


Presentation outline
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• Country context for evidence need

• National modelling efforts and value addition

• Demonstration of model outputs and way forward



Partners and donors
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PA-50

A lot is being done…………………………….



Reinforcing the need for in-country 
evidence… 

5



Disproportionately high TB burden in India is intermingled with huge variations 

across age, risk profile, and geographies 6

Age-sex distribution in TB case notifications (2022); 

India TB report 2023
Risk factors associated with TB; National TB 

prevalence report 2019-21

Sub-national variation based on district 

wise case notification rate (per lakh 

population)

Tuberculosis remains a public health crisis in India 

Accounting for about a quarter of the global TB burden with about 2.7 million 

cases and 0.3 million deaths estimated in 2022



India is committed to decrease TB burden in the country with an 
evolving prevention and management landscape
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TB prevention & management landscape in India

Need for innovative tools like vaccines to 

accelerate fall in TB incidence and achieve 

the End TB Strategy targets is well 

recognized 



With new TB vaccines in late-stage clinical development, timely evidence 
enables a state of readiness for new TB vaccine roll-out
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Target population Vaccine Delivery scenarios Resource availability 

Pathways for maximal impact

• Disease 

epidemiology

• Geographical 

variation 

• Disease management 

(preventive) landscape

• Vaccine Pipeline

• Health system 

considerations

• Programmatic costs of 

vaccine introduction

• Disease management costs

• Program integration 

pathways 

In-country vaccine mathematical modelling effort in India



How are we adding value?
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Integrated and 

responsive 

modelling 

framework

In-country 

modelling 

capacity 

Iterative 
multistakeholder 

engagement

Fostering an ecosystem within the country for model-based decision-making
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Potential health impact Potential programmatic cost and 

cost-effectiveness analysis

Potential impact on equity



Iterative multistakeholder engagement…

Study partners

ICMR - National Institute for 

Research in Tuberculosis 

(NIRT)

Professor Nimalan 

Arinaminpathy, WHO

IAVI, India

Study collaborators

Central TB Division (CTD), 

MoHFW

Translational Health Science 

and Technology Institute, 

THSTI, DBT

Advisory Group

Dr Soumya Swaminathan 

(Chair; TB Advisor); Experts 

– ID epidemiology; 

Respiratory medicine; Public 

health; Program planning, 

Statistics; Stakeholders from 

central ministries – MoHFW; 

Central TB Division; 

Immunization division; DBT; 

ICMR;NTAGI
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Strategic PartnershipsScientific Strategy Effective ExecutionCountry need Identification Dissemination and Impact

Q4 2023

Priority target populations, vaccine implementation strategies, program integration 

pathways; validation of model assumptions and input data



In-country modelling capacity….

TBI-MIG (“TB India – Modelling 

Interest Group) led by Prof Nimalan – 

in-country capacity strengthening in 

infectious disease modelling 



Integrated and responsive modelling framework… 
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Compartmental deterministic model of TB in 

India - Arinaminpathy in collaboration with 

Central TB Division (CTD), India 



Integrated and responsive modelling framework… 
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‘Living model, based on 

scenario related 

assumptions’, designed to be 
updated rapidly based on 

policy needs and as new 

evidence comes to light – 

through collaborations and 

expert consensus



Integrated and responsive modelling framework… 
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Model Input and calibration data

Updated estimates for 

TB burden, 

population 

proportions through 

the national prevalence 

survey (NIRT)

Leveraging 

programmatic data 

Understanding evidence 

gaps 

Expert opinion

Literature review

Secondary data analysis



What can the model do?
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Demonstrative scenarios…. 
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• Impact alone - the greatest reductions in burden achieved by a PoD vaccine in >15-year-olds, regardless of risk

Disease-preventing vaccine + DM as risk group 



Demonstrative combination scenarios…. 
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Undernutrition - modelling for vaccine and nutritional rehabilitation impact 

• Combined preventive measures, such as 

nutritional interventions together with 

vaccination, can have important 

synergistic effects. 



Modelling analysis to answer key policy questions…. 
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Example: when to prioritize vulnerable populations?

• If vaccine efficacy is <35% less 

effective in low BMI than in general 

population, then untargeted vaccination 

strategy is more efficient than risk-

prioritized



To conclude..

• The model outputs currently being be updated and refined in collaboration with key stakeholders 
to address critical policy relevant questions for vaccine roll-out.

• Apply model to help inform the most pressing priorities for evidence generation during vaccine 
development and rollout.

• This work accompanies a new, ongoing initiative to build new modelling capacity in India for 
helping address nationally relevant policy questions in India

• Momentum generated by the study in India has enabled expansion and linkage to new 
opportunities with global modelling efforts (Wellcome Trust, LSHTM)
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The development of this comprehensive, integrated modelling framework offers an example of how 
high burden countries can generate their own nationally-relevant evidence through a multi-
stakeholder, integrated approach, to optimize planning for vaccine rollout. Performed in advance 
of deployment of a future vaccine, such preparations will help accelerate policy decisions and 
adoption for maximal impact with available resources. 
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