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ABSTRACT

Objective: Chronic obstructive pulmonary disease (COPD) is characterized by
progressive, irreversible airflow limitation and chronic inflammation caused by
inhalation of cigarette smoke or other noxious particles. It is associated with a
number of morbidities and complications. This study was conducted to
determine the frequency of pulmonary hypertension in COPD.

Materials Methods This was descriptive, cross sectional study was carried
out in the Department of Pulmonology, Ayub Teaching Hospital, Abbottabad -
Pakistan over six months duration, from July to December, 2015.

Methodology: Diagnosed cases of COPD of either gender and aged 35 years
and above were included in the study through consecutive, non-probability
sampling technique. Patients with asthma, pulmonary hypertension, ischemic
heart disease, collagen vascular disease were excluded from the study. The
sample size was calculated using the WHO software for sample size, assuming
50% 'proportion of pulmonary hypertension in COPD patients, 95% confi-
dence interval and 7% margin of error.

Results: A total of 196 patients were enrolled in the study. 151(77 %) were male
and 45(23%) were female. Patients were divided in age groups as; 32(16.3%)
patients were in age 35-50 years, 39(19.9%) patients in 51-60 years, 62(31.6%)
patients in 61-70 years and 63(32.1%) patients were above 70 years. Mean age
was 64.96 years. 43.4% of patients have Moderate COPD (FEV1:50%-69%),
30.6% have severe COPD (FEV1:30%-49%) and 26 % have very severe COPD
(FEV1< 30%).PHT was found in 45.4% of COPD patients.

Conclusion: Patients with COPD had a significant prevalence of pulmonary
hypertension, and failure to address this may lead to complications.
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INTRODUCTION

inflammation due to inhalation of cigarette smoke or
other noxious particles which in turn lead to remodel-

Chronic obstructive pulmonary disease (COPD) is a
disease that is characterized by progressive, irrevers-
ible airflow limitation and chronic inflammation.?
Spirometry is the gold standard diagnostic test to
confirm fixed airflow limitation.® COPD is a prevalent
condition associated with high mortality, morbidity. It
reduces quality of life and is caused by chronic

ing of the small airways or destruction of the lung
parenchyma.’COPD is one of the leading health
burdensWorldwide, resulting in 3.0 million deaths
annually. According to World Health Organization
(WHO,) statistics, 210 million people are suffering from
COPD.’ COPD is the 3rd leading cause of death in the
world. The prevalence of COPD varies from 8% to
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20% inthe world.’

A number of morbidities and complications are
associated with COPD. The presence of these
complications represents a poor prognosis for
patients with the COPD unless treated and managed
in time. Pulmonary hypertension is one of important
complication of COPD.’ It is defined asmean pulmo-
nary arterial pressure more than 25 mm Hg. The
prevalence of pulmonary hypertension is high among
COPD patients.® Pulmonary hypertension is usually
mild to moderate. But, in 5-10% of patients with end
stage COPD have severe pulmonary hypertension
and at the end they develop right heart failure.
Pulmonary hypertension (PH) secondary to chronic
obstructive pulmonary disease (COPD) is placed in
group 3 in WHO classification.’

Pulmonary hypertension in COPD is associated with
an increased risk of acute exacerbations and thus
increased mortality and morbidity. Depending on the
Severity of COPD and the method of measuring the
pulmonary artery pressure (echocardiography versus
right heart catheterization), the prevalence of PH in
stable COPD varies from 20 to 91%."° In another study
prevalence of pulmonary hypertension in patient with
severe COPD was 34%." The prevalence of PH
secondary to COPD also depends upon the etiology
of COPD. In aretrospective study prevalence of COPD
cases secondary to Biomass smoke was (59.1%) and
that due to tobacco smoke it was (50%)."> Pulmonary
hypertension in COPD is assumed to be due to
hypoxic pulmonary vasoconstriction leading to
permanent medial hypertrophy.

The aim of this study is to find out the frequency of
pulmonary hypertension in patients presenting with
COPD in our population. The results of this study will
provide an objective evidence of secondary pulmo-
nary hypertension frequency and will highlight the
need for preventive strategies.

MATERIAL AND METHODS

OPERATIONAL DEFINITIONS: Pulmonary hyperten-
sion is defined as mean pulmonary arterial pressure
greater than 25mm Hg measured by Doppler
echocardiography.

COPD: Post bronchodilator Spirometry showing
FEV1 <80% predicted or FEV1/FVC ratio <70%.

Table 1: Gender distribution among COPD subjects

This cross sectional study was carried out in
pulmonology department (wards/OPDs) of Ayub
Teaching Hospital Abbottabad over six months
duration from 01-07-2015to 31-12-2015. A total of 196
patients were included through consecutive, non-
probability sampling technique. Sample size was
calculated by WHO sample size calculator assuming
50%° proportions of pulmonary hypertension, 95%
confidence interval and 7% margin of error.
Diagnosed cases of COPD of either gender and aged
35 years and above were included in the study.
Patients with asthma, pulmonary hypertension,
ischemic heart disease, collagen vascular disease
were excluded.

All new cases with COPD presenting to pulmonology
OPD/wards were enrolled in study. The purpose and
benefits of the study was explained to the patients
and informed written consent was taken from
patients. Detailed history and clinical examination
followed by relevant investigation was done. Doppler
echocardiography of all patientswas done by an
expert cardiologist. All the information was recorded
on a proforma. Exclusion criteria were followed to
control confounders and bias in the study results.

Statistical analyses were carried out using SPSS-15.
Quantitative variables like age weredescribed as
MeanzStandard deviation. Frequencies and percent-
ages were calculated for categorical variables like
gender, pulmonary hypertension.

RESULTS

A total of 196 patients of COPD were inducted in the
study. 151(77 %) were male and 45(23%) were female.
Age distribution among 196 patients was analyzed as:
32(16.3%) patients were in age range 35-50 years,
39(19.9%) patients were in age range 51-60 years,
62(31.6%) patients were in age range 61-70 years and
63(32.1%) patients were above 70 years.Mean age of
the COPD patients was 64.96(+10.6SD)years.

Pulmonary hypertension was found in 89 (45.4%) of
patients in our study while rest of 107 (54.6%) didn't
have pulmonary hypertension. Among patients with
PHT, 34.1% were having moderately severe COPD,
45% with severe COPD and 64.7% were having very
severe COPD.

In our study, the risk factors associated with second-

Frequency Percent
Male 151 77.00%
Female 45 23.00%
Total 196 100.0%
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Table 2: Descriptive Statistics of Age of COPD patients

Age in years Frequency Percent
35-50 32 16.3%
51-60 39 19.9%
61-70 62 31.6%
Above 70 years 63 32.1%
Total 196 100.0%
Table 3: PHT in COPD patient
Frequency Percent
Yes 89 45.4
No 107 54.6
Total 196 100.0

ary pulmonary hypertension in COPD patients were
severity of the disease at presentation.

DISCUSSION

COPD is expected to increase globally in the coming
decades. The main reasons are the changing age
distribution in all countries, with increased life
expectancy and an ever increasing proportion of the
population living to >60 years." Mean age in our study
64.96 %( +10.6 SD). COPD is a disease of elderly and
one contributor is annual decline in FEV1 that usually
starts after 30 years of age.

Smoking is common and major risk factor for COPD."
Males are more at risk for developing COPD than
females." These findings are consistent with our study
where majority (77%) COPD patients were male.
Although this trend is changing in developed world
where female's tendency towards cigarette smoking
and subsequent development of COPD is increasing,
cigarette smoking in developing countries like
Pakistan is still low in females and that's the reason
males COPD patients predominate.

Factors that portend a poor prognosis include severity
of airflow limitation, hypercapnea, and pulmonary
hypertension.” Secondary pulmonary hypertension in
COPD patients is a poor prognostic factor."”
Pulmonary Hypertension Typicallyappears when
airflow limitation is severe and is associated with
chronic hypoxemia, the main pathophysiological
cause being chronic alveolar hypoxia.”

The prevalence of pulmonary hypertension (PH) in
COPD has not been accurately measured in large
epidemiologic studies because of the risks and
expense of invasive pressure measurement by right
heart catheterization.Estimates of the prevalence of
PH in patients with COPD vary widely based upon the
definition of PH, the methods used to determine
pulmonary pressures, and the physiologic character-
istics of the studied population.In international

studies the prevalence of PHT in COPD was different
in different studies ranging from20 to 50%." In our
study pulmonary hypertension was found to be 45.4%
in COPD patients. This is in contrast to a study
Sertogullarindan B et al.where pulmonary hyperten-
sion was found to be 34% in COPD patients.” This
lower frequency may be due to difference in risk factor
for COPD, study population age and gender. This can
be explained by the findings in study by Ongel EA et
al.’ that demonstrates that COPD due to cigarette
smoking has high occurrence of PH (50%) than COPD
due to other risk factors like biomass burn exposure
(59.1%). This also explains the variation in findings of
PH in COPD patients among gender as males are
more commonly smokers than females. Increasing
age is associated with increased frequency and
severity of PH.

There is direct relationship between severity of airway
obstruction detected by FEV1 and PHT. In our study
PHT was 34.1%, 45% and 64.7%in moderate, severe
and very severe COPD respectively.This finding is
demonstrated in study by Chaouatet al.”” where it is
found that prevalence of pulmonary hypertension
increases in patients with increasing COPD severity.
Similarincreased prevalence of PH was demonstrated
by Scharf SM et al.” in his study where PH was found
to be present in more than 90% of patients although
the criteria for PH diagnosis was mPAP>20mmhg with
mean value of 26.3 + 5.2 mmHg. In Animal models of
smoke-induced emphysema and Pulmonary
Hypertension suggest that PH is due to hyperinflation
and gas trapping that compress the pulmonary
vessels.” It means that PHT is more common in severe
and very severe COPD patients.

CONCLUSION

Most complications of COPD are associated with the
severity of the COPD. To prevent these complications,
all risk factors that accelerate the decline in FEV1 and
severity of COPD should be sought and modified, if
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possible. Failure to recognize and address these
factors may lead to unnecessary escalation of the
therapy and avoidable hospitalizations and complica-
tions.

Our study shows that a higher proportion of PHT is
present in COPD patients especially in severe COPD.
Effective smoking cessation counseling needs to be
ensured from the very first encounter with COPD
patient.Keeping in mind the impact on health and
health care resources, it is essential to develop
effective strategies for prevention of COPD complica-
tions.

LIMITATIONS

Our study has certain limitations that need to be
overcome in the future.

We used Doppler echocardiography to diagnose PHT
in COPD patients. Doppler echocardiography is not a
very good modality to diagnose PHT.

Sample size was small. Study population was male
predominant.
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