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TB Vaccine Pipeline

TB vaccine candidates in active clinical trials

There are 12 candidates in active clinical trials as of September 2024.
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~Timeline of adolescent/adult TB vaccine trial results
Ordered by ~time to potential licensure/policy change (Known/ Guessed)
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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?

e ~Half of prevalent TB

e ~50% may go onto clinical

e May be responsible for alot of
global Mtb transmission

e May occur more frequently than
clinical TB

e 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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New TB Vaccines update for TIM meeting

- Pipeline

- Time to licensure/ poI iCy Change Implications of subclinical tuberculosis for vaccine trial d
. scTB and global effect

Gavin J Churchyard, Rein M G J Houben, Katherine Fielding, Andrew L Fiore-Gartland, Hanif Esmail, Alison D Grant, Molebogeng X Rar
Marcel Behr, Alberto L Garcia-Basteiro, Emily B Wong, Mark Hatherill, Vidya Mave, Alemnew F Dagnew, Alexander C Schmidt, Willem /

- Measuring impact On SCTB Frank Cobelens, Richard G White
- What does scTB uncert mean for impact of

Tuberculosis is a leading cause of death from an infectious agent globally. Infectious subclinical tuberculos!
for almost half of all tuberculosis cases in national tuberculosis prevalence surveys, and possibly con

N eW T B Va CCl N e S ? transmission and might be associated with morbidity. Modelling studies suggest that new tuberculosis vac

have substantial health and economic effects, partly based on the assumptions made regarding subclinic

H : losis. Evaluating the efficacy of prevention of disease tuberculosis vaccines intended for preventing both

= Ca n We u Se SCT B tO d el Ive r T B VX trl a | S subclinical tuberculosis is a priority. Incorporation of subclinical tuberculosis as a composite endpoint in tt

. vaccine trials can help to reduce the sample size and duration of follow-up and to evaluate the efficacy of tt

m O re Ch e a p I y / q u ICkly? vaccines in preventing clinical and subclinical tuberculosis. Several design options with various benefits, 1
' and ethical considerations are possible in this regard, which would allow for the generation of the evidence

estimate the positive global effects of tuberculosis vaccine trials, in addition to informing policy and 1

- Key research gaps siategies

& f I | H Introduction preventing subclinical disease, as has been obse
= Hin g Tuberculosis remains a global health threat and a leading  case of COVID-19 vaccines. "

cause of death from an infectious agent.! New tuberculosis The potential health and socioeconomic effe

_ M u Ch m u Ch m O re vaccines are urgently needed to end the tuberculosis epi- tuberculosis vaccines will, therefore, depend or

" demic.! The natural history after Mycobacterium tuberculosis  cacy in preventing clinical and subclinical tu

infection has typically been categorised into either a non- Newer mathematical models have considered
infectious, asymptomatic, non-diseased state (ie, latent tuberculosis when estimating the effects of t
tuberculosis), without additional morbidity or mortality risk, ~ vaccines.’** However, owing to the scarcity o!

6



How to measure TB vaccine impact on subclinical TB
- Design options 1/3

Screening prior Screening during follow-up Screening at end
to enrolment (3-6 monthly) of follow-up*
Design 1 symp¥oms & Symptom screening Symptom screening.
Symptom-dependent s o If compatible TB symptoms/signs, sputum ————— If compatible TB symptoms/signs,
TE screening collected for realtime sputum culture & sputum collected for realtime
Xpert culture & Xpert
Design 2 Symptoms & Symptom screening CXR & symptom screening
. e : : . :
T;r:f::;u:\r; :t"g:d Z’f“ sputum for Xpert If compatible TB symptoms/signs, realtime Sputum collected for realtime
study follow up sputum collected for culture & Xpert culture & Xpert regardless of
symptoms

Design 3 Symptom screening and :
CXR & Symptom screenin

Symptom-independent Symptoms & E— sputum collected regardless of symptom e e
TB screening during sputum for Xpert — sputum collected for realtime
e ikt p for storage and deferred culture & Xpert
ollow up. Testing : culture & Xpert regardless of
differed to end of study post_study comp[e“on o

DeSign 4 ymptom screening & sputum collecte CXR & Symptom screening
i’i;ae'z:fdz;“ﬁsm' Symptoms & for realtime culture & Xpert sputum collected for realtime
investigations during and sputum for Xpert regardless of symptoms culture & Xpert regardless of

at end of follow up
symptoms

* Last study visit likely to occur 2-4 years after study entry depending on how long it takes to complete study enrolment and
assuming that the last participant enrolled has at least 2 years of follow up. CXR: chest X-ray, Xpert: GeneXpert Ultra



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

2/ASO1E IIb (19) CORTIS (14), Thibela TB (15),  XACT (16), TB Fast Track (17)  S341/A5349 (18

WHIP3TB (13)

lib/Ill RCT TID/ T RCT 7 HTRCT lib/Ill RCT

icacy preventing cTB Efficacy preventing cTB Efficacy preventing c Efficacy preventing composite of

cTB & scTB

T LITICacy preventing scib Efficacy preventing scTB
Does not ascertain Ascertains subclinical TB at  Ascertains subclinical TB Ascertains subclinical TB
subclinical TB the end of follow up that emerges during study real-time during study follow up

follow up, at the end of

study.
<|-++ +++ +++ ++

+++ +++ +++ ++




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

pted by regulators May be acceptable to May be acceptabig émposite endpoint of subclinig

regulators as powered to show regulators as powered to showf and clinical TB not currently
efficacy in preventing clinical efficacy in preventing clinical accepted by regulators
TB TB May fail to show efficacy for a

vaccine that prevents clinical TB b

&l subclinical TB

scTB not detected & treated. scTB detected & treated at the #ScTB only diagnosed at erN of

Most will regress & those that  end of FU. FU. FU, which may improve reduce

progress to clinical TB during scTB not detected during Only participants that develop \transmission

FU will be detected & treated.  follow up that progresses jo clinical TB during follow up ay over treat scTB that would

Delayed diagnosis of scTB clinical TB will be detectefl and would be treated, which avoids HRave regressed

may increase risk of potential treated over treatment of sc TB.

transmission to contacts Delayed diagnosis of scTB Delayed diagnosis of scTB

may increase risk of may increase risk of potential

transmission to contacts transmission to contacts
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Implications for global impact

e Modelling suggests that 50%
efficacy, 10-year duration VX,
targeted at adolescents and
adults, could

O prevent 44 million cases before 2050
O  be cost-effective or even cost-saving
O improve health equity
O increase GDP by US$1 6 trillion

e But, great uncertainty in
O  chars of subclinical tuberculosis

O efficacy of new vaccines in treating
subclinical tuberculosis,

e Some bound to be wrong
e Thoughts >>>

e Quant analysis available soon

The most likely effect of the

assumption being wrong on the
model-estimated health and
economic impact of the vaccine

Vaccine not effective in individuals with subclinical tuberculosis Higher global impact

Vaccine efficacy lost upon progression from Mycobacterium Higher global impact

tuberculosis infection to subclinical tuberculosis

No morbidity from subclinical tuberculosis Higher global impact

Subdlinical tuberculosis slightly less infectious than clinical Higher or lower global impact

tuberculosis

Vaccine efficacy reduces upon progression from M tuberculosis Lower global impact

infection to subclinical tuberculosis

No self-resolution of subdinical tuberculosis to M tuberculosis Lower global impact

infection

Table 2: Implications of wrong key assumptions about subclinical tuberculosis in the current model on the
model-estimated impact
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What do we need to know to consider using infectious
subclinical TB as a trial endpoint for vaccine licensure?

Trial endpoints?

e Given subclinical TB may
occur more frequently than
clinical TB

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

o Preliminary modelling >> g
o May get ~2x endpoints

B <8 | sctB

lence of infectious TB

umulative endpoints
cTB =68
scTB=0
Total = 68

Number of endpoints
(cTB)

Cumulative endpoints
cTB =33
scTB = 118
Total = 151

40

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

Number of endpoints
(scTB+cTB)

18
Month

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


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
e Regulators perspective
e Global & country policy makers perspective
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Start with the end in mind...

Measureable

+
or | Predicts
(ideally)

Tx prevents

Transmission

@
)
Y
N Morbidity
&
& +
v O
o O
§
SN
& §

2 key perspectives

Regulators
Global & country policy makers
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Regulator need: Subclinical TB is well defined and measurable

Measureable

&
9
Y
N Morbidity
&
& +

or

Predicts

(ideally)

Tx prevents

Transmission

For regulators - Individual benefit/risk
e Needs to be well defined and measurable

Current Knowledge:
e Infectious scTB already widely recognised
and in terms of diagnostics, similar to cTB -
just absence of positive symptom screen

16



Regulator need: Subclinical TB causes sig. heath burden

Measureable AND,
&
~’9 + Would need to be recognised condition for which medical
) action would be taken =>
S Morbidity Predicts
73) EITHER...
Q (ideally)
Tx prevents o Has significant health burden for individual
o (rationale for cTB currently)
S\
Y § + OR...
> O
P Q

Transmission




Regulator need: Or, subclinical TB predicts clinical TB

Measureable

@
S +
<5
Y
S Morbidity | €
&
Q& + (ideally)
Tx prevents
v &,
o> O
U
Q [ —
\O (\ Transmission
O

OR...

Reliably predicts cTB

O

(rationale for CIN2/3 to license HPV vaccines
at ~30%)
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Regulator need: Subclinical TB treatment prevents clinical TB

Measureable

Predicts

%)

S +

S

Y

N Morbidity | or
&

v &,
> O

O
Q K[ —
\O (\ Transmission
O

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
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Policy folks need: See EVCP eg transmission

Measureable

+

&
Q9
Y
S Morbidity | or | Predicts
&
&

+ (ideally)

Tx prevents

WHO Evidence
Considerations
for Vaccine

<. Policy (ECVP)

for tuberculosis

| & ’3 vaccines intended

for adults and
1 adolescents

Have good idea what global & country
policy perspective is:
e WHO evidence considerations for
Vaccine Policy for TB
e GAVI guidlines
o Chatting to NITAG reps

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

e Transmission from scTB

But - current knowledge:
e No empirical data
e Modelling estimates
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These researc

N gaps are fillable....

Design

Morbidity

Prediction of

cIB

Clinical benefit
of preventing
subclinical TB

Transmission
potential of

scTB.

Systematic reviews and
meta-analyses

X

X

X

Retrospective
secondary analysis of
existing data

X

X

Cross-sectionally in a
symptom-agnostic
community based
screening study (_

including prevalence

surveys)

Prospective cohort
(nested or RCT)

) X

Natural history studies

Cluster randomised trial
of treatment or no
treatment of s¢TB.

Prospective follow-up of
HHCs without TB-
compatible symptoms
randomised to
continued follow-up or
TB investigations 3-6
monthly

Symptom-based vs.
symptom-agnostic ACF
randomised trial

nAnN

Very time limited opportunity to collect
progression and regression data on scTB <>

cTB, from control arm of M72 trial
o Every month of delay loses endpoints and
power
o 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...?

22
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Much, much more...

e TB Vxtrials in an era of changing TPT usage

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

e Organisation going on in introduction/implementation
preparedness space

24
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