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1. Background

1.1. About the CGC Project

The Closing the Gaps in TB Care Cascade (CGC) project is a four-year initiative (2020-2024) funded
by USAID and implemented by a consortium led by World Health Partners (WHP). This
consortium includes the Indian Institute of Public Health Gandhinagar (IIPHG) and Everwell
Health Solutions. The CGC project employs a monitoring framework to address diagnostic and
treatment gaps at each sequential stage of the TB care cascade, visualizing the various stages in
TB care delivery.

The identified gaps in the TB care cascade represent patient losses in their ability to access a TB
diagnostic test, receive an accurate diagnosis, access TB treatment, adhere to daily medication,
and remain TB-free post-treatment. The CGC project is actively implementing different health
system interventions to close these gaps in the TB care cascade in two Indian states, Jharkhand
and Gujarat (see Figure 1).
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Figure 1 Intervention Geographies of CGC project, Jharkhand & Gujarat
The intervention sites of the CGC project in the two Indian states, Jharkhand & and Gujarat

1.2. About the End Treatment Assessment & Pulmonary Rehabilitation
Intervention

In response to the final gap, focused on remaining TB-free post-treatment, the End Treatment
Assessment & Pulmonary Rehabilitation (ETA-PR) initiative was conceptualized and implemented
during the 2021-22 period across 17 Treatment Units (TUs) out of the total 57 in the two states
(refer to Table 1). The updated Technical and Operational Guideline on Tuberculosis from 2016
emphasizes the necessity for every patient to undergo a sputum smear microscopy and/or a
culture test upon completing treatment. This is crucial because, in comparison to smear
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microscopy, culture is a more sensitive and accurate method for detecting M. TB in biological
specimens. Such assessments contribute to a patient-centric care approach for TB patients,
ensuring confirmed treatment outcomes. It is noteworthy that the current implementation of
the National Tuberculosis Elimination Program (NTEP) end treatment evaluation protocol within
the healthcare system is not effective.

Pulmonary TB (PTB) patients are particularly susceptible to pulmonary impairment due to lung
fibrosis associated with tuberculosis, resulting in breathlessness and limitations in daily activities.
Despite this, there are no established protocols for pulmonary rehabilitation. Drawing upon
available evidence of pulmonary impairment among TB patients, the CGC project has formulated
an intervention package focused on the pulmonary assessment of TB patients. This aims to
identify high-risk patients and facilitate referrals for pulmonary rehabilitation.

During a post-treatment follow-up dissemination workshop, recommendations were made to
assess patients for tuberculosis after treatment. This approach helps identify non-responders and
enhances outcome evaluation by incorporating culture follow-up. The end treatment evaluation
process enables us to ascertain the status of sputum smear and culture conversion through
coordination with NTEP staff, promoting a patient-centric care model.

Table 1. Summary of the TB units and peripheral health institutions under the CGC project,

India

State District Population Total TU Intervention TU
Jharkhand East Singhbhum 0.6 million 10 02
Ranchi 1.5 million 15 02
Gujarat Gandhinagar 0.3 million 5 01
Surat 4.4 million 27 12
Total 57 17

TU: TB Units, PHI: Peripheral Health Institutions

Goal
= To showcase clinical, bacteriological, and radiological assessments at the end of the
6-month treatment.
= To evaluate patients for potential pulmonary rehabilitation needs.
Objectives

= Documenting the status of sputum smear and culture conversion among tuberculosis
patients upon completion of treatment.

= Ensuring sputum and culture conversion through coordination with NTEP staff,
emphasizing patient-centric care.
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* Evaluation of pulmonary and extrapulmonary drug-sensitive TB patients by a medical
officer of PHI.

* |dentifying patients at high risk of pulmonary impairment and referring them for
rehabilitative services to enhance functional independence.

2. Review of Literature: Evidence Synthesis

2.1. Evidence on End Treatment Assessment

Currently, the National TB Elimination program focuses on microbiological evaluation to
ensure that the treated patient is microbiologically free from Mycobacterium tuberculosis.
However, it is crucial to recognize the importance of radiological, functional evaluation, and
subjective clinical assessment in addition to microbiological assessment. In resource-limited
TB endemic settings, cure is often declared solely through sputum smear examination for acid-
fast bacilli without performing culture. Sputum conversion among new smear-positive TB
patients is linked to improvements in clinical symptoms and radiological findings, such as fibro-
cavitary lesions.

As per technical and operational guidelines 2016, there is a follow-up assessment at the end
of anti-TB treatment based on the daily treatment regimen. Currently, there is a practice of
follow-up at the end of both the intensive phase and the continuous phase. To ensure
alignment, patients should be closely monitored throughout their treatment with a two-
component clinical follow-up and laboratory investigation. Clinical follow-up during treatment
is advised every month by a medical officer through either a home visit or a patient visit to the
health facility.

In the case of drug-sensitive TB, if there is no interruption in the dosage schedule, laboratory
investigations are conducted at the end of the intensive phase (IP) in the 8th week and the
end of the continuation phase (CP) in the 16th week. It is crucial to conduct laboratory
investigations at the end of both IP and CP. For drug-sensitive TB, the ideal time is the last
week or 16th week of the continuous phase (CP) if there is no interruption in the dosage
schedule. This approach helps identify remaining impairments through clinical, and
radiological signs, and symptom screening. Early detection and prompt action benefit both
the demand and provider sides effectively. Delays in end treatment may pose operational
challenges for addressing post-TB cases.

The intermittent treatment regimen was revised to the daily regimen to ensure the sputum
conversion and reduction in relapse rate as per revised national NTEP guidelines. India TB
Report 2022, (All TB patients of 2020) Cured Rate was Public PHI 93% and Private 27% from
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bacteriologically confirmed TB patients. A study on “Sputum Smear and Culture Conversion in
Multidrug Resistance Tuberculosis Patients in Seven Districts of Central Gujarat, India: A
Longitudinal Study" reveals that the sputum smear and the culture conversion rate was 43.4%,
47.7%, and 57% at 6 months, 12 months, and 24 months of follow-up, respectively. The mean
time for sputum smear and culture conversion was 120.27 days and 125.02 days, respectively.
Most patients who were culture positive at 6 months remained so even after 12 months. There
was not much difference in the time taken for culture and sputum conversion (11, In 2015, India
identified obstructive, restrictive, and mixed lung impairment disorders in TB patients after
completing their treatment (2. On the other hand, the average life expectancy is reduced by 4
years for those who are successfully cured according to multiple pieces of evidence 3438l
Spirometry, plethysmography, DLCO (diffusion for carbon oxide), arterial blood gas
assessment, and the 6-minute walk test (6MWT) have all been recommended as ways to
assess lung function 71, In several countries, obstructive abnormalities and impaired quality of
life were found even in cured TB patients &, 69 PTB patients were observed for 52 weeks after
diagnosis in a prospective cohort study from Mozambique. They administered valid
spirometry tests for 62 patients at 8, 26, and 52 weeks of diagnosis. The proportion of lung
impairment was 78, 68.9, and 64.5% respectively. Moderate and severe lung impairment is %
portion of the total sample (n=62). Female gender, low hemoglobin, and heavy smoking were
found associated factors of lung impairment [°I,

1 patel SV, Nimavat KB, Patel AB, Mehta KG, Shringarpure K, Shukla LK. Sputum Smear and Culture Conversion in Multidrug
Resistance Tuberculosis Patients in Seven Districts of Central Gujarat, India: A Longitudinal Study. Indian J Community Med.
2018 Apr-Jun;43(2):117-119. doi: 10.4103/ijcm.1IJCM_152_17. PMID: 29899612; PMCID: PMC5974826.

2 Aggarwal D, Gupta A, Janmeja AK, Bhardwaj M. Evaluation of tuberculosis-associated chronic obstructive pulmonary disease
at a tertiary care  hospital: A case-control study. Lung India. 2017  Sep-Oct;34(5):415-419. doi:
10.4103/lungindia.lungindia_522_16. PMID: 28869224; PMCID: PMC5592751.

3 Hassan IS, Al-Jahdali HH. Obstructive airways disease in patients with significant post- tuberculous lung scarring. Saudi Med J.
2005 Jul;26(7):1155-7. PMID: 16047080.

4 patil S, Patil R, Jadhav A. Pulmonary functions' assessment in post-tuberculosis cases by spirometry: Obstructive pattern is
predominant and needs cautious evaluation in all treated cases irrespective of symptoms. Int J Mycobacteriol. 2018 Apr-
Jun;7(2):128-133. doi: 10.4103/ijmy.ijmy_56_18. PMID: 29900887.

S Plit ML, Anderson R, Van Rensburg CE, Page-Shipp L, Blott JA, Fresen JL, Feldman C. Influence of antimicrobial chemotherapy
on spirometric parameters and pro-inflammatory indices in severe pulmonary tuberculosis. Eur Respir J. 1998 Aug;12(2):351-6.
doi: 10.1183/09031936.98.12020351. PMID: 9727784.

6 Chung KP, Chen JY, Lee CH, Wu HD, Wang JY, Lee LN, Yu CJ, Yang PC; TAMI Group. Trends and predictors of changes in
pulmonary function after treatment for pulmonary tuberculosis. Clinics (Sao Paulo). 2011;66(4):549-56. doi: 10.1590/s1807-
59322011000400005. PMID: 21655745; PMCID: PMC3095809.

! Migliori GB, Nardell E, Yedilbayev A, D'Ambrosio L, Centis R, Tadolini M, van den Boom M, Ehsani S, Sotgiu G, Dara M.
Reducing tuberculosis transmission: a consensus document from the World Health Organization Regional Office for Europe. Eur
Respir J. 2019 Jun 5;53(6):1900391. doi: 10.1183/13993003.00391-2019. PMID: 31023852.

8 Akkerman OW, Ter Beek L, Centis R, Maeurer M, Visca D, Mufioz-Torrico M, Tiberi S, Migliori GB. Rehabilitation, optimized
nutritional care, and boosting host internal milieu to improve long-term treatment outcomes in tuberculosis patients. Int J Infect
Dis. 2020 Mar;92S:510-S14. doi: 10.1016/j.ijid.2020.01.029. Epub 2020 Jan 23. PMID: 31982628.

9 Khosa C, Bhatt N, Massango I, Azam K, Saathoff E, Bakuli A, Riess F, lvanova O, Hoelscher M, Rachow A. Development of
chronic lung impairment in Mozambican TB patients and associated risks. BMC Pulm Med. 2020 May 7;20(1):127. doi:
10.1186/s12890-020-1167-1. PMID: 32381002; PMCID: PMC7203866.
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A study on Tuberculosis recurrence in smear-positive patients cured under DOTS in southern
Ethiopia: a retrospective cohort study” showed that, of the 397 smear-positive TB patients
registered, 368 (92.7%) cured smear-positive TB patients followed for a mean duration of 3.87
years, 15 had a recurrence. The rate of recurrence was 1 per 100 PYO (0.01 per annum). A high
recurrence rate occurred among smear-positive patients cured under DOTS 9. Another study
from China documented a pilot ETA project and evaluated the feasibility of standard operating
conditions with available human resources. Lin et al found that an average of 20 minutes was
taken to perform post-treatment evaluation in the clinical setting. Except for Turnaround Time
(TAT) laboratory and radiology diagnostics. This study collected data on demographics, history of
alcohol consumption, smoking, drug use, blood pressure, glucose fasting, chest X-ray, and a 6-
minute walk-in test. The time ranged from 8 to 45 minutes for this test [*11. It will not be so easy
to conduct in their place of residence or the community.

A recent study published by Nishi et al. found that there were no significant differences in lung
function tests and 6-minute walking tests over 12-month and 24-month follow-ups. It simply tells
that there is no self-healing of lung impairment. 41.82% had an obstructive ventilatory disease
(OVD) and 14.5% had moderate to severe respiratory failure. The end of treatment for PTB may
be the beginning of another disease with ongoing lung function. The importance of performing
Pulmonary Function Tests (PFTs) should be emphasized, especially in patients with radiological
sequelae. Symptoms of post-pulmonary TB are either irreversible or can be reversed, requiring
further evidence 12, The latest WHO Global Action Plan on Non-communicable Diseases has
recognized the strong interaction between TB and chronic respiratory diseases, particularly in
low-income and middle-income countries 3], On the other hand, the WHO End TB strategy and
the Sustainable Development Goals (SDG 3.3) still focus on reducing TB incidence and TB
mortality and do not mention Post TB Lung Disease (PTBLD). Current WHO-recommended TB
registries only capture mortality and morbidity during TB treatment, and as a result, patients are
not followed up beyond the cure of the disease. Programmatic interventions to monitor ex-TB
patients and address PTBLD are also lacking (41,

10 K astien-Hilka T, Rosenkranz B, Sinanovic E, Bennett B, Schwenkglenks M (2017) Health-related quality of life in South African
patients with pulmonary tuberculosis. PLoS ONE 12(4): e0174605. https://doi.org/10.1371/journal.pone.0174605

1 LinY, Liu Y, Zhang G, Cai Q, Hu W, Xiao L, Thekkur P, Golub JE, Harries AD. Is It Feasible to Conduct Post-Tuberculosis
Assessments at the End of Tuberculosis Treatment under Routine Programmatic Conditions in China? Trop Med Infect Dis. 2021
Sep 10;6(3):164. doi: 10.3390/tropicalmed6030164. PMID: 34564548; PMCID: PMC8482211.

12 Nishi MP, Mancuzo EV, Sulmonett N, Almeida IN, César ALA, Miranda SS. Pulmonary functional assessment: longitudinal
study after treatment of pulmonary tuberculosis. Rev Inst Med Trop Sao Paulo. 2021 Aug 16;63:e65. doi: 10.1590/S1678-
9946202163065. PMID: 34406290; PMCID: PMC8376278.

13 Global Action Plan for the Prevention and Control of NCDs 2013-2020 [Internet]. [cited 2022 May 12]. Available from:
https://www.who.int/publications-detail-redirect/9789241506236

14 Harries AD, Ade S, Burney P, Hoa NB, Schluger NW, Castro JL. Successfully treated but not fit for purpose: paying attention
to chronic lung impairment after TB treatment. Int J Tuberc Lung Dis. 2016 Aug;20(8):1010-4. doi: 10.5588/ijtld.16.0277. PMID:
27393532.
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In another prospective multicentric study from India, Patil et al. assessed 500 symptomatic and
500 asymptomatic post-pulmonary TB cases to find out lung function capacity in previously
treated cases. In the spirometry assessment, a 42% and 32% obstructive pattern was observed
in symptomatic and asymptomatic cases respectively. The combined pattern was observed in
14% and normal spirometry was observed in 46%. Major symptoms in the symptom group
reported asthma (79%), cough (48%), and sputum production (39%) ™. Lung function
impairment was characteristically observed in post-pulmonary TB, regardless of the duration of
treatment. Obstructive pulmonary disease or asthma is common in cases of previously treated
TB and is usually detected within 1-10 years of follow-up. Post-tubercular pulmonary dysfunction
appears to be a distinct phenomenon manifesting in varying patterns, but mainly as airway
obstruction and pre-existing TB is considered a risk factor for COPD. Plit et al. and Chung et al.
reported that PTB patients generally experience significant lung function complications within 6
months of TB diagnosis and remain stable for 18 months after completion of treatment [16],

2.2. Evidence on Pulmonary Rehabilitation

A study on “Pulmonary Rehabilitation and Tuberculosis - a New Approach for an Old Disease”
revealed that pulmonary rehabilitation (PR) may be a useful tool in this patient’s therapy in the
active and also in sequela phases. The benefits of pulmonary rehabilitation include reduction of
symptomatology; improvement of functional independence and quality of life, and ability to
perform daily activities (7],

In Uganda, a pulmonary rehabilitation program conducted by physiotherapists and using less
equipment was shown to be feasible in clinical setup and associated with clinically significant
improvements in Qol, functional parameters, exercise tolerance capacity, and respiratory
outcomes when initiated at the health facility level and later managed at home 18], As many
tumor necrosis factor-alpha (TNFa) and interleukins are released as a result of an intense chronic
inflammatory state, and patients experience weight loss; pulmonary rehabilitation is not
recommended during their treatment. For patients in active stages, mild exercise is usually

15 patil S, Patil R, Jadhav A. Pulmonary functions' assessment in post-tuberculosis cases by spirometry: Obstructive pattern is
predominant and needs cautious evaluation in all treated cases irrespective of symptoms. Int J Mycobacteriol. 2018 Apr-
Jun;7(2):128-133. doi: 10.4103/ijmy.ijmy_56_18. PMID: 29900887.

16 plit ML, Anderson R, Van Rensburg CE, Page-Shipp L, Blott JA, Fresen JL, Feldman C. Influence of antimicrobial
chemotherapy on spirometric parameters and pro-inflammatory indices in severe pulmonary tuberculosis. Eur Respir J. 1998
Aug;12(2):351-6. doi: 10.1183/09031936.98.12020351. PMID: 9727784.

17 Global tuberculosis report 2021 [Internet]. [cited 2022 May 16]. Available from: https://www.who.int/publications-detail-
redirect/9789240037021

18 Jones R, Kirenga BJ, Katagira W, Singh SJ, Pooler J, Okwera A, Kasiita R, Enki DG, Creanor S, Barton A. A pre-post
intervention study of pulmonary rehabilitation for adults with post-tuberculosis lung disease in Uganda. Int J Chron Obstruct
Pulmon Dis. 2017 Dec 11;12:3533-3539. doi: 10.2147/COPD.S146659. PMID: 29270007; PMCID: PMC5729823.
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indicated. Heavy exercise was strictly forbidden to avoid hemoptysis [°l. On the other hand, a
recent study found that pulmonary rehabilitation was successful in individuals who had
previously received anti-TB medication. The 6MWT, Borg dyspnea score, tiredness ratings, FEV1,
forced vital capacity (FVC), mean arterial oxygen partial pressure (Pa02), and median arterial

blood oxygen saturation (Sa02) all improved significantly in patients with reduced lung function
[20]

According to a recent review, pulmonary rehabilitation improves functional indicators, exercise
tolerance (walking test), and overall quality of life. Correct and timely post-treatment
malnutrition assessment reduces mortality and morbidity in post-TB patients. A pre-& and post
cohort study from Uganda demonstrated PR among 113 participants, and 34 participants were
eligible for PR. Among the 29 participants who completed the PR program baseline spirometry
characteristics were obstruction 48.2%, restriction 34.4%, and normal 17.2%. Post PR Clinical
COPD Questionnaire (CCQ) total score changed to -1.09, Patient Health Questionnaire (PHQ-9)
total score changed to -3.17, Karnofsky score changed to 14.48, Incremental shuttle walking test
ISWT (m) 89.66, BMI (kg/m2) changed 0.91 and Mid upper arm circumference MUAC changed
0.65 (cm) after 6 weeks of PR completion 211, Hence, this evidence describes a positive outcome
on PTBLD overall.

A study on “Yoga-based pulmonary rehabilitation for the management of dyspnea in coal miners

III

with chronic obstructive pulmonary disease: A randomized controlled trial” revealed that
statistically significant within-group reductions in dyspnea (P < 0.001), fatigue (P < 0.001) scores,
PR (P < 0.001), and significant improvements in Sp02% (P < 0.001) and 6 min walk distance (P <
0.001) were observed in the yoga group; all except the last were significant compared to controls
(P <0.001). Findings indicate that the Integrated Approach of Yoga Therapy benefits coal miners
with COPD, reducing dyspnea; fatigue, and PR, and improving functional performance and
peripheral capillary Sp02%. Yoga can now be included as an adjunct to conventional therapy for

pulmonary rehabilitation programs for COPD patients 2],

19 Akkerman OW, Ter Beek L, Centis R, Maeurer M, Visca D, Mufioz-Torrico M, Tiberi S, Migliori GB. Rehabilitation, optimized
nutritional care, and boosting host internal milieu to improve long-term treatment outcomes in tuberculosis patients. Int J Infect
Dis. 2020 Mar;92S:510-S14. doi: 10.1016/j.ijid.2020.01.029. Epub 2020 Jan 23. PMID: 31982628.

20 visca D, Zampogna E, Sotgiu G, Centis R, Saderi L, D'Ambrosio L, Pegoraro V, Pignatti P, Mutioz-Torrico M, Migliori GB,
Spanevello A. Pulmonary rehabilitation is effective in patients with tuberculosis pulmonary sequelae. Eur Respir J. 2019 Mar
14;53(3):1802184. doi: 10.1183/13993003.02184-2018. PMID: 30872556.

2% Jones R, Kirenga BJ, Katagira W, Singh SJ, Pooler J, Okwera A, Kasiita R, Enki DG, Creanor S, Barton A. A pre-post
intervention study of pulmonary rehabilitation for adults with post-tuberculosis lung disease in Uganda. Int J Chron Obstruct
Pulmon Dis. 2017 Dec 11;12:3533-3539. doi: 10.2147/COPD.S146659. PMID: 29270007; PMCID: PMC5729823.

22 pggarwal D, Gupta A, Janmeja AK, Bhardwaj M. Evaluation of tuberculosis-associated chronic obstructive pulmonary disease
at a tertiary care  hospital: A case-control study. Lung India. 2017  Sep-Oct;34(5):415-419. doi:
10.4103/lungindia.lungindia_522_16. PMID: 28869224; PMCID: PMC5592751.
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3. The ETA-PR intervention process

The ETA-PR intervention process is outlined in three steps: patient selection, assessment, and
referral. The choice of geographical locations was dependent on the Treatment Units (TUs) where
specimen collection services from private labs were available. Nevertheless, it's important to
note that coverage within the selected TUs was uneven in a few instances.

Patient List share by District NTEP
Nikshay Notification Register

WHP MIS generate eligible patient list DS
TB/TU/Treatment initiation date

Pt. Assessment of

WHP Care Coordinators Pulmonary Impairment

Patient visit to give falcon
tube prior to sputum
collection

Pt. Referral for Pt. Referral to
Chest X-Ray MO for clinical

Chest X-Ray Clinical evaluation

Sputum Collection performed & AFB testing

Sputum submitted to hub Record data by CC
via weekly follow

up

J

Figure 2 Flow chart ETA & Pulmonary Rehabilitation Intervention
Outline indicating the steps followed for the ETA-PR intervention
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3.1. Patient Eligibility & Selection Process

The district NTEP team shared the patient list for the last two quarters (Q4 2021 and Q1 2022,
considering the follow-up month), based on the NI-KSHAY notification register. The WHP state
MIS prepared a patient list, date-wise, whose treatment was scheduled to end on a specific date,
relying on the treatment initiation date. The WHP state MIS then shared the eligible patient list
with the concerned Care Coordinators (CCs) of intervention TUs in the first week of each month.

Patient eligibility

All notified TB (DS TB) cases were enrolled, regardless of the type of case (Pulmonary/EP), the
basis of diagnosis (MC/CD), or the type of patient (Public/Private). Drug-sensitive TB patients in
both the public and private sectors who initiated treatment on Fixed-Dose Combinations (FDCs)
or Anti-Koch Treatment (AKT) and completed at least 24 weeks (168 days) of treatment from the
initiation date were eligible for treatment outcome evaluation.

Formula

Estimated Date of Follow-up for ETA = Date of Treatment initiation + 168

The whole process of eligible patients to approach step was maintained in a live MS Excel (as
shown in Figure 3) to ease the recruitment process.

1
2 18:12-202) OS-08-2072 02-07-2022 INAKEMAND RANCHE
3 Pikanke Gag  Rench 18-12 2021 05062022 02-07-2022 JHARXHAND RANCHI
4 [ dcranda nanets it Bhagat koche 04.17-2021 J1-05-2023 1R6-2072 INAREW, s "
§  dhurwe fanchi dtusrwa  lorem of HMDP Gote no-3 01-12-2021 18-05-2022 13-00-2022 JHARKHAND RANCHI
& | aonanta ranchs onanca Aear mobde Tiwe ® 20.13.201 O8-08.2002 08.07-2023 IMARKHANG RANCHE
7 ] 22172023 O8-0B-IULZ DE-G7-Z022 IMARKHAND RANCHI
. anche 3212 2021 08-06-3023 0607 2033 IHARKMAND RANCHI
» 321092 1817.7021 OS-0B-7022 GI07-2071 INARKHANG RANCHI
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Figure 3 Format of eligible patients list preparation for ETA-PR intervention
A snapshot of the MS Excel indicating the patient eligibility selection with the approach dates
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3.2. Patient assessment

Each patient was approached between the 24th and 28th weeks from the treatment initiation
date by the Care Coordinators and assessed (refer to the script for CCs during home visits -
Annexure-2) for the following parameters.

3.2.1 Process of patient approach: The current location of the patient's residence was
recorded and conveyed to the focal person/sputum collector at the sputum collection
center for ease of access during the subsequent visit. In a few instances, patients
requested permission to visit a designated place or facility (other than their home,
where they felt privacy was compromised). In such cases, no location information was
shared with the laboratory.

3.2.2 Sputum Collection Process:

e Handing over the sputum containers to patients: Patients were provided with sputum
containers and were briefed by CCs about sputum culture tests for which they would
be tested. CCs also provided information about the laboratory from which the sputum
collector was scheduled to collect samples within the next three days. Patients were
instructed on how to collect morning sputum samples, and this information was
documented in the CommCare app (WHP customized app - see Section 3.5 for more
details).

e Sputum collection by third-party/ sputum collector appointed by the private labs:

= The laboratory shared the list of collection centers along with sputum collectors
with the relevant CCs of selected TUs. As CCs shared the current location of
patients' residences with the collection center/sputum collector, the laboratory
received notifications that patients had sputum containers, and they were
expected to collect their samples within the next two days (48 hours). Sputum
collectors contacted patients before the collection. If patients confirmed that
they had collected samples in containers, a sputum collector would visit the
patient's home and retrieve the samples accordingly (refer to the script for
Laboratory personnel during home visits - Annexure-3). Subsequently, the
sputum collector submitted the sputum sample at the hub center of the lab for
transfer to the facility for the culture process.

=  Sputum quality assurance: Before commencing this activity, an orientation for
sputum collectors was conducted. Quality parameters stipulated that the
specimen should be a minimum of 2-5 ml, devoid of food particles, and should
reach the facility within 72 hours under cold chain conditions. During the
collection process, Phlebotomists were instructed to ensure that the sputum
sample quantity ranged from 2-5 ml. Upon reaching the central laboratory for
the culture test, experts from the laboratory evaluated the sample. In the event
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3.23

of sample rejection due to quality issues, the samples were collected again from
patients following the same process.
Sputum collectors were required to record the date and time of sample
collection at the patient's homes, the moment the sample reached the hub, the
departure from the hub, and the arrival at the central laboratory. This practice
facilitated an understanding of the turnaround time at different levels,
specifically the time it takes for sputum samples to reach the central laboratory
from the patient's doorstep.
Laboratory personnel were directed to process samples promptly, ensuring that
the turnaround time for sputum samples reaching the central laboratory did not
exceed 72 hours. The tracking of turnaround time was implemented to
comprehend its impact on culture results, particularly about contamination. The
laboratory adhered to the NTEP guideline's protocol for sputum transfer.
Additionally, both laboratory personnel and project staff updated the
aforementioned turnaround time in the Google spreadsheet shared by WHP.
The laboratory conducted a sputum smear examination before culture tests. The
culture test results were regularly updated every week for Jharkhand and at
intervals of 10, 20, 42, and 56 days for Gujarat. In the case of culture-positive test
results, including Non-Tuberculous Mycobacteria (NTM), the laboratory
recorded and updated them in a Google spreadsheet. Simultaneously, the WHP
state team was notified via email.
Measurement of vital parameters: Care coordinators were tasked with recording
vital parameters such as blood pressure, pulse rate, respiratory rate, and oxygen
saturation (Sp02). The relevant thematic lead trained the corresponding CCs on
the proper usage of instruments like digital BP apparatus and pulse oximeter, as

well as how to record this information in the CommCare application. The vital
parameters listed in Table-2 were collected by the care coordinators as screening
criteria for referrals. Any vital parameters report score > 1 (excluding
temperature) were considered as criteria for referral (refer to Annexure-4).

Table 2. Vital parameters observed during household visit by the Care coordinators for ETA-
PR intervention
Vital parameters Normal range Score If Score
Temperature 35.8-373C <35Cor>41C 2
35Cto41C 1
Oxygen Saturation (SPO2) 95%-100% X>= 94 to X<=100 0
X <94 to X >=90 1
X<90toX>85 2
X< 85 3
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Pulse Rate (PR) 60-100/min X <60 orX>100 2
60 to 100 0

Respiratory Rate (RR) 12-18/min X<8 3
X< 12 2

X>=12to X<=18 0

X>18to X <=24 1

X>24toX<30 2

X>=30 3

Blood Pressure (BP) 120/80 mmhg Normal = 120/80 0
1

2

3

3

Higher normal < 140/90
Hypertension > 140/90
Hypotension < 60
severe Hypertension >
200/100

3.2.4 Screening for pulmonary impairment: CCs conducted screening for pulmonary
impairment following the data collection process outlined in Annexure 4. Based on the
pulmonary impairment assessment, if patients were identified as high risk, care
coordinators referred these patients to mapped tertiary care centers (District
Hospital)/Medical Colleges where pulmonologists and physiotherapists were available.
All information was recorded in the CommCare app. A structured scoring-based
guestionnaire (Table 3), administered by CCs, aimed to collect information and
identify the risk status for referral. Being afflicted with at least 2 symptoms out of
the 8 listed symptoms or having a Modified Medical Research Council (MMRC)
score of > Grade 2 (question no. 9) was considered high-risk, leading to referral to
pulmonologists.

Table 3. Scoring-based questionnaire administered by Care Coordinators during initial home

visit for ETA-PR intervention

Q. No Symptoms Answers (Tick)
1 Are you suffering from a cough?
2 Is there any wheezing sound while breathing? (Patient response
only)
3 Are you taking an inhaler for respiratory complaints?
4 Do you feel chest tightness?
5 Do you have a respiratory infection?
(Like - Bronchitis, Bronchiolitis, Pneumonia)
6 Have you been hospitalized due to respiratory complaints?
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Do you have a family history of respiratory complaints like
COPD/Asthma?
Are you smoking, currently? (Whatever frequency)
Do you have shortness of breath?
Modified Medical Research Council (MMRC) scale
= Grade 0: Not trouble by breathlessness except on
strenuous exercise
= Grade 1: Short of breath when hurrying or walking up a
slight hill
= Grade 2: | walk slower than then people of the same age
= Grade 3: | stop for breath after walking about 100 m
= Grade 4 —1am too breathless to leave the house

3.2.5 Referral for chest X-rays: CCs also facilitated patient referrals to a CXR facility
linked under CGC's iSMART intervention, enabling patients to access free X-rays
and Al-assisted report provisions. The figure-4 below illustrates the free X-ray
voucher generated by the CCs and handed to the patients during home visits.

Other suitable and feasible options requested by the patients were also
addressed. WHP MIS created a provider ID for CCs for the referral process. CCs
marked the outcome of patients in the voucher as those being investigated for
end-treatment evaluation. This allowed the radiologist to differentiate between
patients with presumptive and completed treatment cases.
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Figure 4 Chest x-ray voucher generated by care coordinators
A snapshot of the free chest X-ray voucher generated by the CCs and provided to the patients

3.2.6 Referral for clinical evaluation: at last, CCs referred all patients to the medical
officer of the respective TUs for clinical evaluation, as discussed in the data

collection process.
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3.3. Patient referral

After being assessed by the CCs and obtaining the CXR report, the patients were referred to the
Medical Officers (MOs) at the nearest Treatment Units (TUs) for clinical evaluation.

3.3.1 Clinical assessment by MO: Medical officers assessed the patients to gather information
on the history of their symptoms, assessed their general condition (conscious/drowsy),
checked for icterus and edema, and prescribed sputum microscopy tests for the end of
the Continuation Phase (CP). MOs also evaluated the X-rays provided by the patients.
Similarly, for extra-pulmonary tuberculosis, medical officers screened patients for the
history of their symptoms, assessed their general condition, checked for icterus and
edema, and reviewed other available radiological investigations such as ultrasound (USG),
CT-Scan, MRI, chest x-rays (if applicable), or any other investigation suggested by the
medical officer or treating physician. All the information was documented by the Medical
Officer in Charge (MOIC) in hard copy (Clinical evaluation form - Figure 5), which was then
converted to digital copies by the concerned WHP's Care Coordinator (CC) using a Google
Form every week (refer to Annexure-5).

it v b

Outcarme)

Clinical Evaluation by MO (At Treatment
s

End Treatment Assessment of T8 Patient
- ravent Name: Nilerkwhat  Dhadu T ————
T ONIB: 242 331m |
< TUName: Punagem
« Type of Medication (Public/Private): Briat e
= Treatment interruption if any (In days): ©
«  lcterus: Yos/No
+ Oeodema: Yes/No

« Sputum AFB: (f

5 o)/ Other
< Chest X'ray ¥ jon / Fibrotic tasion (Oid Koch =)/

+ Any laboratory test supgested

Figure 5 Clinical evaluation form filled by medical officers (left) and updated online by Care
coordinators (right) under ETA-PR intervention

A sample clinical examination sheet is shown on the left here to provide insight into the assessment
indicators undertaken by Medical Officers, and the information is subsequently updated online (on the
right) by the CCs.

3.3.2 Pulmonary impairment assessment by pulmonologist: Patients with assessed pulmonary
impairment symptoms by the CCs were referred to tertiary care for further investigation
and clinical assessment by pulmonologists. Pulmonologists screened the patients for the
underlying cause of pulmonary impairment or other conditions (e.g., COPD, Asthma,
Bronchiectasis, Silicosis, etc.) and prescribed medical treatment accordingly. They also
conducted a spirometry test along with a 6-minute walk test (6MWT) for a more
comprehensive assessment of pulmonary impairment. After identifying the underlying
cause, pulmonologists referred patients to physiotherapists for pulmonary rehabilitation

Page |19



within the same facility. If patients had other underlying causes like heart disease or any
other morbidity, they were referred to the concerned department.
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Figure 6 Pulmonologist’s impairment assessment prescription under ETA-PR intervention

A sample pulmonary clinical examination sheet is provided here to offer insight into the
actions undertaken by pulmonologists for high-risk patients.

3.3.3 Pulmonary rehabilitation by physiotherapists: Based on the current pulmonary

complaints and a comprehensive evaluation of all patient reports (preferably spirometry

and 6MWT) as prescribed by pulmonologists, the physiotherapist recommended

exercises (including breathing exercises and upper and lower limb exercises) to enhance
pulmonary capacity and reduce activity limitations and symptoms of acute exacerbations.

3.4. Activities in the post-assessment and follow-ups
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Follow-ups and system integration were planned at the end of the assessment and/or

rehabilitation. All post-assessment activities by the intervention staff and/or liaison with NTEP

staff are described here.

34.1

3.4.2

3.4.3

344

3.4.5

Liaison with NTEP staff: CCs communicated with STSs and LTs for TB patients who
reported culture positives and required further investigations (NAAT/LPA). The physical
copy of the culture test was also shared with DTOs, STSs, and LTs for their
acknowledgment. CCs also shared the list of untraceable/migrated/refused patients with
concerned STSs for necessary action, and the same was acknowledged by the District
NTEP team through HSC and Thematic Lead. For NTM+ve cases, a separate list was
developed and shared with the respective district team, and further, the MO ensured the
follow-up of these cases at the tertiary level. Support letters received from the respective
authorities facilitated the implementation of ETA (refer to Annexure 6).

Facilitation by treatment supporter: Treatment supporters or TBHV-facilitated sputum
collectors conducted sputum collection and facilitated visits for chest X-rays, in addition
to other physical, clinical, and laboratory investigations, including pulmonary
rehabilitation.

Follow-up by care coordinator: Through telephonic attempts (two attempts), care
coordinators followed up with patients one week after referral regarding the clinical
evaluation by the MO and chest X-ray. If patients had not undergone a chest X-ray, CCs
counseled them and encouraged them to visit. CCs followed up with a pulmonologist 15
days after the referral and recorded information on the underlying cause of pulmonary
impairment. CCs also followed up with physiotherapists every month until the patients'
outcome on PR.

Report receiving mechanism from laboratory and share result with District NTEP: The
laboratory sent a report via email to the WHP state team. The state WHP team shared the
AFB and culture results with patients, STS, and DTO for their acknowledgment.

DST of culture-positive patients: Culture-positive patients were further evaluated for
Drug Susceptibility Testing (DST) at NTEP-certified Culture and DST labs identified in the
public sector, IRL of respective states. The WHP state team coordinated with the
laboratory, and samples were transported to the respective Treatment Units (TUs) of the
concerned state. The care coordinator communicated with STS & MO IC, and according
to NTEP guidelines, patients were further evaluated for Drug-Resistant TB (DR TB).
Subsequent episode IDs were generated by STSs, and medicines were started accordingly.

The entire process involved numerous stakeholders from both the intervention team and the

NTEP team. A concise overview of their responsibilities is presented in Table 5.
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Table 5. Overview of HRs and their responsibilities engaged in the ETA-PR intervention
Position Responsibilities
Strategy Lead » Coordinate with state officials and provide regular updates on
project progress.
= Monitor project progress every week.
» Address challenges that may arise at the stakeholder level.
Thematic Lead * Draft the protocol for project implementation in collaboration with
the Strategy lead.
» Coordinate with project stakeholders.
* Train the Care Coordinators for project execution.
* Manage operations in the region.
* Monitor project implementation.
* Provide necessary support to the Care Coordinators for the
implementation of the project.
* Verify and validate data captured by the Care Coordinators.
* Ensure all samples are sent for culture, and reports for the same
are documented.

Health System * Overall coordination of the intervention process.
Coordinator * Monitoring and supervision of the Care Coordinators.
» Acting as a liaison between the Care Coordinator and the NTEP
staff.
Care » Call patients prior to home visits to avoid subsequent visits and
Coordinator ensure patient availability.

» Screen patients through a structured questionnaire.

* Document information on a digital platform.

* Based on the assessment, refer the patient for necessary
consultation.

* Provide the patient with a referral slip for CXR and sputum
collection.

* Provide the location of the patient to the sputum collector.

* Provide education to patients regarding the process of providing
quality sputum for culture.

* Follow up with the patient regarding their consultation. (Through
telephonic attempts, care coordinators follow up with patients one
week after referral regarding clinical evaluation by MO and visiting
a health facility for chest x-rays.)

= Communicate the reports to NTEP staff.

Sputum * Provide a container to the patient. = Collect a sample from the
Collector patient.

* Transport the sample to the designated site for further
investigation.

* Ensure proper labeling of samples.

* Transport the sample while maintaining the cold chain.
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Culture * Documentation & coordination

Laboratory * [ssue the culture & smear report

team

Medical Officer * Clinically evaluate patients and document the details in the

Pulmonologist .

NTEP staff .

prescribed format.
* Provide consultations to patients based on the findings of clinical
evaluations.
Screen patients for the underlying cause of pulmonary impairment
and prescribe medical treatment accordingly.
* Identify the underlying cause and refer patients to physiotherapists
for pulmonary rehabilitation.
DTO supervised the process.
= STS and treatment supporters assisted in the ETA flow.

3.5. Data recordings across the intervention process

The below-mentioned pictures (Figures 7 & 8) provide an overview of data collection with their

modes

either at the household or at the healthcare facility level. Different modes were used to

document the responses at various steps, such as:

1. Scoring-
based
guestionnaire
for pulmonary
assessment
2. Basic vital
assessment
(commcare
app, CXR
vochure)

Household level: Patient assessment and vital recordings through the CommcCare app,
sputum collection, and transportation details in the Google Spreadsheet.

Healthcare facility level: CXR assessment, medical clinical, and pulmonary examination
through physical forms followed by the Google Spreadsheet.

3 4 5

Chest X-ray Clinical

facilities
Sputum Chest X-ray MO clinical Pulmonoloist Final follow-
collection by Fhrough examination clinical up
Sputum !Smart ) ) (Physical investigation assessment
collector or LR i form (Physical (Physical/On
the Lab available, followed by form call
personnel G Google followed by verification,
(Google through sheet) Google updated in
spread sheet PIIIES ETe sheet) commcare

uploaded) app)

Figure 7 Overview of data collection and flow across the ETA-PR intervention
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Figure 8 Snapshots of commcare app for patient assessment during the home visit in the ETA-PR
intervention

A snapshot of various stages of patient recruitment and assessment under ETA-PR intervention

3.6. Intervention indicators are designed to summarize information about the ETA-PR
intervention for TB patients. They provide comparable and actionable information across
different geographic, organizational, or administrative boundaries and can track progress over
time. Among others, the table below (Table 6) mentions ETA-PR intervention indicators.

Table 6. Indicators captured under the ETA-PR intervention

Indicators
% of patients attempted for a culture test
% of patients rejected for culture test

% of patients report culture-negative

% of patients report culture-positive

% of patients found at high risk for pulmonary
impairment

% of patients referred for pulmonary
rehabilitation

% of patients completed pulmonary
rehabilitation exercise

3.7. Preliminary findings

Description

Proportion of Culture test done

The proportion of patients rejected (with reasons)
for a culture test

The proportion of the sample tested negative
Proportion of the sample tested positive

The proportion of patients identified as having
high risk for pulmonary impairment

The proportion of patients referred for pulmonary
rehabilitation

Proportion of patients completed pulmonary
rehabilitation exercise

About 3,758 TB patients were eligible in Jharkhand and Gujarat, India during Mar-Sep 2022;
however, 73% of them were attempted, and half of those attempted responded to be part of the
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ETA-PR intervention. The details of the intervention cascade are shown in Figure 8, and the state-

wise details are indicated in Table 7.

Eligible *Eligible
3,758 # Evaluated

Microbiological Clinical Pulmonary
examination assessment rehabilitation

4..______
<1
P R—

Figure 8 Overview of TB patient numbers in the ETA cascade in both states

Details on ETA-PR intervention beneficiaries and the type of intervention indicating the eligibility
to the evaluated
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Table 7. Overview of the number of patients in different stages of the ETA-PR intervention in
Jharkhand, Gujarat, India during Mar-Sep 2022

SN Indicators Jharkhand N (%) Gujarat N (%)

1 No. of eligible patients 1,400 2,358

2 No. of patients attempted 1,132 (81) 1,644 (69)

3 No. of patients Responded 515 (45) 1,074 (65)

4 No. of patients eligible for Ilab 367 712
microbiological examination

5 No. of patients evaluated for Ilab 365 (99) 677 (95)
microbiological examination

10 No. of patients eligible for chest X-ray 335 680

11  No. of patients evaluated for chest X-ray 245 (73) 472 (69)

12 No. of patients eligible for clinical 459 956
evaluation

13 No. of patients evaluated for clinical 234 (51) 835 (87)
evaluation

14 No. of patients eligible for pulmonary 67 54
rehabilitation

15 No. of patients evaluated for pulmonary 64 (95) 49 (91)

rehabilitation

Various reasons for the higher non-response rate are documented and presented in Figure 9.
Table 8 provides an overview of the culture details.

Jharkhand m Gujarat

73%

34%
29% 2504
Died Migrated Refused Untraceable Others

Figure 9 Reasons for non-response (the gap between attempted and responded) in EAT-PR
intervention

Note:
Migrated: Moved to another district/State
Refused: Didn’t provide consent
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Untraceable: Not able to connect due to short address and duplicate mob. No.
Others: Move to other TUs, Time constraints from the patient side, incomplete treatment duration.

Table 8. Overview of culture outcomes of the ETA-PR patients in Jharkhand, Gujarat, India during

Mar-Sep 2022
Intervention site Culture +ve (%) Smear +ve (%) NTM +ve (%) Culture -ve (%)
Jharkhand (n=365) 6 (2) 5(2) 6 (2) 302 (96)

Gujarat (n=677) 19 (3) 22 (4) 19 (3) 554 (94)

4. Trainings/ Capacity building

4.1 Capacity building in Jharkhand

= QOrientation cum training of CGC project staff

A workshop was organized on March 3rd and 4th at Hotel Capitol Residency, Ranchi (Figure 10).
Further refresher training was organized on a monthly basis to review the progress of the project,
understand the field-level challenges from Care Coordinators, and provide practical solutions for
the same. All field coordinators were provided with standardized training that included the
following components:

e Rationale for project implementation and protocol.

e Techniques for data collection (live demo was given to CC for data entry).

e Reporting and recording of data.

e Interpersonal skills, verbal and non-verbal communication to effectively communicate
and interact with patients.

e Process and techniques involved in recording and reporting vitals.

e Hands-on training to use equipment for recording vitals, i.e., B.P. Apparatus, infrared
Thermometer, Pulse oximeter, and troubleshooting minor issues.
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Figure 10- Capacity building and orientation for ETA-PR intervention in Jharkhand
An orientation training was conducted on March 3rd and 4th, 2022, regarding the various aspects of

the ETA-PR intervention.

= QOrientation cum sensitization of NTEP staffs

In the first week of March 2022, the NTEP staff in Ranchi and East Singhbhum were oriented on
end treatment assessment and pulmonary rehabilitation. District Tuberculosis Officers (DTOs)
and Chief Medical Officers (CS) of both districts were also sensitized to this intervention.
Community Health Officers (CHOs) in Ranchi received orientation on the intervention. The
project staff also conducted orientation sessions for private practitioners and medical officers in
the public sector for clinical evaluation. Additionally, the pulmonologists and physiotherapists at
RIIMS-Ranchi were sensitized for referral and prioritization of patients holding WHP referral slips
for pulmonary assessment.

4.2 Capacity building in Gujarat

= QOrientation cum training of CGC project staff

A comprehensive training session on End Treatment Assessment and Pulmonary Rehabilitation
for Care Coordinators was held on the 2nd and 3rd March 2022 at Hotel Regenta Inn,
Ahmedabad, Gujarat (Figure 11). This training aimed to enhance the technical skills and medical
knowledge of the field team, including Care Coordinators (CCs) and Health System Coordinators
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(HSCs), and to ensure a comprehensive understanding of project implementation in collaboration
with multiple stakeholders and management. The agenda included the following points:

e Goal and objective of ETA-PR intervention

e Field operations

e Stakeholder management

e Referral and patient follow-up

e Detailed discussion on checklists, Google forms, and Commcare application
e Record-keeping and data digitization

e Vital parameters and the use of instruments

e Group activities

e Question/answer session and the way forward

Additionally, efforts were made to enhance the quality of services and motivate CCs through
hands-on training in the field, with regular monthly progress reviews.

Figure 11- Capacity building and orientation for ETA-PR intervention in Gujarat
An orientation training session took place on 2nd and 3rd March 2022, covering various aspects of the
ETA-PR intervention.

=  QOrientation cum sensitization of NTEP staff

During the state-level consultation, discussions were held with the State STDC Cell and WHO
consultants regarding the ETA-PR protocol and preliminary findings. Suggestions received, such
as ensuring complete ETA follow-up, sharing lab reports with states, and sending samples to IRL,
were incorporated into the protocol. Preliminary findings were shared and discussed with the
STDC Director in Gujarat (Figure 12).
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Figure 12- A state-level meeting was held in Gujarat to update the ETA-PR intervention process and
share preliminary findings with NTEP staff

5. Learnings through field implementation

5.1 Mode of learning

To rigorously undertake the learning process scientifically, the process documentation was
conducted from March to August 2022 with the following objectives:

e To document the process flow of ETA-PR assessment and referrals for pulmonary
rehabilitation.

¢ To document the challenges faced during implementation and the modifications carried
out to strengthen the process efficiency.

During the process documentation, various evaluation methods (Annexure 7) were adopted, and
data were collected for validation. Two primary methods have been used to fulfill the above
objectives.

¢ In-depth Interviews: An in-depth interview is an open-ended, discovery-oriented method
aimed at obtaining detailed information from all the involved stakeholders. In-depth
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interviews are a qualitative research method to explore a respondent's point of view,
experiences, challenges, and perspectives.

e Participatory Observations:

Participatory observations are characterized by the

investigator's effort to gain entrance into a process to attain a comprehensive

understanding of its internal structure.

Table 5. Overview of process documentation target group and respective data collected

during the intervention

Samples Purpose Target and frequency of
engagement

Care Coordinator | To understand the challenges in patient | Each month at least 1-2
(Project) recruitment, assessment, and referrals from selected TU
Health System | To understand the coordination issues | Each month from each
Coordinator and challenges district
(Project)
Thematic Leads | To understand the overall process and its | Each month from each
(Project) challenges state
Strategy Lead | To document the comprehensive and | Each bi-monthly from each
(Project) administrative level issues state
Medical Officer | To understand the challenges in assessing | Selected MOs from each

(Health system) the End Treatment patients and managing | TUs  throughout  the
the advice for re-treatment process
Pulmonologist To understand the high-risk patient | Each Pulmonologist

(Health system)

assessments and referrals for

rehabilitation

involved in the process

Physiotherapists
(Health system)

To understand the prescription patterns
on rehabilitative exercises and challenges

Each
involved in the process

Physiotherapist

Managers private
culture Labs
(Project)

To document the challenges in supply
logistics and the sample collection process

Each lab head from the
district

5.2 Challenges

implementation

observed and

supportive actions

undertaken during the
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Challenges Supportive Actions
1. Recruitment phase to enroll the eligible TB patients

1. During the initial phase of interventions,
it was observed that a few TB patients
were already on treatment, even though
they had completed 24 weeks of ATT.
This was evident despite the treatment
status showing "treatment completed”
or pending treatment outcome status as
per NI-KSHAY records.

2. Some patients had been transferred to
different geographic locations, even
though NI-KSHAY indicates that their
residential details belong to the
intervention TUs.

3. A few private patients were still on
treatment even after completing the
designated 24-week duration (PTB DSTB
cases) as per the protocol. Additionally,
some patients had undergone
assessment before any contact was
made by the intervention team.

4. Enrolling patients with incomplete
addresses and incorrect mobile
numbers, as well as industrial workers
(diamond and textile industries in
Surat), and private hospital patients
who only visited for consultations and
resided near TUs but obtained
medications from intervention TUs,
posed challenges.

To overcome this challenge, patient eligibility
was reconsidered starting from the 26th week
of the treatment initiation date. Additionally, it
was decided to approach patients after the
24th week of treatment completion, ensuring
accessibility within the 28th week of treatment
completion.

The patients with mismatched details between
the current TU and the residential TU were
thoroughly investigated before recruitment
into the cohort. All patients not residing in the
intervention TUs were excluded from the
recruitment process.

e Patient details under treatment were
recorded for further assessment, and they
were recruited if necessary.

e Private TB patients who had already
undergone clinical evaluation at the end of
their treatment were not required to repeat
the assessment to avoid additional burdens.
Similarly, those who had completed all
necessary investigations were excluded
from the follow-up cohort.

e Patients were deemed ineligible for a
culture test if they reported taking less than
five months of medicine, regardless of their
adherence report, due to observed false
outcomes in NI-KSHAY.

In situations where patients had incorrect or
no mobile numbers, CCs shared updated
mobile numbers with sputum collectors
through attempted home visits. Patients who
could not be contacted by any means or were
not willing to participate were excluded.

2.The primary assessment phase: Initial Screening and Sputum Culture

1. Collecting sputum at the doorstep by the
third-party laboratory and sputum

To address these challenges, a discussion was
held, and it was decided that WHP care
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collector
setback was observed

remained a challenge. The
in Jharkhand,
where Apollo lab refused to collect
sputum from rural areas.

2. Details of patients whose assessments
were completed by the Care Coordinators
(CCs) were provided to the lab agency.
However, the lab agency did not regularly
follow the provided list and failed to
collect samples from the patients within
the specified timeframe, leading to the
exclusion of patients from the study.

coordinators would provide sputum cups to
patients during the visit for pulmonary
assessment. The Apollo lab was then tasked
with collecting the sputum from the patient's
doorstep. After a meeting with Apollo regional
representatives in Jharkhand, Apollo lab
identified specific areas where they could
provide sputum collection services. However,
they mentioned facing difficulties in collecting
sputum on two occasions due to operational
issues at the labs.

A discussion and meeting were held among
WHP Head Office (HO) and state teams,
leading to the decision to recruit two sputum
collectors for Jharkhand (one for each
district).

3. The secondary assessment phase at the health facility for clinical assessment and
referral

1. Medical Officers were unwilling to fill
out the referral clinical assessment
sheet provided by WHP. Formative
observations revealed that MOs were
reluctant to engage in paperwork, and
some of the forms submitted by them
were not properly filled out.

2. Clinical evaluation was pending for
many patients in the private sector
because private physicians refused to
complete the necessary paperwork for
the patients.

3. During the facility assessment, it was
observed that there is a need for further
discussion on the initial assessment
parameters to evaluate lung health for
pulmonary rehabilitation.

Continuous advocacy efforts were made with
MOs to encourage them to consider ETA as a
distinguishing trend in their clinical practice.
An endorsement letter or communication
from the DTOs to MO for clinical evaluation
was also circulated to medical officers by the
DTOs.

Continuous advocacy was conducted through
the Care Coordinators to facilitate the
assessment of these patients and coordinate
with the doctors.

The care coordinator recorded five vital

parameters—pulse rate, respiratory rate,
temperature, heart rate, and oxygen
saturation—for pulmonary rehabilitation

assessment. After multiple consultations with
physiotherapists and pulmonologists, it was
determined that only oxygen saturation and
respiratory rate were considered for the
referral of patients for pulmonary
rehabilitation.
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4. Patients were sent to pulmonologists for
further assessment, and based on the
best course of treatment, they were

referred to physiotherapists. It was
observed that a very small number of
patients were referred for pulmonary
rehabilitation.

5. Some TB patients refused to visit health
facilities for clinical assessment due to
previous poor experiences with patient
support provided by hospital staff. In
some instances, patients forgot the
referral or assessment form, which must
be carried with them when they visit.

6. Some private patients were reluctant to
visit providers' clinics at the end of their
treatment, as each visit involved some

There is a need to develop a structured
national programmatic guideline,
recommendations criteria, or clinical standard
for pulmonary rehabilitation. Physiotherapists
should specialize in Cardiopulmonary therapy
to prescribe differential rehabilitation
programs based on the clinical status of
Pulmonary TB patients.

Continuous advocacy was carried out through
the CCs for these patients to facilitate the
assessment, and the district NTEP team was
sought to ensure the assessment at the health
facility. TBHVs were engaged (in Surat) as
gatekeepers at the tertiary care facilities to
ensure consultation with pulmonologists and
to complete all the advanced investigations as
indicated by the pulmonologists.

Private patients were briefed about the free
services provided under the interventions, but
dropouts were still observed in this cohort.

costs. Hence, there were a few cases of
reluctance among private patients.

6. Recommendations

Even though the intervention was carried out in a small geographic area of the country, the team
has substantial data for discussion and recommendations for wider scale-up. For each challenge
that was faced, appropriate corrective action was undertaken. The lessons learned during the
current implementation are listed below.

1. Assessment of treatment outcome: One of the most significant learnings is that although
standard clinical and radiological evaluations of patients at the start of anti-TB treatment
and during treatment monitoring can identify initial sequelae, the end of treatment
provides an opportunity to confirm cure from TB or assess post-TB sequels. To identify
and measure any potential impairment brought on by post-TB lung disease, a thorough
comprehensive assessment should be conducted by systematically trained staff. The
evaluation should concentrate on standard clinical, bacteriological, radiological

examination criteria, and the functional impact of TB sequelae and any necessary

pulmonary interventions.
2. Monitoring of the Treatment Outcome: It was learned that updating outcomes in Ni-
kshay requires close monitoring at the time of treatment completion. A cohort-based

dashboard within Ni-kshay may assist decision-makers in ensuring the completeness of
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the end treatment assessment results and treatment outcomes in a timely manner
(preferably within a week). However, additional efforts should be carried out to validate
the information.

Monitoring of the Retreatment Rate / Relapse Rate: Apart from treatment outcomes,
another set of indicators that the state should monitor includes the retreatment rate, the
duration between treatment outcomes, and new episodes in previously treated cases.
The number of episodes among previously treated patients should also be monitored.
The daily regimen and newer PMDT guidelines provide enough evidence as of now.
However, the state should identify pockets where the relapse rate of previously treated
patients (both from public and private PHIs) is higher and prioritize them for end
treatment assessment interventions, based on the above-mentioned learnings.
Operational Research to establish the three-tier mechanism to ensure continuum of
Care: The above intervention offers a broad scope of learnings and opportunities to
identify areas where operational research would provide more implementation clarity.
Research findings should inform the development of state-specific Standard Operating
Procedures (SOPs) for end-treatment evaluation by front-line workers. The execution
mechanism within the existing health system, as well as the referral and support
mechanism to link patients with pulmonologists/physiotherapists, etc., should be
adopted for local implementation based on available resources.

Operational guidelines for Presumptive NTM diagnosis and Management:
The identification of culture-positive reports due to NTM highlighted the need for a
reconfirmation protocol for Non-tuberculosis mycobacterium diagnosis. Management
should be considered based on the clinical condition of the patients. Field visits and
results underscored the necessity to establish a programmatic guideline for presumptive
NTM diagnosis and management.

Pulmonary Rehabilitation (PR) among patients with lung impairment: A small yet
significant proportion of patients continued to exhibit abnormal pulmonary functions
even after successfully completing treatment. The NTEP should collaborate with NCD
programs (NPCDCS) to develop guidance for pulmonary rehabilitation among patients
with lung impairment. Specific screening criteria and instructions on the roles and
responsibilities of staff should be identified for pulmonary rehabilitation during the post-
treatment period. Pulmonary rehabilitation encompasses a comprehensive package of
interventions, including exercise, education, nutrition, self-management activities, and
psychosocial support.
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7. Annexures

Annexure-1: Case studies

A case study from Jharkhand

A patient named XXXXXXX, age - 56, male residing
in garahtoli near kantatoli, Ranchi. His family has
three family members, including his wife and son.
On 03/10/2020 his son, named Pritish Chaudhary,
age 24, has severe cough complaints. Dr.Mukheriji
referred him to the government facility and as per
their presumptive symptoms, he was undergone
through clinical, radiological and microscopic
examinations and finally, his son was diagnosed
with pulmonary Drug Sensitive Tuberculosis. The
medicine was started and contact tracing of their
family occurred by WHP team under THALI

project. All their family members were screened
for sputum microscopy then, and the results were negative for Ajay Chaudhary and his wife.

Later, Ajay Chaudhary complained of chest pain, weight loss and fever. He was going to kamal
medicine, and the pharmacist gave him medicine as per their complaints, but the symptoms did
not subside and he visited the kamal medicine again and asked for another medicine as he was
not getting relief from their symptoms. Then the pharmacist of kamal medicine asked him to go
for a chest x-ray and was later diagnosed with TB. He regularly took medicine and called on the
number as STS briefed him. He also underwent the end of IP test & end of CP test which were
negative. STS also linked their account with Nikshay Poshan Yojna.

He was recruited under End Treatment Assessment & Pulmonary Rehabilitation intervention in
the Sadar & Doranda TU of Ranchi district. Under the eligible patients' list, Ajay Chaudhary was a
beneficiary, and WHP care coordinator Piu Naskar had contacted him for the pulmonary
assessment and sputum culture. While the pulmonary assessment, she screened Ajay Chaudhary
for vital parameters i.e, Respiratory Rate, Oxygen Saturation, Blood Pressure, Temperature and
Pulse Rate and MMRC scale, including a questionnaires-based tool in which he was found at high
risk for pulmonary impairment. She also gave him a free x-ray voucher for a chest x-ray at the
end of the treatment evaluation.
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He visited the pulmonology department at RIIMS
hospital, where Dr. Brajesh Mishra —a pulmonologist
-- screened him and gave symptomatic treatment for
breathlessness. The pulmonologist referred him to
the physiotherapy department and cardiology
department for Echocardiography. Physiotherapists
provide home-based exercises i.e, breathing
exercises and upper and lower limb endurance
exercises. WHP also provided referral slips that
prioritized the patients at RIIMS pulmonology
department.

Thus, Mr. Ajay Chaudhary and his family got benefit
a lot through WHP through various interventions like contact tracing, iSmart intervention,
Adherence technology and lastly, end treatment assessment & pulmonary rehabilitation. All the
family members will be screened for post-treatment follow-up in the upcoming month.

A case study from Gujarat

Case-1

The ETA team screened a patient aged 45 years female and found to be at high risk based on the
pulmonary symptoms. Thus, she was referred to
Civil hospitals for consultation of Pulmonologists.
The patient denied it multiple times and refused to
visit the Civil hospital despite multiple follow-ups.
The sputum was collected and sent for
microbiological analysis per intervention protocol.
In the meantime, project staff contacted her
multiple times as she didn’t turn up for end
treatment assessment and consulting with

pulmonologists. As soon as the lab report
confirmed NTM +ve, the project staff visited them
personally again to convince her and consult the specialist at the civil hospital. After multiple
counseling, she was convinced to visit the Civil hospitals. In due course, she consulted the
Pulmonologists and is under treatment now.
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Case-2

Komal Gondaliya, A 22 year’s girl has just
completed her treatment with cured
outcome on 10th March 2022 for a second
episode of recurrence. Previously, She took
the complete course of treatment in 2020
also. There was no history of TB in his
family. The Care Coordinator (Dharmishtha)
came to know about this patient during a
home visit under ETA intervention. Care
Coordinator found that she was still taking
medicines for TB till that time. She

complained of chest pain and appetite loss
during the Pulmonary Rehabilitation
assessment. She also had problems with routine daily work. Care Coordinator referred her to
SMIMMER medical college after initial screening as per decided protocol. She provided her
sputum sample for the culture test too.

“A new hope came to her daily life again as she had just completed her long duration treatment
of TB with “Treatment completed” outcome. She wanted to re-open her beauty parlor and start
an income to be financially independent. Unfortunately! She is again on treatment for NTM
(Non Tuberculous Mycobacterium) but she is motivated to be cured again”

Her mucopurulent from chest was referred for CBNAAT test as per the doctor's suggestions and
diagnosed positive for TB. In the meantime, she also found NTM positive in Culture report dated
5th Apl.2022. Care Coordinator updated the report to Komal and visited the provider of
SMIMMER along with her. Doctor recommended her NTM treatment as per the culture report.
Obviously, She was depressed with the new infection but the Care Coordinator counselled her
for complete treatment and mental health. At present, she is in Treatment. Her successful
outcome is awaited.

Case-3

Bahadur Singh Vaghela is a 65 years old man living with his family in Gandhinagar, Gujarat. There
are seven adult members in his family and he had no single history of TB among them. He was a
labourer by profession and had an asset of large land proportion. He used to sell small pieces of
land for livelihood. Bahadur Singh was first diagnosed with TB in 2018 when he complained of
severe cough and chest pain. He completed his treatment with the Cured outcome at that time
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at a government facility at Gandhinagar.He had been substance abused for a long time.
Consumption of Alcohol, smoking Bidi (Kind of Cigarette), and chewing tobacco was the routine
in his daily life. He never left from his addiction even he was in treatment of TB during multiple
episodes. He completed his fifth TB recurrence episode on 5th April 2022 with a cured outcome.

Bahadur Singh complained about his
severe cough, chest tightness including
breathlessness. Care Coordinator (Hetal)
identified this patient during a Home visit
under ETA intervention. Care Coordinator
referred him for Pulmonary
Rehabilitation, including clinical
assessment to GMERS medical college-
Gandhinagar after initial screening. She
counselled him for free culture test and
his sample was referred for the same test

with the support of hired Lab. Agency.

“A patient full of life enjoyed his days happily. His only philosophy to “CHINTA CHHODO, KHAO
PIYO MAST RAHO” (Stop worrying, Eat-Drink and Be Happy). Currently, He is on treatment with
a sixth episode of recurrence. He never thought that his substance abuse will cause his routine
life to worsen and disturb his family’s life too”

Bahadur Singh diagnosed TB positive in culture report again on 3™ May2022. His same sample
was found TB positive in IRL Ahemdabad during re-confirmation on 9 May2022. In addition,
there was no any resistance confirmed by IRL Ahemdabad in First Line LPA. On that day his
severity grown up. In the meantime, Bahadur Singh again called and updated his condition to the
Care Coordinator. He has referred again to GMERS medical college. The doctor of GMERS medical
college again suggested him for CBNAAT Test at Civil hospital, where he diagnosed MTB detected
with Rifampicin resistance on 12" May 2022. Moreover, he was also monitored as per the
Differentiated Care model. His treatment started from 13™ May2022. Currently, Bahadur Singh
is on treatment and feeling better now. He also minimized the usages of substance currently after
MH sessions. His family members were also supportive for him and caring routinely. NTEP team
also monitoring his treatment adherence through MERM technology and keep regular follow up.
A successful result is awaited from his treatment.
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Annexure-2: Script for Care Coordinator

Name:

Brief about the organization and Project:

Take consent:

Objective:

Ask About General Health Condition:

Pulmonary Assessment:

Assessment & record of Vital Parameteres:

Referral if any abnormility (PR & Vital Parameteres):

End Treatment Evaluation (Referal for X’ray & Clincal Examination by MO-PHI):
Spot sample collection along with request form and submitted to designated

place:
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Annexure-3: Script for Laboratory

THATHIT / THET AT AT oo, € | H GO of T Toieh A aTel BT/ TET § | T
TSI WHP (World Health Partners) 3R Fareed fasimer & Ary et &l 3eqctel & &1 H
FH IS | FT AN I (FNT FTAH) T WS | “3PR T (AT F INAR F FeET @
w2 &ff) At arafRre S W@ | 3R AE Y IrTRe §HT AT AT { Pl W |”

SIHT T 3Tk ETalT START & SelTol T I 376 QBT AT | SHT A H 37d 3HTTeh S (TR
Fr v IR TR A AT BT & | 3T S 7 ATH felfFas ey (MGIT 960) € | 3T ST & S16, 9T
TN Y 3T QIR 3737 AN T A RATE AT AT | 38 o & Fow 3@ g a7 foram
ST |

373 Ueh-aT 3T TEer WHP & T ties JiifhaR o 3mdet ¥ &9 (fBsalh) foam gham | foras
YT =T e T hh STHT Fleh TGAT ¢ | ﬁ?wmﬁ(ﬂmm)mmwa’rﬂﬂ?ﬂ
TYeA Y (f3sall) olet & fore (feer i warg aamd) 3T | 31 319 39 8] R Fth & o faw
3T TEN ? AT I &1 FEdAT Y F fAHTAA T TUPT AT UITE & T hiof THATCT
Y | TR FEIST AT ST § ol SEL THI oleh] SoTehl GIAHT 3THR 3oTeh g1 & TIeH o (fSsal)
o ST |

Request Form for Test
Name Of the PAtIENT: ...ttt ee e eraenes

NikshaylD............. Age:....oen.... Gender:(M/F)...oceeeererennen. Mobile..................
AQAIESS: vttt ettt sttt e e e s s b et es b et et s er et e s e e eeeneeneans
Laboratory Name:

Refer by CC (WHP) ..., Mobile....coieie s

Date (DD/MM/YY)..oooovveeeeereeeeeieeeenns Time [ Place: .

Type of Test(Tick):
Liquide Culture(MGIT-960):
DST:

Signature:
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Annexure-4: Referral Slip for Pulmonary Assessment of Persons with

B
Name of the patient: NI-KSHAY ID:
Age: Gender (M/F) Mobile
Address:
Name of TU: Name of PHI:
Refer to Medical Colleges ( ) Refer by:

Reason for Referral:

(Tick for any alter parameters)

1 Are you suffering from a cough?
Is there any wheezing sound while breathing?
(Patient response only)

3 Are you taking an inhaler for respiratory complaints?

4 Do you feel chest tightness?

5 Do you have respiratory infection?
(Like - Bronchitis, Bronchiolitis, Pneumonia)

6 Have you been hospitalized due to respiratory complaints?

7 Do you have a family history of respiratory complaints like
COPD/Asthma?

8 Are you smoking, currently? (Whatever frequency)

9. Do you have shortness of breath?

If yes, please “Tick” given below score as per (Modified Medical Research Council)
MMRC scale -

Grade 0 — Not trouble by breathlessness except on strenuous exercise

Grade 1 — Short of breath when hurrying or walking up a slight hill

Grade 2 — | walk slower than then people of the same age

Grade 3 — | stop for breath after walking about 100 m

Grade 4 — | am too breathless to leave the house
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Vital Parameters

1. Temperature 35.8-373C <35Cor>41C
35to 41
2. Oxygen 95%-100% X>=94 to X<=100
Saturation X <94 to X>=90
(SP0O2) X<90toX>85
X< 85
3.  Pulse Rate (PR) 60-100/min X <60 or X> 100
60 to 100
4. Respiratory 12-18/min X<8
Rate (RR) X<12

X>=12to X<=18
X>18 to X <=24

X>241to0X<30
X>=30
5. Blood Pressure 120/80 Normal = 120/80
(BP) mmhg Higher normal < 140/90

Hypertension > 140/90
Hypotension < 60
severe  Hypertension
200/100

Source- differentiated care intervention scoring criteria

Referral criteria:

e Suffering from at least 2 symptoms out of 8 listed symptoms in the above.
e MMRC = > Grade 2 (question no.9)
e Any vital parameters reports score =>1 (except temperature)

>
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Annexure-5: End Treatment Assessment Questionnaire of Persons
with TB

= Patient Name:

= NID:

= TU Name:

» Type of Medication (Public/Private):

» Treatment interruption if any (In days):

= |cterus: Yes/No

=  Oedema: Yes/No

= Sputum AFB: (Positive/ Negative/ Not Done):

= Chest X ray impression: (Consolidation / Fibrotic lesion (Old Koch's)/ Other respiratory
illness/Not Done):

= Any laboratory test suggested:
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Annexure-6 Supporting Letters
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Annexure-8: Interview guide for ETA recruited patients

General introduction and consent

Canyou tell usin brief about your TB treatment journey so far (Probe: Emphasis on public-
private transitions, accessibility to the treatment, ADRs)

Please tell us about your acceptance for evaluation at the end of your treatment (Probe:
Explore the knowledge of the patient on the importance of ETA, How they have perceived
the CC assessment, Interaction with CC)

As per the patient view, how do they react to the end treatment referrals to the Medical
Officer and/or to the Pulmonologists for their clinical assessment (Probe: Access to
healthcare, additional expenses, perception of visiting healthcare facilities with the
absence of any clinical symptoms)

Please consider the CC interactions and investigate the accuracy of the referrals and non-
referrals. Note down the challenges font by the CCs while recruiting the ETA patients.
Discuss the patient's perception and acceptance of the ETA. Consider the personal and
anticipated issues for visiting healthcare facilities.
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Annexure-9: Glimpses from the field

From Jharkhand

Field assessment by CC during the first

Field assessment by CC during the first
home visit

home visit

From Gujarat

Meeting with Medical officer on ETA for Clinical Sharing intervention update with HOD
Assessment pulmonologist -SMIMMER

Field assessment by CC during the first home visit
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