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o o Global
The global TB situation cribereiBes

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

All forms of TB 10.8 million 1.09 million*

10.1-11.7 million 0.98-1.2 million
2023 ( ) ( )
55% men | 12% <15y

HIV-associated TB, 662,000 161,000

7023 (589,000-739,000) (132,000-193,000)
_ 400,000 150,000

MDR/RR-TB, 2023 (360,000-440,000) (94,000-210,000)

* Excluding deaths attributed to HIV/TB



Context

- BCG, the only licensed vaccine, offers protection against severe childhood TB but fails to prevent adult and
adolescent pulmonary disease (age groups with highest TB incidence)

- TB vaccines for adults and adolescents are expected to have the greatest impact on disease by impacting
transmission and are a public health priority

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




Agenda

09:15-10:15 For information
*Update on the TB Vaccine Accelerator Birgitte Giersing (WHO)
*Update on the pipeline Willem Hanekom (PDVAC)
*Report back from the TAG for Clinical and Saskia den Boon (WHO)

Policy Considerations for New Tuberculosis
Vaccines, and SAGE
*Update from the Accelerator Finance & Tara Prasad (WHO)

Access WG




Update on the
TB vaccine
accelerator

Birgitte Giersing, IVB




There are many complexities to consider in the

introduction of TB vaccines for adults and
adolescents
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TB impacts low- and middle-income TB incidence and transmission is highest in
countries. Many are not Gavi-eligible. adolescents and adults. Delivery platform?
Lessons learned:
S Global COVID-19
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Need to understand the evidence needs for policy Need strategies to ensure vaccine is available
to avoid a delay in recommendation. and provisions in place for equitable access.

Millions per year

2015 2016 2017 2018 2019 2020 2021 2022 2023

TB preventative treatment (TPT) and other
interventions are evolving. How will vaccines fit?
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Need to build vaccine acceptance through
partnership with communities



Registntion\ WHO policy &

Discove Clinical Pivotal | national i i
L Early : prequalification . ; Introduction and | Sustainable
and ool proof-of- | efficacy ' public Financing } Procurement implementation [ supply
preclinical concept | study health Effectiveness/
institutes pharmacovigilance
Multiple partners, including academics, product development partnerships, ministries of health and WHO and other
partners participate in disease surveillance to inform vaccine value and impact
i f 2 1 4 \ " N
Academic institutions, Regulators: oversee the WHO's SAGE: formulates global
biotech: e.g. Antigen/ design of clinical studies policy by considering evidence
platform/assays/models for and vaccine related to safety, efficacy, Financing Pmmnm
preclinical proof of concept authorization for clinical programmatic suitability, orgs** (:get?:{'l?E’F Vaccine
and translation to the clinic trial and commercial use impact on equity etc | could be .gi;AHO " | manufacturers:
global, ) commercialize
Vaccine devel nd ufact f i i (e.g.Gavi s the vaccine at
acqm .eve opers and manufacturers: e g. a? or WHO PQ: e.g. considers . b -IF ;1) tenders and =
academics/biotech; may in-license from academics/biotech obalFund), e sca
. , quality (including GMP l pricing
or develop in house; includes process development, . orregiona trat
. : aspects), safety, efficacy and strategies
manufacturing scale up, sponsorship of regulatory ST
: ! : programmatic fit
submissions, clinical studies and licensure strategy
. I\ J N\ S
Vaccine impact modellers and epidemiologists: Model health and
economic impact to guide development and investment and inform policy
Communities and civil society organizations: advocate/ articulate demand for vaccines, participate in acceptability
studies, inform vaccine parameters and aspects of clinical trial design and implementation/operational research
Country (NITAG) and/or regional (RITAG) policy-makers* and national TB programme interpret
global policy in relation to the regional context to inform local policy and introduction decisions
4 B
Vaccine R&D funders and product development partners Ministry of health and
(e.g. BMGF, NIAID, Wellcome Trust, IAVI, PATH, etc Ministry of finance

Global Organizations (e.g. BMGF, Wellcome,
UNITAID, Global Fund, USAID) may support
pilot orimplementation/post-licensure
effectiveness or pharmacovigilance studies
and are crucial to informing policy

EPI managers and healthcare workers can help
assess the acceptability and feasibility of vaccine
delivery in pre-introduction research

determine whether or not to
procure avaccine, either
through e.g. UNICEF, PAHO or

bilaterally
- .
4 3
EPI managers and
healthcare workers, develop

a national immunization
strategy and deliver the
vaccine through the
iImmunization programme

PHC implementation partners (e.g. WHO,
UNICEF, Gavi Alliance expanded partners
including partners working in humanitarian
settings, local and civil society organizations) to
support vaccine introduction and
implementation with a particular focus on
equity and vulnerable populations

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

Multiple stakeholders at the

country, regional and global
level engaged in TB vaccine
product development,

and preparing for
uptake

Source:
WHO Evidence Considerations for Vaccine Policy Development
for Tuberculosis Vaccines Intended for Adults and Adolescents



https://www.who.int/publications/i/item/9789240093980
https://www.who.int/publications/i/item/9789240093980

In 2023, WHO DG launched the TB Vaccme

Accelerator Council
IVB and GTB working together

Members of the Ministerial Board
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World Health
Organization

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

> Accelerate TB vaccine development, and rapidly

manufacture and distribute vaccines equitably
and at scale, once they are available

» Develop and expand access to novel effective TB

vaccines, including through political platforms
such as the African Union, ASEAN, BRICS, G20, G7 and
others.



Status of setting up technical and strategic working groups of the

Accelerator

Discovery

Early
clinical

and
preclinical

Vaccine
Research

Leveraging
existing WGs and
networks such as
the Collaboration

for TB Vaccine
Discovery (CTVD)

Clinical
Proof-of-
Concept

Pivotal
Efficacy

study

Regist-
ration

Product

development,
manufacturing &
policy
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WHO technical
advisory group set
up, engaging with

regulators and

SAGE on policy

\_related aspects /

Finance &
Access

Accelerator WG on
Finance and Access is
established, and
engaging with
countries on financing
needs and solutions

Global/
regional
Financing

Global/
regional
Procurement

Country

readiness,
advocacy &
community
partnership

Sustainable
Supply

Accelerator WG on
Country readiness,
advocacy and
community
partnership is
being established.




WHO has developed a Framework that maps out the activities that
are needed to prepare for vaccine implementation

WHO global
framework to
prepare for
country
introduction of
new tuberculosis
vaccines for
adults and
adolescents

https://www.who.int/publications/i/ite
m/9789240086593

Milestones . Demand assessed (e.g., no. of
doses in short, medium and long
CL> term for priority populations; in
context of other interventions; with
country stakeholders engaged)

+ Policy, evidence needs, and
pathways defined (e.g, safety and
vaccine efficacy; regulatory
approvals; specific populations;
in-country trials; recommendations
for use; import licensing)

+ Procurement plansin place
(e.g., agreements with local, regional

A T and global manufacturers, including
on price, quantity and timing)

Regional Bopresch
level &

+ Implementation strategy defined
(for priority populations; vis-a-vis
interaction between primary health
care, TB, HIV, school health, EPI
programs; with private providers and
communities)

+ Delivery systems in place
(capacity; infrastructure; supply
chains; adequate numbers of trained
health and community workers; data
monitoring; pharmacovigilance;
phase IV studies)

« Sustainable financing strategy in
place (e.g., national health sector
strategy, external donors, private
payers)

Vision &
Purpose A world free of TB, with zero deaths, disease, and suffering due to TB
% Facilitate rapid introduction and coverage scale-up of new adult and adolescent TB vaccines
S, Available Accessible
Sufficient, sustainable, and Equitable delivery aimed at all who
timely supply could benefit

+ Value defined (i.e, atindividual and

population levels and from
perspective of health workers,
policymakers, vaccinees)

« Communities engaged as

partnersin decision-making
(i.e., priority populations,

TB survivors, health workers,
community health workers,
advocates, policymakers)

+ Robust communications strategy

in place (e.g., localized; responsive
to community concerns and
priorities)

Accelerated, Coordinated, Integrated, People-centred, Equity-driven, Evidence-based

Financing and political
engagement

Enablers Programmatic Regulatory and Supply and
s suitability Policy manufacturing
v S‘Z’% « Appropriate presentations  « Appropriately designed - Affordable vaccines
« Funded implementation phase lll efficacy trials « Sufficient supply
research « Rapid, harmonized « Sufficient and diversified

regulatory pathways to manufacturing capacity
G lO b a l l_evel approval « Access, IPand
« WHO guidance/ procurement agreements

recommendation on

vaccine use, aligned with

broader TB control efforts
« WHO prequalification

« High level political will
(G20/GT)

« Adequate financing

« Clarity on roles of funding
partners (e.g., Gavi, the
Global Fund) and
procurement partners
(e.g., PAHO, UNICEF)

10




Policy to Evidence convening, Indonesia, November 2024:

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

Vaccine 62 (2025) 127490

Contents lists available at ScienceDirect

" Vaccine '
L ) Veccine
FI.SEVIER journal homepage: www.elsevier.com/locate/vaccine

Commentary n

New adult and adolescent tuberculosis vaccines and Indonesia: policy | i

Mohammed Alfaqeeh “, Sarah Ewart °, Rodri Tanoto °, Widyaretna Buenastuti“,
[na Agustina Isturini*, Prima Yosephine , Erlina Burhan “, Ria C. Siagian e

Sri Rezeki Hadinegoro ', Diah Lenggogeni’, Richard G. White “, Auliya A. Suwantika *, In d onh esia n pol icym a ke rs an d sta ke h o I d ers:

Tereza Kasaeva ', Birgitte Giersing

|planning and evidence, November 2024

" Deparoment of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Bandung, Indonesia

" Adduna Health Parmers, Seartle, Washington, USA 4 M i n i St ry Of H e O I t h

* World Health Organization, Jakarta, Indonesia
[ Inke Maris and Associates, Jakarta, Indonesia
" Minisory of Health, Jakarta, Indonesia

 poiy ot and R s, ke, i * Indonesian TB Expert Committee

* Department of Pulmonology and Respiratory Medicine, Faculty of Medicine, Universitas Indonesic, Jakarta, Indonesia
" The Indonesian Food and Drug Authority (BPOM), Jakarta, Indonesia
' Indonesia Technical Advisory Group on Immunization, Jakarta, Indonesia
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https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub
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Policy to Evidence convening, South Africa, July 2025:

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

>

High risk groups and implementation
strategies discussed

Evidence gaps and implementation
resedrch needs identified

Political commitment reaffirmed!

Meeting report in progress

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

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

approval.

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

'Y X

i health éfgf ), World Health
v 7 & ) Department: N = Al// Organlzatlon
YA /)7 Health R ’
Rups” RE?’UBLIC OF SOUTH AFRIl South Africa

Goals Available Accessible Acceptable
Sufficient, sustainable and timely | Equitable, affordable delivery to Aligned with
supply all who could benefit expectations of end-
users and recipients
Evidence needs and pathways for Public health and socio-
Milestones accelerated policy-setting economic value defined

defined

in the context of TPT, etc.

Demand quantified to inform
national supply needs

Community leaders
partnering in vaccine
implementation

Investmentin local
manufacturing capability and
capacity for sustainable supply

Financing commitments and
procurement mechanismsin
place to ensure supply meets
demand

Effective
communication strategy
established




Proposed concept for Accelerator Working Group 4 on Country

Readiness, Advocacy, and Community Partnhership
DRAFT will undergo consultation

Vision: to maximize the public health and socio-economic impact of
novel, effective TB vaccines through facilitated collaboration within and

, between countries, to inform decision making for accelerated and
Envisaged equi :
quitable vaccine uptake.
as a
Community
of Practice




Update on the
1B vaccine
pipeline

Willem Hanekom, AHRI

Immunization, Vaccines an d Biologicals



How TB vaccines may work.
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Adolescents

and adults

WHO Preferred Product Characteristics
for New Tuberculosis Vaccines

_ Even 20% efficacy againSt

adolescent and adult disease
would have an impact.




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

Phase 1 Phase 2A Phase 2B Phase 3
AdHUAg85A AEC/BCO02 MTBVAC BCG as travel vaccine
McMaster Univ, Cansino Anhui Zifei Longcom Biofabri, Univ Zaragosa, |IAVI HJF
H107e/CAF10b BNT164a1 and BNT164b1 GamTBvac
SSI Biontech, Gates Foundation Gamaleya, MoH Russia
TB/FLU-O5E ID93/GLA-SE (QTP101) Immuvac (MIP)
Smorodintsev/MOH Russia Quratis, NIH ICMR, Cadila
VPM1002
Sll, VPM
M72/AS01__,

Gates MRI, GSK

Modified from Stop TB Partnership.



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

Phase 1 Phase 2A Phase 2B Phase 3
AdHuUAg85A AEC/BCO02 MTBVAC BCG as travel vaccine
McMaster Univ, Cansino Anhui Zifei Longcom Biofabri, Univ Zaragosa, |AVI HJF
H107e/CAF10b BNT164a1 and BNT164b1 GamTBvac
SSI Biontech, Gates Foundation Gamaleya, MoH Russia
TB/FLU-05E ID93/GLA-SE (QTP101) Immuvac (MIP)
Smorodintsev/MOH Russia Quratis, NIH ICMR, Cadila
VPM1002
1. Whole cell SIl, VPM
2. Adjuvanted subunit
° M72/AS01,_,
3. Viral vectored Gates MRI. GSK
4. mRNA

Modified from Stop TB Partnership.



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

Phase 1 Phase 2A Phase 2B Phase 3
AdHUAg85A AEC/BCO02 MTBVAC BCG as travel vaccine
McMaster Univ, Cansino Anhui Zifei Longcom Biofabri, Univ Zaragosa, |AVI HJF
H107e/CAF10b BNT164a1 and BNT164b1 GamTBvac
SSI Biontech, Gates Foundation Gamaleya, MoH Russia
TB/FLU-05E ID93/GLA-SE (QTP101) Immuvac (MIP)
Smorodintsev/MOH Russia Quratis, NIH ICMR, Cadila
VPM1002
1. Most advanced and promising Sil, VPM
2. Fast follower M72/ASO1,
3. Next generation Gates MRI, GSK
4. Where are the results?

Modified from Stop TB Partnership.



Global clinical TB vaccine development: notable recent
negative results.

\
e Revaccinating adolescents with BCG does not prevent sustained IGRA conversion.

%

\
e \Vaccinating patients “cured” with antimycobacterials with H56/1C31 does not prevent recurrent disease.

/

\

e Revaccinating adults “cured” with antimycobacterials with VPM1002 does not prevent recurrent disease (unpublished).

J




1. Most advanced and promising: M72/AS01._,.

1. Fusion peptides of Mtb

Mtbh32a C-term 192-323 Mtb39a full length Mth32a N-term 1-195
(132aa) (391aa) (195aa)

2. ASO1E adjuvant: MPL, QS-21, in liposomes

14

14

The vaccine is in a phase 3 trial in Africa and Southeast Asia.



Phase 2b: M72/AS01__, protects against TB disease in QFT+ adults.
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Tait, et al. N EnglJ Med 2019: n=3,575.



M72/AS01._, phase 3 trial.

1. Indication: prevention of active pulmonary TB disease in
adolescents and adults, 15 years of age and older.

* n=18,000 IGRA+, randomized 1:1 to receive 2 doses of M72 or placebo.

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

 South Africa, Kenya, Zambia, Malawi, Indonesia, Vietham.

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

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

As of April 2025: fully randomised.
Results likely by 2028.

Gates Medical Research Institute.






2. Fast follower: MTBVAC.

S S-S«

1908-1921

M. bovis wild type

M. tuberculosis Mt103
clinical isolate (Llneage 4) final construction

2000-2008 ’ ( ﬂph,_.,p A uz 2'5“3"-’*-!3'"'EEEF—‘nlt MTBVAC
- - "
pth phoR ,.jj, Universidad & ', BJOFABR : cllnlcal lots

The vaccine is in a phase 2b trial in Africa and a phase 3 trial is planned for India.

MTBVAC

Carlos Martin and colleagues.



Trial

MTBVAC: potential concerns. Neonataland | ===

Chicago Infants CCH (Rosenthal) 1937 USA

t u b e rc u li n Turtle and Rosebud Infants (Aronson) 1938 USA

Chicago Infants TB HH (Rosenthal) 1941 USA

Bombay Infants (Mehta) 1976* India

S ki n t e St (TST) Fixed effect Within stratum (Heterogeneity: P = .387)

Random effects Within stratum (rz = _0065)
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Native American (Aronson) 1935 USA
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Ida B. Wells Housing Project (Rosenthal) 1942 USA(
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Georgia School (Shaw) 1947 USA
MRC (MRC) 1950 UK
Fixed effect Within stratum (Heterogeneity: P = .160)
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Random effects Within stratum (tz =.048)
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|
™ School age vaccination - non stringent tuberculin testing |
Puerto Rico Children (Palmer) 1949 USA @
Agra (Mehrotra) 188" India -8
Fixed effect Within stratum (Heterogeneity: P = .135) p
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|
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Other age vaccination - non stringent tuberculin testing
Georgia/Alabama (Palmer) 1950 USA

African Gold Miners (Coetzee) 1965 South Africa

Haiti (Vandiviere) 1965 Haiti .

Y

Chingleput Madras (TBPT) 1968 India

Fixed effect Within stratum (Heterogeneity: P = .043)

Random effects Within stratum (r2 = 091)

Fixed effect Overall (Heterogeneity: P < .0005)
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3. Next generation: H107e/CAF10b.

DDA/MMG/CpG
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The vaccine is in a first-in-humans trial in South Africa.

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




3. Next generation: BNT164a1 and BNT164b1.
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Ag85A
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MTB32A &
MTB39A (M72)

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

Wolf et al. React Chem Eng 2024.
BioNTech.



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

Serum Institute India.

Completed, unpublished efficacy trials:
1. Prevention of recurrence

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

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

2. Prevention of disease

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

for 36 months.



The discovery and preclinical space is dynamic.

Advances critical for discovery

Better vaccines?

Understanding:
Promising, nearly in humans

1. The bacterium, 1. Mucosal delivery,

2. Protective immunity, |2, Better antigen 1. Titan* — mRNA

and selection, and vaccine with the most

3. Host-pathogen 3. Improved rational antigen

Interaction. adjuvants/formulation. selection to date, and
2. NE-TB** — mucosal
vaccine that induces
sterilising protection in

some NHPs.

*South African Tuberculosis Vaccine Initiative.
**NE: oil in water nano-emulsion. Shabaana Khader, Univ. Chicago.



Report back from
the TAG for Clinical
and Policy
Considerations for
New Tuberculosis
Vaccines and SAGE

Saskia den Boon

World Health Organization
23 September 2025




PDVAC TB session, Dec 2024 (1)

PDVAC Recommendations:

PDVAC endorses the proposal to establish a TAG on clinical and policy considerations for new TB vaccines, to accelerate the testing,
approval and recommendation of late-stage candidates, but also cautions the need for continued investment in the early pipeline to
mitigate attrition/vaccine failure.

» This session: report back on the new TAG and activities 2025

Can PDVAC opine on the pathway to evaluate the feasibility of including asymptomatic TB as an endpoint in future pivotal efficacy

trials?

= PDVAC supports the proposal for TB TAG engagement with regulators, from both maturity level 3/4 and LMICs, to evaluate the existing
data on asymptomatic TB and opine on the data that is needed to assess its feasibility as an endpoint.

= As asecond step, if regulatory feasibility can be established, discuss with policy makers in addition to NRAs, in high burden early adopter

countries.

= In general, PDVAC supports the collection of sputum at the end of ongoing studies to diagnose alB and generate data on the number of
asymptomatic cases that did not progress to symptomatic TB.

» This session: report back on activities of a TAG subgroup on aTB: rapid evidence review, initial engagement with
regulators, planned 2026 activities including consultations with policy makers




PDVAC TB session, Dec 2024 (2)

Does PDVAC still consider there to be value in developing a ‘policy position statement’ on the preference for a PoD endpoint? If yes,
how should asymptomatic TB be included?

The proposal for a position paper on WHO’s preference for PoD studies was derived from the 2023 meeting, however several trials with Pol
or PoR endpoints have since failed. The vaccine pipeline is almost exclusively focused on prevention of disease endpoints, negating the
need for a position statement. However, the role of alB within the PoD endpoint will be important to assess and is being planned as part of
the TAG activities.

What role could the TB Vaccine Accelerator and it’s working groups have on facilitating/informing the vaccine manufacturing /
commercialization strategy for new TB vaccines?

Though not presented during the open session due to time constraints, the role of the Accelerator was discussed in the closed meeting.
PDVAC concurred that the remit of the TB Vaccine Accelerator should include manufacturing, specifically the assessment of
data/information that could incentivize investment and integration of manufacturing technology transfer, scale up, production and
commercial partnership as part of the critical path to vaccine approval.

» Manufacturing including technology transfer was addressed during TAG discussions with developers




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

Activities 2025

K1s)



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

Gavin Churchyard

Africa

Sonali Kochhar

Professor, University of Washington,
USA

~\

J

Marco Cavaleri

Head of Department, Public Health
Threats, European Medicines
Agency, The Netherlands

Akbar Fotouhi

Professor, Tehran University, Iran

NITAG Iran

Willem Hanekom

Executive director, Africa Health
Research Institute (AHRI), South
Africa

Philip Hill
Frofessor, University of Otago, New
fealand

Monde Muyoyeta
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Unit Lead, Centre for Infectious
Diseases Research (CIDRZ), Zambia

Anissa Sidibe
Frincipal Technical Advisor for
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Bach Tran
Professor, Vietnam MNational
University, Vietnam

Fernanda Dockhorn Costa
Johansen

Coordinator, National Tuberculosis
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Rakhal Gaitonde

Institute of Medical Sciences and
Technology, India

Rumina Hassan
Professor, Aga Khan University,
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Director, Makerare Lung Institute,
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Kristin Nelson

Assistant Professor, Emory University,

Usa

Jane Soepardi
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Richard White
Professor, London School of Hygiene
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aaaaa

Professor, University of Sassari, Italy

Tony Yang
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University, USA

- Established January 2025

- Remit:
* resedrch & development
* policy preparation
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e Bilateral consultations with TB vaccine

TAG 3 Cthlt | es 202 5 gg\ézlic;%?;ss, focusing on most advanced

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

« Subgroup on asymptomatic tuberculosis
Regular TAG-TB calls

Feb 2025 Mar Apr May Jun Jul Sep Oct Nov Dec 2025

|
R

‘ Workplan developed ‘

Discussions with developers

%, Inform subsequent work

SAGE session on Hybrid TAG
new TB vaccines meeting (Union)

Refine guestions for regulatory
consultations and SAGE ses<ion

Regulatory consultations

Vaccine Value Profile for Tuberculosis

Roadmap for including asymptomatic TB as an efficacy endpoint



Key findings from the consultations with
developers & highlights from the SAGE meeting
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TB epidemiology & implications for TB vaccine trials

Approximately 25% global population

has been infected with MTB

- TB disease develops slowly

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

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

. Approximately 25% global population
Infection eliminated Latent TB Subclinical Active
hOS been InfeCted Wlth MTB With innate  With acquired l infection TB disease TB disease

immune response® immune response
#
L
"~ \
Vi |
—

Mycobacterium
tuberculosis

TB disedase develops slowly AP

Granuloma
* Among people living without HIV, the life L“”Q@ @ @J ‘
time risk of progressing to disease is 5- VW

]O% TST

Negative Positive Positive Positive Usually positive
. . . IGRA Negative Positive Positive Positive Usually positive
* The highest risk of progressing to TB Culture
dlseqse |S |n the flrst 2 yeqrs post Sputum smear Negative Negative Negative Usually negative Positive or negative
) . Infectious No No No Sporadically Yes
In feCt on Symptoms None None None Mild or none Mild to severe
Preferred treatment  None None Preventive therapy Multidrug therapy Multidrug therapy

Pai et al. Nature reviews 2016; 2. doi: 10.1038/nrdp.2016.76



TB epidemiology & implications for TB vaccine trials

. Approximately 25% global population
has been infected with MTB

- TB disease develops slowly

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

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

infection
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Key learnings from consultations with TB vaccine developers

M72/AS01e MTBVAC BNT164
Vaccine type Protein/adjuvant Live-attenuated MTB MRNA
Efficacy target 55% 50% 80%
No. of Doses 2 (1 month apart) 1 3 (0, 2,6 months)
Phase 2 trials
Trial phase 2b (completed) 2b (ongoing) 2a (ongoing)
Age range 18-50 years (HIV-ve) 14-45 years (HIV-ve) =18 years (HIV+ve & -ve)
Countries RSA, Kenya, Zambia RSA, Kenya, Tanzania RSA, Mozambique
Phase 3 trials
Progress Enrolment completed Planned Planned
Age range 15-44 years (Includes HIV+ves) 12-65 years (TBC) -
Population IGRA+ (& IGRA- for safety and |IGRA+ (& IGRA- for safety and -
iImmunogenicity) Immunogenicity)
Countries RSA, Indonesia, Kenya, Malawi, India -
Zambia
Endpoint: primary Bact +ve sTB TBD Bact +ve sTB, Bact +ve, CXR
+ve, alB
Endpoint: secondary Bact +ve alB
end of follow up
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Key learnings from consultations with TB vaccine developers

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

- Strategies to reduce the required sample size, duration of follow up, and cost have been
applied by TB vaccine developers, which include:
« Enrolling
= High incidence age groups
= In high incidence countries

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

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



SAGE meeting highlights (1)

SAGE noted that the results of multi-country, multi-region vaccine clinical trials that will
only have adequate statistical power to detect efficacy in one or two high tuberculosis
burden countries or single-country clinical trials can be extrapolated to other countries
unless there are major epidemiological differences.

Immunobridging studies, if a suitable correlate of protection is established, or Phase 4
impact studies may be required to determine effectiveness in other settings or in
priority groups where clinical trials were not sufficient for subgroup assessment.




SAGE meeting highlights (2)

Considering that only a limited number of Interferon Gamma Release Assay (IGRA)
negative subjects will be enrolled in the pivotal clinical trials, SAGE advised that
provisions should be made to collect adequate data on the safety and immunogenicity
of the vaccine in IGRA negative individuals to inform recommendations since such
individuals are likely to be vaccinated during programmatic rollout of the vaccines.

In anticipation of potential trial outcomes (specifically related to differences in IGRA
positive vs IGRA negative individuals), SAGE proposed conducting scenario analyses,
risk assessment and contingency planning, including the potential efficacy in IGRA
nhegatives, to proactively aligh and inform decision making. It will be important to
ensure commitment from developers and donors to generate these additional data and
evidence.




Asymptomatic tuberculosis

What additional evidence do we need before we can decide on its
inclusion in a composite endpoint?

Development of a roadmap & highlights from the SAGE meeting

48



PDVAC TB session, Dec 2024 (1)

>

Can PDVAC opine on the pathway to evaluate the feasibility of including asymptomatic TB as an endpoint in future pivotal efficacy

trials?

= PDVAC supports the proposal for TB TAG engagement with regulators, from both maturity level 3/4 and LMICs, to evaluate the existing
data on asymptomatic TB and opine on the data that is needed to assess its feasibility as an endpoint.

= As asecond step, if regulatory feasibility can be established, discuss with policy makers in addition to NRAs, in high burden early adopter

countries.

= In general, PDVAC supports the collection of sputum at the end of ongoing studies to diagnose alB and generate data on the number of
asymptomatic cases that did not progress to symptomatic TB.

» This session: report back on activities of a TAG subgroup on aTB: rapid evidence review, initial engagement with
regulators, planned 2026 activities including consultations with policy makers




What evidence is required to include bact+ aTB in a
composite primary endpoint?

If asymptomatic It asymptomatic
tuberculosis disease has or | TV berculosis disease
intrinsic morbidity @ predicts symptomatic

tuberculosis disease

+ ideally

It treating asymptomatic tuberculosis disease @

prevents symptomatic tuberculosis disease

+

is due to asymptomatic tuberculosis disease

+

Other®

How to measure asymptomatic tuberculosis disease V

"'-v-"'_

Regulators

How much Mycobacterium tuberculosis transmission @

Global and country policy makers

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

White et al Lancet Respir Med 2025

Immunization, Vaccines and Biologicals
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Is there support for the proposed steps in the roadmap to
evaluate aTB for inclusion in a composite efficacy endpoint?

TAG activities TAG or other entity activities TAG consultations
Activities 2025 2026 2027 2028
Rapid narrative review to identify evidence on aTB
Survey of ongoing or planned studies
Periodic data reviews Periodic data reviews Periodic data reviews

Systematic reviews to fill data gaps
Data collection and specimens alongside trials & studies to fill data gaps
Gather info on use of new screening and diagnostics tools
Update clinical trial simulation modelling

Calls for additional data collection

Regulatory consultations on endpoints
Consultations with policymakers and other stakeholders on endpoints

Possible ethics consultation




SAGE meeting highlights (3)

Based on current knowledge, SAGE cautioned that inclusion of asymptomatic
tuberculosis as a component of a composite clinical trial endpoint may compromise the
demonstration of efficacy against severe tuberculosis, which is considered the most
robust strategy for vaccine licensure. Therefore, SAGE supported the development of a
roadmap to generate evidence on the characteristics of asymptomatic tuberculosis to
enable decision-making with regards to the use of composite endpoints in pivotal

tuberculosis vaccine trials.




Proposed TAG workplan for 2026

Immunization, Vaccines and Biologicals

53



TAG TB vaccines: 2026 workplan

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hybrid TAG
meeting (Union)




TAG TB vaccines: 2026 workplan

2025 2026
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
-_— e,

Hybrid TAG

meeting (Union)

Introduction: Natural history of TB disease, challenges in conducting TB vaccine trials, recap Gavin Churchyard, Aurum
consultations with developers, highlights from SAGE Institute

Evidence needs for including asymptomatic TB in a composite endpoint in TB vaccine trials: activities of Richard White, LSHTM
the alB subgroup

Innovations in TB vaccine trial design Mark Hatherill, SATVI

New concepts for efficacy trials, proposals from SSI and BNT Morten Ruhwald, NIVI

Sample size efficiency of restricting participation in tuberculosis vaccine trials to interferon-gamma Frank Cobelens, AIGHD, TBC

release assay-positive participants

Controlled human infection models TBD
High risk populations (people deprived of liberty, miners)? Julio Croda
Next steps for the TAG: planning for 2026 Discussion, All

e.g. convenings with regulators, policymakers, other stakeholders; scenario development



TAG TB vaccines: 2026 workplan
I _

Mar Apr

Hybrid TAG
meeting (Union)

Regulatory consultations

Discussions with developers:
H107/CAF10b ?




Proposed TAG workplan for 2026

Are there are other activities that PDVAC recommends?

What are PDVACs thoughts on the scenario planning?
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In 2025, WHO launched the global
Finance & Access Working Group

ot Mgt
Progress update report of the TB Vaccine Accelerator Council: November 2024-
February 2025

24 Aol 2% | Meebing report

2. Establishment of the finance and access working group

In May 2024, Members of the Council requested the WHO Secretariat to establish working groups to
accelerate the achievement of goals aligned to its mission. Four working groups will be established in a
phased approach: vaccine research, and innovation; product development, policy & manufacturing; finance
& access; and country readiness, advocacy, & community partnership.

cess working group was established in February 2025.

In February 2025, the TB Accelerator launched the Finance and Access Working Group with the goal
of ensuring timely, equitable, and sustainably financed access to affordably priced new TB vaccines
in all countries with demand based on public health needs. The Working Group held its first meeting
on 14 February 2025 and will continue to meet monthly thereafter. It is co-convened by South
Africa, WHO, and Gavi, each bringing distinct expertise in vaccine financing and access. Members
include representatives of governments, health and development partners, financing institutions,

academia, and civil society.

Progress update report of the TB Vaccine Accelerator Council: November
2024-February 2025

Government of South Africa

Norbert Ndjeka

Chief Director — TE Control
and Management, Maticnal
Department of Health

Lindiwe Mvusi

Director — TE Contrel and
Management, Mational
Department of Health

World Health
Organization

GAVI, the Vaccine Alliance

Dominic Hein i i Tara Lavanya Prasad

Director — Market Shaping, | Team Lead —Global Vaccine
Gavi, the Vaccine Alliance J/ Access, Immunization,

Vaccines and Biologicals
department, WHO

\ Marion Menozzi-Arnaud |.'f Matteo Zignol

Senior Specialist— Market | UnitHead — Prevention,

Shapina, Gavi, the Vaccine Diagnosiz, Treatment, Care &

Alliance M Innovation, Global Tuberculosis
g Programme, WHO

Tiziana Scarna

Senior Manager — Market shaping,
Gavi, the Vaccine Alliance

Co-convened by WHO, Gavi and the Government
of South Africa



https://www.who.int/publications/m/item/progress-update-report-of-the-tb-vaccine-accelerator-council--november-2024-february-2025
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Equitable access to novel TB vaccines in low- and
middle-income countries is a priority

Map is showing estimated TB incidence rate in 2023 (Global TB Report, 2024)



https://www.who.int/publications/i/item/9789240101531

Importance of early access and financing considerations

Supply investments, manufacturing and distribution, access & pricing strategies

, \©n

Product

Vaccine development, Access &
Research manufacturing Financing OTMTUN
and policy = iy
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regional regional Supply
ovisiianc UELELNY  Procurement

Discovery
and
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Country
delivery
& uptake

Country prioritization, immunization strategies, demand, financing, and readiness




Finance and Access Working Group — Vision and Terms of
Reference

Objective:

To promote timely, equitable and sustainably financed access to affordably priced new TB vaccines in all countries
where there is demand for these vaccines, driven by public health need, fostering sustainable supply

2025

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

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

Goals | ® Develop a financing and access options framework, outlining mechanisms that enable countries to

have timely and sustainable access to novel TB vaccines

@ e Coordinate efforts across governments, partners, financing institutions, private sector, and civil society
to propose strategic partnerships and financing and access mechanisms with global applicability, while
maintaining a particular focus on speeding up vaccine availability and access for high TB-burden
countries

2026 +

e Foster the design, development and implementation of financing and access solutions that enable
countries to have timely and sustainable access to safe, effective, and affordably priced TB vaccines.



https://cdn.who.int/media/docs/default-source/hq-tuberculosis/vaccine-accelerator/tors_finance-and-access-working-group.pdf?sfvrsn=60a57f8c_4
https://cdn.who.int/media/docs/default-source/hq-tuberculosis/vaccine-accelerator/tors_finance-and-access-working-group.pdf?sfvrsn=60a57f8c_4
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High-level 2025 workplan

Bi-weekly co-lead calls Monthly F&A WG calls

Jan 2025 (4 (4 (4 (4 (4 (4 (4 P (¢ X Dec202s

W

Calls and
Meetings

2026 +

Vision & milestones
defined (WHO)

Analysis of licencing agreements and access provisions
(WHO)

K,

Deliverables
and
Milestones

Map 5 country specific access & financing plans (WHO)
These deliverables |
Map financing sources, needs & gaps (WHO) wil/ inform the WG’s

work on subsequent
deliverables

|dentify key gaps and
root causes High-level summit &
Propose financing and access follow up
solutions & actions

Design,
development and

implementation of
financing and
access solutions

Develop supply & demand forecasts (Gavi)

Q [ Regional / Multilateral Development Banks ] [ Bilateral / Multilateral agencies ] [ Vaccine developers, regulators, and market stakeholders ]
Consultation [ - ] [ ] [ NGOs and Foundati ] . . . . [ SRA ] [ Industry Players ]
with agencies S WG partners, expert groups s and Foundations [ Civil Society ] Public Health organizations S y Play
775N World Health A% World Health 7ZDXY, World Health Vw@ World Health (73N, World Health (78N, World Health
" \n}"% 7y Organization mj‘3 Y Or%rangtalon %@bé—" ¥ Organization \‘/A\\ A Y Organization :j y ¢ Organization \\’4{\ Y /¥ Organization
\ Reglonal St Sur SouvEm AN resionaLorrice rorie VW@stern PalelC

African Region Americas Region Eastern Mediterranean Region reaonn orrcsron EUrOpE

Consultation

with South Africa E Philippines E Indonesia Q Brazil E Ethiopia

countries and
regions High-TB burden countries from different regions represented in the TB vaccine accelerator council High-TB burden country from SSA




Key technical analyses of Finance and Access Working

Group

Product insights

Analysis of late-stage
licencing agreements
and access
provisions

P

Licensing and access
strategies for TB vaccine
candidates are crucial
for equitable distribution,
geographically diverse
manufacturing and long-
term supply
sustainability

Country insights

Map 5 high-burden
country access &
financing plans

D

Gain insights into
country-specific demand
for introducing new TB
vaccines and scaling up
demand over time,
financial commitments to
new TB vaccines, and
potential barriers or
conditions for access

Financing insights

Map global external and

domestic financing
sources, needs & gaps

=

To ensure sustainable
Immunization
programmes, it is
essential to identify any
financing gaps for
vaccine procurement, to
develop early solutions
to fill these gaps and
accelerate access

Market insights

Develop global 10-
year supply &
demand forecasts

I

To understand demand-
supply gap and
investigate if early market
shaping is needed to
ensure an impactful global
launch and roll-out of
novel tuberculosis
vaccines for adolescents
and adults



Key stakeholder engagements in 2025

20th May 2025 28th May 2025 13th June 2025

Civil Society Information Session: ~ Ensuring sustainable financing
Finance and Access Working and equitable access to novel TB

Group of the WHO TB Vaccine vaccines
Acce I e rato r co u n Ci I 13 Jume 2025 09:30 - 12:00 SAST | Johannesburg, South Africa
On the sidelines of the Fourth G20 Health Working Group meeting in Johannesburg, South Africa, the

Tu be rCUIOS|S Vaccine Accelerator Council Fisitic foucalba i ot bl Government of South Africa and the World Health Organization will co-hast the side-event “Ensuring

sustainable financing and equitable access to novel TB vaccines® on 13 June 2025,

&j" 3 World Health # WEBINAR TB remains a significant global health and development challenge. Each year, aver 10 million peaple contract
5+ Organization

TB, and mare than 1 million lose their lives to the disease. Alarmingly, at least 70% of these cases and deaths

Civil Society Information Session occur in G20 countries and regions. While technological innovations—such as the development of new TB

3 rd m EEt i n ﬂf t h e T B ; vaccines—are essential to meeting global TB targets, progress has been hindered by persistent scientific
g Finance and Access hurdles and a chronic lack of investment in research and product development.
. Working Group of the / _ _ _ _ _
va cc' n E Accele ratnr WHO TB Vaccine , The only approved TE vaccine, Bacille Calmette-Guerin (BCG), offers some protection for infants and young
Accelerator Council children but doesnt adequately protect adolescents and adults—who are most likely to spread the disease.
Mew vaccines being developed for these age groups could help stop the spread of TB and save lives, especially

cnu HCiI on May 20' 28 %‘;X ) a-0n -0 ¢ alid . if they are affordable and fairly distributed around the world.

Civil Society Information Session: ‘ 4 P

‘ 9 G203 (i@ World Health

Finance and Access Working Group of the WHO TB Vaccine Accelerator Council 7 2025 RS Organization
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When: 28 May 2025, 14:00H - 15:00H CEST

Tuberculosis Vaccine Accelerator Council Civil SOCietV Information Session: Finance and Access

Working Group of the WHO TB Vaccine Accelerator Ensuring sustainable financing and equitable
Council access to novel TB vaccines



https://www.who.int/news-room/events/detail/2025/05/28/default-calendar/civil-society-information-session-finance-and-access-working-group-of-the-who-tb-vaccine-accelerator-council
https://www.who.int/news-room/events/detail/2025/05/28/default-calendar/civil-society-information-session-finance-and-access-working-group-of-the-who-tb-vaccine-accelerator-council
https://www.who.int/news-room/events/detail/2025/05/28/default-calendar/civil-society-information-session-finance-and-access-working-group-of-the-who-tb-vaccine-accelerator-council
https://www.who.int/news-room/events/detail/2025/06/13/default-calendar/ensuring-sustainable-financing-and-equitable-access-to-novel-tb-vaccines
https://www.who.int/news-room/events/detail/2025/06/13/default-calendar/ensuring-sustainable-financing-and-equitable-access-to-novel-tb-vaccines
https://www.who.int/initiatives/tuberculosis-vaccine-accelerator-council

Towards launch at a high-level summit on financing &
access for novel TB vaccines

Catalysing solutions for Launch Event

equitable global access and
sustainable financing for
novel tuberculosis vaccines

2025 G20 Health Working Group Ministerial Meeting on November 6" in
South Africa

for adults and adolescents

« Launch a shared vision and goal for novel TB vaccine equitable
access

 Launch the TB vaccine finance and access report, outlining
solutions to help countries gain timely, reliable access to safe,
effective, and affordably priced new TB vaccines

G20 ministerial declaration of commitment and support

G20 members verbally highlight political commitment and propose
priority areas of action

F—>.¥ Organization

Commitment from key partners on their respective role
Design, development and implementation of financing and access solutions through the
F&A WG and with key stakeholders

Finance and Access Stakeholder Forum meeting bringing together different stakeholders




Thank you

For any questions, please contact:

Tara Prasad (prasadt@who.int)
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