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Abstract 

Background: Chronic Obstructive Pulmonary Disease (COPD) is a global health burden having systemic 
and extrapulmonary manifestations. Among them cardiovascular changes are the major comorbidity 
associated with COPD, responsible for significant morbidity and mortality. Echocardiography is one of the 
simplest and noninvasive tools in assessing these changes. 

Objective: To evaluate the echocardiographic changes in  patients with chronic obstruction palmonary disease.  

Methods: A cross sectional observational study was carried out in Department of Cardiology and 
Department of Respiratory Medicine, Dhaka Medical College Hospital from July, 2018 to June, 2019. Total 
98 COPD patients were included in the study. They underwent spirometry in Department of Respiratory 
Medicine and echocardiography in Department of Cardiology. Data was collected from the patients and 
recorded in a structured report form.  

Results: Significant echocardiographic abnormalities were present in 51.02% patients. Most common 
echocardiographic change was pulmonary hypertension (43.9%). Other echocardiographic findings were 
dilated RA & RV (36.7%), RVH (35.7%), LV diastolic dysfunction (30.6%) and RV systolic dysfunction 
(9.2%). Echocardiographic signs of pulmonary hypertension, dilated RA & RV, RVH, RV systolic 
dysfunction and LV diastolic dysfunction were correlated with the severity of the disease. Though 
echocardiographic change of pulmonary hypertension was uncommon in COPD stage 1 & 2, but it was very 
common in stage 3(45.7%) & stage 4(92.9%).  

Conclusion: This study showed that echocardiographic changes were very common among the COPD 
GOLD stage 3 & 4 patients. Though these changes were infrequent among mild COPD patients but their 
severity increased with increasing stage of COPD.  
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is 
a disease of progressive airflow limitation that is not 
reversible. It causes high mortality and morbidity as 
well as high healthcare costs and a significant 
burden in the form of disability and impaired quality 
of life.1 

COPD is a complex systemic disease that has both 
pulmonary and extrapulmonary manifestations.2,3 
The most frequent and most important disease 
coexisting with COPD is cardiovascular 
diseases.4Nearly half of all hospitalizations & one 
third deaths of COPD patients are due to 
cardiovascular causes specially when FEV1 <50% 
predicted.5 With every 10% decrease in FEV1, all-

cause mortality increases by 14% and 
cardiovascular mortality increases by 28%.6 In 
more advanced COPD, cardiovascular diseases are 
responsible for 20-25% of all deaths.7 

COPD impacts on pulmonary vasculature and leads 
to the development of pulmonary hypertension, 
right ventricular hypertrophy (RVH), right 
ventricular (RV) & ultimately left ventricular (LV) 
dysfunction. Due to ventricular interdependency, 
raised right sided pressure shifts the interventricular 
septum to left and may increase LV end diastolic 
pressure resulting in left ventricular diastolic 
dysfunction (LVDD). Also LV systolic dysfunction 
may occur. The mechanism of abnormal LV 
systolic performance in COPD patients are unclear 
but may be due to hypoxemia and acidosis; 
concurrent coronary artery disease; ventricular 
interdependence which would in turn increase LV 
end diastolic pressure, decrease venous return and 
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diminished LV stroke volume & cardiac output and 
large swings in intrathoracic pressure.8 

Echocardiography provides a rapid, noninvasive 
and accurate modality for the evaluation of right 
ventricular function, right ventricular filling 
pressure, tricuspid regurgitation, left ventricular 
function and valvular function. 

There are limited studies and research into the 
cardiac changes secondary to COPD. Most of the 
studies have analyzed the relation of COPD with 
several isolated cardiac changes. No such study is 
available in our country. 

The aim of this study was to evaluate the cardiac 
changes in patients of COPD by 
echocardiography. Early detection of cardiac 
dysfunction in COPD patients can help us to take 
necessary steps and interventions to halt the 
progression of the disease and to mitigate its array 
of complications, thus also contributing to 
improve the quality of life in such patients. 

Materials and Methods 

This cross-sectional observational study was 
conducted in Dhaka Medical College Hospital 
(DMCH), Dhaka from July 2018 to June 2019. All 
subjects were selected by purposive sampling 
method. COPD patients diagnosed as per GOLD 
2018 criteria were included in the study. Exclusion 
criteria included patients with age <40 years, with 
an established diagnosis of bronchial asthma or 
asthma- COPD overlap syndrome, pulmonary 
malignancies (primary & secondary), tuberculosis, 
pneumonia, known case of coronary artery disease 
or past history of myocardial infarction, congenital 
heart disease, valvular heart disease or 
cardiomyopathy of any type. 

Patients with COPD who attended indoor and 
outdoor of the Department of Respiratory Medicine, 
Dhaka Medical College Hospital (DMCH), were 
assessed first by attending doctor and then 
evaluated by the principal investigator. Detailed 
history and thorough physical examination were 
done in all patients. Those who fulfilled the 
inclusion & exclusion criteria and gave informed 
written consent were included in the study. 

History of smoking was taken and patients were 
categorized as current smoker (Smoking 
cigarettes within 1 month), recent smoker 
(Stopped smoking cigarettes between 1 month 
and 1 year back), ex-smoker (Stopped smoking 

cigarettes greater than 1 year back) and non-
smoker (Never smoked cigarettes).9 

The diagnosis of COPD was confirmed by 
spirometry done in the Department of Respiratory 
Medicine, DMCH. Post bronchodilator 
FEV1/FVC < 0.7 was considered diagnostic of 
COPD. In GOLD severity classification, FEV1 
was used to categorize COPD in four stages (1-4). 
FEV1/FVC <0.7 was the mandatory requirement 
in all four stages whereas post bronchodilator 
FEV1 ≥ 80% predicted was stage 1, ≥ 50% but < 
80% predicted was stage 2, ≥ 30% but < 50% 
predicted was stage 3 and < 30% predicted FEV1 
was stage 4.10 

A total of 98 COPD patients who fulfilled the 
inclusion and exclusion criteria were included in the 
study. The staging of COPD was done in 
Department of Respiratory Medicine, DMCH by 
spirometry. These COPD patients then underwent 
echocardiography in Department of Cardiology, 
DMCH. The echocardiography was done by using 
Philips EPIQ 7c with multi frequency probe of 2-
4.3 MHz. 

The following echocardiographic parameters were 
studied in detail- right atrial (RA) & right 
ventricular (RV) size, right ventricular hypertrophy 
(RVH), RV systolic function, pulmonary 
hypertension and LV systolic & diastolic function. 
The parameters were described according to the 
guidelines given by American Society of 
Echocardiography. Pulmonary hypertension was 
defined as pulmonary artery systolic pressure 
(PASP) ≥ 35 mmHg or mean pulmonary artery 
pressure (MPAP) ≥ 25 mmHg at rest.11 According 
to PASP, pulmonary hypertension was divided into 
mild (35-49 mmHg), moderate (50-69 mmHg) & 
severe (≥ 70 mmHg) category.  

RV systolic function was detected by TAPSE 
(<16mm abnormal) & FAC (<35% abnormal).  LV 
systolic function was assessed by LVEF. It was 
detected by eyeball estimation and modified 
Simpson’s method. LV systolic function was 
normal if LVEF was >52%.12LV diastolic function 
was determined by trans mitral inflow velocity E, 
tissue Doppler mitral inflow velocity eʹ, TR velocity 
and left atrial volume index (LAVI).Left ventricular 
diastolic dysfunction (LVDD) was said to be 
present if ≥2 of the following features were present: 
average E/eʹ > 14, septal eʹ velocity < 7 cm/s or 
lateral eʹ velocity < 10 cm/s, TR velocity > 2.8 m/s 
& LA volume index > 34 ml/m2.13 



Echocardiography in COPD                                                                                                                                     Mohiuddin M et al 

206 Bangladesh Med Res Counc Bull 2020; 46:204-210 

Statistical analysis of the study was done by 
computer software Statistical Package for Social 
Science (SPSS)version 22. Confidence interval was 
considered at 95% level. In all case, p value <0.05 
was considered statistically significant. 

Results 
The characteristics of the study population are 
described in table I. The mean age was 56.5 ± 10.45 
year. Maximum 33(33.7%) patients were in 50-59 
years age group which was followed by 30 (30.6%) 
patients in 40-49 years age group. Among the 98 
patients, 70 (71.43%) were male and 28 (28.57%) 
were female with a male female ratio of 2.5: 1. 
Highest 29 (29.59%) patients were unemployed. 26 
(26.53%) patients were housewives which was the 
second commonest occupational status. It was 
observed that 70(71.43%) patients were smokers. 
Among them 12(12.24%) were current smokers, 
14(14.29%) were recent smokers and 44(44.90%) 
were ex-smokers. Among the 98 study patients 29 
(29.59%) were hypertensive, 18 (18.36%) were 
diabetic and 12 (12.24%) had dyslipidemia. 
Maximum 35 (35.7%) study patients had GOLD 
stage 3 COPD. 33(33.7%) study patients had stage 
2, 28(28.6%) patients had stage 4 and only 2(2%) 
patients had stage 1 COPD. 
Table I: Characteristics of study population (n=98) 

Mean age (years) 56.5 ± 10.45 
Sex 
  Male 
  Female 
  Male: Female 

 
70 (71.43%) 
28 (28.57%) 
2.5 : 1 

Occupation 
  Businessman 
  Service holder 
  Retired 
  Housewife 
  Physical labor 
  Unemployed 
  Others 

 
11 (11.22%) 
10 (10.20%) 
7 (7.14%) 
26 (26.53%) 
9 (9.18%) 
29 (29.59%) 
6 (6.12%) 

Smoking status: 
  Current smoker 
  Recent smoker 
  Ex-smoker 
  Non smoker 

 
12 (12.24%) 
14 (14.29%) 
44 (44.90%) 
28 (28.57%) 

Systemic hypertension 29 (29.59%) 
Diabetes Mellitus 18 (18.36%) 
Dyslipidemia 12 (12.24%) 
COPD severity (GOLD stage) 
  Stage 1 
  Stage 2 
  Stage 3 
  Stage 4 

 
2 (2.0%) 
33 (33.7%) 
35 (35.7%) 
28 (28.6%) 

 
Figure 1: Frequency of echocardiographic changes in different 
stages of COPD (n=98) 

Among the 98 study patients 50 patients (51.02%) had 
abnormal echocardiographic change. In stage 1,100% 
patients (2/2) had normal echocardiography. Among 
stage 2 patients, 90.9% (30/33) had normal 
echocardiography results with only 3(9.1%) patients 
having abnormal report. In stage 3, 42.9% (15/35) 
patients had normal echocardiography and 20(57.9%) 
patients had abnormal results. On the other hand in 
stage 4 only one patient (3.6%) had normal 
echocardiography, the remaining 96.4% (27/28) 
patients had abnormal echocardiographic findings. 

The table II shows most common echocardiographic 
abnormal finding was pulmonary hypertension 
43(43.9%). It was followed by dilated RA, RV 
36(36.7%) each and RVH 35(35.7%). 30(30.6%) 
patients had LV diastolic dysfunction and 9(9.2%) 
patient had RV systolic dysfunction. 2(2%) patients 
had concentric LVH and pericardial effusion each. 
Table II: Distribution of echocardiographic abnormalities in 
COPD patients (n=98) 

Findings Frequency Percent 
Dilated RA 36 36.7 
Dilated RV 36 36.7 
RVH 35 35.7 
Right ventricular 
systolic dysfunction 

9 9.2 

Pulmonary 
hypertension 

43 43.9 

LV diastolic 
dysfunction* 

30 30.6 

LV systolic dysfunction 0 0 
Others: 
 Concentric LVH 
  Pericardial effusion 

4 
2 
2 

4.1 
2.0 
2.0 

*Patients with IHD, valvular heart disease and 
cardiomyopathy were excluded from the study. 
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Figure 2: Distribution of severity of pulmonary hypertension 
among different stages of COPD patients (n=43). 

The table III shows the echocardiographic changes 
in different stages of COPD. We found that dilated 
RA & RV, RVH, pulmonary hypertension, RV 
systolic dysfunction and LV diastolic dysfunction 
correlated significantly with severity of disease 
(p<0.001). 
Table III: Association of echocardiographic changes with 
different stages of COPD patients (n=96) 

Findings 
 

Stage 2 
(n=33) 

Stage 3 
(n=35) 

Stage 4 
(n=28) 

P 
value 
(Fishe
r exact 

test) 
Dilated RA 0 (0%) 11 

(32.42%) 
25 

(89.28%) 
<0.001S 

Dilated RV  0 (0%) 11 
(32.42%) 

25 
(89.28%) 

<0.001S 

RVH 0 (0%) 15 
(42.86%) 

21 (75%) <0.001S 

RV systolic 
dysfunction  

0 (0%) 0 (0%) 9 
(32.14%) 

<0.001S 

Pulmonary 
hypertension 

1 
(3.03%) 

16 
(45.71%) 

26 
(92.86%) 

<0.001S 

LV 
diastolic 
dysfunction 

2 
(6.06%) 

6 
(17.14%) 

22 
(78.57%) 

<0.001S 

Others 
Concentric 
LVH 
 
Pericardial         
effusion 

1 
(3.03%) 

 
0 (0%) 

1 
(2.86%) 

 
0 (0%) 

0 
 

2 (7.14%) 

0.656NS 

 
0.084NS 

S= Significant 
NS= Not Significant 
 

The Bar diagram shows, none of the stage 1 patients 
had pulmonary hypertension and only 1(100%) 
stage 2 patient had mild pulmonary hypertension. In 
stage 3, 16 patients had pulmonary hypertension. 
Among them 7 (43.7%) had mild and 8 (50%) had 
moderate pulmonary hypertension. While among 

stage 4 patients with pulmonary hypertension (26), 
11 (42.4%) had moderate and 14 (53.8%) had 
severe pulmonary hypertension. 

Discussion 

Current study was done to assess the cardiac status 
of COPD patients. In this study among the 98 
COPD patients males were predominant (71.43%) 
with a male female ratio of 2.5:1. Alam et alshowed 
that the prevalence of COPD is three times higher 
in males than females.14 

In this study, it was to be found that about one third 
of the patients were unemployed, mostly the severe 
COPD patients. Grønseth et al also showed same 
type of unemployment pattern in a subset analysis 
of BOLD study.15This shows that advanced COPD 
incapacitates so much that most of these patients 
cannot do worthwhile job. 

It was observed that 71% patients were smokers 
which is in coherence with Mahishale et al..16 In this 
study, all of the nonsmokers were females. 
However, all of them were passive smokers or 
resided in areas with heavy air pollution or had 
exposure to smoke from cooking in ‘Chula’. 

The prevalence of hypertension, diabetes and 
dyslipidemia in our study were 29.59%, 18.36% & 
12.24% respectively. The prevalence of 
hypertension and diabetes were higher in COPD 
patients than the national prevalence which are 21% 
and 8% respectively.17 The presence of respiratory 
impairment with respiratory symptoms are 
associated with a higher risk of having comorbid 
hypertension, diabetes and cardiovascular disease.18 
The reasons for this associations are unclear but 
may be due to systemic inflammation, chronic 
infections, shared risk factors (such as smoking) or 
other unidentified factors.  

It was observed that 51.01% COPD patients had 
abnormal echocardiographic findings. Freixa et al 
showed that the prevalence was 64%.19In their study 
about one third of the patients had previous history of 
cardiac diseases including coronary artery disease. 
But in our study these patients were excluded. This 
may be responsible for lower prevalence of 
echocardiographic abnormalities in our study.  

The most common echocardiographic abnormality 
in this study was pulmonary hypertension (43.9%). 
Various studies showed about 20-90% COPD 
patients had elevated PASP on right heart 
catheterization.20, 21A study by Higham et alshowed 
a 55% prevalence of pulmonary hypertension 
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among their study subjects.22In their study most of 
the pulmonary hypertension were present in 
moderate to severe COPD patients, an observation 
also found in our study.  

It was observed that most of the pulmonary 
hypertension among the stage 3 COPD patients 
were mild to moderate in severity. On the other 
hand stage 4 patients had moderate to severe 
pulmonary hypertension. A similar observation was 
also made by Mahishale et al.16 

In current study we found that about 35% patients 
had right ventricular hypertrophy. Nishi et al found 
that the prevalence of RVH among COPD patients 
was 40%.23We also observed that 36% patients had 
dilated RA &RV. RV systolic dysfunction was 
present in our study among 9.2% patients which is 
in coherence with Jatav et al.24 

LV diastolic dysfunction (LVDD) was present in 
30.6% patients in our study.Cuttica et al and Schoos 
et al found LVDD in 54% & 66% COPD patients 
respectively.25, 26 The higher prevalence rate in 
these studies were possibly due to enrollment of 
patients during exacerbations and due to presence 
of concomitant coronary artery disease. 

In our study all the patients had normal LV ejection 
fraction. Kumar, Agrawal and Guptafound no 
significant difference of LVEF between the COPD 
and control group.27In our study the patients with 
coronary artery disease were excluded which might 
explain the difference in our findings. 

Conclusion 

Our study showed that echocardiographic changes 
were very common in COPD patients specially at 
stage 3 and stage 4.Though these 
echocardiographic changes were absent in mild 
disease but the changes increased significantly   
with increasing severity of COPD. Since 
cardiovascular disease is one of the major cause of 
morbidity and mortality in COPD, it is essential to 
evaluate the cardiac status at the time of initial 
diagnosis by echocardiography. Thus overall 
survival & quality of life can be improved by early 
detection and treatment of these abnormalities 
before they become irreversible. 
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