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Abstract

Background : Chronic obstructive pulmonary disease (COPD) is a common disease and has remarkable effects
on cardiac functions, including those of the right ventricle, left ventricle, and pulmonary blood vessels. Most of
the increased mortality associated with COPD is due to cardiac involvement. Echocardiography(Echo) provides
a rapid, noninvasive, portable, and accurate method to evaluate the cardiac changes.

Aim of study: To assess cardiac changes secondary to COPD by echocardiography and to find if there is a
correlation between echocardiographic findings and severity of COPD.

Materials and Methods: A total 50 of patients with COPD were diagnosed and staged by pulmonary function
test (PFT) according to GOLD criteria into 4 stages. For all patients, detailed history, carful clinical examination,
electrocardiography(ECG), chest x ray(CXR), and routine blood tests were done. All patients evaluated by
echocardiography.

Results: On echocardiographic evaluation of COPD,40% of cases had normal echocardiographic parameters.
Measurable tricuspid regurgitation (TR) was observed in 25/50 (50.0%) of cases . Pulmonary hypertension
(PHT), which is defined as systolic pulmonary arterial pressure (SPAP)> 30 mmHg was observed in 14/25
(56.0%) of patients with TR (28.0% of total patients) , in which prevalence of mild, moderate, and severe PHT
were 7/14 (50.0%), 4/14 (28.6%), and 3/14 (21.4%), respectively. The frequencies of PHT in mild, moderate,
severe, and very severe COPD were 7.1%, 14.3 %, 35.7%, and 42.9%, respectively. Cor pulmonale was
observed in 6/14 (42.9%) of cases (12.0% of total patients) ; The frequencies of cor pulmonale in patients with
mild, moderate, and sever PHT were 0, 75.0% ,100.0 % ,respectively ; 2.0% cases had left ventricle systolic
dysfunction(LVVSD) and 10.0% cases had evidence of left ventricle diastolic dysfunction(LVDD). Left ventricle
hypertrophy (LVH) was found in 4.0% of cases.

Conclusion: Prevalence of cardiovascular complications (especially PHT and cor pulmonale) is high among
COPD patients and has a linear relationship with increasing severity of COPD. Echocardiography helps in early
detection of cardiac complications in COPD cases giving time for early interventions.

Keywords: Chronic obstructive pulmonary disease (COPD), Echocardiography(Echo), electrocardiography
(ECG).
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common preventable and
treatable disease ,characterized mainly by persistent airflow limitation that is usually
progressive and associated with enhanced chronic inflammatory response in the airways and
the lungs to noxious particles and gases.

COPD has a considerable effects on cardiac functions, including effects on the right
ventricle left ventricle, and pulmonary blood vessels® 1t is well established now that
cardiovascular disease contributes significantly to both morbidity and mortality in COPD ©

The cardiovascular sequelae of COPD have been recognized for decades. The
spectrum of cardiovascular disease includes right ventricular (RV) dysfunction, pulmonary
hypertension (PHT), coronary artery disease (CAD), and arrhythmias. Pulmonary vascular
disease associated with COPD increases morbidity and worsens survival. Patients with COPD
also carry an increased risk of mortality due to arrhythmia, myocardial infarction, or
congestive heart failure compared with those who do not®

The important notion that COPD itself is an independent risk for CVD has potentially
important implications. As a systemic inflammatory disease, COPD may accelerate the
development of cardiovascular disease above and beyond that due to smoking alone®"

A number of population studies have shown that airflow limitation as measured by
FEV:1 or FEVY/FVC ratio is a predictor of cardiovascular risk. The FEV: is also an
independent predictor of cardiovascular mortality in COPD @, There is also a relationship
between the rate of decline in FEV: and cardiovascular disease.

Echocardiography provides a rapid, noninvasive, portable and accurate method to
evaluate the cardiac functions including:: right ventricle function, right ventricular filling
pressure, tricuspid regurgitation, left ventricular function and valvular function. Many studies
have confirmed that echocardiographically derived estimates of pulmonary arterial pressure
correlate closely with pressures measured by right heart catheter(RHC) (r> 0.7)@. The need
for further invasive diagnostics is often triggered by the Doppler echocardiographic(DE)
assessment of the peak sPAP. But the reported accuracy of sPAP determination by DE is
controversial. While initial comparisons between DE and RHC revealed an acceptable
correlation, more recent studies questioned the diagnostic value of DE in PHT ©:

The Doppler echographic examination is a central part of the initial diagnosis and
assessment of patients with pulmonary vascular disease and other forms of pulmonary
hypertension. Often, the results of the initial DE examination are pivotal in the decision
makirgg) process for which patients are referred for further hemodynamic assessment of their
PHT @

Although the exact prevalence of PHT in COPD is not known, an elevation in
pulmonary arterial pressure is found to occur in 20%—-90% of patients when measured by right
heart catheterization with some evidence that pulmonary hemodynamics worsen with
worsening of airflow obstruction®® Several studies have shown an abnormal rise in the mean
pulmonary arterial pressure (mPAP) in COPD of 0.4-0.6 mmHg per year. These studies
reported that PH in COPD progresses slowly and could occurs in mild as well as severe forms
of disease®%D,

Aims of Study
1. To assess echocardiographic findings in COPD patients.
2. To assess correlation between echocardiographic findings and severity of COPD.

Patients and Methods
A cross sectional study carried out in Respiratory Consultation clinic of Baghdad
Teaching Hospital for the period from 1% of February to the end of June, 2015. A convenient
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sample of fifty patients presented with signs and symptoms of COPD were the sample of the
study. The data were collected by direct interview and fulfilling a prepared questionnaire.
Diagnosis of COPD was made on basis of detailed history, carful clinical examination
supported by spirometry, electrocardiographic, and radiological data. The diagnosis of COPD
was confirmed by a specialist in Respiratory Medicine in Baghdad Teaching Hospital. The
questionnaire included the followings:

Sociodemographic characteristics: Age, gender and occupation.

Smoking: None, ex or current smoker.

Family history.

Clinical presentation.

ECG findings.

Echocardiographic findings.

IS

Statistical analysis  All patients' data entered using computerized statistical software;
Statistical Package for Social Sciences (SPSS) version 20 was used. Descriptive statistics
presented as (mean + standard deviation) and frequencies as percentages. Kolmogorov
Smirnov analysis verified the normality of the data set. Multiple contingency tables
conducted and appropriate statistical tests performed, Chi-square used for categorical
variables and Fishers exact test was used when expected variables were less than 20%. In all
statistical analysis, level of significance (p value) set at < 0.05 and the result presented as
tables and/or graphs.

Results

A total of 50 COPD patients were included in present study with mean age 58+9
years, 52% of them were aging 50-59 years. Males were more than females with male to
female ratio as 7.3:1

ECG findings were abnormal among 18 COPD patients and Echo findings were
abnormal among 20 patients. Abnormal Echo findings were shown in table 1.

Table 1: ECG & Echo findings of COPD patients.

Variable No. %
ECG findings

Normal 32 64.0%
Abnormal 18 36.0
Total 50 100.0
Echocardiography findings

Normal 20 40.0
LVDD 5 10.0
LVSD 1 2.0
PHT 14 28.0
Cor-pulmonale 6 12.0
RHF 1 2.0
LVH 2 40
RVSD 1 2.0
Total 50 100.0
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There was a significant association between abnormal ECG findings of COPD patients
and very severe COPD (p<0.001). A significant association was observed between COPD
patients diagnosed as PHT and cor pulmonale with severe and very severe disease (p=0.000).
Significant association was observed between PHT severity and COPD severity (p=0.014).
All these findings were shown in table 2..Also cases of COPD diagnosed as cor pulmonale
were significantly associated with severe and very severe disease (p<0.05), table 3.

Table 2: Distribution of ECG, Echo and PHT according to severity.

Variable Mild Moderate Severe Very severe 1 P
No. % No. % No. % No. %
ECG findings 28.2* | <0.001
Normal 19 59.4 11 34.4 2 6.3 0 -
Abnormal 2 111 2 111 6 33.3 8 444
Echo findings 79.9* | 0.000
Normal 19 95.0 1 5.0 0 - 0 -
LVDD 0 - 1 20.0 1 20.0 3 60.0
PHT 1 7.1 2 14.3 5 35.7 6 42.9
Cor- 0 - 0 - 3 50.0 3 50.0
RHF 0 | - | 0 | - | 1 |1000] o0 i
LVH 0 - 0 - 1 50.0 1 50.0
LVSD 0 - 0 - 0 - 1 100.0
RVSD 0 - 0 - 0 - 1 100.0
PHT severity 15.8* | 0.014
Mild 1 14.3 2 28.6 4 57.1 0 -
Moderate 0 - 0 - 25.0 3 57.0
Severe 0 - 0 - 0 - 3 100.0
*Fishers exact test.
Table 3: Distribution of cor pulmonale according to COPD severity.
Variable | Mild Moderate Severe Very severe | 2 P
No. | % No. | % No. | % No. | %

Cor-pulmonale 9.2* 10.02

Yes 0 - 0 - 3 500 |3 50.0

No 21 47.7 |13 29.5 114 |5 11.4

*Fishers exact test.

The frequencies of cor pulmonale in patients with mild, moderate, and sever PH were
0, 75.0% ,100.0 % ,respectively ; so we can see good correlation between severity of PH
and the development of cor pulmonale, table 4.
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Table 4 : Frequency of cor pulmonale with severity of PH.

Severity of PH Frequency of cor pulmonale
Mild (7) 0(0)

Moderate (4) 75% (3)

Severe (3) 100.0 % (3)

There was a significant decrease in FEV1 means associated with Echo findings especially
with PHT and cor-pulmonale (p<0.001), table 5.

Table 5: ANOVA analysis of FEV1 according to Echo findings.

Echo findings FEV1

Mean+SD
Normal 77.2£11.2
LVDD 71.1£19.8
LVH 70.2+0.9
PHT 48+18.6
Cor-pulmonale 36.2£11.3
RHF 44+0.1
ANOVA (P value) <0.001

Discussion

In present study, abnormal electrocardiography ECG findings were present among
36% of studied COPD patients.

We also found that 60% of COPD patients had abnormal echo results. This finding is
close to results of Gupta NK, et al study in India (2011), which reported that 50% of COPD
patients had abnormal echo findings®®.The main echo finding among COPD patients was
pulmonary hypertension which is found to be 28% of various COPD severity ,while in Gupta
NK, et al it was 42.5%>.

PHT severity among COPD patients in our study was distributed as followings; 50.0%
mild, 28.6% moderate and 21.4% severe. This finding is similar to results of Chaouat A, et al
study in USA (2005)(12),

The frequencies of PHT in mild, moderate, severe, and very severe COPD were 7.1%
, 14.3% , 35.7% , and 42.9% , respectively. In one study it was found to be 25%, 43%, and
68% in mild, moderate, and severe COPD, respectively?. In our study also revealed that
severe PHT is present only in very severe COPD and we found a significant association
between each of cor pulmonale and PHT cases with severe and very severe COPD (p<0.05).
This finding is similar to results of Shujaat A, et al study in USA (2007)(4.

So we conclude that the incidence of PHT is directly proportional to the severity of
disease. This finding is similar to results of Sultan KM, et al study in Irag (2009)® which
found high prevalence of pulmonary arterial hypertension with increasing severity of COPD.

Cor pulmonale is present in 12 % of patients in our study. Approximately 25%
patients with COPD eventually develop cor pulmonale ®®. Cor pulmonale was found in 40%
of patients with COPD in one autopsy study "), |t is estimated that 10% to 30% of all
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hospital admissions for heart failure in the United States every year are due to cor
pulmonale® and approximately 85% of patients with cor pulmonale have COPD.(1®)

Among COPD patients, there was a significant association between low FEV1 and cor
pulmonale (p<0.001)%4),

Several studies indicate that left ventricular (LV) function remains normal in
individuals with COPD, whereas others illustrate that LV dysfunction may be present %23,
Abnormal LV performance in individuals with COPD may be attributed to a number of
factors,like hypoxemia and acidosis; coexisting coronary artery disease; ventricular
interdependence (because of the right ventricle (RV) and left ventricle(LV) shared a common
septum, RV dilatation may lead to bulging of the septum into the LV, which leads to increase
LV end-diastolic pressure, decrease venous return, and diminish LV stroke volume and
cardiac output and large swings in intrathoracic pressure ?? In our study, left ventricular
systolic dysfunction (LVSD) is present in 2.0% patients, in previous studies it was present in
4%-32% patients of COPD®¥. Left ventricular diastolic dysfunction(LVDD) was reported in
COPD patients with normal pulmonary arterial pressure and it increased with RV after
load®®. In our study LVDD is present in 10.0% of patients, various mechanisms may explain
the presence of LVDD in COPD patients. This might be due to chronic hypoxemia which lead
to abnormalities of myocardial relaxation, lung hyperinflation, and distension leading to
increased stiffness of the parietal pleura and thus of the wall of cardiac fossa leading to added
load on ventricle, and also due to ventricular interdependence.Left ventricular hypertrophy
(LVH) was reported in 4% of patients in our study, in one previous study LVH was present in
25%-60% patients dying of COPD particularly in patient who also had right ventricular
hypertrophy®4.

Conclusions

e Prevalence of abnormal echocardiography among COPD patients was high.

e Pulmonary hypertension and cor pulmonale were more prevalent among severe and very
severe COPD patients.

e COPD severity was more likely to be associated with increasing age, intensity of smoking
and positive family history of COPD.
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