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The world urgently needs new TB vaccines

An estimated 10.6M people fell sick with TB and 1.3M died (2022)

1921 – First use of BCG in an infant
     Proc R Soc Med 1931:241(11);1481-90.



M.tb infection

No macroscopic pathology

Not infectious

No signs or symptoms

Subclinical TB

Non-infectious

• Macroscopic pathology

• Not infectious

• No symptoms and signs

Infectious

• Macroscopic pathology

• Infectious

• No symptoms and signs

Clinical TB

Non-infectious

• Macroscopic pathology

• Not infectious

• Symptoms and signs

Infectious

• Macroscopic pathology

• Infectious

• Symptoms and signs

TB disease spectrum
No disease*        Disease*

5*All states have viable Mycobacterium tuberculosis and a host responseCoussens et al. Lancet Resp Med 2024



Strategies for TB vaccine development
Endpoint definition

Pre-M.tb infection: Prevention of Infection (POI) 

• Steppingstone to larger efficacy trials?

• Indirect tests of M.tb infection: cellular immune response to M.tb antigen exposure

• More stringent endpoint of sustained IGRA conversion (persistent M.tb infection)
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Immunotherapeutic: Therapeutic/Prevention of Recurrence (POR)

• Shorten course of chemotherapy for active TB/Prevent recurrence

• Timing of vaccination important

• Potential to fast-track vaccine development?

Post-M.tb infection: Prevention of Disease (POD) *NB strategy to meet End TB 2035 goals

• Optimize endpoint selection: “What is the definition of TB disease?” 
• Reduce rate of incident TB OR development of any TB, incl. subclinical TB

• Symptoms + microbiological confirmation / serial sputum tests for all new 
potentially contagious cases impacting transmission

Prevention of subclinical TB disease as an endpoint?

Chuchyard et. al., Lancet Microbe 2024Join us in Plenary 3! 

Garcia-Basteiro et.al., Eur Resp rev 2022



Strategies for TB vaccine development
New TB vaccines for infants or for adolescents and adults

7Knight et. al., Proc Natl Acad Sci USA 2014

Adult vaccine with only 40% VE and 5-year protection 
will have more impact on TB incidence by 2050 due to reduction in 
M.tb transmission
than an infant vaccine with 80% VE and lifelong protection



14 Candidates + BCG
(12 in active trials)

3 mycobacterial live-attenuated
• M. tuberculosis (MTBVAC)
• rBCG (VPM1002)
• BCG (traveler)

3 mycobacterial inactivated
• M. obuense (DAR-901)
• M. tuberculosis (RUTI)
• M. indicus pranii 
 (Immuvac (MIP))

5 Protein/Adjuvant
• M72/AS01E

• GamTBvac
• ID93+GLA-SE (QTP101)
• AEC/BC02
• H107/CAF10b

2 Viral vector
• ChadOx185A
• TB/FLU-05E

2 mRNA
• BNT164a1
• BNT164b1



Late-stage trials 

Exciting candidates in POD late-
stage development

Trials contributing to correlates 
of immune protection 
biorepositories 

Vaccine platform diversity 

Mycobacterial live-attenuated 
and inactivated

Protein/adjuvant subunit 
vaccines

Viral vectors

First-ever TB vaccine constructs 
based on mRNA entered Ph 1 
testing 

Trial populations

Adolescent and adults in late-
stage POD trials

HIV exposed, uninfected infants 
in VPM1002 and MTBVAC Ph 3 

Better representation of PLHIV

• HIV/AIDS Clinical Trials 
Networks (NIH) increasing 
TB vaccine activity

Household contacts enrolled in 
Ph3 POD trial 

Current pipeline
Strengths
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Number of candidates

Relatively few in preclinical and 
early clinical development

Few novel candidates in Ph 1-2

BCG revaccination and subunit 
vaccine H56:IC31 not in current 
pipeline

“Vaccine development 
approach too narrow”

Lack of antigenic diversity

Limited set of candidate M.tb 
antigens currently considered

Suboptimal in eliciting 
protection?

• Stimulating classical CD4+ T 
helper (Th1) cells

• Antigens that are known 
M.tb virulence factors

Routes of administration

Lack of varying routes of 
administration:

• Intramuscular and 
intradermal administration 
predominantly

• One candidate for 
aerosol/intranasal 
administration

Current pipeline
Weaknesses: “Inverted” nature

10
Ethical consensus on how to incorporate TB preventive therapy (TPT) into TB vaccine trials
Rangaka et.el., Lancet Resp Med 2023



WHO Preferred Product Characteristics (PPC) 
Efficacy targets against prevention of disease in adolescents and adults

Adolescents and adults

• 50% or greater efficacy 

• Protect with/post- and pre-M.tb infection

• Protect in diverse geographies

• Safe in PLHIV, elderly, pregnancy

• 10+ years protection

Infants

• Superior efficacy and safety vs BCG

• Safe in HIV-infected infants

• 10+ years protection

M72/AS01E Ph2b results:

• TB cases meeting first case definition, sensitivity analysis and 

confirmed by at least 2 bacteriologic tests 

• VE:68%, LB 95% CI = 25% 

• A POTENTIALLY LICENSABLE TARGET
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PO(S)I: BCG REVAX 

BCG vaccine SSI vs placebo 

Adolescents

Phase 2b: BCG revaccination of healthy 
adolescents to prevent sustained M.tb infection

POR: H56:IC31 - Subunit

Adults

Phase 2:  

POD: M72/AS01E – Subunit 

Phase 3: 

Efficacy and pivotal registration trial 

Adults and adolescents 15-44 years of age 

POD: MTBVAC – M.tb live attenuated

Phase 3 Infants NCT04975178

Phase 2a safety and immunogenicity in PLHIV NCT05947890

Phase 2b (IMAGINE trial) Adolescents & Adults NCT06272812

Late-stage trials
Setbacks and advances

12

NCT03512249

NCT04152161 NCT06062238

More details will be provided in Plenary 3!



Correlates of immune 
protection 

Collect biospecimens to identify 
CoP in all ongoing and planned 
late-stage trials

Identify CoP for TB disease 
from ph2 and ph3 trials that 
have shown protection

Validate CoP for TB disease 

• Immunogenicity studies

• New trials with clinical POD 
endpoint

• Controlled human infection 
model (CHIM)

Controlled human 
infection models 

Facilitate breakthroughs in 
understanding disease 
pathogenesis

Identify CoP

Develop diagnostic tools

De-risk vaccine development

Clinical trials

Standardized POD endpoints that 
better capture TB disease states 
in diverse target populations

Better POI endpoints

Quantify clinical translation of POI 
into POD

Harmonize clinical trial protocols 

More efficient trial designs 

Trial site capacity

Promote community engagement

Strategies to accelerate TB vaccine development

13http://www.edctp.org/web/app/uploads/2021/04/TB-Vaccine-Roadmap-Background-document.pdf

http://www.edctp.org/web/app/uploads/2021/04/TB-Vaccine-Roadmap-Background-document.pdf


Conclusion

This is a historic time for TB vaccine development!

1. Vaccines are the only way to meet the End TB goals

2. Vaccination of adults and adolescents for a POD indication is the most effective means of meeting 

these goals

3. Increasing focus on subclinical TB and inclusion in POD endpoints

4. Late-stage trails that have the potential to deliver long-awaited new TB vaccines

• Efficacy trials with promising constructs: M72/AS01E and MTBVAC

5. Collaborations to identify immune correlates of protection using samples from two successful phase 

2 studies (M72 and BCG Correlates) with current and planned late-stage trials also contributing (M72 

phase 3, MTBVAC)

6. mRNA vaccine candidates in phase 1 trials

7. Roadmap with various strategies to diversify the pipeline and to accelerate clinical development
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An international convening of the Organized in collaboration with

Thank you for your attention!



Back-up slides
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Strategies to accelerate clinical development
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http://www.edctp.org/web/app/uploads/2021/04/TB-Vaccine-Roadmap-Background-document.pdf

• Predictive animal model(s) and a more robust and diverse preclinical pipeline
• Correlate(s) of immune protection
• Induce mucosal immune response: New vaccine concepts, adjuvants, platforms, administration routes 
• Controlled human infection models to close basic knowledge gaps and down-select candidates, platforms
• Standardized POD endpoints (HIV status, M.tb infection status, age and geography effects on vaccine 

efficacy
• Better POI endpoints
• Prepare for access, adoption and delivery to end users

http://www.edctp.org/web/app/uploads/2021/04/TB-Vaccine-Roadmap-Background-document.pdf


Beyond CD4+ Th1 
cells

Role of non-
conventional cellular 
immunity, antibody 
responses and trained 
immunity 

Correlates of immune 
protection to identify 
biomarkers and 
biosignatures that 
correlate with vaccine-
induced protection

New approaches to 
discovery

New vaccine concepts 
that can induce 
alternative immune 
responses

Mucosal immune 
responses

Genome-wide 
strategies for antigen 
discovery

Improved formulation 
& delivery

Different adjuvants, 
vaccine platforms and 
M.tb challenge strains 

New routes of vaccine 
administration

• Aerosol

• IV

Delivery platforms to 
induce mucosal 
immune responses

Controlled human 
infection models

Immunobiology 
studies:

• Close gaps in basic 
knowledge

• Inform down-
selection of 
candidate vaccines, 
platforms and 
routes of 
administration

Strategies to diversify the pipeline
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