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Abstract Background: Pulmonary tuberculosis may lead to parenchymal destruction of the lung tissue, which may affect the 
vascular structure and cause vasculitis and endarteritis, subsequently leading to a reduced cross-sectional area of the 
pulmonary vasculature and thereby pulmonary hypertension. Present study was aimed to study clinical profile of pulmonary 
artery hypertension in treated patients of pulmonary tuberculosis at a tertiary hospital. Material and Methods: Present 
study was single-center, cross‑sectional analytical study conducted in patients of either gender, above the age of 18 years 
diagnosed with pulmonary artery hypertension (PAH), and previously treated for pulmonary tuberculosis (PTB). Results: 
In present study, 30 patients satisfying inclusion criteria were included and investigated. Mean age was 43.1 ± 13.6 years. 
Males patients (56.67 %) were more than females (43.33 %). mean duration since TB was first diagnosed 11.4 ± 5.7 years. 
76.67 % patients had completed tuberculosis therapy while 23.33 % patients were defaulters. In present study according to 
smoking status, 6.67 % were current smokers, 30 % were previous smokers and 63.33 % were nonsmokers. In present 
study P pulmonale (43.33 %), right ventricular hypertrophy (36.67 %), sinus tachycardia (23.33 %), right axis deviation 
(20 %), right bundle branch block (16.67 %), QT prolongation (6.67 %) and low voltage complex (6.67 %) 
electrocardiographic findings were noted. In present study common echocardiographic changes were right ventricular 
dilation (63.33 %), right atrial dilation (53.33 %), inferior vena cava dilation (16.67 %), RVH (13.33 %), IVS paradoxical 
motion (6.67 %) and pulmonary regurgitation (3.33 %). In present study severity of PAH was mild (23.33 %), Moderate 
(46.67 %) and Severe (30 %). Conclusion: Echocardiography in patients of post AKT with symptoms of right sided failure 
can help for early diagnosis and initiation of treatment. 
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INTRODUCTION 
Despite progress made in the diagnosis and treatment, 
mortality associated with TB remains high. TB was 

classified by WHO in 2016 as the deadliest infectious 
disease with 5,000 deaths per day.1 Apart from obstructive 
and restrictive abnormalities, hemoptysis, aspergilloma, 
bronchiectasis, fibrothorax, pleural thickening, and TB 
empyema are known complications in treated patients of 
pulmonary tuberculosis (PTB). Pulmonary tuberculosis 
may lead to parenchymal destruction of the lung tissue, 
which may affect the vascular structure and cause 
vasculitis and endarteritis, subsequently leading to a 
reduced cross-sectional area of the pulmonary vasculature 
and thereby pulmonary hypertension.2 Pulmonary arterial 
hypertension (PAH) is a syndrome resulting from 
restricted flow through the pulmonary arterial circulation 
resulting in increased pulmonary vascular resistance and 
ultimately in right heart failure.3 The progressive and 
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untreated pulmonary hypertension leads to progressive 
deterioration in the right ventricular function which heralds 
different clinical features associated with pulmonary 
hypertension. Present study was aimed to study clinical 
profile of pulmonary artery hypertension in treated patients 
of pulmonary tuberculosis at a tertiary hospital. 
 

MATERIAL AND METHODS 
Present study was single-center, cross‑sectional analytical 
study conducted in Department of Respiratory Medicine, 
Ulhas Patil Medical College and Hospital,, India. Study 
duration was of 2 years (July 2018 to June 2019). The study 
protocol was approved by the Institutional Ethics 
Committee  
Inclusion criteria: Patients of either gender, above the age 
of 18 years diagnosed with pulmonary artery hypertension 
(PAH), and previously treated for pulmonary tuberculosis 
(PTB) 
Exclusion criteria: Patients with alternate or coexistent 
diagnosis, for example, bronchial asthma, interstitial lung 
disease (ILD), etc., Patients with significant occupational 
exposure, including exposure to organic and inorganic 
dust, chemical agents, fumes, and biomass fuel. Patient 
with PAH, currently on the treatment of PTB. Patients on 
supplemental oxygen therapy and with cardiac diseases 
(present or past), Human immunodeficiency virus(HIV), 
organ transplant patients and with systemic lupus 
erythematosus. 

Written and informed consent was obtained from all the 
patients. Detailed medical history, including history of 
PTB, physical examination findings were noted in case 
record form. All patients underwent chest X‑ray, 12‑lead 
electrocardiogram (ECG), and 2D echocardiography.  
On 2D Echo mean pulmonary arterial systolic pressure 
(PASP in mmHg) was obtained by the addition of 
trans‑tricuspid pressure gradient and right atrial pressure 
(RAP). PAH was defined as peak systolic pressure ≥30 
mm Hg. Patients of PAH were divided into  

 Mild (30–50 mmHg),  
 Moderate (50–65 mmHg)  
 Severe (>65 mm Hg). 

Data was collected and compiled using Microsoft 
Excel and statistical analysis was done using descriptive 
statistics. 
 

RESULTS 
In present study, 30 patients satisfying inclusion criteria 
were included and investigated. Mean age was 43.1 ± 13.6 
years. Males patients (56.67 %) were more than females 
(43.33 %). mean duration since TB was first diagnosed 
11.4 ± 5.7 years. 76.67 % patients had completed 
tuberculosis therapy while 23.33 % patients were 
defaulters. In present study according to smoking status, 
6.67 % were current smokers, 30 % were previous smokers 
and 63.33 % were nonsmokers.

 

Table 1: Demographic and clinical characteristics 
Characteristic Number of patients Percentage 

Age in years (mean ± SD) 43.1 ± 13.6  
Gender   
Males 17 56.67 

Females 13 43.33 
Years since TB was first diagnosed in years ( mean ± SD) 11.4 ± 5.7  

Completed Tuberculosis therapy 23 76.67 
Smoking   

Current smokers 1 (7%) 2 6.67 
Previous smokers 2 (14%) 9 30.00 

Nonsmokers 11 (79%) 19 63.33 
Cardiomegaly (33.33 %), fibrocavitatory lesion (23.33 %), right descending pulmonary artery >16 mm (23.33 %), fibrosis 
(20 %), emphysema (13.33 %), bronchiectasis (13.33 %), bullae and fibrosis (10.00 %) and fibrothorax (3.33 %) were 
common radiological abnormalities noted on chest X‑ray in study patients. 

 

Table 2: Distribution according to radiological abnormalities on chest X‑ray 
Radiological features Number of patients Percentage 

Cardiomegaly 10 33.33 
Fibrocavitatory 7 23.33 

Right descending pulmonary artery >16 mm 7 23.33 
Fibrosis 6 20.00 

Emphysema 4 13.33 
Bronchiectasis 4 13.33 

Bullae and fibrosis 3 10.00 
Fibrothorax 1 3.33 
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In present study P pulmonale (43.33 %), right ventricular hypertrophy (36.67 %), sinus tachycardia (23.33 %), right axis 
deviation (20 %), right bundle branch block (16.67 %), QT prolongation (6.67 %) and low voltage complex (6.67 %) 
electrocardiographic findings were noted. 

 
Table 3: Distribution according to electrocardiographic findings 

ECG changes Number of patients Percentage 
P pulmonale 13 43.33 

Right ventricular hypertrophy 11 36.67 
Sinus tachycardia 7 23.33 

Right axis deviation 6 20.00 
Right Bundle Branch Block 5 16.67 

QT prolongation 2 6.67 
Low voltage complex 2 6.67 

In present study common echocardiographic changes were right ventricular dilation (63.33 %), right atrial dilation 
(53.33 %), inferior vena cava dilation (16.67 %), RVH (13.33 %), IVS paradoxical motion (6.67 %) and pulmonary 
regurgitation (3.33 %). Changes in the pulmonary valve such as Reduced EF slope (60 %), Decreased A dip (53.33 %) and 
Systolic fluttering (16.67 %) were noted. In present study severity of PAH was mild (23.33 %), Moderate (46.67 %) and 
Severe (30 %). 

 
Table 4: Echocardiographic changes 

Echocardiographic changes Number of patients Percentage 
Right ventricular dilation 19 63.33 

Right atrial dilation 16 53.33 
Inferior vena cava dilation 5 16.67 

RVH 4 13.33 
IVS paradoxical motion 2 6.67 

Pulmonary regurgitation 1 3.33 
Changes in the pulmonary valve   

Reduced EF slope 18 60.00 
Decreased A dip 16 53.33 

Systolic fluttering 5 16.67 
Severity of PAH (mmHg)   

Mild 7 23.33 
Moderate 14 46.67 

Severe 9 30.00 
 

DISCUSSION  
Treatment success in PTB has been defined in terms of 
microbiological cure rates and little attention has been paid 
to the impact of PTB as a cause of disability in those who 
survived the disease.4 The number of people developing 
infection and disease (and thus the number of deaths) can 
also be reduced through multisectoral action to address TB 
determinants such as poverty, undernutrition, HIV 
infection, smoking and diabetes. The diagnosis of 
pulmonary hypertension is often delayed; the early 
identification of pulmonary hypertension has both 
prognostic and treatment implications The common 
presentation of these patients include dyspnea out of 
proportion to their radiological picture, desaturation at 
even mild exertion and sometimes as overt heart failure 
with pedal edema, raised jugular venous pressure and 
tender hepatomegaly. Parekh AB et al.,5 investigated 75 
males and 25 females. Cough was the most common 
presenting symptom. The mean time since the treatment of 

PTB was 7.5 years. The most common radiological 
abnormality, fibrocavitation was found in 25% of the 
patients, whereas P‑pulmonale was the most common 
finding on ECG. Majority of the patients had moderate 
PAH with a pulmonary arterial systolic pressure 50–65 
mmHg. Similar findings were noted in present study. 
Ahmed AE et al.,5 studied 14 patients of pulmonary 
hypertension in patients with treated pulmonary 
tuberculosis, had mean age was 43.1 ± 13.6 years and half 
of the patients were males. The mean number of years 
since PTB was diagnosed was 9.4 ± 10.9. The commonest 
radiological abnormality was fibrocavitation which 
occurred in 50% of patients. Estimated pulmonary artery 
systolic pressure (PASP) of 51 to 80 mm/Hg was found in 
9 patients (64.3%) whereas PASP of 40 to 50 mm/Hg was 
found in 4 patients (28.6%) and one patient had PASP 
more than 80 mm/Hg. Mani Tiwari6 noted that, out of 728 
pulmonary TB patients, 104 were found to have Pulmonary 
Hypertension. 27% were Newly Diagnosed TB cases while 



MedPulse International Journal of Medicine, Print ISSN: 2550-7583, Online ISSN: 2636-4751 Volume 20, Issue 1, October 2021 pp 23-26 

MedPulse International Journal of Medicine, Print ISSN: 2550-7583, Online ISSN: 2636–4751 Volume 20, Issue 1, October 2021   Page 26 

73% patients had previous history of anti TB Treatment 
suggesting significant association of Pulmonary 
Hypertension with previous history of pulmonary TB. 22% 
of the 86 patients having TB with Pulmonary Hypertension 
died as compared to 9% of the 553 patients having 
pulmonary TB alone. Prognosis is poor among those who 
developed Pulmonary Hypertension secondary to 
Pulmonary TB.6 Patients who had pulmonary tuberculosis 
and bronchiectasis in the past were almost 100% 
associated with PH which suggested that post-infectious 
sequelae are an essential cause of PH.7 Predictors of a poor 
prognosis include: advanced functional class, poor 
exercise capacity as measured by 6-minute walk (6MW) 
test or cardiopulmonary exercise test, high right atrial (RA) 
pressure, significant right ventricular (RV) dysfunction, 
evidence of RV failure, low cardiac index, elevated brain 
natriuretic peptide (BNP), and underlying diagnosis of 
scleroderma spectrum of diseases.7 In another study by 
Bhattacharyya P et al.,8 40 patients (21 smokers and 19 
nonsmokers) were found to have PH with history of 
pulmonary tuberculosis. The nonsmoker group had lower 
age range, worse chronic obstructive pulmonary disease 
(COPD) assessment test score and higher pulmonary artery 
(PA) pressure compared to the smokers. Overall and for 
the smoker group, in particular, the spirometric pictures 
were favoring obstruction without reversibility as in 
COPD. . However, those with no history of smoking had 
restrictive changes as in diffuse parenchymal lung disease 
(DPLD) in their spirometry. The smoker group had far 
more obvious involvement of the small airways in terms of 
change in FEF25-75 compared to nonsmokers. PH appears 
associated with the history of pulmonary tuberculosis. 
With or without a history of smoking, they pose two 
distinct phenotypes in spirometry as COPD and DPLD. 
The DPLD phenotype had worse quality of life. Right heart 
catheterization (RHC) remains the gold standard for the 
diagnosis of PAH. Due to invasiveness of the procedure 
and difficult availability, there has been need of other 
methods to diagnose PAH. Two‑dimensional (2D) 
echocardiography is the most reliable and noninvasive 
method to diagnose PAH. 
Limitations of present study were cross sectional study, 

small sample size and no follow up was kept. Studies with 
large sample size and long term follow up is needed for 
concrete results. 
 
CONCLUSION 
Pulmonary hypertension in post pulmonary tuberculosis 
sequelae is a significant complication. Echocardiography 
in patients of post AKT with symptoms of right sided 
failure can help for early diagnosis and initiation of 
treatment. 
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