
Long-term TB Outcomes
Early detection and management of TB recurrence 

and pulmonary rehabilitation

Project Brief 

Closing the Gaps in TB Care Cascade (CGC) is a 
four-year (2020-2024) project funded by USAID 
and implemented by World Health Partners 
(WHP)-led consor�um consis�ng of Indian 
Ins�tute of Public Health Gandhinagar (IIPHG); 
Everwell Health Solu�ons; Harvard Medical 
School; and Leapfrog to Value. It is implemented 
in 4 districts: Ranchi & East Singhbhum 
(Jharkhand) and Surat & Gandhinagar (Gujarat).

The TB care cascade visualizes various stages of 
gaps in TB care delivery. The gaps represent 
pa�ent losses in the ability to access a TB 
diagnos�c test; receive an accurate diagnosis; 
access TB treatment; adhere to daily medica�on; and remain TB-free post-treatment. CGC care cascades 
are monitored at a district level, aligned with local TB epidemiology and local health systems guided by 
Access, Quality, and Equity of TB care. 

CGC builds on demonstra�on models by employing five key cross-cu�ng solu�ons to overcome and 
address care cascade gaps, cri�cal barriers, and achieve fundamental change to support Government of 
India's (GoI's) vision of a 'TB-Free India'.
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TB Care Cascade
(Illustra�ve Framework)

1.  Behavioural Design:  Deployed to understand and improve pa�ent engagement. Exis�ng services, 
products, environment, and barriers are iden�fied to map out a preferred behavior con�nuum 
from the first sign of symptom (cough) to treatment comple�on (cure).

2.  Quality Improvement: Rou�ne monitoring of cascade gaps to iterate interven�ons and op�mize 
processes.  Systems thinking, rou�ne measurement, and data-informed assessments are applied 
to rou�nely diagnose, and improve shortcomings in processes. 

3.  Value-based Care: Monitoring quality of life metrics, as priori�zed by pa�ents. Care-oriented 
program metrics are aligned and linked to program dashboards and pa�ent-centric outcomes.

4.  Systems Strengthening: Sensi�ze NTEP staff on ongoing developments and interven�ons to 
coordinate the care cascade. Nikshay development to support workflows and digital training 
pla�orms for more rapid and efficient reach.

5.  Impact Evalua�on: Baseline and end line evalua�on of gaps in the district care cascade. 



Post-Treatment
Ÿ Early detec�on of TB recurrence

Ÿ Rehabilita�on support for pulmonary impairment

Ÿ Ar�ficial intelligence (AI)-based diagnos�cs to improve quality of diagnosis

Ÿ Engagement of informal providers/chemists for early case detec�on

Ÿ Digital and non-digital adherence monitoring

Ÿ Adverse drug reac�on management

Ÿ Differen�ated care for clinically severe pa�ents

Ÿ Psychosocial support for mental health and substance abuse

Diagnosis

Treatment

Interven�on: Long-term TB Outcomes

Background

Pa�ents who finish TB treatment remain at risk of 
experiencing a second episode of TB (recurrence) 
or death post-treatment, par�ally reflec�ng the 
quality of care pa�ents received through the care 
cascade. Undiagnosed drug resistance and 
medica�on non-adherence are examples of factors 
associated with increased risk.

Even if recurrence or death is not observed, 
pulmonary TB survivors frequently experience 
structural and func�onal lung impairment. Up to half 
of TB survivors have some form of persistent 
pulmonary dysfunc�on despite microbiological 
cure, ranging from minor abnormali�es and, 
severe breathlessness to the development of 

1chronic lung disease.

As per the Na�onal Tuberculosis Elimina�on 
Programme (NTEP) guidelines, successfully treated TB 
pa�ents should be followed-up at 6, 12, 18 & 24 
months' post-treatment. TB symptoma�c pa�ents 
should subsequently undergo diagnos�c tes�ng. 
However, no rou�ne surveillance is currently conducted for long-term TB outcomes, and li�le is understood 
about quality of life post-treatment.

Obstruc�on Restric�on

Reduced 
capacity to 
inhale to full 
poten�al

Decrease in 
FVC and/or 
increase in 
FEV /FVC ra�o1

Reduced 
capacity to 

expel air out
of the lungs

Decrease in 
FEV  1

Excessive inflamma�on

Airway narrowing

Pulmonary cavita�on
Distor�on of airways

Bronchogenic spread &
endobronchial disease
Caseous necrosis leads to
break down of cavitary
lesions, which pass 
through bronchial walls 

Bronchiectasis
Destruc�on of elas�c and
mascular components of
bronchial walls

Excessive fibrosis

S�ffening of lung
parenchyma

Fibro�c bands

Bronchovascular
distor�on

Pleural thickening

Features Associated with Pulmonary Impairment 
1in Pa�ents with a History of TB

1. Tuberculosis and lung damage from epidemiology to pathophysiology Shruthi Ravi Mohan, Hardykorfld, Drewwissman, Gregoryp. Bisson European Respiratory review 2018 27: 170077

CGC applies a monitoring framework and implements interven�ons to address diagnos�c, treatment, and 
post-treatment gaps at each sequen�al stage of the TB care cascade.

Twenty-eight Care Coordinators are engaged in the interven�on districts for demonstra�on, capacity 
building, and transi�on to the district health system. WHP will establish a technical support unit (TSU) to 
integrate care cascade monitoring frameworks into health systems.  Project learnings will be translated to 
policy guidance documents for the Na�onal Tuberculosis Program.



Interven�on Workflow
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Pulmonary Rehabilita�on 

Care Coordinators conduct assessments and facilitate case management of pa�ents suffering from 

pulmonary impairment.

Eligible pa�ents are assessed post-treatment for 
pulmonary impairment:

Ÿ Medical history of the pa�ent

Ÿ Assess breathlessness with Modified Medical 
Research Council (mMRC) dyspnoea scale 

Ÿ Assess exercise capacity with walk tests

Pa�ents mee�ng screening criteria are enrolled 
in pulmonary rehabilita�on programs.

Ÿ Facilita�on of 8 to 12-week home-based exercise & 
training programs to improve lung capacity

Ÿ Severe condi�ons are referred to a network 
of pulmonologists with the required care 
coordina�on

Assessment Case Management

Early Findings

Ini�al data for the interven�on are indicated below:

N=29,999 follow-ups completed

% Pa�ents repor�ng a subsequent episode of TB: 4.6% (1,383)

Case Fatality: 5.3% (1,587)

16.5% (229 TB episodes out of 1,383) addi�onal detec�on of  
recurrent cases by CGC

15th October 2020 to 30th June 2021



About WHP: World Health Partners (WHP) is a non-profit Indian society that sets up programs to bring sustainable healthcare within 
easy access to underserved and vulnerable communi�es. It innova�vely harnesses already available resources more efficiently by 
using evidence-based management and technological solu�ons. WHP is best known for its programs focused on early detec�on and 
treatment of tuberculosis in urban and rural se�ngs supported by community-based ac�vi�es to ensure preven�on. The organiza�on 
uses all available resources--both in the public and private sectors to ensure that people living in any part of the country will have 
access to high-quality treatment. 

For more informa�on, please contact : Ms. Prachi Shukla, Country Director, World Health Partners (WHP), A 151 , Block A, Sector - 72, 
Noida - 201301, India, info@whpindia.org

Disclaimer: The publica�on of this document is made possible by the support of the American People through the United States Agency for Interna�onal Development (USAID). The contents of this document are the sole 
responsibility of WHP and do not necessarily reflect the views of USAID or the United States Government.

Subsequent Learnings

Ÿ Risk factors associated with TB recurrence to inform care cascade interven�ons

Ÿ Prevalence and severity of pulmonary impairment among post-treatment pa�ents

Ÿ Eligibility for rehabilita�on support and establishment of referral network

Ÿ Dissemina�on of findings with respec�ve state government 


