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Abstract 

Background: Long after completion of tuberculosis (TB) therapy, many patients with previous pulmonary 

tuberculosis (PTB) continue to experience respiratory symptoms, frequently resulting in Ventilatory 

defect, deterioration in quality of life and exercise capacity. 

Objective: To describe the health of patients with a history of adequately treated microbiologically 

positive Pulmonary Tuberculosis Patients. 

Methods: A cross-sectional study that was conducted in349 successfully treated Pulmonary tuberculosis 

patients of age >18 years who were put on ATT between 1stQ of 2016 TO 4th Q of 2016.  Patients with 

current culture and AFB-positive TB were excluded. Data was collected by demographic details, 

respiratory symptoms, comorbidities and chest radiography findings after TB treatment. Lung function 

impairment was defined by the presence of at least one of these three abnormalities. Radiographic 

abnormalities, effect on quality of life and exercise capacity were assessed by chest X-ray, St George’s 

questionnaire and 6 minute walk test. 

Results: Of a total of 160 participants included in the study, 55.68% were male. The mean age of 

participants was 35.36 years. Radiological abnormality was detected in only 84% patients. Out of finally 

selected 160 successfully treated pulmonary tuberculosis patients pulmonary impairment was observed in 

88(55%). Mixed pattern was the most common ventilatory defect (45.45%) followed by pure obstruction 

(30.68%).Mean 6 minute walk distance was 334.39(137.07) meter and total SGRO score was 

53.34(21.56). 

Conclusion: Post-tuberculous pulmonary function impairment is frequent phenomenon. After tuberculosis 

treatment, nearly half of all tuberculosis patients evolve to impaired pulmonary impairment, mainly mixed 

disorder. Sensitization of patient with symptoms of pulmonary impairment after tuberculosis for an earlier 

visit to healthcare facilities could reduce the impact of PTB on exercise capacity and health related 

quality of patients. 
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Introduction 

Tuberculosis (TB) has afflicted mankind for 

millennia and continues to be a major public 

health burden. In 2018, an estimated 10 million 

people contracted TB and up 1.5 million people 

succumbed to the disease
.[1]

 The lungs are the 

most common site of TB infection, and up to 81% 

of reported TB cases are pulmonary TB (PTB).
[2] 

TB cure is defined as the sterility of body sites or 

specimens previously infected by Mycobacterium 

tuberculosis or completion of a predetermined 

dose and duration of TB therapy.
[3,4] 

A past history 

of pulmonary tuberculosis (TB) is a risk factor for 

long-term respiratory impairment. Post-TB lung 

dysfunction often goes unrecognized, despite its 

relatively high prevalence and its association with 

reduced quality of life. However, a substantial 

proportion of patients (40 - 97%)
[5-10]

 continue to 

experience respiratory symptoms along after 

completion of therapy. In addition, 40 - 100% of 

patients with previous PTB (fibrosis, emphysema, 

bronchiectasis) are reported to have persistent 

chest radiographic abnormalities
.[5,10,11]

. Older 

age, female sex, longer duration of symptoms 

prior to the commencement of therapy, poor 

compliance with therapy and a history of previous 

PTB are factors associated with respiratory 

symptoms and poor radiographic resolution after 

completion of therapy.
[12]

 

 

Objectives 

The objective of this study was to describe the 

clinical health of patients in terms of dyspnoea 

grading, ventilatory abnormalities, radiographic 

abnormalities and outcomes of patients diagnosed 

as Pulmonary Impairment after tuberculosis and 

its effect on their exercise capacity and quality of 

life. 

 

Methods 

This was a cross sectional observational study in 

patients of pulmonary tuberculosis treated under 

pragmatic condition in catchment area of S.N. 

Medical College, Agra from 1
st
 Q2016 to 4

th
 Q 

2016. 

Participants 

All Pulmonary TB patients aged 18 years and 

above who were adherent to TB treatment and 

successfully treated for a new or recurrence within 

the 3 years prior to the study were consecutively 

included in the study. We used the register of the 

TB clinic to identify patients successfully treated 

for PTB. Remaining patients who did not turned 

up to our hospital were followed up at home and 

all contacted patients were included in the study 

group. Patients presenting with the chronic 

obstructive airway disease, asthma, interstitial 

lung disease, lung cancer and lung resection & 

congestive heart failure prior to the TB diagnosis 

were excluded from the study. Patients with 

contraindication for the spirometric test according 

to the ATS/ERS recommendations were also 

excluded 
[13].

 The study protocol was submitted to 

the institutional review board and an ethical 

clearance was obtained before the recruitment of 

participants. All patients with a current diagnosis 

of sputum AFB or culture positive TB were also 

excluded. Informed consent was taken to the all 

the participants. 

Data Collection: Using patients' medical records 

and TB register; we collected demographic data, 

smoking history, underlying comorbidities, 

clinical characteristics and radiographic findings. 

Demographic data included, age, gender, 

residence, level of education. Clinical data 

included symptoms (cough, dyspnea, 

expectoration, haemoptysis, chest pain) at the time 

of entrance of study. Chest radiographs were 

examined by a radiologist and a pulmonologist 

both. The type of lung lesions i.e. cavities, 

bronchiectasis, calcification, infiltrates, fibrotic 

lesions and sigh of hyperinflation were identified. 

Fibrotic pattern was defined as lung lesions 

characterized by atelectasis of the upper lobe, 

retraction of the hilum, compensatory lower lobe 

hyperinflation, and mediastinal shift toward the 

fibrotic area 
[14].

 The extent of lung involvement 

was determined using a scoring system based on 

the division of each lung in areas
[15,16]

. 
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Lung function tests (PFT) were performed 

according to the American Thoracic Society 

guidelines for subject maneuver, techniques, and 

quality control
[13]

.
 

PFTs were performed by a 

trained investigator with the patient in a sitting 

position. A maximum of 7 to 8 tests were 

performed by each participant. Three tests with 

values within 5% were defined as being 

acceptable, and the best of three values was used 

to grade pulmonary function. Forced Expiratory 

Volume in 1 s (FEV1), Forced Vital Capacity 

(FVC) and FEV1/FVC ratio were measured. 

Airflow obstruction was defined as a post 

bronchodilator FEV1/FVC <70% with FVC 

>80%, restrictive defects as an FEV1/FVC ratio of 

_70% with an FVC <80% predicted, and mixed 

defects as FVC of <80% predicted and an 

FEV1/FVC ratio of <70% 
[13,17].

 Lung function 

impairment was defined by the presence of at least 

one of these three abnormalities. The severity of 

lung function impairment was classified as per the 

FEV1-based criteria agreed by the European 

Respiratory Society (ERS) and theATS 
[13,18].

 

Modified Borg’s dyspnoea scale was applied to 

assess symptom of dyspnoea. Hindi version St. 

George's Respiratory Questionnaire (SGRQ) was 

also applied to assess the effect on quality of 

life.6MWT was done to measure exercise 

capacity. 

Statistical Analysis: variables are reported as 

means (standard deviations (SDs)) and as medians 

(interquartile ranges (IQRs)) when skewed. 

Discrete data are presented as numbers and 

percentages. 

 

Results 

A total of 597 subjects were evaluated to 

participate in the study. Out of which 406 patients 

were of pulmonary tuberculosis and among these 

patients only 349 were above the age of 18 years. 

129 of them were excluded (9 contraindications, 

22 died, 43 were lost in follow up, 18 patients had 

changed regimen, 19 were not evaluated, 7 

chronic respiratory diseases, 4 congestive heart 

failures, 7 nonacceptable spirometric curves). 220 

participants were assessed for the outcome, 158 

completed the treatment, 62 were cured, 32 could 

not be traced, 5 expired and 18 had recurrent 

tuberculosis. Of the 220, finally 165 patients were 

evaluated either by active tracing (144) or self 

reported (21).5 out of these patients were active 

case of tuberculosis and were not aware of it. 

Among these 160 patients, 83 were asymptomatic 

and 77 were symptomatic. 

When spirometric results were presented 88 

patients were found to have ventilator 

abnormalities. Of the 88 participants finally 

included in the study, 55.68% were male 

(figure1). The median (IQR) duration of 

symptoms before the diagnosis of PIAT was 17 

weeks. The other characteristics of the study 

population are shown in Table1. 

 

Lung function impairment 

Lung function impairment in this study was 

observed in 88(55%) successfully treated 

pulmonary tuberculosis patients. The mixed defect 

was the most common ventilator disorder 

(45.45%; 40 participants) while obstructive and 

restrictive defects were present in 27 (30.68%) 

and 21 (23.86%) subjects respectively. (Graph: 1) 

The univariate analysis of factors associated with 

lung function impairment showed that duration of 

symptoms, phlegm, dyspnea, fibrotic pattern and 

radiological abnormalities were associated with 

lung function impairment(Table:3)  

A total of 84% patients revealed radiological 

abnormalities, out of which 78% patients showed 

cavitation and 70% showed fibrotic pattern. 

(Graph 4). 
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Table: 1 Demographic Profile of patients diagnosed as PIAT 

VARIABLES   NUMBER OF PATIENTS % 

Gender  

 Male  55.68 

 Female 44.32 

Marital status  

 Married 68.18 

 Unmarried  31.82 

Age (years)   

 Below 20 10.22 

 21-30 37.5 

 31-40 11.36 

 41-50 25 

 Above 50 15.9 

Socio-economic status  

 Lower  28.40 

 Upper lower 6.81 

 Lower middle 57.95 

 Upper middle 6.8 

 Upper  0 

Living in house  

 Crowded  67.04 

 Not crowded  32.95 

Smoking   

 Smoker  17.04 

 Non-smoker  82.95 

Alcohol abuse  

Non- alcoholic 10.22 

Alcoholic 89.78 

Indoor air pollution   

 Present  79.55 

 Absent  20.45 

 

Table: 2 Distribution according to type of Ventilatory defect 
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Graph:1 Type of Ventilatory Defect 

Type of 

Patients 

 

Obstruction 

 

% 
Restriction 

 

% 

Mixed Ventilatory 

defect 
% 

Retreatment 17 34.00 12 24.00 21 42.00 

New 6 31.57 6 31.57 7 36.84 

Drug resistance 4 21.05 3 15.7 12 63.15 

TOTAL 27 30.68 21 23.86 40 45.45 
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Table: 4 Distribution of patients according to presence of radiological abnormality 

Type of anti-

tuberculosis treatment 
YES 

% 

No. 

% 

CAT-II 87 12.4 

CAT-I 77.9 22.05 

CAT-IV 86.04 13.9 

TOTAL 84.4 15.5 

 

 
 

 
 

Table 5: SGQR scoring for assessment of effect on quality of life 

HRQL Mean ± SD 

SGRQ Symptom Score 52.72(17.55) 

SGRQ Activity Score 60.14(21.34 

SGRQ Impact Score 49.52(26.74) 

Total SGRQ Score 53.34(21.56) 

 

Table 6: Multivariate analysis of factors associated with lung function impairment 

Parameters Mean ± SD 

BMI 18.95(3.11) 

FEV1% 51.12(10.94) 

6 Minute walk Distance 334.39(137.07) 

Borg Scale Score(Post 6MWT) 4.05((1.9) 

 

Discussion 

The respiratory physiological manifestations of 

post-TB lung disease are varied.
[19,20] 

In a cross-

sectional study by Mbatchou Ngahane et al.
[20]

of 

269 patients successfully treated for PTB, only 

54.6% of the cohort had normal lung function 

tests. The remainder of the patients had restrictive 

(31.6%) or obstructive changes (4.1%) or a mixed 

pattern (5.2%). Willcox and Ferguson
[19] 

reported 

obstructive changes in 68% of their patients and 

Present 
84% 

Not 
Present 

16% 

       Graph: 2 

Radiological abnormality  

78.50% 

15.50% 

70% 
52% 
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Graph: 3  

Pattern of Radiological abnormalities  
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restrictive changes in 17%, while 15% had normal 

lung function tests. Although, the present study on 

post-tuberculous spirometric changes in SN 

Medical College showed that 45.5% of subjects 

with a past history of treated pulmonary TB 

experienced lung function impairment, with 

mixed pattern being the most common disorder. In 

a Canadian study of 25 newly diagnosed TB 

patients treated with DOT that correlated PFTs 

with computerized lung tomography, four 

subjects(16%) had impaired lung function and one 

subject had severe impairment (an FEV1 of <1.0 

l)
[21]

. That study found that pulmonary function 

impairment present at the time of tuberculosis 

diagnosis was not significantly changed after six 

months of therapy
[21]

. A Latin American study 

identified impairment associated with tuberculosis 

from a population view found that persons 

reporting a prior TB diagnosis were more than 

twice as likely to have airflow obstruction 
[22]

. In a 

retrospective study of South African men 

sufficiently fit to be employed as gold miners, 

pulmonary impairment was found to be stable 12 

months after the TB diagnosis 
[23].

 In another 

study from South Africa, pulmonary impairment 

observed in hospitalized TB patients at the 

beginning of treatment improved modestly but 

still persisted after six months of treatment
[24]

. A 

recent cross-sectional study of MDR-TB patients 

from India revealed that almost all (45/47 or 96%) 

had abnormal PFT values, and 98% had residual 

radiological sequelae despite completing 

standardized and recommended anti-TB therapy; 

these findings suggest that PIAT is worse in 

patients with drug-resistant TB
[25].

 The data from 

our retrospective, non-selected and racially 

heterogeneous cohort of tuberculosis patients 

treated with DOT were insufficient to establish a 

relationship between drug resistant TB and 

changes in PIAT. However, we were able to 

demonstrate that impairment identified after 

completion of treatment remained stable after 

weeks or months of observation. These findings 

support a recent report by the TAMI group, from 

Taipei, Taiwan, in which pulmonary impairment 

was described in a retrospective cohort of 

115patients successfully treated for mycobacterial 

diseases including TB
[26]

. In that study, it was 

suggested that despite successful treatment 

residual impairments persisted. Taken together, 

the results from previous studies
[21,23,22,26,25,24] 

and 

the present study of patients receiving universal 

Anti-tubercular treatment demonstrate that, 

reducing PIAT requires tuberculosis prevention, 

not earlier tuberculosis treatment. It is intuitive 

that delayed tuberculosis treatment would be 

associated with poorer clinical outcomes
[27,28]

. 

However, data from other studies conflict with 

this suggestion
[29]

. Based on American Medical 

Association criteria for pulmonary impairment, 

57% of patients in this cohort had PIAT. PIAT 

could potentially be prevented at three levels. 

Primary prevention could be achieved by 

preventing TB infection. Secondary prevention 

would focus on preventing persons with LTBI 

from developing tuberculosis. Tertiary prevention 

would rely on developing targeted treatments for 

persons with active tuberculosis to mitigate lung 

damage.
[30,31,32-33].

Forty-five percent of our cohort 

had normal PFTs, and the follow-up period was 

relatively short. We therefore have no reason to 

suspect that excluding those who did not perform 

both tests would change our findings. 

Furthermore, although the study was limited to a 

single geographic area, the racially and ethnically 

heterogeneous study population suggests that our 

conclusions are generalizable. 

In summary, we found that a substantial number 

of successfully treated pulmonary tuberculosis 

patients are prone to develop ventilatory defect 

and suffered from poor exercise intolerance and 

impaired health related quality of life. These data 

suggest that impairment, when present, may be 

permanent. It is important for both clinicians 

providing ongoing are for patients with a history 

of TB and policy makers providing tuberculosis 

control guidelines to recognize that the 

completion of tuberculosis therapy is insufficient 

to prevent chronic pulmonary impairment in many 

patients. Additionally, the impairment is 
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frequently severe enough to result in disability and 

possibly even premature death. Taken together, 

the results from previous studies and the present 

study of patients receiving ant tuberculosis 

treatment demonstrate that, for many individuals, 

the completion of tuberculosis therapy is only the 

beginning of new and distressing illness. 
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