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Introduction: The course of Chronic Obstructive Pulmonary Disease (COPD) is marked by various systemic
manifestations and complications. Cardiac involvement is one of those manifestations. Pulmonary vascular
disease and its impact on right ventricular function, higher incidence of myocardial infarction and arrhythmias
are well known complications of COPD and correlate inversely with survival.

Aim: To study cardiac involvement in COPD patients and it’s correlation with severity of the disease.

Methods: This observational study was conducted in the medicine department of a tertiary care hospital in
western Maharashtra. Data of 100 patients diagnosed and their cardiac status assessed on the basis of
clinical findings, radiological changes and spirometry, electrocardiography and echocardiography. All patients
were analyzed for cardiac involvement based on symptomatology, ECG and 2D-ECHO results.

Results: Of 100 COPD patients, 8 patients were GOLD class 1 (mild), 30 in class 2 (moderate), 50 in class 3
(severe) and 12 patients belonged to GOLD class 4 (very severe). Cardiovascular complications were found in
52 patients out of 100. Of these, pulmonary hypertension was found in 41%, IHD in 21%, cor pulmonale in 18%
and arrhythmias were found in 9 % of which supraventricular arrhythmias were seen in 66.66% and ventricular
arrhythmia in33.33%.

Conclusion: Our study showed that cardiac complications may be seen in mild to moderate COPD as well. They
are difficult to diagnose because of common symptomatology. It is therefore prudent to carry out ECG and 2D-
ECHO at the time of initial diagnosis for early detection and for better management of these patients.

KEY WORDS: Chronic Obstructive Pulmonary Disease (COPD), Pulmonary Hypertension,  Ventricular dysfunction,
2D-ECHO, ECG.
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INTRODUCTION
Chronic Obstructive Pulmonary Disease (COPD)
was predicted to be the third leading cause of
death by the year 2030 as per analysis of  world
health statistics 2008 published by WHO on
20th May 2008. However, according to the
Global Burden of Disease 2018, COPD is already
the third leading cause of death worldwide [1].
It is expected to become leading cause of death
worldwide in little more than a decade [2]. Esti-
mated prevalence of the disease is between
6.5% and 7.7% [3]. The number of COPD in India
increased from 28.1 million in 1990 to 55.3
million cases in 2016 [4].  The course of COPD
is complicated by various systemic manifesta-
tions and complications. Cardiac involvement is
one of those manifestations and is the most com-
mon cause of death in COPD [5,6]. Pulmonary
vascular disease and its impact on right ven-
tricular function, higher incidence of myocardial
infarction and arrhythmias are well known com-
plications of COPD and correlate inversely with
survival [7]. The cardiac involvement occurs
most likely due to common risk factors like
aging, cigarette smoking, inactivity and persis-
tent low-grade pulmonary and systemic inflam-
mation [8]. This increases the overall morbidity
and mortality in COPD. Also, cardiac disease con-
tributes to severity of COPD as both are respon-
sible for frequent hospitalization and death.
Furthermore, common symptoms found in the
two diseases such as breathlessness, chest
pain, cough and easy fatigability create difficulty
in diagnosis of co-existing cardiac disease/com-
plication. Atrial fibrillation is frequent cardiac
arrhythmia encountered in COPD patients
being directly related to declining FEV1. It could
be the trigger or consequence of acute exacer-
bation of COPD [9].
Out of these cardiac manifestations, pulmonary
arterial hypertension (PAH) and chronic cor pul-
monale (COR-P) are well known major compli-
cations of COPD. In the late stages of COPD,
right ventricular dysfunction is commonly seen
increasing in severity & frequency of hospital-
ization. It can further worsen dyspnoea, reduce
the exercise tolerance and decline the functional
status. Cardiac arrhythmias, ischemic heart
disease, myocardial infarction, and congestive
heart failure also confound the course of events

METHODOLOGY

in patients of COPD.
AIMS: To analyze the frequency of cardiac
involvement in cases of COPD and to find out
the correlation with the severity of COPD, if any.

RESULTS

This observational study was conducted at the
medicine department of tertiary care hospital
in central Maharashtra. Ethical committee ap-
proval was taken. Data of 100 patients diag-
nosed as COPD on the basis of clinical, radio-
logical and spirometry were analyzed for car-
diac manifestation with the help of symptoms,
ECG and 2 D-ECHO.
Inclusion   Criteria Patients   diagnosed as COPD
based on clinical history, chest radiography and
spirometry.
Exclusion Criteria Patients with history of chronic
lung disease other than COPD, hypertension, pre-
existing cardiac disease, unable to perform
spirometry.
Sampling: All   patients   meeting   inclusion
and exclusion    criteria   were enrolled   in the
study and were categorized into GOLD class
according to FEV1 value on spirometry. Data in-
cluding clinical features, ECG and 2-D ECHO was
collected. Pulmonary hypertension patients were
further classified into mild (30-50mmHg), mod-
erate (50-70mmHg) and severe (>70mmHg)
[10]. ACC/AHA 2011 criteria were used for diag-
nosis of IHD [11]. Data analysis was done using
mean, median, average, SD, P value and Chi
square test.

Age distribution in our study ranged from 50
years to 80 years with a mean age of 64.26 ±
16.52 years. In our study we found male pre-
ponderance. There were 89 males and 11 fe-
males with male to female ratio of 8.09 : 1. Out
of 100 cases of COPD, 8 patients had mild, 30
moderate, 50 severe and 12 patients had very
severe COPD.  Fifty-two patients out of 100 pa-
tients studied had cardiac manifestations. Forty-
one patients were diagnosed with pulmonary
hypertension.  The total number and percent-
age of pulmonary hypertension (PAH) was 1
(12.5%) in mild, 30 (13.33%) in moderate, 26
(52%) in severe and 10 (83.3%) in very severe
cases of COPD. Twenty-one percent patients
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were diagnosed as IHD on the basis of ECG
changes, and 9% had arrhythmias, of whom
66.66% had supraventricular arrhythmias (atrial
fibrillation and multifocal atrial tachycardia) and
33.33% had ventricular premature beats.
Table 1: Classification of COPD Patients based on Air-
flow Limitation.

GOLD Class Severity No. of patients

1 (FEV1> 80%) Mild 8 (8%)

2 (FEV1 50-80%) Moderate 30 (30%)

3 (FEV1 30-50%) Severe 50 (50%)

4 (FEV1 <30%) Very severe 12 (12%)

Table 2: Frequency of Cardiac Manifestations and their
association with severity of COPD.

GOLD class
Pulmonary 

Hypertension
COR-P IHD Arrhythmias

1 (mild) 1 (12.5%) - 1 (12.5%) 0

2 (moderate) 4 (13.33%) 3 (10%) 1 (3.33%) 1 (3.33%)

3 (severe) 26 (52%) 8 (16%) 9 (18%) 3 (6%)

4 (very severe) 10 (83.3%) 7 (58.33%) 10 (83.33%) 5 (41.66%)

41 18 21 9

                    X2 = 12.58, p = 0.042, Significant

Table 3: Incidence of Pulmonary Hypertension and its
association with Severity of Airflow Limitation.

1 (mild) 1 (100%) 0 0 1

2 (moderate) 3 (75%) 1 (25%) 0 4

3 (severe) 2 (7.69%) 11 (42.30%) 13(50%) 26

4 (very severe) 4(40%) 4 (40%) 2 (20%) 10

Total 10 16 15 41

                                 X2 = 14.58, p = 0.002, Significant

Mild PH                   
(30-50 mmHg)

GOLD Class
Moderate PH       

(50-70 mmHg)
Severe PH 

(>70 mmHg)
Total

Table 4: Frequency of Arrhythmias in COPD patients.

DISCUSSION

Type of arrhythmia
Number of 

patients (N=9)
Percentage

Supraventricular        N= 6 66.60%

Atrial fibri l lation 5 83.33%

Multifocal atrial  tachycardia 1 16.66%

Atrial  Premature Beats - -

Ventricular      N=3 33.33

Ventricular Premature Beats 3 100%

Most of the patients studied had moderate to
severe COPD. Out of 100 patients studied, 52
patients had cardiac manifestations. The inci-
dence of PAH among study groups showed that
frequency of PAH increased with increasing
severity of COPD. Same results were also seen

CONCLUSION

in other studies conducted in India by Sruti Reddy
et al [12], NK Gupta et al [13] and Vivek Katiyar
et al [14]. COR-P as reflection of pulmonary hy-
pertension was seen in 18% of COPD patients,
occurrence being more in severe and very se-
vere disease. It corresponds to the study con-
ducted by N. K. Gupta et al wherein COR-P was
seen in 17.5% cases [13]. In contrast, Lokendra
Dave et al [15] and Kaushal et al [16] found a
higher prevalence of COR-P 39.5% and 32%
cases respectively, probably because the ma-
jority of the  patients in these studies were from
severe and very severe COPD GOLD class.
Twenty-one patients in our study were diag-
nosed with Ischemic heart Disease and most of
them belonged to a severe and very severe group
of COPD. Similar results were found in a study
by Amit S Gupta et al where 21% of patients were
found to have IHD along with COPD [17]. Nine
percent of the patients from the study group had
arrhythmias out of which 66.66% had supraven-
tricular arrhythmias and 33.33% had premature
ventricular complexes. In supraventricular
arrhythmias, atrial fibrillation is seen in 83.3%
cases; other patients had multifocal atrial ta-
chycardia and atrial premature beats. The inci-
dence of atrial fibrillation corresponds to stud-
ies held in India by Sushil Anturlikar et al [18]
and Dabadghao VS et al [19].
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