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Background: Pulmonary tuberculosis can affect lung function and the pulmonary function test of
post-patients shows airway obstruction which is not reversible. This group of patients is in the
category of post-TB obstruction syndrome with symptoms and signs similar to Chronic Obstructive
Pulmonary Disease (COPD). The objectives of our study are: To determine the factors causing the
development of obstructive airway disease in post-tuberculous individuals & To assess the severity of

obstruction based on GOLD criteria.

Materials and Methods: The study was conducted in the Department of Pulmonary Medicine,
Government Medical College Hospital, Thiruvananthapuram. This was a cross-sectional study that
included patients with a history of pulmonary tuberculosis, (= 6 months after treatment), the
pulmonary function test of each patient was assessed using spirometry as obstruction, restriction,
mixed pattern or normal and in obstruction, the severity of obstruction was assessed as mild,
moderate, severe, very severe based on GOLD criteria.

Results: In our study, 84% of patients had abnormal lung function, with obstruction as the
predominant abnormality in 36%, 21.8% demonstrated restrictive abnormalities, and 26.1% showed
mixed patterns. Among individuals with obstructive lung disease, the severity of obstruction was
assessed based on their post-bronchodilator FEV1% according to GOLD grades for COPD. It was
observed that 67.4% had moderate obstruction. The mean FEV1 for the moderate obstruction
group, the most prevalent among obstructive cases, was 1.41 litres.

Conclusion: Patients with a history of pulmonary tuberculosis in the past, often present with signs
of permanent impairment in lung function, which may manifest as obstruction, restriction, or a
mixed pattern. Tuberculosis is an independent risk factor for the development of obstructive airway

diseases.
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Introduction

Post-tuberculosis pulmonary sequelae is a problem
that frequently arises in the community, especially
in countries with a high prevalence of pulmonary
tuberculosis. A large number of people recover after
full anti-tuberculous treatment, but some patients
have clinically symptomatic shortness of breath,
especially during exertion. Most often chest
radiology shows minimal post-tuberculous changes
(fibrosis and calcification) and pulmonary function
shows airway obstruction which is not reversible.
Patients in this category have post-tuberculous
obstructive syndrome with symptoms and signs
similar to Chronic Obstructive Pulmonary Disease
(COPD).[1] Maximum loss of lung function usually
occurs in the first 6 months after diagnosis and
stabilizes around 1.8 months after the end of
treatment. Structural damage increases with each
reactivation and this correlates with an accelerated
loss of FEV1. Delayed diagnosis and inappropriate
regimens during tuberculosis treatment may play a
role in causing post-TB lung disease. There are
certain common risk factors for the development of
COPD and pulmonary tuberculosis like smoking,
biomass fuel exposure, low socioeconomic status,
diabetes mellitus, vitamin D deficiency etc. The
development of chronic airflow obstruction in post-
TB patients may be related to common risk factors
or tuberculosis-associated lung damage. [2]

After completion of anti-TB drugs in pulmonary TB
patients, these patients need regular follow-up for
early identification of post-TB obstructive airway
diseases so that proper available treatment can be
initiated before further progression of the disease
occurs. Efforts to improve long-term lung health
should be a part of tuberculosis care. Hence this
study aimed to assess the proportion of obstructive
airway disease in post-TB patients and thereby help
in the early identification of obstructive airway
disease and early initiation of treatment, which
helps to reduce exacerbations in future and improve
quality of life. The objective of the study is to
estimate the proportion of obstructive airway
disease in patients with a history of pulmonary
tuberculosis who have received at least 1 month of
anti-tuberculous treatment (= 6 months after
treatment) and to determine the factors causing the
development of obstructive airway disease in post
tuberculous individuals and to assess the severity of
obstruction based on GOLD criteria.

Methodology

The study was conducted in the Department of
Pulmonary Medicine, Government Medical College
Hospital, Thiruvananthapuram. This was a cross-
sectional study which included patients with a
history of pulmonary tuberculosis, (= 6 months
after treatment), the pulmonary function test of
each patient was assessed using spirometry as
obstruction, restriction, mixed pattern or normal
and in obstruction, the severity of obstruction was
assessed as mild, moderate, severe, very severe
based on GOLD criteria and those who had
bronchodilator reversibility in spirometry were
excluded from the study.

Table 1: GOLD Grades and Severity of Airflow
Obstruction in COPD

In COPD patients (FEV)/FVC < 0.7):
GOLD 1:  |Mild

FEV1 80% predicted

GOLD 2: Moderate 50% FEV1 < 80% predicted

GOLD 3: Severe 30% FEV1 < 50% predicted

GOLD 4: IVery Severe FEV1 < 30% predicted

Inclusion Criteria:

= All individuals with a history of pulmonary
tuberculosis, who have received at least 1
month of anti-tuberculous treatment (= 6
months after treatment).

= Individuals who can do spirometry.

= Individuals who are willing to participate in the
study and give consent.

= Age >18 years

Exclusion Criteria:
= Patients with active tuberculosis, underlying
malignancy.

= Diagnosed cases of asthma / COPD.

= Patients with a smoking index >100, biomass
index >60 and occupational exposures.

Study period: One and half years after getting
Institutional Ethical Committee clearance.

Sample Size: Taking 44.62% as the prevalence of
obstructive airway disease in post-TB patients in a
study conducted by Raja Dhar Et Al, a pilot study
published in the European Respiratory Journal 2018
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P = 44.6%,q = 55.4%, d = 20%p

P= prevalence of obstructive airway disease in post-
TB patients

q= 100-p

This sample size, n = 119

Sampling Method: Patients were consecutively
recruited till the sample size was reached.

Study Variables

Demographic variables:
= Age

= Sex
= BMI
= Smoking index
= Biomass index

= QOccupation

Disease variables:
= MMRC grading of dyspnea on exertion

1.Grade O
2. Grade 1
3. Grade 2
4. Grade 3
5. Grade 4
= Spirometric indices like FVC, FEV1, FEV1/FVC,
FEF 25-75

= Lung function : obstruction , restriction , mixed
pattern , normal

= Duration after completing TB treatment in
months

= The severity of obstruction - mild, moderate,
severe, very severe.

Data Collection Tool

Data will be collected in a semi-structured
questionnaire after taking informed consent.

Data Collection Technique

After obtaining informed written consent, patients
with a history of tuberculosis and who have
completed pulmonary TB treatment (=6 months
after completion of treatment) meeting the inclusion
criteria attending the OPD of the Department of
Pulmonary Medicine and those patients under DTC
Trivandrum were enrolled in the study.

These patients were interviewed, and demographic
characteristics and clinical history will be noted.
Spirometry with a computerized spirometer was
done - Spirometry with bronchodilator reversibility
will be performed as per Joint Indian Chest Society-
National College of Chest Physicians guidelines for
spirometry. It is a physiological test that measures
the maximal volume of air that a person can inspire
and expire with maximal effort. FVC, FEV1,
FEV1/FVC and FEF25-75 ratio are calculated using
spirometry and the values of all indices will be
noted. Patient data; including age, sex, weight,
height and medication history, were collected before
the pulmonary function test. Pulmonary function
test was performed by a trained technician. Each
patient performs at least three acceptable forced
expiratory manoeuvres, which fulfil the criteria of
repeatability. The normal pulmonary function should
have FEV1 >80%, FVC 280% and FEV1/FVC =70%
of predicted values. For abnormal pulmonary
function, an obstructive defect is FEV1/FVC <70%
and a restrictive defect if FEV1/FVC=70% and
FVC<80% and a mixed defect if FEV1/FVC<70%
and FVC<80% of predicted values. Post
bronchodilator reversibility is an increase in FEV1 of
>12% and >200ml from baseline (greater
confidence if the increase is >15% and 400ml)
measured 10-15 min after 200-400 mcg salbutamol
or equivalent compared with pre-bronchodilator
readings and is done to rule out asthma. The
pulmonary function test of each patient will be
assessed - obstruction, restriction, mixed pattern or
normal and in obstruction, the severity of
obstruction will be assessed as mild, moderate,
severe, or very severe based on GOLD criteria.

Data Analysis

Data was analyzed using the statistical package
SPSS 26.0 (SPSS Inc., Chicago, IL) Descriptive
statistics were performed to estimate the
PROPORTION of the respective groups. The Chi-
Square Test was used to check the association
between the variables.

Ethical Considerations
= Informed written consent will be obtained from
the patients.

= Confidentiality of subjects will be maintained
throughout the study.

= No financial burden will be imposed on subjects.
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= The study will commence only after receiving
approval from the institute's research
committee & institution ethics committee.

Data Analysis

1. Data entry would be done in Excel and analysis
using spss27 software.

2. Qualitative variables will be summarised as
percentages and quantitative variables as mean and
standard deviation.

Ethical Considerations
= Informed written consent will be obtained from
the patients.

= Confidentiality of subjects will be maintained
throughout the study.

= No financial burden will be imposed on subjects.

= The study will commence only after receiving
approval from the institute's research
committee & institution ethics committee.

Results

In this study, 84% of patients exhibited abnormal
lung function, with 36% showing obstructive
patterns, 21.8% demonstrating restrictive
abnormalities, and 26.1% exhibiting mixed
patterns. Dyspnoea was the most prevalent
symptom  observed among post-tuberculosis
subjects.

In our study population, a significant majority of
patients (44.5%) experienced Grade 2 dyspnoea
according to the MMRC dyspnoea grading system,
significantly compromising their functional quality.
Among individuals with obstructive lung disease, the
severity of obstruction was assessed based on their
post-bronchodilator FEV1% according to GOLD
grades for COPD. It was observed that 67.4% had
moderate obstruction (FEV1% between 50-80%),
followed by 20.9% with severe obstruction, 7% with
mild obstruction, and only 4.7% with very severe
obstruction.

The extent of radiological involvement was assessed
among our study population, the majority (52.9%)
had unilateral or no radiological involvement and
47.1% had bilateral involvement and we could find
an association between the extent of radiological
involvement and lung function abnormality, with the
majority of patients with obstruction had bilateral
lung involvement.

Table 2: Association between Duration after Rx
vs Lung function

Lung function

(OBSTRU [RESTRI
CTION |CTION
Duration |6 ICount 2 0 1 0o B
after Rx  [MONTHS- [% within 66.7 10.0% 33.3% [0.0 |]100.0%
1YEARS  |Duration after Rx|% %
1-2 YEARS|Count 7 1 0 o 8
% within 87.5 |112.5% [0.0% (0.0 [100.0%
Duration after Rx|% %
2-5YEARS [Count 0 7 5 4 |16
% within 0.0%/43.8% |31.3% [25.0[{100.0%
Duration after Rx %
S5YEARS  [Count 10 |35 20 27 192
% within 10.9 [38.0% [21.7% |29.3|100.0%
Duration after Rx|% %
[Total ICount 19 |43 26 31 |119
% within 16.0 [36.1% [21.8% |26.1/100.0%
Duration after Rx|% %
P VALUE 0.0001*

Table 2: Association between Duration after Rx vs
Lung function

P<0.05 is statistically significant.

The chi-square test reported a significant
association between Duration after treatment
vs Lung Function (P<0.05).

LUNG FUNCTION

40 36.1
35
0 26.1
25 21.8
20 16
15
10

5

0

NORMAL OBSTRUCTION RESTRICTION MIXED

Figure 1: Pulmonary function assessment of
the study population using spirometry

MMRC

44.5

40

35

30

25 193 193

20 16.8
15

10

5

[

Figure 2: MMRC grading of dyspnoea in the
study population
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FEV 1 % GRADING(OBSTRUCTION)

67.4
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50
40
30 209
20
o — —

>80% mild 50-80% moderate 30-50% severe <30% very severe

Figure 3: severity of obstruction in my study
population based on FEV% grading.

Bar Chart

Lung fuction
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W OBSTRUCTION
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Figure 4: Association between Duration after
Rx vs Lung function.

Discussion

Tuberculosis (TB) poses a significant public health
challenge worldwide, particularly affecting low and
middle-income countries. Despite the successful
implementation of standard anti-TB therapy
resulting in the cure of the majority of patients,
many individuals still suffer from chronic respiratory
symptoms such as cough, sputum production,
and/or dyspnea. These symptoms significantly
impact their quality of life and increase the risk of
mortality.

Post-tuberculosis lung disease refers to chronic
changes in the Ilungs that persist following
successful treatment of pulmonary tuberculosis. The
long-term consequences of post-tuberculosis lung
disease (PTLD) manifest as alterations in chest
imaging and impairments in pulmonary function.
Post-tuberculosis pulmonary function abnormalities
include airflow obstruction, restriction, or mixed
patterns, with obstruction being the predominant
abnormality.

After completing treatment for pulmonary
tuberculosis, patients should undergo regular follow-
up visits to monitor for any potential relapse and to
detect early signs of obstructive or restrictive lung
abnormalities. Utilizing tools such as spirometry can
facilitate early identification and treatment, thereby
preventing adverse outcomes. [3]

The study aimed to determine the proportion of
obstructive airway disease in individuals previously
treated for pulmonary tuberculosis at a tertiary care
centre using spirometry and to evaluate the severity
of obstruction based on GOLD criteria. The study
was done among 119 individuals with a previous
history of pulmonary tuberculosis.

The mean age of the study population is 56.344
years, with ages ranging from 19 to 83 years with
57.1% being males. Similarly, IM Baig et al. found a
mean age of 56.4 years for males and 44.2 years
for females in their study, and 76.5% were males
which aligns closely with our study findings [4].
Additionally, Raja Dhar et al. in their study, reported
that the majority of their subjects were above 50
years of age, predominantly males(83%). [5]

In our study, the majority of the participants were
nonsmokers  (71.4%), while the remaining
participants had a very minimal smoking index of
less than 100. Almost all participants had no
occupational risk for obstructive airway diseases.

Additionally, most participants (67.2%) had no
exposure to biomass fuel, and those who did had a
biomass index of less than 60. These criteria were
intentionally set to minimize common risk factors
for the development of obstructive airway diseases,
similar to studies by Raja Dhar et al [5] and Tarigan
A P etal. [6]

In our study, the majority of patients (77.3%) had
completed anti-tuberculous treatment more than 5
years ago. This finding aligns with the studies by
Raja Dhar et al. [5] and IM Baig et al. [4], where
65% of patients with obstructive ventilatory defects
had been treated over 10 years earlier.

Additionally, P. A. Wilcox et al. [7] reported that
obstructive changes become more pronounced after
10 years of follow-up, correlating with residual
scarring visible on chest radiographs, regardless of
initial findings. Our study also identified a significant
association between the duration since completing
anti-tuberculous treatment and the decline in lung
function, with a p-value of 0.0001 (p < 0.05).

Patients who have recovered from pulmonary
tuberculosis are highly susceptible to developing
abnormalities in lung function. The decline in
pulmonary function following completion of TB
treatment correlates with prolonged respiratory
symptoms that significantly impact quality of life.

46 Int J Med Res Rev 2025;13(1)
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In this study, 84% of patients exhibited some form
of abnormal lung function, with 36% showing
obstructive patterns, 21.8% demonstrating
restrictive abnormalities, and 26.1% exhibiting
mixed patterns. These findings emphasize a
significant burden of post-treatment pulmonary
function impairments among tuberculosis patients,
with obstructive patterns being the most frequently
observed. Dyspnoea was the most prevalent
symptom observed among post-TB subjects. In our
study population, a significant majority of patients
(44.5%) experienced Grade 2 dyspnoea according
to the MMRC dyspnoea grading system, significantly
compromising their functional quality.

Many studies have shown similar findings. In the
study by IM Baig et al(8), 55.3% had an obstructive
ventilatory defect, 29.9% had a restrictive pattern
and 14.8% revealed a mixed pattern in spirometry.
Similarly in a study by Raja Dhar et al [4] on the
prevalence of OAD in patients with a history of
Pulmonary Tuberculosis in the absence of risk
factors of OAD, the prevalence was 44.62%. These
study findings are similar to our study with
obstruction as the predominant pulmonary function
abnormality. In a study conducted by Pasipanodya
et al. (2007) in the USA(49), it was found that 59%
of participants had some form of abnormal lung
function and the prevalence of obstructive
impairment was 15%, restrictive impairment was
31%, and mixed impairment was 13%. In this study
the predominant abnormality was restriction. These
findings highlight the importance of regular follow-
up in post-TB subjects, along with timely
interventions as necessary to enhance their quality
of life.

In our study population, among individuals with
obstructive lung disease, the severity of obstruction
was assessed based on their post-bronchodilator
FEV1% according to GOLD grades for COPD. It was
observed that 67.4% had moderate obstruction
(FEV1% between 50-80%), followed by 20.9% with
severe obstruction, 7% with mild obstruction, and
only 4.7% with very severe obstruction. The mean
FEV1 for the moderate obstruction group, the most
prevalent among obstructive cases, was 1.41. These
findings are consistent with those of Raja Dhar et al.
[5] regarding the prevalence of obstructive airway
disease in individuals with a history of pulmonary
tuberculosis, where the mean FEV1 among those
with OAD was 1.27.

According to spirometric criteria (GOLD), none of
their patients were classified as having mild COPD,
while 62% had moderate disease, 28% had severe
disease, and 10% had very severe disease.
Similarly, in the study by A P Tarigan et al, [6] 60%
of their subject had a moderate obstruction and
none had a mild obstruction. These consistent
findings indicate the significant impact on lung
function in individuals with a history of tuberculosis,
highlighting the severity and chronicity of
respiratory impairments in this population.

The extent of radiological involvement was assessed
among our study population, the majority(62.2%)
had unilateral involvement and 37.8% had bilateral
involvement and we could find an association
between the extent of radiological involvement and
lung function abnormality, with the majority of
patients with obstruction had bilateral Ilung
involvement This suggests that the severity of
radiological findings may correlate with the severity
of obstructive airway disease. Comparing these
results with other studies, such as those by Raja
Dhar et al. [5] and A. P. Tarigan et al. [6], would
likely reveal similar patterns of radiological
involvement and its impact on lung function among
post-tuberculosis individuals. These correlations
underline the persistent and clinically significant
respiratory sequelae experienced by TB survivors,
necessitating comprehensive management
strategies.

Conclusion

Our study identified a high prevalence of obstructive
airway disease in individuals previously treated for
pulmonary tuberculosis, even after excluding other
risk factors. Most cases demonstrated moderate
obstruction. We observed a significant correlation
between radiological findings, especially bilateral
lung involvement, and the severity of obstructive
lung disease, indicating that radiological
abnormalities could predict the extent of lung
function impairment following TB treatment.
Additionally, our findings suggest that obstructive
changes can persist and deteriorate over time,
emphasizing the chronic and progressive nature of
post-tuberculosis lung sequelae. Our study together
with the studies mentioned here collectively
highlights the enduring burden of obstructive airway
diseases in individuals who have recovered from
tuberculosis.
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This emphasizes the need for long-term monitoring,
early detection, and appropriate management
strategies to mitigate respiratory impairments and
improve the quality of life for TB survivors.

Limitation: The small study population and the fact
that the research was conducted at a single tertiary
care centre may limit the generalisability of the
findings to other healthcare settings or geographic
regions.
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