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COPD is defined as “a common, preventable, and 
treatable disease that is characterized by persistent 
respiratory symptoms and airflow limitation.”(1) COPD is 
the leading cause of morbidity and mortality worldwide, 
and it was the third leading cause of death globally in 
2019. Therefore, COPD burdens the society and economy 
as a whole.(1) COPD-related mortality is frequently found 
to be associated with cardiovascular comorbidities.(2,3) 
Evidence suggests that mortality due to cardiovascular 
disease (CVD) is more dominant than those related to 
respiratory failure in patients with COPD.(4,5)

The association between COPD and CVD was suggested 
to be due to several factors, including shared risk factors 
(cigarette smoking, aging), symptom overlap (dyspnea, 
exercise limitation), and pathophysiological processes 
(systemic inflammation, increased oxidative stress).(2,5-8) 
The heightened inflammatory response to cigarette smoke 
in patients with COPD contributes to atherosclerotic plaque 
formation, which leads to coronary heart disease.(7,8) In 
acute COPD exacerbations, respiratory tract infection 
induces an acute inflammatory stimulation, potentially 
leading to a high risk for an acute cardiovascular event. (7,9) 
In stable COPD, a higher circulating level of systemic 
inflammatory biomarkers was found and associated with 
an increased risk of cardiac injury.(10)

Other than the abovementioned chronic inflammation, 
several characteristics of COPD affect cardiac function 
and structure, such as airflow limitation, hyperinflation, 
and pulmonary hypoxia.(5,7,11) Lung hyperinflation 
resulting from chronic airflow limitation, together with 
increased pulmonary vascular resistance from hypoxic 
vasoconstriction, could directly increase pressure in the 
pulmonary artery (pulmonary hypertension), leading 
to right ventricular diastolic dysfunction.(3,11) Chronic 
rising pulmonary pressure in long-standing COPD leads 
to right ventricle (RV) dilation and hypertrophy, which 
usually preserve stroke volume.(5,12) During a COPD acute 
exacerbation, a sudden increase in RV pressure load can 
lead to acute cor pulmonale, which presents with acute 
RV dilation and RV failure.(12,13) Hyperinflation can also 
affect cardiac dimension, resulting in decreased diastolic 
filling and reduced systolic ejection fraction.(11)

The importance of CVD comorbidity in COPD has 
been recognized, and integrated care was suggested. (14) 
Management of CVD comorbidity in COPD has been 
addressed in the GOLD guidelines.(1) It has been shown 
that cardiac abnormalities are highly prevalent during 
a COPD exacerbation regardless of established cardiac 
disease or cardiovascular risk factors.(13) Therefore, 
an echocardiogram has been recommended to assess 

cardiac function and structure for CVD in COPD during 
both acute and stable stages.(5,14) Echocardiograms reveal 
several abnormal cardiac functions and structures, such 
as left ventricle systolic and diastolic dysfunction, right 
and left ventricle enlargement, left atrial dilatation, and 
pulmonary hypertension.(15) A pitfall of performing an 
echocardiogram for CVD in COPD is that air trapping may 
impede the echocardiographic acoustic window resulting 
in unsatisfactory images.(16)

In this issue of the Jornal Brasileiro de Pneumologia, 
Pereira et al.(17) tried to contrast cardiac function and 
structure between patients with stable COPD and those 
with recent exacerbated COPD using echocardiogram. 
However, the results showed no differences in cardiac 
function or structure between recently exacerbated 
(one month prior) and stable COPD patients regardless 
of their clinical conditions.(17) The authors suggested 
that the similarities in cardiac function and structure in 
these two populations was because the patients with a 
recent COPD exacerbation had no significant respiratory 
failure to the point that it could cause changes in cardiac 
function. The authors further explained that, within 30 
days after an exacerbation, the cardiac changes could 
have been transitory and went back to normal. However, 
in the absence of differences in echocardiographic results 
between the two groups, Pereira et al.(17) found impaired 
left ventricular function, increased left ventricular 
posterior wall thickness, and reduced mitral peak early/
late diastolic filling velocity ratio, which is an index to 
assess diastolic filling. However, whether modifications in 
the left ventricular structure could affect left ventricular 
systolic and diastolic function is still controversial. The 
relative results were still inconclusive when compared 
with previous studies.(13,15)

Pereira et al.(17) also aimed to verify the association 
between cardiac structure and function with exercise 
capacity. The authors found that exercise capacity was 
associated with left ventricular posterior wall thickness 
and right atrial volume index, suggesting ventricular 
stiffness and increased filling pressure, which resulted in 
limited exercise capacity.(17) However, the effect of cardiac 
structure and function on exercise capacity was not shown 
in this study due to the type of analysis performed (e.g., 
Pearson correlation coefficient). The effect of cardiac 
structure and function on exercise capacity should have 
been evaluated using regression analysis by accounting 
for the degree of airway obstruction and cardiac function 
as confounding factors. 

It is known that limited exercise capacity is one of the 
shared symptoms found in COPD and CVD.(14) However, 
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evidence supporting the association between exercise 
capacity and cardiac function and structure is limited. 
In advanced emphysema, limited exercise capacity 
can be a result of airflow limitation, gas exchange 
impairment, and muscle depletion.(18) A study(15) 
involving 342 COPD patients hospitalized due to their 
first COPD exacerbation found no association between 
the six-minute walk distance and the presence of 
echocardiography abnormalities, whereas Schoos et 
al.(19) found that a longer six-minute walk distance 
independently correlated with milder tricuspid valve 
regurgitation.(15,19) More studies are required about 
the association between cardiac function and structure 
and exercise capacity in patients with concomitant 
COPD and CVD.

The presence of cardiovascular comorbidities in COPD 
has long been recognized, and their coexistence yields 
worse outcomes in comparison with each condition 
alone.(3,6) Even though the precise mechanism of the 
influence of these two diseases is not fully understood, 

the management of CVD comorbidities is implied in the 
GOLD guidelines.(1) Therefore, a thorough assessment of 
the signs and symptoms of both diseases is encouraged.
(5,14) An echocardiogram is one of the assessment tools 
suggested to be useful and should be considered in 
concomitant COPD and CVD.(5,14,15) Information on 
cardiac function and structure could lead to a better 
understanding of the mechanism and subsequently 
facilitate an improvement in the disease management 
and therapeutic approach.
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