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Prevention is better than Cure: 
Development of More Effective TB Vaccines

mailto:thomas.scriba@uct.ac.za




• TB vaccine with 50% efficacy, 10 year 
duration

• Adolescent and adult vaccine 

Routine-only: vaccination of 9 year olds 
(80% coverage with 5 year-scale up) 

Impact of TB vaccination

Base-case: One-time vaccination campaign 
for all individuals aged 10 years and older 
(70% coverage)

Accelerated (instant) scale-up

Clark et al., Lancet Glob. Health 2023



Efficacy signals in well-conducted human clinical trials

45% VE 20 endpoint VE 49.7% 
(95% CI 2.1 to 74.2)



Andersen and Scriba, NRI 2019

Vaccine-induced immune responses do not necessarily correlate with 
protection



M.tb infection strongly protects against TB upon re-exposure

Cadena et al., Plos Path 2019 Andrews et al., CID 2012



We can learn about protective immunity from 
different administration routes

Darrah et al., Nature 2020; commentary by Scriba and Mizrahi., Cell 2020
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Trishia Darrah, Bob Seder, Joanne Flynn, Edward Irvine, Galit Alter, unpublished



Identification of immune correlates of protection against TB

Nicole Frahm
Elisa Nemes
Leadership team

Scientific Advisory Committee

T cells
NK cells

B cells

antibodies
Unconventional

T cells

BMGF
Gates MRI
NIH

17 assays/approaches
12 laboratories

Vaccine Insights 2022



The meager Candidate TB 
Vaccine Pipeline 2022: 
10 candidates in Phase 2b/3
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MTBVAC

VPM1002

BCG

1. Live mycobacterial vaccines



Ongoing (Gates MRI)

• 1,800 IGRA- SA adolescents (10-18 yr)

• randomized BCG revaccination or placebo 

• 5 sites in South Africa

• follow-up 48 months 

• primary endpoint sustained IGRA+ conversion (QFT-Plus) thru 6 months
13

45% VE 20 endpoint 

BCG REVAX trial (Gates MRI-TBV01-201) 
Phase 2b, NCT04152161

Need to validate POI findings in POD trial?

BCG



VPM1002
Phase 3 PrIMe (NCT04351685)
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VPM1002

POD (HHC; CTRI/2019/01/017026
POR (NCT 03152903)

Ongoing (SII, VPM)
1. 6,940 newborn infants (HIV unexposed and HIV-exposed uninfected) 

2. Gabon, Kenya, South Africa, Tanzania, and Uganda, 

3. BCG or VPM1002

4. FU 36m (POI, POSI; safety; 20 POD)



MTBVAC-203 
Phase 3, NCT04975178
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Started end 2022 (Biofabri, Unizar, SATVI)
• 7,000 HIV unexposed and HIV-exposed uninfected newborns 

• randomized BCG or MTBVAC (dose above)

• 6 sites in South Africa, Senegal and Madagascar

• 72m FU for TB 

MTBVAC
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2. Protein/adjuvant vaccines

M72/ASO1E

H56:IC31

GamTBvac



VE 49.7% 
(95% CI 2.1 to 74.2)

17

Underway: 
• MESA TB trial of M72/ASO1E in PLHIV
• Epi study 50 sites, 12-15 countries, IGRA prevalence survey (Gates MRI)
• Capacity development for phase 3 trial

Planned: Phase 3 efficacy, safety, and immunogenicity licensure trial, multiple sites and countries, 
2024 (Gates MRI)
20,000 adolescents and adults aged 14–44 years, IGRA+(-); include PLHIV

Next steps for M72/AS01E: Phase 3 POD
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Ongoing (SSI, IAVI)
Phase 2b trial fully enrolled (n = 831)

TB patients with successful treatment completion

6 sites in South Africa and Tanzania 

Follow-up virtually completed (target of 23 TB cases exceeded)

H56/IC31: Phase 2b POR trial (NCT03512249)

Antigens: ESAT-6, Ag85B and Rv2660c

Adjuvant: NH2-KLK5KLK-COOH

peptide and TLR9 agonist ODN1a



Ongoing:
• 7,180 HIV- BCG+ IGRA- adults aged 18–45 years (Russia MoH)

• Follow-up 24 months 

• TB disease

Antigens: ESAT-6, CFP-10 and Ag85A

Adjuvant: DEAE-dextran and CpG

GamTBvac: Phase 3 POD 
NCT04975737



We should plan for implementation now – we cannot afford to wait and see

The pipeline must be fed with new (improved) products

More rational antigen selection, adjuvant studies to get to higher efficacy estimates

BCG + H107 
‘side-by-side’

Rasmus Mortensen and colleagues, SSI

H107-CAF10b



Take home

• Vaccine protection against TB is possible, plausible and the 
outlook is positive (but not at warp speed)

• Exciting advances in understanding of correlates of 
protection against TB in animals & humans are happening

• The clinical pipeline for TB vaccines is meager, but a 
number of vaccine candidates are in late-stage clinical trials 
- More efficacy results soon 

• TB vaccine development deserves much more investment 
and research





Thank you for your attention

Tom Scriba
thomas.scriba@uct.ac.za
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