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Objective: To determine the demographics, frequency and associated factors of
pulmonary hypertension among chronic obstructive pulmonary disease (COPD)
patients in tertiary care hospitals.

Methodology: This cross-sectional study was done at the Federal Government
Polyclinic Hospital and Pakistan Atomic Energy Commission Hospital, from October
2022 to September 2023, included 217 patients with COPD using convenient
sampling technique. This study All the patients underwent a comprehensive
evaluation to assess the presence, severity, and underlying cause of pulmonary
hypertension (PH) after informed consent. Data was collected through a semi-
structured proforma with sections of socio-demographic parameters of the
participants, environmental risk factors such as smoking, exposure to biomass
smoke and clinical comorbidities such as congestive heart failure (CHF).

Results: Out of 217 COPD patients, 116 (53.5%) had pulmonary hypertension.
Pulmonary hypertension was more prevalent in males (61.2%) compared to females
(42%) (p-value = 0.005). Age group analysis showed a higher prevalence in
individuals aged 56-80 years (71.5%) than < 56 years (29.8%) with a p-value of
<0.001. A history of smoking (p-value < 0.04) exposure to biomass smoke (p-value
<0.00001) and CHF (p-value = 0.010) were significantly related with higher
frequency of pulmonary hypertension.

Conclusion: Our study showed that the frequency of pulmonary hypertension is
high in COPD patients. Male gender, old age, smoking, exposure to biomass smoke
and congestive heart failure are identified as factors increasing the risk of
developing pulmonary hypertension.
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Congestive heart disease.
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Introduction

Chronic  obstructive  pulmonary disease (COPD)
contributes significantly to illness and death worldwide.
This common respiratory condition is marked by airway
obstruction, leading to serious breathing challenges.®
Research has linked the underlying pathogenesis of
COPD to the infiltration of leukocytes in the airways,

triggering inflammation.® The disease is defined by
persistent and progressive airflow restriction caused by
chronic inflammation. Studies have highlighted the role
of neutrophils, which are drawn to the airways and
contribute to neutrophilic inflammation. The prevalence
of COPD continues to rise, and the World Health
Organization (WHO) projects it will become the third
most common cause of global deaths by 2030.2 Unlike
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other chronic illnesses that have seen a decline in
mortality rates, deaths associated with COPD are
steadily increasing.®

Pulmonary hypertension (PH) is marked by increased
pressure in the lung's blood vessels, specifically when
the mean arterial pressure reaches or exceeds 20 mmHg.*
This condition affects about 1% of the global population,
with approximately 80% of cases occurring in
developing countries.> The clinical manifestations of
pulmonary hypertension include chest discomfort,
shortness of breath, fatigue, and coughing and swelling
in the legs.5” While the definitive diagnostic modality is
right heart -catheterization, it is invasive; hence,
Transthoracic Doppler Echocardiography is more
commonly used for diagnostic purpose.® Globally,
chronic lung and heart diseases remain the primary
contributor of PH. The onset of pulmonary hypertension
in individuals with COPD leads to severe consequences
such as reduced exercise capacity, increased rates of
hospitalization and mortality.®

Pulmonary hypertension has gained growing attention in
recent years, particularly in low- income countries.
Literature has highlighted the clinical significance of PH
in COPD patients, emphasizing its independent role in
predicting outcomes within this population. The
prevalence of PH associated with COPD is closely
linked to the severity of the disease and cannot be
overlooked. By determining the frequency PH in COPD
patients in our setup and identifying the factors
associated with it will help in reducing the mortality and
morbidity related to it with appropriate treatment and
prevention. Literature from Pakistan revealed a higher
frequency of pulmonary hypertension in COPD patients
but the factors linked with the disease have not been
evaluated. This study was conducted to determine the
demographics, frequency and associated factors of
pulmonary hypertension among COPD patient at two
tertiary care hospitals.

Methodology

This cross-sectional study was done at the Federal
Government Polyclinic Hospital and Pakistan Atomic
Energy Commission Hospital, Islamabad in one year
from October 2022 to September 2023 after approval
from the ethical committee. A sample size of 217 was
calculated using 17% prevalence of pulmonary
hypertension in COPD, 5% margin of error and 95%
confidence level.® The COPD patients who presented to
the hospital were included using convenient sampling

technique. Their written consent was taken and their
confidentiality was maintained. All the patients
underwent pulmonary function tests, chest imaging,
ventilation-perfusion scans, and echocardiography. The
patients were labeled as having COPD with forced
expiratory volume in one second [FEV1 <80%
predicted] or forced expiratory volume in one
second/forced vital capacity [FEV1/FVC ratio <70%] on
spirometry.

Patients with a mean pulmonary arterial pressure
(mPAP) of 20 mmHg or higher at rest on transthoracic
Doppler echocardiography were labelled as having
pulmonary hypertension.* Data was collected through a
semi-structured proforma with sections of socio-
demographic  parameters of the  participants,
environmental risk factors (smoking, exposure to
biomass smoke) and clinical comorbidities such as
congestive heart failure (CHF).

The data was analyzed in version 25, SPSS. Descriptive
statistics were calculated, with categorical variables
expressed as percentages & frequencies, and continuous
variables presented as mean + standard deviation.
Association between pulmonary hypertension and
demographic or clinical parameters was determined
with the Chi-square test, with p-values <0.05 considered
statistically significant.

Results

There were 129(59.4%) males with a mean age of 60.79
+ 8.90 years, and 88 (40.6%) females with a mean age of
52.70 = 8.96 years. Out of 217 COPD patients, 116
(53.5%) had pulmonary hypertension. Table I shows the
baseline characteristics of all participants. Table Il
presents the association of demographic and clinical
variables with pulmonary hypertension among the study
population. Pulmonary hypertension was more prevalent
in males (61.2%) compared to females (42%), with a
statistically significant association (p = 0.005). Age
group analysis showed a higher prevalence in individuals
aged 56-80 years (71.5%) compared to those less than 56
years (29.8%), with a significant difference (p < 0.001).
Educational status and residence did not show a
significant association with pulmonary hypertension. A
history of smoking (p-value = 0.04), exposure to
wood/charcoal smoke (p-value < 0.00001) and
congestive heart failure (p-value = 0.010) were
significantly related to the higher frequency of
pulmonary hypertension.
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Discussion

Pulmonary hypertension is increasingly recognized as a
significant factor contributing to the clinical symptoms
and unfavorable outcomes, including higher mortality
rates, in patients with COPD. This condition is
characterized by elevated pulmonary artery pressures,
which can arise from various causes, including COPD.

Table 1: Demographic and Clinical Characteristics of the
Study Population. (n=217)

Variables N(%0)

Male 129 (59.4%)
Gender Female 88 (40.6%)
<56 years 94 (43.3%)
Age Group 56-80 years 123 (56.7%)
Uneducated 66 (30.4%)
Primary Education 60 (27.6%)

Educational Status ~ Secondary 52 (24%)

Above Secondary 39 (18%)
Occupation House wife 44 (20.3%)
Government Employee 108 (49.8%)
Daily wages 34 (15.7%)
Private Employee 31 (14.3%)
Residence Urban 121 (55.8%)
Rural 96 (44.2%)
History of Smoking  Yes 120 (55.3%)
No 97 (44.7%)
Exposure to Biomass ~ Yes 82 (37.8%)
Smoke No 135 (62.2%)
History of CHF Yes 46 (21.2%)
No 171 (78.8%)

Pulmonary hypertension is typically observed in the
advanced stages of COPD. Numerous studies in the
literature have reported varying degrees of pulmonary
hypertension among individuals diagnosed with
COoPD.1

Our study found that pulmonary hypertension was
present in in 53.5% of the COPD patients. As in our
study, Kasse et al. and Ashraf et al., reported 52% and
52.5% prevalence of PH among COPD patients.’%12 In
another study, the pulmonary hypertension affected
58.9% of the COPD patients.'*Another systematic
review and meta-analysis study in Africa by Bigna et al.
found the prevalence of PH ranges from 49% to 74.7%.14
However, the prevalence was higher in our study as
compared to studies conducted in India (16%).'° In one
study in China, pulmonary hypertension was found in
22.6% of the patients and in another Chinese study, the
prevalence was 39.2%,%6:17

Another factor in our study was the variation in the
frequency of disease in different age groups. Our study
results found that pulmonary hypertension was found in
71.5% in the age 56-80 years as compared to the age
group < 56 years (29.8%). These results were similar to
the studies conducted by Kasse et al. and Ashraf et
al.’%%2 In all these studies, pulmonary hypertension was
more common in patients with advanced age. On the
other hand, Zhang et al. reported a greater disease

Table I1: Association of Demographic and Clinical Factors with Pulmonary Hypertension (n=217)

Variables Pulmonary Hypertension Total p-value
Yes No
Gender Male 79 (61.2%) 50 (38.8%) 129 (59.4%)
Female 37 (42%) 51 (58%) 88 (40.6%) 0.005*
Total 116 (53.5%) 101 (46.5%) 217 (100%)
Age Group <56 years 28 (29.8%) 66 (70.2%) 94 (43.3%)
56-80 years 88 (71.5%) 35 (28.5%) 123 (56.7%) <0.001*
Total 116 (53.5%) 101 (46.5%) 217 (100%)
Educational Status Uneducated 34 (51.5%) 32 (48.5%) 66 (30.4%)
Educated
Primary 32 (53.3%) 28 (46.7%) 60 (27.6%)
Secondary 28 (53.8%) 24 (46.2%) 52 (24.0%) 0.971
Above Secondary 22 (56.4%) 17 (43.6%) 39 (18.0%)
Total 116 (53.5%) 101 (46.5%) 217 (100%)
Residence Urban 73 (60.3%) 48 (39.7%) 121 (55.8%)
Rural 52 (54.2%) 44 (45.8%) 96 (44.2%) 0.361
Total 125 92 217(100%)
History of Smoking Yes 65 (54.2%) 55 (45.8%) 120 (55.3%)
No 39 (40.2%) 58 (59.8%) 97 (44.7%) <0.04*
Total 104 (47.9%) 113 (52.1%) 217 (100%)
Exposure to Biomass smoke Yes 48 (58.5%) 34 (41.5%) 82 (37.8%)
No 33 (24.4%) 102 (75.6%) 135 (62.2%) <0.00001*
Total 81(37.3%) 136(62.7%) 217(100%)
Yes 32 (69.6%) 14 (30.4%) 46 (21.2%)
History of CHF No 84 (49.1%) 87 (50.9%) 171 (78.8%) 0.010*
Total 116 (53.5%) 101 (46.5%) 217 (100%)
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prevalence in patients <65 years old.}” Pulmonary
hypertension was more common in males (61.2%) than
females (42%) with a significant difference in our study.
In a study by Shaaban et al., 58.1% of the males COPD
patients had PH.!® In a systematic review and meta-
analysis, pulmonary hypertension was present in 42.6%
of males and 43.5% of women.’

Smoking history was linked to higher frequency of
pulmonary hypertension with the diseases affecting
54.2% of the smokers as compared to non-smokers
(40.2%). This association may be attributed to the vaso-
constrictive effects of nicotine and other chemicals, as
well as oxidative stress, chronic inflammation, and
hypoxic pulmonary vasoconstriction.’® Exposure to
wood/charcoal smoke also has a significant association
with the development of PH in COPD patients. In India,
pulmonary hypertension was found in 55% of the
smokers and 58% of the patients with exposure to
biomass smoke.® Biomass smoke results from burning
of wood, charcoal and crop residues for cooking and
heating purposes, occurring in 90% of all rural
households. It contains various toxic chemicals including
carbon monoxide, aldehydes, hydrocarbons, etc whose
chronic exposure is linked with the disease.? In addition,
69.6% of the patients with congestive heart failure had
pulmonary hypertension. Comparable results were
reported in another study in which CHF has a significant
relation with pulmonary hypertension in COPD.*

Our study recommends that COPD patients should be
closely monitored for the development of pulmonary
hypertension especially high risk groups such as
advanced age, history of smoking and biomass smoke.
Patients should be counseled regarding prevention and
lifestyle modifications.

Specific attention should be directed toward patients
with heart failure, ensuring close monitoring and
implementing preventive measures for pulmonary
hypertension.

Conclusion

Our study showed that the frequency of pulmonary
hypertension is high in COPD patients. Male gender, old
age, smoking, exposure to biomass smoke and
congestive heart failure are identified as factors
increasing the risk of developing pulmonary
hypertension.

LIMITATION OF THE STUDY: The patients with
pulmonary hypertension were diagnosed on Doppler

echocardiography instead of right heart catheterization.
Right heart catheterization is the diagnostic test for
pulmonary hypertension. But it is invasive and not
available in our setup.
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