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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is associated with extrapulmonary effects and comorbidities that
affect both morbidity and mortality1. It is difficult to diagnose pulmonary hypertension (PH) clinically at an early stage. The aim of
this study was to estimate the prevalence of PH in COPD patients and its correlation with exercise capacity and quality of life of
patients.
Material and methods: Detailed history, multisystem clinical examination, random blood sugar, complete blood count, chest
radiography and spirometry were done in all patients. COPD patients were enquired for exertional dyspnoea, fatigue and angina,
and examined for increased jugular venous pressure, reduced carotid pulse, palpable right ventricle (RV) impulse, loud P2, rightsided fourth heart sound and peripheral cyanosis. PH was diagnosed by 2D-Echocardiography. Six Minute Walk Test (6MWT) for
exercise capacity and Modified Borg’s Scale questionnaire and St George’s respiratory questionnaire for quality of life were also
done.
Results: Out of 97 patients of COPD, 39 patients (40.20%) had PH. Majority of them had mild PH (26.8%). Only a few had severe PH
(3.09%). Of total 39 patients having PH, 66.67%, 25.64% and 7.69% had mild, moderate and severe PH, respectively.
Conclusion: The prevalence of PH increased as the age and severity of COPD increased. The exercise capacity and health-related
physical quality of life was found to be significantly correlated with PH in COPD patients. Rehabilitation programs, oxygen inhalation
or other means to avoid or to delay PH in COPD patients should be implemented timely.
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Introduction
Chronic Obstructive Pulmonary Disease is the fourth leading
cause of deaths globally1. Global burden of COPD is projected
to increase in coming decades due to continued exposure
to risk factors and aging world population. According to
Global Burden of Disease study, COPD is expected to become
the third leading cause of death by 20202,3.
Like many chronic inflammatory conditions, COPD is
associated with extrapulmonary effects and comorbidities
that affect both morbidity and mortality1. In recent years,
pulmonary vascular pathology is increasingly being
recognised in the pathogenesis of PH. The consequence of
pulmonary vascular involvement is an increase in the
pulmonary vascular resistance (PVR) and pulmonary artery
pressure (PAP) leading to increased afterload or the right
ventricle. PH has generally been viewed as a late stage

development occurring in patients with severe airways
obstruction and a chronic hypoxemic state. Clinical
recognition of early stages of PH is difficult.
Pulmonary hypertension is defined as an increased resting
mean PAP above 25 mmHg with a pulmonary capillary
wedge pressure (PCWP), left atrial pressure or left
ventricular end-diastolic pressure of less than 15 mmHg
and PVR greater than 3 Wood units4. PH complicating COPD
is the commonest type of PH presenting to a pulmonologist.
The prevalence of pulmonary hypertension in the general
COPD population is undefined because stable COPD
patients do not routinely undergo right heart
catheterisation. Most studies published on this topic focus
on patients with moderate-to-severe disease awaiting lung
transplantation because haemodynamic data from cardiac
catheterisation are part of the standard transplant evaluation.
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Material and mathods

Electrocardiogram (ECG)12,13 findings suggestive of PH
include: a) p pulmonale, P-wave amplitude > 2.5 mm in
leads II, III, and/or aVF; b) S1, S2, S3 pattern; c) a S1, Q3
pattern; d) incomplete or complete right bundle branch
block; e) evidence of RVH, R axis deviation >/= 100°,
dominant R wave in lead V1 >/= 7 mm in amplitude, ST
segment depression and T wave inversion in leads V1 to
V4, and deep S waves in leads V5, V6, I and aVL with a QRS
duration < 0.12 s; f ) low voltage QRS22.

An observational, cross-sectional study was carried-out on
97 stable COPD patients of stage I, II, III, and IV, according to
the criteria laid down by NHLBI/WHO-GOLD 2013, from
January, 2013 to October, 2014, at a tertiary care center in
North India.

Echocardiogram (2D-ECHO):23-25 value of mPAP > 25 mmHg
was considered as cut-off value for labeling the patient as
PH. The criteria for severity of PH on the basis mPAP were
as follows: mild PH > 25 - 40 mmHg mPAP, moderate PH 41
- 55 mmHg and, severe PH > 55 mmHg.

Sampling was done by systematic sampling method. Every
k unit of COPD patients in outpatient department (OPD)
were selected (k = 4).

Statistical analysis: Data was collected, entered and
cleaned in MS Excel. Data was analysed using SPSS
(Statistical Programme for Social Sciences) Version 16.
Categorical data was presented in the form of percentages
and continuous data was presented in the form of means
and standard deviation.

The rationale behind this study was to find the prevalence
of PH in stable patients of COPD and effect of PH on exercise
capacity and health-related quality of life. Patients of COPD
who have PH can be enrolled earlier for pulmonary
rehabilitation programme and efforts can be made to make
their health-related quality of life and exercise capacity
better.

Inclusion criteria: All known or newly diagnosed cases of
stable COPD on the basis of clinical history, physical
examination, chest radiographs and spirometery,
irrespective of present smoking status, were enrolled.
Exclusion criteria: Any patient with co-morbidities, which
could influence occurrence or severity of PH such as chronic
liver disease, rheumatologic disorders like scleroderma or
systemic lupus erythematous, lung neoplasms, pulmonary
fibrosis, drugs like dexfenfluramine and phentermine, heart
diseases like aortic valve disease, left heart failure, mitral
valve disease, congenital heart diseases, thromboembolic
disease, obesity, sleep apnoea, high altitude and those who
did not consent to were excluded.
Every patient was screened by detailed history, thorough
clinical examination, complete blood count, random blood
sugar, chest radiograph5-11,12, ECG and spirometry.
All patients were inquired for exertional dyspnoea, fatigue
and angina. They were examined for increased jugular
venous pressure, reduced carotid pulse, palpable RV
impulse, loud P2, right-sided fourth heart sound and
peripheral cyanosis. Finally they were evaluated via 2Dechocardiography12,13 to diagnose PH, six minute walk test
(6 M WT)14 for exercise capacity, modified Borg’s scale
questionnaire 15-17 and St George’s Respiratory
Questionnaire18-20 for quality of life. The St. George’s
respiratory questionnaire was translated to Hindi and was
validated.
Chest radiograph was obtained as part of the initial
diagnostic work-up but widening of the descending right
pulmonary artery to > 16 mm or the left descending
pulmonary artery to > 18 mm was considered as criteria for
diagnosing PH on the basis of chest X-ray21.
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Calibration of examiners was done to reduce intra-examiner
variability. Coordination among all investigators was
maintained during study period to maintain the quality of
data.
Approval was taken from institutional ethical committee.
Nature of study was explained to all participants. Written
consent was taken and patient information sheet was also
signed by all participants.

Results
Out of the total 97 patients of COPD evaluated for PH,
majority were in the age group 66 - 75 years (52.38%),
followed by, 56 - 65 years (40%). 82 were male and 15
were female. Out of these 34 male (41.46%) and 5 female
(33.3%) were found to have PH (Table I).
Table I: Prevalence of pulmonary hypertension in
different age groups.
Age
Total number Pulmonary Pulmonary HTN Prevalence of
group of subjects in HTN present not present
pulmonary
(years) each age group
HTN (in %)
46 - 55

26

8

18

30.76%

56 - 65

50

20

30

40%

66 - 75

21

11

10

52.38%

On GOLD staging, 11 patients (11.34%) were in GOLD stage
I, 35 patients (36.1%) were in GOLD stage II, 34 patients
(35.05%) were in GOLD stage III and 17 patients (17.52%)
were in GOLD stage IV. Majority of patients having PH
belonged to GOLD stage IV (76.47%), followed by GOLD
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stage III (44.11%) (Fig. 1).

In patients having PH (n = 39), 26 (66.67 %), 10 ( 25.64%)
and 3 (7.69%) have been found to have mild, moderate
and severe PH respectively.
Chest radiograph and ECG findings suggestive of PH were
used as preliminary investigations. Considering 2DEchocardiography as the confirmatory diagnostic tool, CXR
was found to have 58.97% sensitivity and 100% specificity
and ECG was found to have 72.22 sensitivity % and 94.82%
specificity.
Mean 6-Minute walk distance of COPD patients, was
significantly correlated with Right Ventricular Systolic
Pressure (Pulmonary Artery Pressure) as, R2 = 0.8842 and
coefficient of correlation, r = -0.9407 (Chart 1).

Fig. 1: Prevalence of pulmonary hypertension according to the COPD
GOLD stage.

All patients of GOLD stage I and II had mild PH. In GOLD
stage III, 80% had mild and 20% had moderate PH while in
GOLD stage IV, 23% had mild, 53.85% had moderate and
23.07% had severe PH (Fig. 2).

Chart 1: Correlation of pulmonary artery pressure (Right Ventricular
Systolic Pressure) with 6-minute walk distance of subjects.

Fig. 2: Prevalence of pulmonary hypertension, according to severity, in
each COPD GOLD stage.

St. George’s Respiratory Questionnaire (SGRQ) Score was
significantly correlated with Pulmonary Artery Pressure
(Right Ventricular Systolic Pressure) as, R2 = 0.859, and coefficient of correlation, r = 0.9272 (Chart 2).

Majority of patients with PH had mild PH (26.8 %). Only a
few had severe PH (3.09%) (Fig. 3).

Fig. 3: Propartion of severity of pulmonary hypertension in patients of
COPD.
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Chart 2: Correlation of pulmonary artery pressure (Right Ventricular
Systolic Pressure) with Health-related Physical Quality of life (St. George’s
Respiratory Questionnaire Score).
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The prevalence of PH was found to be 40.2% in patients of
COPD. Prevalence of PH was found to be higher in male
patients compared to female patients. The prevalence and
severity of PH increased with severity of COPD, as all cases
of moderate and severe PH were seen in patients of GOLD
stage III and IV. Most of the COPD patients with PH had mild
PH and there were only few (n = 3) cases of severe PH, that
too, only in GOLD stage IV.
The exercise capacity and health-related physical quality of
life was found to be significantly correlated with PH in COPD
patients.

Discussion
In this study, using criteria for PH as mPAP of more than 25
mmHg, 40.20% had PH. The findings of the present study
are in accordance with previous studies, Scharf et al26
followed 215 patients being evaluated for lung volume
reduction surgery or lung transplantation (mean FEV1 24%
predicted). Using a definition of pulmonary hypertension
as a mPAP of more than 25 mmHg [patients with elevated
Pulmonary capillary wedge pressure (PCWP) were
excluded], the prevalence of pulmonary hypertension was
noted to be 50.2%.
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