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Background

» Globally, 10.1 million fell ill with TB in 2023; 1.25 million died.
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Background

» Control strategies over time, pre 1980s
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Evolution of TB control and response eras

1994-2005: Directly
Observed Treatment
Strategy (DOTS)

Focussed on finding
and treating patients

effectively.
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public health

emergency
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National TB

2006-2015: Stop TB Strategy and
Millennium Development Goals

DOTS updated to account for increasing
HIV-associated TB, address drug-
resistant TB (DR-TB); integration of
HIV/TB services.
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2016-2050: Sustainable Development Goals and
End TB Strategy

Shift from control towards elimination;
advancing research and innovation: natural
history; diagnostics, shortening regimen and
vaccine development; addressing broader

determinants of TB.
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Evolution of TB control and response eras

End TB targets
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THEMES

R&D ACTION LINES

KEY ENABLING CONDITIONS

Diversifying I I

the pipeline development

Basic and ~~A. Anima
translational science Asns no

Mechanisms and biomarkers of
protection

New approaches to vaccine
discovery

Improved vaccine formulation and
delivery

Controlled human infection model

A1 Attract new investments in TB vaccine R&D

« Develop a comprehensive global value proposition for TB
vaccines

b 'v « Broaden the funding base with governments, philanthropy and
donors

« Attract new entrants

Funding

Accelerating clinical

Ensuring public
health impact

&

Research to
ensure optimal
implementation

Epidemiology
and modelling

4. Country-specific data and 5.1 Health system conditions
for vaccine introduction

5.2 Barriers and enablers of
vaccine uptake

projections
4.2 Post-licensure studies

(U8

A2 Develop innovative financing mechanisms
for TB vaccine R&D

A3 Create mechanisms that attract investment in
early stages of development

« Establish partnerships for joint funding of trials
«» Customise calls to the clinical development
pathway

« Market shapmﬂto reduce commercial uncertainty
« Manage intellectual property

B1 Promote timely and open access of data, specimens and
results

«» Promote open-access publication and open-access databases
«» Promote sharing of biospecimens

8,

B2 Create a mechanism for coordinating open 1
science I
« Establish a platform for data sharing
» Develop and coordinate systems and procedures I

open « Establish publicly searchable patent databases
science |
C1 Create a supportive environment for TB vaccines C2 Overcome barriers to delivery and uptake C3 Promote TB vadfine and research literacy
a « Increase political commitment « Engage with end-user communities « Create a global programme for community

« Advocate for development and uptake
« Harmonise and fast-track regulatory review
« Create innovative incentives

Stakeholder
engagement

« Develop approaches for community-level delivery engagement and training

« Foster stra!egiclznd reciprocal partnerships
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Source: EDCTP 202 1, Iobal roadmap for research and development of tuberculosis vaccines



TB Vaccine Pipeline

TB vaccine candidates in active clinical trials
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Mathematical modelling

TB natural history HIV natural history (important co-morbidities for
the setting)
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Mathematical modelling

4 ™

e The population group prioritised for the vaccine e.g., elderly,

Target population adolescents, adults; HIV positive/negative

N
AN

e How the vaccine will be rolled out

Implementation strategy e What % of target population should receive it
e How to integrate the vaccine program in health system

\ /
- ™~
e Estimate and predict the future population-level health
Population health impact related outcomes (e.g., incidence, mortality,) as a result of
the vaccine
\ /
4 e What is the cost of implementing the vaccine programme in

relation to changes in health outcomes.

Cost effectiveness e What is the optimal combination of TB interventions (the
vaccine, preventative therapy, screening, diagnostic,
\_ treatment regimen) J




Recent TB vaccine modelling studies
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Case study of using mathematical
modelling to inform TB national planning



Estimating TB programme costs and health impact

1) Tuberculosis 2) Stakeholder engagements

dynamic
transmission model

NTP, NSP, TB Think Tanks, 3) TB Interventions
NITAGS: inform interventions and Costs

} feasible coverages
Target populations

(i.e., PLHIV, household Average c9$t of
contacts, previous TB, Interventions:
etc.)
Cost studies,
Intervention/s: > 4) Total cost _ _

. . . . literature reviews,
vaccines, diagnostic, (Target populations #) x S
treatment scenarios (Intervention cost)
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Outcomes: TB . .

incidence & 5) Cost-effectiveness analysis
mortality; oo ™,
17
Life years lost Incremental cost per new TB

averted, Life Years Saved.
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Projected impact of TB interventions under National Strategic

Plans, South Africa

Percent reductions in TB incidence and mortality due to interventions,
(2023-2042)
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Projected impact of TB interventions under National Strategic

Plans, South Africa
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» Testing and Treatment driver of costs

Treatment monitoring
Treatment (childhood)
DR Treatment (in-/out- patient)
m DS Treatment (inpatient)
B Treatment: DS-TB (Outpatient)
Testing (Xpert, D2D)
TUTT (hh)
TUTT (hx)
TUTT (PLHIV)
H Testing (Culture)
M Testing (Xpert)
Screening (dCXR)
Screening (D2D)
Screening (hh)
m Screening (PLHIV)
H Screening (all PHC)
m 3HP (PLHIV)
® IPT/3HP (hh)

Interventions (average coverage per year) — Cost/LYS
from most cost-effective to least cost- (2021/2022
effective ZAR)
Symptom (38 million screens) and Xpert (3.9 2160
million tests)
2385
TUTT for TB contacts (+0.49 million Xpert tests)
Symptom screening for TB contacts (+0.49 2446
million screens)
Improved linkage to treatment (reduce ILTFU by 2505
50%)
TPT for TB contacts (0.23 million initiated) 3900
TUTT for those with TB history (+0.37 million 5400
Xpert tests)
Door-to-door symptom screening (5.8 million 7575
screens)
TUTT for PLHIV (+3.7 million Xpert tests) AU
Culture testing for PLHIV with negative result on 40095
Xpert (0.67 million)
Door-to-door screening with digital chest X-ray 67200
(0.55 million)
TPT for PLHIV (0.41 million initiated ) 133732
8 855

NSP scenario: all individual interventions above
combined

Health Economics & Epidemiology Research Office, 2023 Kubjane M, Jamieson L, Hirasen K, Coetzee L, Ramushu C, Evans D, Naidoo P, Johnson L, Meyer-Rath G




All models are wrong
but some are useful

Conclusions e\

» Mathematical modelling is a valuable tool for informed decision-making in TB

vaccine planning.

» Collaboration between NITAGs, policymakers, and modellers is essential for

integrating modelling evidence into immunization strategies.
» Adapting models to local contexts is critical for effective vaccine deployment.
» Strengthening data collection is necessary to improve model inputs and accuracy.

» Building capacity in mathematical modelling will enhance vaccine decision-making

and support global TB control efforts.



