* Broad stakeholder perspectives
captured through
Preferences Surveys

« Systematic, evidence-based and
transparent

PDVAC: WHO Product Development Vaccines Advisory Committee, SAGE: WHO Strategic Advisory Group of Experts on Immunization

Consensus-based synthesis

- Designed by regional stakeholders
to serve regional needs

« Considering costs and feasibility in
the regional context

- Building awareness, alignment, and
buy-in within the region
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Consulted with regional advisors and technical experts at every stage

A
S

1. Identify pathogens
for prioritization

» Landscaping identified
over 150 potential R&D
targets

» Filtered down to
26 pathogens in scope

= Can add more
pathogens as
requested

= Emerging infectious
diseases prioritized
separately by R&D
Blueprint
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Consulted with regional advisors and technical experts at every stage
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1. Identify pathogens 2. Formulate criteria
for prioritization to assess against

» Landscaping identified = Defined
over 150 potential R&D 8 criteria based on
targets precedents such as

= Filtered down to Gavi VIS

26 pathogens in scope = Criteria are complete,
non-overlapping, and
independent of one
another

= Can add more
pathogens as
requested

= Emerging infectious
diseases prioritized
separately by R&D
Blueprint
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Consulted with regional advisors and technical experts at every stage
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1. Identify pathogens 2. Formulate criteria £ SBEIE the_
Y . pathogens against
for prioritization to assess against e
the criteria
» Landscaping identified » Defined = Scores range from Very
over 150 potential R&D 8 criteria based on low to Very high
targets precedents such as

: = Scored each pathogen
= Filtered down to Gavi VIS for each criterion in
26 pathogens in scope = Criteria are complete, each region

= Can add more pon-overlapping, and = Quantitative criteria
pathogens as mde[r)]endent of one scored using GBD
requested another 2019 data, gaps filled

= Emerging infectious with expert advice

diseases prioritized = Qualitative criteria
separately by R&D scored based on lit
Blueprint searches

= Scores reviewed by
43 experts: at least
2 per region and 1 per
pathogen
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E MCDA Method - Overview

. Identify pathogens
for prioritization

Landscaping identified
over 150 potential R&D
targets

Filtered down to
26 pathogens in scope

Can add more
pathogens as
requested

Emerging infectious
diseases prioritized
separately by R&D

Blueprint

2. Formulate criteria
to assess against

= Defined
8 criteria based on
precedents such as
Gavi VIS

= Criteria are complete,
non-overlapping, and
independent of one
another

Consulted with regional advisors and technical experts at every stage

3. Score the
pathogens against
the criteria

Scores range from Very
low to Very high

Scored each pathogen
for each criterion in
each region

Quantitative criteria
scored using GBD
2019 data, gaps filled
with expert advice

Qualitative criteria
scored based on lit
searches

Scores reviewed by
43 experts: at least

2 per region and 1 per
pathogen
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4. Weight criteria
according to
importance

Preferences survey
created for each region
in major languages

+ Global survey =
20 survey versions

Disseminated by WHO
offices and through
partner networks

Gives weights for
each criteria in each
respondent’s eyes
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E MCDA Method - Overview

Consulted with regional advisors and technical experts at every stage

1. Identify pathogens
for prioritization

» Landscaping identified
over 150 potential R&D
targets

» Filtered down to
26 pathogens in scope

= Can add more
pathogens as
requested

= Emerging infectious
diseases prioritized
separately by R&D
Blueprint

2. Formulate criteria
to assess against

= Defined
8 criteria based on
precedents such as
Gavi VIS

= Criteria are complete,
non-overlapping, and
independent of one
another

3. Score the
pathogens against
the criteria

= Scores range from Very
low to Very high

= Scored each pathogen
for each criterion in
each region

» Quantitative criteria
scored using GBD
2019 data, gaps filled
with expert advice

= Qualitative criteria
scored based on lit
searches

= Scores reviewed by
43 experts: at least
2 per region and 1 per
pathogen

4. Weight criteria
according to
importance

Preferences survey
created for each region
in major languages

+ Global survey =
20 survey versions

Disseminated by WHO
offices and through
partner networks

Gives weights for
each criteria in each
respondent’s eyes
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5. Rank pathogens
based on criteria
weights

= Criteria weight
averaged within each
region

= Combined with
pathogen scores to
give total weight per
pathogen

» Gives ranked list of
pathogens for each
region
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Pathogen Scope

- Included pathogens that:

a.
b.

Affect humans

Not emerging infectious diseases
(which require different criteria)

Lack licensed vaccines, or where
existing vaccines do not meet needs
of certain populations

With candidates in clinical
development

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

- Pathogens can be added at any point in
data analysis

a. PDVAC: WHO Product Development Vaccines Advisory Committee
b. https://www.who.int/teams/blueprint/who-r-and-d-blueprint-for-epidemics

c. Added to scope after survey launch

PDVAC actively supporting 2
Herpes simplex types 1 and 2
HIV-1

Influenza

Mycobacterium tuberculosis (TB)
Neisseria gonorrhoeae
Plasmodium falciparum
Respiratory syncytial virus (RSV)
Salmonella (non-typhoidal)
Shigella spp

Streptococcus agalactiae
(group B streptococcus)

Streptococcus pyogenes
(group A streptococcus)

N
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PDVAC Vaccine Value Profiles
Chikungunya virus

Cytomegalovirus

Hookworm

Intestinal pathogenic E. coli (InPEC)
Leishmania spp

Norovirus

Salmonella Paratyphi
Schistosomes

Other pathogens in scope
Chlamydia trachomatis ©

Extra-intestinal pathogenic E. coli
(ExXPEC)

Hepatitis C virus ¢
Klebsiella pneumoniae
Mycobacterium leprae
Pseudomonas aeruginosa
Staphylococcus aureus

10


https://www.who.int/teams/blueprint/who-r-and-d-blueprint-for-epidemics
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TE Criteria for prioritization

Quantitative Scoring

Annual deaths
in children
under 5

Deaths attributable to the pathogen
in both sexes, < 5 years old

Annual deaths
in people older
than 5

Deaths attributable to the pathogen
in both sexes, = 5 years old

Years lost to
disability (all
ages)

Years of healthy life lost each year
due to disability or ill-health caused
by the pathogen
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Qualitative Scoring

Social and
economic
burden per case

Reflects individual social and economic impact
such as stigma and the costs of prevention, health
care, and lost productivity.

Disruption due
to outbreaks

Reflects societal impact due to outbreaks and
epidemics, including social disruption; impact on
healthcare systems, trade or tourism; and the cost
of containment measures

Contribution to
inequity

Reflects disproportionate impact on socially and
economically disadvantaged groups, including
women

Contribution to
antimicrobial
resistance
(AMR)

Reflects the threat of resistance, based on current
levels of resistance, contribution to antibiotic use,
and designation as an AMR priority

Unmet needs
for prevention
and treatment

Reflects the effectiveness and suitability of
alternative measures

1"
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3 Preferences Survey

Question 3 ==

Progress: 2%

Which pathogen would you prioritise for vaccine
development?

Think just about the African region. Ass

ume that the pathogens are the same in all other ways.

|
Criteria "'.L Deaths in children under 5 years old

Level ==

= Medium (140,000 to 210,000 deaths per year)

Contribution to inequity

Very low (affects socially and economically
privileged groups, including men, all or most
the time)

Deaths in children under 5 years old

Very low (less than 70,000 deaths per year)

Contribution to inequity

Medium (affects socially and economically
of disadvantaged groups, including women,
somewhat more often than other groups)

Prioritise

Prioritise

They are equal

“ Undo ¥ ) Restart Skip G comment  Tour Q F‘.i! Auto-complete

(@ World Health
W& Organization

Focus on criteria reduces bias and
means that people without pathogen-
specific expertise can participate

Tailored to each region and
translated into key languages to
enable broader participation

Targeted dissemination to experts
and policy makers starting in
November 2022

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

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

12
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Criteria .
weights :

Ranked
priorities

Rank pathogens based on weights x scores

1000 minds

Almost done!

Based on your choices, these are your personal pricrities for vaccine development in this region. For more informaticn
on how these results are calculated, please see link.

As part of Immunization Agenda 2030 Research & Innovation strategy. your results will be combined with data from
other stakeholders to identify regional and global priarities for vaccine development.

Unm ds fe Annual years Ci tionto A e An h Social an C tion t Disruption du:
pres d d with quity hi [ d onomi i bi to outbreaks
treatment disability (YLD: hi b per 1
all ages
ﬂ Human immunodeficiency virus 1 (HIV-1) v
ﬂ Mycobacterium tuberculosis (TB) v
3 Plasmodium falciparum (malaria) v
4l Schistosomes v

(@ World Health
W& Organization

At the end of each survey, users will see:
*  What criteria they value most
* Their personal priorities

Data analysis will summarize priorities for
each region

Can include additional pathogens and
updated scores

13
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[ Survey responses over time

100
90
80
70
60
50

Surveys

40
30
20
10

0

African
Americas ||
E. Med.
European

SE Asian

W. Pacific
Global

Started

Complete ’g{%g{

Survey highlighted in an EMRO
meeting with Ministries of Health,
NITAG Chairs and RITAG
members

As of 15 February 2023
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Dissemination
by a partner in
China

5. r@ﬂﬂﬂw reellary, La o mil.La jj.ﬂ:n[l&u.ﬂ. =

11/12/22 11/19/22 11/26/22 12/3/22 12/10/22 12/17/22 12/24/22 12/31/22
Week starting

1/7/23  1/14/23 1/21/23 1/28/23  2/4/23 2/11/23

- 58% of people who start the survey complete it. This rate is common for complex surveys

- 225 complete regional responses as of 15 February 2023

14

EMRO: WHO Eastern Mediterranean Regional Office. NITAG: National Immunization Technical Advisory Group. RITAG: Regional Immunization Technical Advisory Group.



As of 15 February 2023
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Individual criteria weights from a single region 1 Annual deaths in children under 5

2 Annual deaths in people 5 and older
0.500 3 Annual YLDs (all ages)
4 Social and economic burden per case
5 Disruption due to outbreaks
6 Contribution to inequity
7 Contribution to antimicrobial resistance
0.400 8 Unmet needs for prevention & treatment

Multiple criteria equally weighted

= Average

0.450

0.350
= 0.300 .
§ - Lines are color-coded
g 0250 according to respondent’s
5 oom most heavily weighted

(important) criterion

0.150
\/w - Criteria weights are very
0.100 .
diverse

0.050 .
- Will conduct cluster

analysis to look for

1 2 3 4 5 6 7 8 . P :
Annual Annual  Annual YLDs Socialand Disruption Contribution Contribution Unmet needs patterns in criteria welghts
deaths in deaths in (all ages) economic due to to inequity to for
children  people 5 and burden per  outbreaks antimicrobial prevention &
under 5 older case resistance treatment

15



EJ When averaged, criteria are similarly
: [ J [ J o o
— weighted within and across regions

Average criteria weight within each region

0.500
African
0.450 Americas
E. Med.
0.400 European
' SE Asian
W. Pacific
0.350 Global
= 0300
=
el
3
= 0250
g
“ 0.200
0.150
0.100
0.050

1 2 3 4 5 6 7
Annual Annual  Annual YLDs Social and Disruption Contribution Contribution Unmet needs

deaths in deaths in (all ages) economic due to to inequity to
children  people 5 and burden per  outbreaks antimicrobial prevention &

under 5 older case resistance treatment

As of 15 February 2023

(@ World Health
W& Organization

- Lines are color-coded by
region

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

- Criteria weights are also
similar across regions

16
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E Top 10 pathogens in each region

Rank

10

African
(N=50)

P. falciparum
(malaria)

Shigella

Non-typhoidal
Salmonella (NTS)

Respiratory
syncytial virus
(RSV)

Americas
(N=25)

Group A
streptococcus
(GAS)

RSV

Shigella

Influenza

E. Med.
(N=38)

Leishmania

Shigella

Hepatitis C
virus

GAS

European
(N=22)

GAS

RSV

Cytomegalo-
virus

Hepatitis C
virus

SE Asian
(N=30)

GAS

RSV

Shigella

Hepatitis C
virus

W. Pacific
(N=60)

GAS

RSV

Influenza

Hepatitis C
virus

As of 15 February 2023

\, World Health
Organization

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

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

- What can we learn
from these lists?

Key

Top 10 in some regions

17
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HIV-1 Scores in the E. Med region

Criteria Score
1 Annual deaths in children under 5 Very low
2 Annual deaths in people 5 and older Low
3 Annual years lived with disability (all ages) | Very low
4 Social and economic burden per case Very high
5 Disruption due to outbreaks High
6 Contribution to inequity Very high
7 Contribution to antimicrobial resistance Very high
8 Unmet needs for prevention & treatment High

Burden of HIV-1 is relatively low in terms of
deaths and YLDs in the region

But it was scored High and Very high for the
other criteria

Since survey respondents thought that these
criteria are also important, HIV-1 ranked #4
overall

> These 8 criteria give a more complete
picture of pathogen burden

18
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E Why isn’t RSV higher in the ranks?

RSV scores in all regions

Criteria African | Americas | E. Med. |European| SE Asian | W. Pacific
1 Annual deaths in children High Medium Low Very high High Very high
under 5

2 Annual deaths in people 5 Low Low Very low | Very low Low Very low
and older

3 Annual years lived with

disability (all ages) Very low | Very low | Very low | Very low | Very low | Very low
4 Social and economic burden Medium | Medium | Medium | Medium | Medium | Medium
per case

5 Disruption due to outbreaks High High High High High High

6 Contribution to inequity Medium | Medium | Medium | Medium | Medium | Medium
! C?nFrlbUt.lon to. Medium | Medium | Medium | Medium High High
antimicrobial resistance

8 Unmet needs for prevention il el o High High High

& treatment

As of 15 February 2023

\‘7/@ World Health
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- In most regions, RSV deaths are

relatively high in children under 5

- Butin older age groups, RSV deaths

and morbidity are low compared to
TB, HIV, and Group A strep

- RSV outbreaks primarily affect care

facilities and healthcare settings, not
society at large, so it was scored
High for this criterion

- If feasibility is factored in, RSV would

be ranked at or near the top

> Next steps are crucial: must
consider costs and feasibility in
setting priorities

19
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== Why does K/ebsiella rank so high?

Klebsiella scores in all regions

Criteria African | Americas | E. Med. |European| SE Asian | W. Pacific
1 Annual deaths in children Very high | Very high | Very high High Very high | Very high
under 5
2 Annual deaths in people 5 Very high | Medium | Medium | Medium | Very high | Medium
and older
3 Annual years lived with
disability (all ages) Very low | Very low | Very low | Very low | Very low | Very low
4 Social and economic burden

High High High High High High
per case 's 's 's 's 's 's
5 Disruption due to outbreaks Low Low Low Low Low Low
6 Contribution to inequity Low Low Low Low Low Low
7 Contribution to . . . . . .
antimicrobial resistance Very high | Very high | Very high | Very high | Very high | Very high
8 Unmet needs for prevention g High High High High High

& treatment

As of 15 February 2023
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- Klebsiella deaths are relatively high in
both children under 5 and older
people

* In sensitivity testing, scaling back

deaths and YLDs by 20% did not
drop Klebs out of the top 10 lists

- In addition, Klebsiella is a “critical”
antimicrobial resistance concern

* In sensitivity testing, omitting the
AMR criterion did not drop Klebs out
of the top 10 lists

> Klebsiella may be an under-
recognized issue

20
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= ‘ +«— . Challenging to = _ o= MCDA is much more
= Survey responses over time o . ] = Rank pathogens based on weights x scores 2 o ]

engage with regional — flexible than group
and country | eewwmeas D consensus methods.
stakeholders, but : Focus on criteria
great interest and ——- reduces bias and
collaboration once T . reveals personal

contact is made values

«  Their per priorities

f(:,u -ﬁﬂiﬁﬂ ool m . E-L}rcll_i.l ELE—&DJEE

1222 11042 112621 12302 1[I0 VIR 22 VEY AP V14P3 AN 183 a3 213
Week starting

- 58% of people Who start the survey complete it. This rate is common for compiex surveys

+ 225 complete regional responses as of 15 February 2023

e e i TG it o Tacica ey Grup BTG Fegora mpscaon i s

PR

= - . Important to be = . After weighing

£ i e
= Survey results show great diversity = Top 10 pathogens in each region @i

inclusive: individual e potential benefits,

perspectives are Die e e oo wwowmmmoe |omust also

very diverse within ce 0S8 L E2 T wmime | oconsider costs
a region, country, ¢ e e e e | and feasibility in
role, or area of o .. . = = | setting priorities

3
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R What's next? &
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» This work was presented to SAGE last week; considered a systematic and robust approach
for evaluating regional pathogen priorities... but we need more data points in three regions to
finalize the priority pathogens

» We're in the process of planning a consultation with AFR for Q4 to identify regional vaccine R&D
priorities.

» Collaborating with Gavi on the vaccine investment strategy and other funders to align R&D in
and investment in priorities

» Participating in the WHO mRNA hub and spoke partners meeting in April — focus on strategies
for regional sustainability

» Continuing collaboration with SP7 to identify and support regional R&D priorities, leveraging
WHO'’s Product Development for Vaccines Advisory Committee.

23



ﬁ Contributors

Contributors

Strategic discussions and
guidance

PDVAC Members and
meeting participants

SAGE Members and
meeting participants

SP7 Working Group
members and meeting
participants

WHO IVB and AFRO VPD
Gavi policy team

SP7 Working Group Chairs
KP Asante
David Kaslow °©

a current or former SAGE Member
b RITAG or NITAG member
c current or former PDVAC member

Methodology advice
Rob Baltussen

Paul Hansen
Maarten Jansen
Mark Jit ©

Lydia Kapiriri

Stacey Knobler

Colin Sanderson

Yot Teerawattanon

GBD data
Mohsen Naghavi
Kelly Bienhoff
Eve Wool

Translation review
Bader Al Ruwahi ¢
Enric Jané

Ibrahim Khalil
Annie Mo

Irina Morozova

Ana Paula Szylovec
Megan Williamson
Dina Youssef

Review of pathogen scores

Winston Abara
Muhammed Afolabi

Sami Gottlieb
Michelle Groome

Ahmed Deemas Al Suwaidi ° Bill Hausdorff

KP Asante

Helena Hervius Askling

Diana Rojas Alvarez
Alan Barrett

Lou Bourgeois
Jeffrey Cannon
Chris Chadwick
Kawser Chowdhury °
Hannah Clapham
Alan Cross

Ghassan Dbaibo
Carolyn Deal

David Durrheim @
Diana Faini

Pat Fast

Peter Figueroa 2 °
Amadou Garba
Nebiat Gebreselassie
Birgitte Giersing

PDVAC: WHO Product Development Vaccines Advisory Committee, SAGE: WHO Strategic Advisory Group of Experts on Immunization

Julie Jacobson
Paul Kaye

Ruth Karron ¢
Sonali Kochhar @
Kirsty Le Doare
Jean C. Lee
Katharine Looker
Ben Lopman
Niklas Luhmann
Cal MacLennan
Kim Mulholland @
Harish Nair
Kathleen Neuzil @
Patricia Njuguna
Helen Rees 2. °
Andrew Steer
Cristiana Toscano 2 °
Anh Wartel

Survey dissemination

Sunil Bahl

Paula Barbosa
Moredreck Chibi
Siddhartha Datta
Peter Figueroa 2 °
Adam Finn®
Jessica Gu
Quamrul Hasan
Louise Henaff
Benido Impouma
Gagandeep Kang ¢
Shaowei Li ¢

Ziad Memish ?
Chris Morgan °
Nicaise Ndembi
Marc Perut

Helen Rees @ P
Daniel Salas
Kamel Senouci
Rajinder Suri
Yoshihiro Takashima
Ole Wichmann®
and many others at
regional and
country levels
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Consultation partners
Global NITAG Network
PAVMN, Africa

HITAP, Thailand

WHO regional offices, CEPI,
WHO R&D Blueprint team
members

Additional discussions in
progress

Project team

WHO

Birgitte Giersing

Mateusz Hasso-Agopsowicz
Erin Sparrow

Bridges to Development
Angela Hwang

isis Umbelino

Alan Brooks

Anastasia Pantelias
Maria Dreher
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