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Introduction
Globally, cardiovascular diseases and chronic obstructive 

pulmonary disease (COPD) are among the leading causes of 
non-communicable disease burden across the world1,2. These 
two diseases often occur in the same individual than what can 
be explained by chance alone. There has been a considerable 
awareness of cardiovascular diseases in the general popula-
tion and clinicians. However, COPD remains neglected to 
this date. Over-lapping symptoms such as breathlessness and 
fatigue, coupled with a lack of awareness about COPD among 
physicians, are important reasons for under-diagnosis and re-
sultant sub-optimal care in COPD3. Much has been published 
earlier on the pathogenesis and implications of cardiovascular 
co-morbidities in COPD, and even current Global Initiative for 
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Chronic Obstructive Lung Disease (GOLD) 2020 guidelines 
highlight the importance of management of co-morbidities 
in COPD management4,5. However, a comprehensive review 
of prevalence and the impact of COPD management in com-
monly encountered cardiac diseases is lacking.

In this review, we have summarized the current knowledge 
regarding the prevalence of COPD in three common heart 
diseases: heart failure, atrial fibrillation, and ischemic heart 
disease. We have also stressed on the clinical implications of 
acute exacerbations of COPD (AECOPD) on cardiac disor-
ders, and the need for considering COPD as a “treatable trait” 
in patients with COPD and cardiac diseases.

Materials and Methods
We searched PubMed, Scopus, EMBASE, and Google 

Scholar using the search terms “COPD and heart failure (HF)”, 
”COPD and cardiovascular disease”, “Airflow limitation and 
cardiac disease”, “COPD and heart disease”, “COPD and isch-
emia”, “COPD and atrial fibrillation”, and “FEV1 (forced expira-
tory volume at 1 second) and cardiovascular disease.” We 
focused on studies and reports from 1981 to May 2020. We 
also searched the cross-references by the above- mentioned 
search strategy, and selected the relevant research articles.

1. The current clinical scenario of COPD diagnosis 

There is an approximately 30% chance of detecting airway 
obstruction if the patient presents with6,7 (1) age >35 years, (2) 
smoker/ex-smoker/occupational exposure, (3) at-least one re-
spiratory symptom (dyspnea, cough, wheeze, sputum, and/ or 
recurrent chest infections), and (4) frail elderly patients with 
complaints of dyspnea or exercise intolerance.

Not surprisingly, most of the patients with the symptoms 
mentioned above frequently present to a cardiology out-
patient department, and hence the prevalence of COPD is 
higher in patients who visit a cardiologist (19.2%) versus those 
who visit a primary care physician (15.5%)8. Cuthbert et al.9 
have reported a COPD prevalence of 35% using the GOLD 
diagnostic criteria (FEV1/forced vital capacity [FVC] <0.7) for 
4,986 patients referred from primary or secondary care to a 
community heart failure clinic. Despite this, spirometry in 
underutilized in cardiac practice10. Patients with a diagnosis 
of both COPD and HF are 20 times more likely to get a 2-D 
echo than spirometry11. In a study of 2,116 patients discharged 
from a tertiary care hospital with a diagnosis of COPD, HF, and 
COPD+HF, only 31% of COPD patients had had spirometry, as 
opposed to 78% of patients with HF who had a 2-D echo11.

COPD is associated with decreased daily life activity, even 
when airflow obstruction is only mildly to moderately im-
paired12,13. Hence, many cardiac patients can have undiag-
nosed mild-moderate COPD, before they progress to a stage 

of severe COPD when the respiratory symptoms become very 
prominent14,15. 

2. COPD in HF

Cardiovascular health study was the first large scale study to 
confirm the increased prevalence of COPD (as diagnosed by 
American Thoracic Society (ATS) recommendations for spi-
rometry, 1981) in HF (20%) versus general population (13%) 
(p<0.05)16. Several large observational HF registries and ran-
domized controlled trials (RCTs) have stated the prevalence 
of COPD in enrolled patients (Supplementary Tables S1 and 
S2). The prevalence of COPD seems slightly lower in RCTs as 
compared to observational studies because of strict inclusion 
criteria and exclusion criteria in RCTs.

A prevalence of up-to 52% (Kamalesh et al.17) and 41% 
(TEMISTOCLE) has been observed in the USA and European 
heart failure cohorts respectively17,18. The prevalence of COPD 
seems to be greater in recent studies vs studies conducted 
during the 1980s. Trends in HF epidemiology confirm the 
increasing prevalence of COPD in recent years19,20. This may 
be explained in part by greater awareness of COPD, and an 
aging population19. In a set of 207,984 patients enrolled in “Get 
with The Guidelines–Heart Failure Registry (GWTG)”, COPD/
asthma was the second most common non-cardiovascular co-
morbidity (reported in 32% of enrolled patients)20. The same 
study also reported an increase in the prevalence of non-
cardiovascular comorbidities in HF from 2005–2014, with the 
greatest absolute increase (9%) noticed in the prevalence of 
COPD/asthma. 

In the majority of the heart failure studies, COPD is diag-
nosed based on the clinical judgment and medical records. 
This method is inaccurate since it has been shown that be-
tween 30% and 60% of patients with a previous physician di-
agnosis of COPD do not have the disease21. On the other hand, 
COPD is not diagnosed in up to 70% of patients who have the 
disease21. Hence we looked at small studies that diagnosed 
COPD using spirometry in the HF population (Supplementary 
Table S3). Using the internationally accepted fixed ratio of 
FEV1/FVC <0.7 to identify COPD in patients with heart failure, 
Bektas et al.22 and Arnaudis et al.23 diagnosed COPD in up-to 
40% of stable HF patients and 37.9% of admitted HF patients 
respectively. The prevalence of COPD is considerably high 
in all HF populations, be it acute systolic failure or be it stable 
ambulatory HF.

Some studies recommend the use of the individual lower 
limit of normal (LLN), instead of the GOLD classification, 
to define COPD and prevent overdiagnosis of COPD24,25. 
Dalsgaard et al.26 evaluated the effects of cut-offs of fixed ratio 
(FEV1/FVC <0.7) and LLN on 593 patients in Heart Failure 
clinics. Of 593 patients, 228 (38%) patients had FEV1/FVC 
<0.7 whereas 176 patients (30%) had lung function values 
below LLN; the usage of fixed ratio resulted in overdiagnosis 
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of COPD in 8% of the patients. This effect may be even more 
prominent in elderly HF patients.

Airflow obstruction is common in decompensated HF, 
and HF itself can cause a reduction of about 20% in FEV1 and 
FVC27,28. Airway obstruction can be a dynamic feature of HF 
that resolves with the achievement of euvolemia29. In stable 
euvolemic HF patients, both FEV1 and FVC decrease such that 
the ratio of FEV1/FVC is not affected prominently29,30. Hence it 
is essential to perform spirometry in euvolemic and stable HF 
patients.

There have been a lot of discussions lately on differences 
in heart failure with preserved ejection fraction (HFpEF) and 
heart failure with reduced ejection fraction (HFrEF). The pul-
monary function is correlated with all-cause mortality in HF-
pEF patients; this effect is even seen in HFpEF patients with-
out COPD31. COPD is an independent mortality predictor for 
HFpEF and HFrEF, but the mortality risk is higher for patients 
with HFpEF than with HFrEF32,33.

Probable reasons for increased prevalence and mortality of 
patients with COPD include (1) induction of pro-inflamma-
tory state by COPD leads to cardiomyocyte and endothelial 
dysfunction34 and (2) impaired diastolic filling in patients with 
airflow limitation35. 

Of the studies that documented COPD/asthma prevalence 
in these two categories of heart failure (Supplementary Table 
S4), the largest study has been GWTG which documented a 
prevalence of 33% in HFpEF and 27% in HFrEF36. Again, one 
of the important limitations of this study is the use of clinical 
judgment and/or medical records to diagnose COPD.

3. COPD in ischemic heart disease

There is substantial evidence to link COPD with athero-
sclerotic diseases. Smoking with abnormal FEV1/FVC ratio 
is significantly associated with severe carotid atherosclerosis 
among patients with ischemic heart disease (IHD)37. A sig-
nificant association between airflow limitation and arterial 
stiffness has been reported in smokers from general popula-
tion as well38. Airflow limitation in the general population is 
significantly associated with the development of hypertension 
in smokers39. Smokers with impaired pulmonary function 
tests have greater carotid intima medial thickness and a great-
er prevalence of carotid plaque as compared to smokers with 
normal pulmonary function40. Ankle-brachial index, often 
conventionally considered as a quick way to assess peripheral 
vascular disease, is correlated with pulmonary function tests 
even among never-smokers41,42. Not surprisingly, 23% of pa-
tients with cardiovascular diseases defined as coronary artery 
disease, cerebrovascular disease, peripheral vascular disease 
patients were reported to have spirometry confirmed COPD43.

COPD is twice as common in patients with IHD as in gen-
eral population IHD44. Prevalence and under-diagnosis of 
airflow obstruction in patients of IHD are considerably high 

(Supplementary Table S5). In a large study included patients 
with established IHD, 30.5% of patients had COPD as diag-
nosed by GOLD criteria45. COPD is an important cause of re-
fractory dyspnea in IHD patients, and failure to recognize this 
cause early often leads to unnecessary diagnostic tests and 
interventions46. In one analysis of patients of IHD treated by 
percutaneous coronary intervention, the prevalence of airway 
obstruction has been ~25%47. As in the case with HF, COPD in 
not diagnosed in up to 87% of patients with IHD and COPD48. 
Patients with abnormal pulmonary function tests in IHD have 
been reported to have a poor quality of life, more symptoms, 
and poor exercise tolerance48.

COPD in myocardial infarction (MI) affects not only the 
components of physical health but also affects the psycho-
logical functioning of the patients48. In acute ST-elevation MI, 
COPD is a strong predictor of hemodynamic compromise. 
COPD decreases the capacity of the cardiovascular system to 
adjust to the effects of acute MI49. 

4. COPD in atrial fibrillation 

Atrial fibrillation (AF) is the most common arrhythmia 
encountered in clinical practice and is a leading cause of mor-
bidity and mortality50. COPD is an important and underappre-
ciated risk factor for atrial and ventricular arrhythmogenicity. 
The prevalence of COPD in atrial fibrillation varies depending 
on the patient population under consideration. Most stud-
ies with atrial fibrillation have reported COPD based on the 
clinical history and/or inhaled medications (Supplementary 
Table S6). We could locate only one large retrospective study 
of 7,990 patients with AF where the FEV1/FVC ratio was used 
for diagnosis; this study reported a COPD prevalence of 11.7% 
in patients with AF51. Presence and severity of COPD both 
are associated with increased likelihood of atrial fibrillation/
flutter versus those without COPD (23.3% vs. 11.0%, p<0.001), 
non-sustained ventricular tachycardia (13.0% vs. 5.9%, 
p<0.001), and sustained ventricular tachycardia (0.9% vs. 1.6%, 
p<0.001)52. Even in anti-coagulated patients with non-valvular 
AF, COPD has been associated with a 65% increased hazard 
of death53.

5. Clinical implications of COPD in heart diseases

1) Treatable underfilling in heart failure with COPD: 
the relationship between the heart and lung vol-
umes

Hyperinflation is a major driver of COPD symptom burden 
and mortality. Hyperinflation reduces the efficiency of the re-
spiratory muscles and is a major cause of dyspnea. Hyperinfla-
tion can be either static (loss of lung elastic recoil and destruc-
tion of lung parenchyma) or dynamic (air trapping with each 
additional breath). Parameters of Static hyperinflation have 
shown strong negative associations with cardiac chamber 
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sizes54,55. Inspiratory fraction (inspiratory capacity/total lung 
capacity), a marker of lung hyperinflation, was found to be an 
independent predictor of cardiac chamber size after adjust-
ments for other potential confounders. Similar findings were 
demonstrated in the MESA COPD study where residual lung 
volume as measured by body plethysmography was associ-
ated with greater left ventricle mass on magnetic resonance 
imaging with a magnitude similar to that induced by systolic 
blood pressure54.

Airflow obstruction leads to lung hyperinflation, which in 
turn may cause increased pressures in the cardiopulmonary 
system. This leads to right-ventricular dysfunction, filling re-
ductions in left ventricular end-diastolic volume, impaired left 
ventricle end-systolic volume, impaired stroke volume, and 
reduced cardiac output (Figure 1)35,55,56.

In the recent era of phenotyping, recognition, and manage-
ment of lung hyperinflation in cardiac diseases as a “treatable 
trait” can improve cardiac function in patients with concomi-
tant COPD57.

2) AECOPD episodes
Recurrent COPD exacerbations and resultant lung function 

decline lead to increased cardiovascular risk and mortality58,59. 
Vice versa, patients with COPD and cardiac diseases are more 
likely to exacerbate versus patients with COPD alone60.

Hypoxia and tachycardia during COPD exacerbations can 
impair Right Ventricular function, and aggravate underlying 
left ventricular dysfunction61. COPD exacerbation is also as-
sociated with autonomic dysfunction, that portends adverse 
cardiac outcomes62. Cardiac muscle strain and injury during 
AECOPD lead to elevation of markers such as troponin T, N-
terminal probrain natriuretic peptide (NT-proBNP). The levels 
of these markers correlate well with short-term and long-term 
mortality in patient who have an AECOPD episode63. Patients 
with AECOPD are more likely to have significantly longer total 
atrial conduction time estimated via tissue Doppler imaging 
(PA-TDI) interval (total atrial conduction time via tissue Dop-
pler imaging), and to develop atrial fibrillation versus patients 
with stable COPD with comparable NT-proBNP, left ventricu-
lar function and atrial sizes64. In a study of AECOPD patients 
hospitalized for hypercapnic respiratory failure, the risk of 
new AF was correlated with Impaired pulmonary function, 
hypercapnia, and increased pulmonary artery systolic pres-
sure65.

Hyperinflation

Increase in pulmonary capillary wedge pressure,
independent of an increase in intrathoracic pressure

Left ventricular dysfunction

Reduced intrathoracic blood volume

Reduced pulmonary vein dimensions

Decrease in right ventricular volume and diameter
during diastole

Reduced stroke volume

Decreased left ventricular volume and diameter
during diastole

Figure 1. Effects of hyperinflation on car-
diovascular system.

Table 1. Risk of adverse outcomes after an acute exacer bation of chronic obstructive pulmonary disease66

Outcome Incidence rate ratio after 30 days Incidence rate ratio after 1 year

Acute myocardial infarction 1.28 (1.17–1.39) 1.10 (1.05–1.15)

Heart failure 1.25 (1.20–1.30) 1.20 (1.17–1.22)

Atrial fibrillation 1.52 (1.39–1.66) 1.19 (1.14–1.25)

Pulmonary embolism 1.89 (1.65–2.17) 1.27 (1.18–1.37)

Ischemic stroke 1.77 (1.55–2.01) 1.39 (1.30–1.47)

Hemorrhagic stroke 1.73 (1.18–2.54) 1.71 (1.45–2.02)
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In a large population-based study with data of 362,827 pa-
tients, AECOPD has been associated with increased hospital-
izations and emergency department visits for cardiovascular 
events at 30 days and 1-year post-AECOPD episode (Table 1)66.

Another study of 25,857 COPD patients in England reported 
that AECOPD is associated with 2.27-fold (95% confidence 
interval, 1.1–4.7; p=0.03) increased risk of MI and 1.26-fold 
(95% confidence interval, 1.0–1.6; p=0.05) increased risk of 
stroke58. The increased risk after AECOPD is apparent as early 
as 5 days and 49 days after an exacerbation in case of MI and 
stroke respectively. The severity of exacerbation is an addi-
tional factor to consider. Increasing severity of AECOPD epi-
sode leads to subsequently increased risk of MI and ischemic 
stroke67.

A COPD patient with an AECOPD episode is at a higher risk 
of stroke as compared to patient with COPD and no exacer-
bation episode (hazard ratio, 6.66; 95% confidence interval, 
2.42–18.20)68. Acute episode of AECOPD leads to systemic 
hypoxia, increased arterial stiffness, and increased systemic 
inflammation58,60,61. Hypoxia during AECOPD contributes to 
endothelial damage and, along with increased thrombogenic 
inflammatory mediators, may lead to vascular abnormalities 
and adverse cardiovascular outcomes (Figure 2)58,61. Repeated 
AECOPD may lead to increased pulmonary artery pressure 
and increase the right heart strain, and this may worsen the 
existing cardiac disorders65. Hence, prevention of AECOPD 
remains a useful strategy.

3) Benefit on physiological and psychological param-
eters

There is considerable evidence which suggests that the ap-

propriate management of COPD in cardiac diseases has a 
substantial benefit on physiological and psychological param-
eters. Guideline based treatment of COPD in cardiovascular 
disease has been shown to improve lung function, quality of 
life and exercise intolerance45.

4) Avoidance of inappropriate diuretic use
Breathless in a common symptom in heart disease, and 

leads to prescription of diuretics. The knowledge of patients 
having COPD may reduce the risk of over-using diuretics due 
to misinterpretation of cause of increased/refractory/persis-
tent dyspnea in patients with COPD with heart disease. Ap-
propriate management of COPD in such patients will improve 
breathlessness and reduce the risk of complications such as 
electrolyte imbalance associated with diuretic prescription. 

Hence it seems relevant to perform spirometry—a simple, 
cost-effective, non-invasive, and objective examination—in 
all patients with HF, AF, and IHD. The decline of cardiovascu-
lar function sets in before the development of symptomatic 
COPD69. The words such as “mild COPD”, “asymptomatic 
COPD” are deceiving since many individuals self-restrict ac-
tivity to minimize symptoms. Undiagnosed COPD leads to an 
increased risk for all-cause mortality, and increased resource 
utilization compared to those without COPD70.

6. Effects of pharmacological interventions for COPD 
on cardiovascular function

There is an ongoing debate for a long time regarding the 
cardiovascular safety of drugs for COPD. Many studies have 
been conducted for addressing the debate, and sometimes, 

Increased
pulmonary

artery pressures

Right heart
strain

Remodeling &
development of

AF?

Endothelial
dysfunction

Hypoxemia

Increased
fibrinogen Increased CRP

Increased
inflammatory

mediators

Leucocyte
adhesion to

arterial
endothelium

Thrombosis and thromboembolic phenomenon

Arterial stiffness
Systemic

inflammation

COPD exacerbation
Viral/bacterial

infections

Figure 2. Plausible mechanisms to ex-
plain the increased risk of adverse car-
diac events with acute exacerbations of 
chronic obstructive pulmonary disease 
episodes. AF: atrial fibrillation; COPD: 
chronic obstructive pulmonary disease; 
CRP: C-reactive protein.
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have produced conflicting results. While we have reviewed 
the safety concerns and the adverse event data with pharma-
cotherapy for COPD, we haven’t focused on that aspect in the 
current review. It has been proven beyond doubt to diagnose 
and manage COPD in patients with cardiovascular diseases. 
Mahendra et al.48 screened COPD in patients with IHD, and 
demonstrated that guideline-based COPD management in 
these patients resulted in better control of symptoms and im-
proved quality of life. We have summarized below some phar-
macotherapies in COPD, which have been shown to improve 
cardiac function and/or cardiovascular outcomes.

1) Inhaled therapies
Inhaled therapy is the cornerstone of pharmacotherapy for 

COPD management. GOLD 2020 highlights the use of bron-
chodilators as first-line therapy for COPD5. Bronchodilators 
include long-acting beta-agonist (LABA), long-acting musca-
rinic antagonist (LAMA), or a combination of LABA-LAMA. 
Bronchodilators have been shown to reduce Hyperinflation, 
an important “treatable trait”, and improve breathlessness, and 

cardiac function. In patients with stable COPD, bronchodila-
tors lead to lung deflation and improve perfusion ratio (dis-
cussed below). This is turn leads to improved cardiac output, 
and reduced risk of deleterious ventricular re-modeling (Fig-
ure 3). Bronchodilators also prevent AECOPD, which leads to 
an increased risk of adverse cardiovascular events.

(1) LAMA: Tiotropium, a LAMA, has been shown to im-
prove hyperinflation and cardiovascular responses to exercise 
in COPD patients71. There is evidence with tiotropium to 
suggest that it improves left ventricular diastolic function in 
COPD patients72. Data from large scale RCT indicates that 
tiotropium is associated with decreased all-cause cardiovas-
cular and respiratory mortality55.

(2) LABA-LAMA: Recently published ATS guidelines for 
COPD have recommended LAMA-LABA as initial therapy 
for COPD patients who have significant dyspnea and exercise 
intolerance73. Often the therapy needs to be escalated from a 
single LAMA to a LAMA-LABA combination because of lack 
of optimal control with mono-bronchodilator or inhaled corti-
costeroid (ICS)-LABA therapy. 

Bronchodilators

Triggers (infections)

COPD

Airflow
limitation

Bronchodilators

AECOPD
Stable COPD

Increased
inflammation

Increased
oxidative stress

Increased
fibrinogen and

IL-6

Platelet
activation

Thrombosis and
cardiovascular

events

Hyperinflation V/Q mismatch

Hypoxemia
Increased intra-

thoracic
pressure

Decreased
venous return

Pulmonary
vasoconstriction

Decreased
cardiac output

Right ventricular
dysfunction

Arrythmias and
sudden cardiac

death

Figure 3. Effect of bronchodilators on hyperinflation and AECOPD. AECOPD: acute exacerbations of chronic obstructive pulmonary disease; 
COPD: chronic obstructive pulmonary disease; IL-6: interleukin 6. 
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The effects of LABA-LAMA on hyperinflation and cardiac 
system in COPD are as follows74-77: (1) increased exercise 
tolerance, (2) attenuation of dynamic hyperinflation, (3) im-
proved pulmonary microvascular blood flow and regional 
ventilation, (4) improved left-ventricular and right ventricular 
end-diastolic volume, and (5) increased left ventricular and 
right ventricular stroke volume.

(3) ICS-LABA: LABA-ICS combinations, though not advo-
cated by guidelines as the primary treatment, are often widely 
prescribed in COPD, especially in primary care practice. Re-
cently, it has been shown that administration of Budesonide/
Formoterol results in significant reduction of hyperinflation, 
an increase in oxygen uptake, and minute ventilation at lower 
lung volumes, thereby potentially improving cardiac function 
as well78. A new LABA-ICS combination, fluticasone furoate/
vilanterol, has been shown to reduce lung hyperinflation and 
improve right ventricular end-diastolic volume index, Left 
ventricular end-diastolic volume, and left atrial end-systolic 
volume, right ventricular stroke volume, and left atrial ejection 
fraction versus placebo79. In the SUMMIT trial that enrolled 
16,590 patients with moderate COPD and increased cardio-
vascular risk (SUMMIT), treatment with fluticasone furoate 
and vilanterol did not lead to excess mortality or worsening of 
cardiovascular outcomes. Fluticasone furoate and vilanterol in 
a single inhaler once daily reduced exacerbations frequency 
and was well tolerated in the study population80.

(4) ICS-LAMA-LABA: ICS-LAMA-LABA combinations 
or “triple therapy” provide the benefit of combining dual 
bronchodilators with ICS, thereby potentially reducing the 
hyperinflation and recurrent AECOPD episodes. Recently, 
it has been shown that reduction of exacerbation by triple 
therapy in COPD translates in mortality benefits. Fluticasone/
vilanterol/umeclidinium has also been shown to reduce all-
cause mortality with lower rates of cardiovascular and respira-
tory deaths81.

2) Oral therapy
(1) Roflumilast: Roflumilast, an oral drug, is indicated for 

COPD patients with frequent exacerbations5,82. Lower rate of 
cardiovascular events was observed with Roflumilast vs pla-
cebo in a subset analysis (hazard ratio, 0.65; 95% confidence 
intervals, 0.45–0.93; p=0.019). In some cases, the effect on car-
diovascular events was apparent as early as 90 days after the 
start of the therapy. The reduction in adverse cardiovascular 
events with roflumilast has been attributed to a reduction in 
vascular inflammation induced by phosphodiesterase 4 inhi-
bition83.

7. Effects of non-pharmacological interventions for 
COPD on cardiovascular function

Non-pharmacological interventions are currently recom-
mended as the essential component of treatment protocol for 

COPD5. Breathlessness is a common symptom of cardiac dis-
ease and COPD, with immobility and skeletal muscle modifi-
cation an important factor contributing to further worsening 
of breathlessness84. Activity limitation is an important aspect 
of both COPD and heart failure. Lack of activity leads to poor 
prognosis, and poor quality of life in these patients85. Exer-
cise training, as a part of pulmonary rehabilitation program, 
improves physical activity and reduces anxiety in patients86. 
In a small study, pulmonary rehabilitation has been shown 
to reduce the heart rate and aortic wave velocity in COPD 
patients87. Patients with COPD and heart failure enrolled in 
pulmonary rehabilitation program demonstrated significant 
improvement in health-related quality of life and exercise 
tolerance87. There is considerable evidence to suggest that 
pulmonary rehabilitation in patients with cardiovascular dis-
orders is safe as well88.

Conclusion
COPD has a high prevalence in heart failure, atrial fibrilla-

tion, and ischemic heart disease. Despite this, COPD remains 
under-diagnosed and under-managed in the majority of pa-
tients with cardiac diseases. Guideline based management of 
COPD can improve cardiovascular outcomes. Clinical impli-
cations of the diagnosis of COPD in cardiac disease include 
recognition of hyperinflation (a treatable trait), implementa-
tion of AECOPD prevention strategies, and reducing the risk 
of overuse of diuretics. Hence, spirometry should be per-
formed in every patient with cardiac disease. There is enough 
evidence of the beneficial effects of pharmacological agents 
for COPD management on cardiac functions and mortality. 
Appropriate management of COPD improves the cardiovas-
cular outcomes by reducing hyperinflation and preventing 
AECOPD, thereby reducing the risk of mortality, improving 
exercise tolerance, and quality of life.
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