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ABSTRACT

Background: Tuberculosis (TB) is a chronic infectious disease caused by airborne
transmission of aerosolized droplets of Mycobacterium tuberculosis. TB is one of
the top ten causes of death and the leading cause from a single infectious agent,
causing an estimated 1.2 million deaths annually. Even with successful treatment
patients with TB mostly suffer from long-term pulmonary complications.

Objective: To determine the Frequency of Pulmonary Hypertension (PH) in post
TB patients.

Methodology: This cross-sectional study was carried out at Pulmonology Ward,
Ayub Teaching Hospital, Abbottabad over six months from February 4", 2022 to
August 37, 2022. A total of 108 patients were included in the study using
consecutive sampling technique. The PH patients included those patients who
had mean pulmonary arterial pressure (PAPm) > 25 mmHg at rest estimated by
echocardiography. Both male and female patients with age between 16 to 80 years
having past history of TB were included.

Results: Mean age of Post TB patients was 52.1(+7.2) years. Among Post TB
patients 46.3% were males and 53.7 % were female patients. The frequency of PH
in post TB patients was 44.4% (p<0.03). The Post TB PH difference in different age
groups was significant (p=0.03) but difference in both genders was not significant
in patients (p=0.221).

Conclusion: Pulmonary Hypertension is found in a significant number of Post TB
patients.
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Introduction

I uberculosis (TB) is a chronic disease causing a

huge disease burden all over the world, especially in

low-income countries.' TB is an important cause
death and has caused an estimated 1.6 million deaths in
2021 globally.? Despite universal efforts, the overall
decrease of TB incidence from 2015 to 2020 was 11%
instead of the intended 20%.°
TB can cause significant complications even following
successful treatment completion. The common long-term
pulmonary complications include pulmonary fibrosis,
bronchiectasis and chronic obstructive pulmonary
disease (COPD). These complications can lead to some
further sequelae like the development of pulmonary
hypertension (PH) and right heart failure. All these
sequelae are responsible for a huge impact on the quality
of life of these individuals creating a significant burden on
the healthcare system.’
Pulmonary hypertension (PH) is a serious condition
characterized by elevated pressure in the pulmonary
arteries, which can lead to right heart failure and reduced
life expectancy. It is often secondary to other conditions,
including chronic lung diseases, left heart disease, or
thromboembolic events. Pulmonary hypertention (PH) is
prevalent in around 1% of the population worldwide, with
upto 10 % prevalence in those over 65 years of age.’The
most common causes of PH include left heart disease
(LHD Group 2 PH) and chronic lung disease (CLD Group 3
PH).®” CLD is responsible for around 29% to 42% of all
cases of PH.? The common lung conditions causing PH
include COPD, interstitial lung disease (ILD) and
obstructive sleep apnea (OSA).’In countries with high TB
prevalence post tuberculous lung disease is the third
leading cause of group 3 PH, yet this fact is not stated in
the recent guidelines.”"'PH may contribute to the burden
of TB disease in patients with even successful treatment
completion.”"
The relationship between tuberculosis and pulmonary
hypertension is complex, with several contributing factors
leading to an increased risk of PH in post-tuberculosis
patients. Post-tuberculosis pulmonary hypertension
(post-TB PH) develops due to a combination of factors.
Pulmonary TB can lead to lung damage through tissue
scarring, fibrosis, and distortion of the airways and
pulmonary vasculature. This scarring can increase
pulmonary vascular resistance, contributing to elevated
pulmonary arterial pressures. Additionally, post-TB
patients may experience chronic hypoxia due to
decreased lung function, which can further exacerbate
pulmonary hypertension. Chronic inflammation caused
by active TB can also result in damage to the pulmonary
arteries, triggering endothelial dysfunction and increased
resistance in the pulmonary circulation. This can lead to a
cycle of vascular remodeling, ultimately resulting in
pulmonary hypertension.

The frequency of pulmonary hypertension in post-
tuberculosis patients is a subject of increasing clinical
interest, given the serious nature of PH and its impact on
quality of life and survival. Patients with post-TB PH often
present with symptoms like weakness and fatigue. These
symptoms can overlap with other respiratory conditions,
leading to under-diagnosis or misdiagnosis of PH in this
population; in addition, patients with post-TB PH may
have a higher risk of developing other complications such
as right heart failure and chronic pulmonary insufficiency,
which underscores the importance of early detection and
intervention. Although post TB PH has been investigated
in some high TB burden areas, there is very limited local
data about the frequency of post TB PH after successful
completion of TB treatment.”*'*"’

We aimed to find out the frequency of PH in patients who
presented with past history of TB in our population. As a
result, those patients with PH can be identified and
treated as early as possible and, in this way, we will
endeavor to reduce the cost associated with TB both at
national level and globally.

Objective

To determine the Frequency of Pulmonary hypertension in
post tuberculosis patients admitted to Pulmonology
Department Ayub Teaching Hospital Abbottabad.

Methodology

This Cross-sectional study was conducted at Pulmono-
logy Department of Ayub Teaching Hospital Abbottabad,
Pakistan over six months from 4th of February 2022 to 3rd
of August 2022. A sample size of 108 was calculated
using WHO software for determining sample size, based
on these assumptions: The estimated frequency of
pulmonary hypertension among post-tuberculosis
patients is 35%, the confidence level is set at 95%, and
the margin of erroris 9%.

Using consecutive non probability sampling technique,
both male and female patients with age between 16 to 80
years having past history of TB who presented to
Pulmonology Department Ayub Teaching Hospital
Abbottabad were included.

Patients with mycobacterium other than tuberculosis
(MOTT), HIV, idiopathic interstitial pneumonias,
thromboembolic pulmonary hypertension and COPD
regardless of duration and patients taking oral
corticosteroids or immunosuppressive drugs were
excluded.

The Pulmonary hypertension patients included were
those patients who had mean pulmonary arterial pressure
(PAPm) > 25 mmHg at rest estimated by echocar-
diography.

The study was started following approval by institutional
ethical committee. All cases with past history of
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Table 1. Pulmonary hypertension in Post TB patients

Yes 48 44.4
No 60 55.6 0.03
Total 108 100.0

tuberculosis admitted in Pulmonology Department of
Ayub Teaching Hospital Abbottabad, Pakistan were
enrolled in study after obtaining informed written consent
from each participant. Patients were assessed by the
researcher by obtaining history and getting echocardio-
graphs. The echocardiographs were performed by
qualified cardiologists.

Informations including name age, gender, height, weight
and address was recorded on a specially designed
proforma for research purposes.

Data were analyzed using SPSS version 20.0. Quantita-
tive variables like age, weight, height, BMI and duration
since the completion of TB treatment were described as
Mean + SD. Categorical variables like gender, presence of
PH and its severity were described as frequencies and
percentages. PH was stratified among age, gender, BMI
and duration since completion of TB. Post stratification
chi square test was used at 5% level of significance. Data
were presented in tables and charts.

Results

There was total 108 study participants. Mean (+SD) age of
study participants was 52.1(+7.2) years. Among study
cases 58 (53.7%) were females (Figure 1). Among the
participants 13.9% were in age range 16-40 years, 50%
patients were in age range 41-60 years and 36.1%
patients were in age range 61- 80 years. Mean(xSD)
weight of study participants was 52.6(+5.3) kg.

Pulmonary hypertension was observed in 48 (44.4%)
patients (Table 1). Out of total patients 5(4.6%) had mild
pulmonary hypertension, 15(13.9%) had moderate
pulmonary hypertension and 28(25.9%) had severe
pulmonary hypertension. In frequency distribution of age
with respect to PH we found that 3(2.8%) patients were in
age group 16-40 years, 20(18.5%) patients in age group
41-60 years and 25(23.1%) patients in age group of 61-80
years. This finding is statistically significant at p=0.03 out
of total 108 patients (Table 2).

In frequency distribution of gender with respect to PH it
was found in 20(18.5%) male patients and 28(25.9%)
female patients. This finding is not statistically significant
atp=0.221 (Table3).

Discussion

Pulmonary TB can result in extensive destruction of the
lungs in a wide majority of cases, which increases
morbidity and mortality. The resultant condition is known
as post TB lung which is one of the important type of CLD.
PH may develop as a result of CLD and is regarded as a
significant risk factor for clinically worsening respiratory
status. Very few reports are available on post TB PH. Due
to that very reason the importance of PH in post TB lung is
not much highlighted.

The frequency of PH in Post TB patients varies from
center to center. PH is reported in 20%-40% of CLD
including post TB patients and is related to the severity of

Table 2. Frequency distribution of age with respect to pulmonary hypertension

16-40 3 (2.8%) 12 (11.1%) 15 (13.9%)
41-60 20 (18.5%) 34 (31.5%) 54 (50.0%)
61-80 25 (23.1%) 14 (13%) 39 (36.1%) o0
Total 48 (44.4%) 94 (55.6%) 108 (100%)
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Table 3. Frequency distribution of Gender with respect to pulmonary hypertension.

Male 20 (18.5%) 30 (27.8%) 50 (46.3%)
Female 28 (25.9%) 30 (27.8%) 58 (53.7) 0.221
Total 48 (44.4%) 60 (55.6%) 108 (100%)

underlying conditions.” The PH rate in our study is 44.4%,
which is within the range of meta-analysis stating 42% PH
rate for patients who were hospitalised or had symptoms;
although it is on a higher side compared to outpatients™.
Reason of this high incidence of PH was probably due to,
high incidence of TB in Pakistan and due to delay in its
treatment leading to complications like fibrosis and PH.
Investigators have reported about the severity of PH and
the associated mortality in various studies. Some authors
have demonstrated higher mortality in those with
pulmonary artery systolic pressure (PASP) >55 mm Hg as
compared to those with lower PASP*’

Our Study shows highest percentage of severe PH
category, followed by moderate PH. A local study done at
Pulmonology ward of a tertiary care hospital in our
country comprising 90 patients demonstrated PH in 80
(88.9%) patients. The severity of PH was reported as mild
in 40 (44.4%) cases, moderate in 38 (42.2%) cases severe
in 2 (2.2%) cases.” In our study 4.6% participants had

mild pulmonary hypertension, 13.9% had moderate
pulmonary hypertension and 25.9% had severe PH. This
shows that in our study group mild pulmonary
hypertension is less as compared to the above study.
Reason for this might be that people in our setup with mild
symptoms don't visit hospital because of far mountain
areas so our cases of mild PH were less.

In majority of previous studies, the investigators have
used the electrocardiography or postmortem examina-
tion for the diagnosis of PH and cor pulmonale. Also,
majority of patients were given proper chemotherapy for
the treatment of TB.?” Our patients also received modern
anti-TB medicines and were successfully treated for TB.
We used doppler echocardiography in our study to
diagnose PH. Doppler echocardiography is considered
the best non-invasive method for the diagnosis of PH.”
The values of PASP obtained with Doppler echocardio-
graphy correlates strongly with those found on right heart
catheterization.”

m Male

Female

Figure 1. Gender based distribution of study cases
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In our study 46.3% male and 53.7% female patients had
PH, indicating slightly more prevalence in in females.
Although it's not statistically significant and might be
because other factors may be involved that need further
workup, if they have some protective mechanism.
Literature view does not show any such relevance.
In our study majority of patients were elderly (23.1%)
while a study done in Karachi reported that young people
are more prone to pulmonary hypertension; the difference
could be due to the study setting because most of the
patients in our study were inpatients.”® Another study
conducted in Korea, stated that the majority of patients of
PH due to TB were over 50 years.”
The limitation of our study is that most of our patients had
advanced disease and the symptoms were severe
enough to warrant admission. The effect of this inclusion
could be that a substantial number of patients who were
asymptomatic or had mild symptoms were not assessed
for the presence of PH. A broader study encompassing all
TB-treated and under TB treatment patients both at
outpatient clinics and in hospitalized patients should be
done to find out the actual magnitude of PH after PTB
treatment.

Conclusion

TB has an important causal association with PH and the
history of PTB, therefore, should be sought in all cases of
PH, especially in the developing countries where TB is
more common. Elderly patients who have a history of
tuberculosis should be screened for pulmonary
hypertension. This association between TB and PH needs
further investigation.

References

1. Grace AG, Mittal A, Jain S, Tripathy JP, Satyanara-
yana S, Tharyan P, Kirubakaran R. Shortened
treatment regimens versus the standard regimen for
drug-sensitive pulmonary tuberculosis. Cochrane
Database Syst Rev. 2019;12:CD012918.

2. Bagcchi S. WHO's global tuberculosis report 2022.
Lancet Microbe. 2023;4(1) DOI: 10.1016/s2666-
5247(22)00359-7.

3. World Health Organization (WHO). Global Tuber-
culosis Report 2021. Geneva, WHO, 2021. Available
for URL: www.who.int/publications/i/ item/
9789240037021.

4. Kalla IS, Miri A, Seedat F. Occult pulmonary arterial
hypertension in patients with previous pulmonary
tuberculosis. Afr J Thoracic Crit Care Med.
2020;26:133-137.

5. Hoeper MM, Humbert M, Souza R, Idrees M, Kawut
SM, Sliwa-Hahnle K| et al. A global view of pulmonary

10.

11.

12.

13.

14.

15.

16.

17.

18.

hypertension. Lancet Respir Med. 2016;4:306-22.

Wijeratne TD, Lajkosz K, Brogly SB, Lougheed M,
Jiang J, Housin A, et al. Increasing incidence and
prevalence of World Health Organization Groups 1 to
4 pulmonary hypertension: a population-based
cohort study in Ontario, Canada. Circ Cardiovasc
Qual Outcomes. 2018;11:1-13.

Strange G, Playford D, Stewart S, Deague JA, Nelson
H, Kent A, et al. Pulmonary hypertension: prevalence
and mortality in the Armadale echocardiography
cohort. Heart. 2012;98:1805-11.

Rich S, Haworth SG, Hassoun PM, Yacoub MH.
Pulmonary hypertension: the unaddressed global
health burden. Lancet Respir Med. 2018;6:577-579.

Morrell N. Heart and lung disease review series.
Chron Respir Dis. 2009;6:175.

ChenY, Liu C, Lu W, Li M, Hadadi C, Wang EW, et al.
Clinical characteristics and risk factors of pulmonary
hypertension associated with chronic respiratory
diseases: a retrospective study. J Thorac Dis.
2016;8:350-358.

Simonneau G, Montani D, Celermajer DS, Denton CP,
Gatzoulis MA, Krowka M, et al. Haemodynamic
definitions and updated clinical classification of
pulmonary hypertension. Eur Respir J. 2019;53:
1801913.DOI: 10.1183/13993003.01913-2018.

Dodd PJ, Yuen CM, Jayasooriya SM, van der Zalm
MM, Seddon JA. Quantifying the global number of
tuberculosis survivors: a modelling study. Lancet
Infect Dis. 2021;3099:1-9.

Romanowski K, Baumann B, Basham CA, Ahmad
Khan F, Fox GJ, Johnston JC. Long-term all-cause
mortality in people treated for tuberculosis: a
systematic review and meta-analysis. Lancet Infect
Dis.2019;19:1129-37.

Datta S, Evans CA. Healthy survival after tubercu-
losis. Lancet Infect Dis. 2019;19:1045-47.

Allwood B, van der Zalm M, Makanda G, Mortimer K,
Andre FSA, Uzochukwu E, et al. The long shadow
post-tuberculosis. Lancet Infect Dis. 2019;19:
1170-71.

16. Bhattacharyya P, Saha D, Bhattacherjee P, Das S,
Bhattacharyya P, Dey R. Tuberculosis associated
pulmonary hypertension: the revelation of a clinical
observation. Lung India. 2016;33:135-139

Stewart S, Mocumbi AO, Carrington MJ, Pretorius S,
Burton R, Sliwa K. A not-so-rare form of heart failure
in urban black Africans: pathways to right heart
failure in the Heart of Soweto Study cohort. Eur J
Heart Fail.2011;13:1070-77.

Butrous G. Pulmonary hypertension: From an orphan

Pak. J. Chest Med. 2024;30(01)

31



Frequency of Pulmonary Hypertension in Post-Tuberculosis Patients: A Cross-Sectional Analysis

19.

20.

21.

22.

disease to a global epidemic. Glob Cardiol Sci Pract.
2020;2020:e202005.

van Heerden JK, Louw EH, Thienemann F, Engel ME,
Allwood BW. The prevalence of pulmonary hyper-
tension in post-tuberculosis and active tuber-culosis
populations: a systematic review and meta-analysis.
Eur Respir Rev. 2024;33(171).

Saydain G, Awan A, Manickam P, Kleinow P, Badr S.
Pulmonary hypertension an independent risk factor
for death in intensive care unit: correlation of
hemodynamic factors with mortality. Clin Med
Insights Circ Respir Pulm Med. 2015:CCRPM-
S22199.

Jafri S, Jawad N, Ahmed N, Saifullah N, Siddiqui IA.
Post Pulmonary Tuberculosis: The Right Heart Story.
Biol Med. 2020;12:466.

Kapoor SC. Pathogenesis of cor pulmonale in
pulmonary tuberculosis. Ind J Tuberc. 1986;33:
167-70.

23.

24.

25.

26.

McGoon M, Gutterman D, Steen V, Barst R, McCrory
DC, Fortin TA, et al. Screening, early detection, and
diagnosis of pulmonary arterial hypertension: ACCP
evidence-based clinical practice guidelines. Chest.
2004;126(Suppl 1):14S-34S.

Berger M, Haimowitz A, Van Tosh A, Berdoff RL,
Goldberg E. Quantitative assessment of pulmonary
hypertension in patients with tricuspid regurgitation
using continuous wave Doppler ultrasound. J Am
Coll Cardiol. 1985;6(2):359-65. DOI: 10.1016/s0735-
1097(85)80172-8.

Rizvi N, Shah RH, Inayat N, Hussain N. Differences in
clinical presentation of pulmonary tuberculosis in
association with age. J Pak Med Assoc. 2003;53(8).

Jo YS, Park JH, Lee JK, Heo EY, Chung HS, Kim DK.
Risk factors for pulmonary arterial hypertension in
patients with tuberculosis-destroyed lungs and their
clinical characteristics compared with patients with
chronic obstructive pulmonary disease. Int J Chron
Obstruct Pulmon Dis. 2017:2433-43.

Pak. J. Chest Med. 2024;30(01)

32



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

