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Background 

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

WHO TB Report, 2023



Background 

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



Evolution of TB control and response eras

The End TB Strategy. Global strategy and targets for TB  prevention, care and control after 2015

Projected acceleration of TB decline to reach target levels 
End TB targets 



Source: EDCTP 2021, Global roadmap for research and development of tuberculosis vaccines
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Mathematical modelling 

• The population group prioritised for the vaccine e.g., elderly, 
adolescents, adults; HIV positive/negative

Target population

• How the vaccine will be rolled out

• What % of target population should receive it

• How to integrate the vaccine program in health system 

Implementation strategy

• Estimate  and predict the future population-level health 
related outcomes (e.g., incidence, mortality,) as a result of 
the vaccine 

Population health impact

• What is the cost of implementing the vaccine programme in 
relation to changes in health outcomes.

• What is the optimal combination of TB interventions (the 
vaccine, preventative therapy, screening, diagnostic, 
treatment regimen)

Cost effectiveness 



Recent TB vaccine modelling studies 



Case study of using mathematical 

modelling to inform TB national planning



Estimating TB programme costs and health impact

1) Tuberculosis  

dynamic 

transmission model

Target populations 
(i.e., PLHIV, household 

contacts, previous TB, 

etc.)

Outcomes: TB 

incidence & 

mortality;
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Heath 
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5) Cost-effectiveness analysis

Incremental cost per new TB 

averted, Life Years Saved.

2) Stakeholder engagements

NTP, NSP, TB Think Tanks, 

NITAGS: inform interventions and 

feasible coverages

Intervention/s: 

vaccines, diagnostic, 

treatment scenarios 

3) TB Interventions 

Costs

Average cost of 

interventions:

Cost studies, 

literature reviews, 

own estimates

2023/2024 SA ZAR

Provider perspective

4) Total cost
(Target populations #) x 

(Intervention cost)

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
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a) TB incidence rates, per 100 000

0

50

100

150

200

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

2
0

4
1

b) TB mortality rates, per 100 000 

Baseline NSP scenario

Percent reductions in TB incidence and mortality due to interventions, 

(2023-2042)

Patten fill: mortality

Solid fill: incidence

Projected impact of TB interventions under National Strategic 

Plans, South Africa 

80% reduction (‘30 vs ’15)

90% reduction (‘30 vs ’15)

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
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Projected impact of TB interventions under National Strategic 

Plans, South Africa 

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
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(2021/2022 

ZAR)

Interventions (average coverage per year) –

from most cost-effective to least cost-

effective

2160Symptom (38 million screens) and Xpert (3.9 

million tests)

2 385
TUTT for TB contacts (+0.49 million Xpert tests)

2 446Symptom screening for TB contacts (+0.49 

million screens)

2 505Improved linkage to treatment  (reduce ILTFU by 

50%)

3 900
TPT for TB contacts (0.23 million initiated)

5 400TUTT for those with TB history (+0.37 million 

Xpert tests)

7575Door-to-door symptom screening (5.8 million 

screens)

20 970
TUTT for PLHIV (+3.7 million Xpert tests)

40 095Culture testing for PLHIV with negative result on 

Xpert (0.67 million)

67 200Door-to-door screening with digital chest X-ray 

(0.55 million)

133 732
TPT for PLHIV (0.41 million initiated )

8 855NSP scenario: all individual interventions above

combined 
 R4.4-R4.7 B/year; R22.8 B over 2023-2027

 Testing and Treatment driver of costs



Conclusions 

 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.


