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~Timeline of adolescent/adult TB vaccine trial results 
Ordered by ~time to potential licensure/policy change (Known/ Guessed)

Name Phase/ 
outcome

Locatio
n

IGRA 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

VPM
1002/
Im’vac*

Ph3
HHC 
POD

India IGRA+ x x

GAM
TBVAC*

Ph3
POD

Russia IGRA - x x x x

BCG 
Revax 

Ph2b 
POSI

South 
Africa

IGRA - x

   “ Ph4
POD

India IGRA
+/-

x x x x x?

M72 Ph3
POD

Multi IGRA + x x x x Primar
y

x Final

MTB
VAC

Ph2b
POD

Multi 
Africa

IGRA + x x x x x

   “ Ph3
POD

x x x x x?

https://www.ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=27411
https://newtbvaccines.org/vaccine/gamtbvac/
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Subclinical TB - Why does it matter for TB vaccines?

Frascella, CID, 2020; Horton PNAS 2023, Emery, eLife 2023, Houben LRM 2022

● ~Half of prevalent TB
● ~50% may go onto clinical
● May be responsible for alot of 

global Mtb transmission 
● May occur more frequently than 

clinical TB
● May directly cause morbidity

=> Could be important to know if 
vaccines prevent subclinical TB
=> Could be useful as trial endpoint, 
by enabling smaller/cheaper TB 
vaccine licensure trials
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How to measure TB vaccine impact on subclinical TB 
- Design options 1/3



Characteristic 1: Symptom 
Dependent TB 

screening

2: Symptom 
Independent TB 

screening at end of 
study

3: Symptom ind. TB 
screening during 

study. Test all 
samples at end

4: Symptom ind. TB 
screening and testing 

during study

Analogy M72/ASO1E IIb (19) CORTIS (14), Thibela TB (15), 

WHIP3TB (13)

XACT (16), TB Fast Track (17) S341/A5349 (18)

Phase/design Iib/III RCT Iib/III RCT Iib/III RCT Iib/III RCT

Primary objective Efficacy preventing cTB Efficacy preventing cTB Efficacy preventing cTB Efficacy preventing composite of 

cTB & scTB

Secondary objective  Efficacy preventing scTB Efficacy preventing scTB  

Design implications Does not ascertain 

subclinical TB

Ascertains subclinical TB at 

the end of follow up

Ascertains subclinical TB 

that emerges during study 

follow up, at the end of 

study.

Ascertains subclinical TB 

real-time during study follow up

Sample size +++ +++ +++ ++

Study duration +++ +++ +++ ++

Cost +++ +++ ++++ ++

How to measure TB vaccine impact on subclinical TB 
- Design options 2/3



Characteristic 1: Symptom 
Dependent TB 

screening

2: Symptom 
Independent TB 

screening at end of 
study

3: Symptom ind. TB 
screening during 

study. Test all 
samples at end

4: Symptom ind. TB 
screening and testing 

during study

Regulatory 

considerations

Accepted by regulators May be acceptable to 

regulators as powered to show 

efficacy in preventing clinical 

TB

May be acceptable to 

regulators as powered to show 

efficacy in preventing clinical 

TB

Composite endpoint of subclinical 

and clinical TB not currently 

accepted by regulators

May fail to show efficacy for a 

vaccine that prevents clinical TB but 

not subclinical TB
Ethical considerations scTB not detected & treated. 

Most will regress & those that 

progress to clinical TB during 

FU will be detected & treated.

Delayed diagnosis of scTB 

may increase risk of potential 

transmission to contacts

scTB detected & treated at the 

end of FU.

scTB not detected during 

follow up that progresses to 

clinical TB will be detected and 

treated

Delayed diagnosis of scTB 

may increase risk of 

transmission to contacts

scTB only diagnosed at end of 

FU.

Only participants that develop 

clinical TB during follow up 

would be treated, which avoids 

over treatment of sc TB.   

Delayed diagnosis of scTB 

may increase risk of potential 

transmission to contacts

scTB detected & treated throughout 

FU, which may improve reduce 

transmission

May over treat scTB that would 

have regressed

How to measure TB vaccine impact on subclinical TB 
- Design options 3/3
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● Modelling suggests that 50% 
efficacy, 10-year duration Vx, 
targeted at adolescents and 
adults, could 
○ prevent 44 million cases before 2050
○ be cost-effective or even cost-saving 
○ improve health equity 
○ increase GDP by US$1⋅6 trillion 

● But, great uncertainty in 
○ chars of subclinical tuberculosis 
○ efficacy of new vaccines in treating 

subclinical tuberculosis, 
● Some bound to be wrong
● Thoughts >>>

● Quant analysis available soon

Implications for global impact
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What do we need to know to consider using infectious 
subclinical TB as a trial endpoint for vaccine licensure? 

● Given subclinical TB may 
occur more frequently than 
clinical TB

● If we could use for vaccine 
licensure, might make 
licensure trials smaller or 
quicker?

○ Preliminary modelling >>
○ May get ~2x endpoints

● But, would regulators accept 
infectious scTB for vaccine 
licensure?

13Horton PNAS 2023 Endpoint courtesy Dr Katherine Horton, LSHTM, unpublished,.Please do not cite *

https://lshtm-my.sharepoint.com/:p:/r/personal/lsh429972_lshtm_ac_uk/_layouts/15/Doc.aspx?sourcedoc=%7B3472610F-DCEC-49D1-9E58-9600E0DBD989%7D&file=Endpoints_20240527_KCH%20rw.pptx&wdLOR=c5585DC3B-3278-4530-8DE4-180FD69D241F&action=edit&mobileredirect=true


Start with the end in mind…

We need to know
● Regulators perspective
● Global & country policy makers perspective
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Start with the end in mind…
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2 key perspectives
● Regulators
● Global & country policy makers



Regulator need: Subclinical TB is well defined and measurable
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For regulators - Individual benefit/risk
● Needs to be well defined and measurable

Current Knowledge:
● Infectious scTB already widely recognised 

and in terms of diagnostics, similar to cTB - 
just absence of positive symptom screen

+ (ideally)
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Measureable
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AND,

Would need to be recognised condition for which medical 
action would be taken =>

EITHER… 

● Has significant health burden for individual 
○ (rationale for cTB currently) 

OR…

+ (ideally)

G
lo

ba
l &

 
co

un
try

 p
ol

icy

Regulator need: Subclinical TB causes sig. heath burden



Regulator need: Or, subclinical TB predicts clinical TB
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OR…

● Reliably predicts cTB 
○ (rationale for CIN2/3 to license HPV vaccines 

at ~30%)  

+ (ideally)
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Regulator need: Subclinical TB treatment prevents clinical TB
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AND (ideally)...

Would help if we can show treatment of scTB 
prevents cTB

● (known for HPV)

But - current knowledge:
● No strong empirical data on scTB morbidity, 

prediction or prevention
● Modelling estimates

+ (ideally)
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Policy folks need: See EVCP eg transmission
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Measureable
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Have good idea what global & country 
policy perspective is:

● WHO evidence considerations for 
Vaccine Policy for TB 

● GAVI guidlines
● Chatting to NITAG reps

● Consistent with their wider 
perspective of overall population 
benefit, includes evidence on

● Transmission from scTB 

But - current knowledge:
● No empirical data 
● Modelling estimates

+ (ideally)
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These research gaps are fillable….

● Very time limited opportunity to collect 
progression and regression data on scTB <> 
cTB, from control arm of M72 trial

○ Every month of delay loses endpoints and 
power

○ May become unethical soon
● Also important for global TB care and 

prevention guidelines - when does individual 
benefits of treating scTB outweigh side 
effects, costs, inconvenience…?
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Much, much more…

● TB Vx trials in an era of changing TPT usage

● Pros and cons of inviting prisoners to participate in TB vaccine 
trials

● Pros and cons of including children in TB Vx trial

● Should we primarily be recruiting IGRA+s for TB vaccine trials?

● Organisation going on in introduction/implementation 
preparedness space
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