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Abstract: Chronic obstructive pulmonary disease (COPD) and cardiovascular disease (CVD) fre-
quently coexist, each increasing the prevalence of the other and worsening their clinical
manifestations and prognosis. The common pathophysiological mechanisms, as well as the over-
lap of certain symptoms and findings in complementary tests, make diagnosis and follow-up of
these patients difficult. Therefore, a comprehensive approach to cardiopulmonary risk requires
a multidisciplinary approach that prioritises prevention and coordinated care between the dif-
ferent clinical specialties involved. This document, jointly developed by several specialists in
pulmonology, cardiology, internal medicine, emergency medicine, and Primary Care belonging
to seven medical societies in Spain, with extensive clinical experience in the management of
COPD and CVD, proposes practical recommendations and shared care pathways based on an
analysis of the available scientific evidence and the clinical experience of the authors, aimed
at facilitating decision-making and optimising the management of these patients.

© 2026 The Authors. Published by Elsevier Espana, S.L.U. on behalf of Sociedad Espanola de
Médicos de Atencion Primaria (SEMERGEN). This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Atencion integral de la EPOC y comorbilidades cardiovasculares: un enfoque
multidisciplinar para el paciente con riesgo cardiopulmonar

Resumen La enfermedad pulmonar obstructiva cronica (EPOC) y la enfermedad cardiovascu-
lar (ECV) a menudo coexisten, cada una aumentando la prevalencia de la otra y empeorando
sus manifestaciones clinicas y prondstico. Los mecanismos fisiopatologicos comunes, asi como
la superposicion de ciertos sintomas y hallazgos en las pruebas complementarias, dificultan
el diagnostico y el seguimiento de estos pacientes. Por lo tanto, el abordaje integral del
riesgo cardiopulmonar requiere un enfoque multidisciplinario que priorice la prevencion y la
atencion coordinada entre las diferentes especialidades clinicas implicadas. Este documento,
desarrollado conjuntamente por varios especialistas en neumologia, cardiologia, medicina
interna, medicina de urgencias y Atencion Primaria pertenecientes a siete sociedades médi-
cas en Espafa, con amplia experiencia clinica en el manejo de la EPOC y la ECV, propone
recomendaciones practicas y vias de atencion compartidas basadas en un analisis de la eviden-
cia cientifica disponible y la experiencia clinica de los autores, con el objetivo de facilitar la
toma de decisiones y optimizar el manejo de estos pacientes.

© 2026 Los Autores. Publicado por Elsevier Espana, S.L.U. en nombre de Sociedad Espanola
de Médicos de Atencion Primaria (SEMERGEN). Este es un articulo Open Access bajo la CC BY
licencia (http://creativecommons.org/licencias/by/4.0/).

Introduction challenge for health systems worldwide, due to its high
prevalence and significant impact on morbi-mortality and
The coexistence of chronic obstructive pulmonary dis-  the quality of life of patients.” The shared pathophysiology

ease (COPD) and cardiovascular disease (CVD) is a growing ~ ©f COPD and CVD, with common risk factors (e.g. smoking
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and age) as well as overlapping pathological processes such
as persistent systemic inflammation, clearly increase the
vulnerability of patients to develop both diseases.? Indeed,
the recent update of the QR4 algorithm, validated in a
cohort of more than 16.5 million patients, places COPD for
the first time as an independent risk factor for CVD at 10
years in both men and women that was underestimated by
the predictive tools currently in use.3

The EXACOS-CV study in Spain provided strong evidence
of a significantly increased risk of serious cardiovascular (CV)
events such as acute coronary syndrome (ACS), heart fail-
ure (HF), cerebral ischaemia and arrhythmias, and mortality
following acute exacerbations of COPD (AECOPD). Specifi-
cally, a tenfold increase in the risk of cardiovascular events
was observed in the first 7 days after AECOPD, remain-
ing elevated even beyond one year, and demonstrating the
importance of the proactive prevention of COPD exacer-
bations in addition to addressing other cardiovascular risk
factors.”

The 2025 update of the Global Initiative for COPD (GOLD)
guidelines recognizes the importance of jointly address-
ing CV risk in COPD patients in order to improve patient
outcomes.? Thus, it is recommended to investigate the
presence of CVD, such as high blood pressure (HBP), coro-
nary artery disease, HF and arrhythmia in any patient with
COPD, and to perform a differential diagnosis in those with
AECOPD, routinely measuring levels of biomarkers with prog-
nostic value, such as troponins and natriuretic peptides.
Similarly, it is emphasized that although the prevention of
AECOPD is already a major goal of COPD treatment because
of its impact on the patient’s prognosis and health status,
the increased cardiovascular risk that occurs during and
after AECOPD is another strong clinical argument for pre-
venting these exacerbations.?

The comprehensive approach to cardiopulmonary risk,
recently defined as the risk of severe respiratory and/or
cardiovascular events in COPD patients such as exacerba-
tions, myocardial infarction, stroke, HF decompensation,
arrhythmia and death due to any of these events,’ requires
a multidisciplinary approach that prioritizes prevention and
coordinated care between different medical specialities.®
Primary Care (PC), as the gateway for patients to the
National Health System, plays a crucial role in the early
detection of COPD and the management of cardiovascular
risk.”® The implementation of screening strategies, includ-
ing spirometry and cardiovascular risk assessment, even in
patients with no identified risk factors, using validated tools
such as SCORE2 and SCORE2-OP’ is essential to optimize
early care and referral when needed to medical speciali-
ties such as cardiology, pulmonology or internal medicine.
In cases of severe AECOPD or the decompensation of CVD
requiring immediate attention, referral is made to emer-
gency medicine. Subsequent coordinated follow-up between
PC and Hospital Care (HC) has proven to be essential to avoid
new admissions. '

Recognizing the complexity of cardiopulmonary risk
management, several specialists in pulmonology, cardiol-
ogy, internal medicine, emergency medicine, and Primary
Care belonging to seven medical societies in Spain, all of
whom have extensive clinical experience in the management
of COPD and CVD, have collaborated in the development
of a document with basic recommendations for the com-

prehensive care of these patients. As part of this effort,
a comprehensive literature review was carried out using
indexed databases such as PubMed and Embase, incorpo-
rating keywords including ‘COPD’, ‘cardiovascular disease’,
and ‘cardiopulmonary risk’. The findings were carefully ana-
lyzed to prioritize review articles and publications from
first-quartile journals, along with updated Clinical Practice
Guidelines relevant to the management of both conditions,
which provided the foundational framework for the devel-
opment of the recommendations through an adaptation of
the nominal group technique.'? This methodology comprised
five key phases: (1) formulation of the clinical question, (2)
individual generation of ideas, (3) pooling of ideas, (4) group
discussion, and (5) prioritization and agreement, following a
structured approach designed to facilitate the generation of
insights, promote equal contribution among all participants,
and provide opportunities for detailed justifications of indi-
vidual opinions. The resulting recommendations, adaptable
to the resources of each centre or region, seeks to promote
continuity and shared decision-making between the differ-
ent levels of care, with the aim to improving the prognosis
and quality of life of patients.

Patients with stable COPD
Suspected CVD in patients with stable COPD

Recognizing the possible coexistence of CVD and stratifying
its risk in patients with respiratory disorders should be a pri-
ority for all clinical specialists involved in multidisciplinary
patient care. It should be noted that there is a high pro-
portion of COPD patients without a correct diagnosis of a
possible underlying cardiovascular disorder and who there-
fore do not receive adequate treatment, which could lead
to a particular increase in cardiovascular risk."

Thus, when patients with stable COPD present with dys-
pnea, chest pain or palpitations, they should be thoroughly
evaluated to determine whether the symptoms are caused
by COPD itself or are due to cardiovascular comorbidity. For
this purpose, it is crucial to establish an adequate differ-
ential diagnosis through a detailed analysis of the clinical
history, inquiring about a possible history of CVD or the pres-
ence of cardiovascular risk factors together with the degree
of COPD airway obstruction, as well as an adequate physical
examination and complementary studies aimed at identify-
ing the underlying cause of the symptoms.

Below, we refer to the specific interventions to be carried
out in relation to each patient profile according to the pre-
sentation of the symptoms and the suspicion of associated
CVD.

Patients with stable COPD and dyspnea disproportionate
to lung function: screening for HF

The early diagnosis of HF in patients with COPD can be
complicated by overlapping symptoms such as dyspnea and
fatigue. Therefore, it is essential in the medical history to
ask whether the patient has experienced a sudden increase
in body weight and to adequately define the characteristics
of the dyspnea, as well as to carry out an adequate physi-
cal examination and complementary tests to help guide the
diagnosis (Table 1).
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Table 1

Recommendations for HF screening in patients with stable COPD and dyspnea disproportionate to lung function.

Clinical history

Physical examination

Complementary tests

o Characteristics of dyspnea: progressive or sudden onset, intensity (mMRC), triggers,
disproportionate to lung function.

e Associated symptoms: paroxysmal nocturnal dyspnea, orthopnoea, bendopnoea, cough,
nocturia.

o History of COPD: severity, exacerbations and treatment.

e History of CVD: IHD, HBP, valvular heart disease.

o CVRF: smoking, obesity, sedentary lifestyle, family history of CVD.

o Vital signs: BP, HR, RR, O, saturation and body temperature.

e Cough: may be dry or productive, and worse in the supine position.

o Signs of venous congestion: jugular vein engorgement or peripheral oedema in the lower
limbs (especially at the end of the day), ascites, hepatomegaly.

o CA: gallop rhythm or heart murmurs.

e PA: presence of crackles.

e ECG: findings of ventricular hypertrophy, conduction disturbances and arrhythmias®.

o Determination of natriuretic peptides'*'>:

° Emergency room: NT-proBNP values > 900 pg/ml are strongly suggestive of HF (Table S1).
° Outpatient care: NT-proBNP values < 125 pg/ml rule out a diagnosis of HF (Table S1).

e Chest X-ray: signs of cardiomegaly and/or vascular redistribution, pulmonary congestion
(pleural effusion, Kerley B lines).

o TTES:

° Assessment of ventricular function, cavity size, valvular heart disease and pulmonary artery

pressure.

° Evidence of structural or functional heart disease confirming the diagnosis®.

e Lung ultrasound'’:

° Differential diagnosis of dyspnea of uncertain origin. The presence of B lines is a marker of

pulmonary congestion.

° Assessment of the aetiology in episodes of exacerbation, detecting concomitant HF or

associated pulmonary hypertension.

° Support in the management of CVRF such as subclinical atherosclerosis.
o Ergospirometry: assessment of the physiological response to exercise and comprehensive
evaluation of the interaction between the cardiovascular and pulmonary systems.

a |t must be noted that a completely normal ECG is very rare in patients with HF, so the absence of abnormalities suggests other

disorders such as respiratory disease.

b |If there is a poor acoustic window, which is common in patients with COPD, a cardiac MRI scan may be performed.
BP: blood pressure; CA: cardiac auscultation; COPD: chronic obstructive pulmonary disease; CVD: cardiovascular disease; CVRF: cardio-
vascular risk factors; ECG: electrocardiogram; HBP: high blood pressure; HF: heart failure; HR: heart rate; IHD: ischaemic heart disease;
mMRC: modified British Medical Research Council dyspnea scale; MRI: magnetic resonance imaging; NT-proBNP: N-terminal pro-B-type
natriuretic peptide; PA: pulmonary auscultation; RR: respiratory rate; TTE: transthoracic echocardiogram.

Patients with stable COPD and chest pain: screening for
ischaemic heart disease

The clinical history should focus on identifying classic symp-
toms of ischaemic heart disease (IHD), as well as inquiring
about pain triggers and pain relieving factors.'® The physical
examination should also evaluate the presence of symp-
toms associated with IHD such as dyspnea disproportionate
to lung function, sweating, pallor, nausea, vomiting, pal-
pitations, dizziness or syncope. Complementary tests will
likewise help to establish a proper differential diagnosis
(Table 2).

Patients with stable COPD and palpitations: screening for
tachyarrhythmias

Adequate screening for tachyarrhythmias in the patient with
stable COPD should include a thorough physical examina-
tion that evaluates the cardiovascular system, respiratory
system and extremities, as well as complementary tests to
help confirm the diagnosis (Table 3).

Patient journey in stable COPD and suspected CVD

In patients with stable COPD who present with symptoms
such as dyspnea, chest pain and/or palpitations, a multidis-
ciplinary assessment is recommended to confirm whether
the findings are compatible with the possible coexistence
of CVD to make an early diagnosis and to establish the
most appropriate follow-up regimen between PC and HC
according to risk stratification. In general, assessment of
the clinically and haemodynamically stable patient should
be coordinated between PC, cardiology, internal medicine
and pulmonology, while management of the clinically and
haemodynamically unstable patient will require referral to
the emergency room for stabilization and subsequent follow-
up in PC. Figs. 1-3 present a proposal for a multidisciplinary
algorithm for action describing the history, physical exam-
ination and complementary tests to be performed by PC
and the corresponding referral to HC in those cases where
necessary, adaptable to the resources available and the
healthcare organization of each centre.
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Table 2 Recommendations for IHD screening in patients with stable COPD and chest pain.

Clinical history o Pain characteristics: location, quality, intensity, duration, irradiation, triggers and relieving factors.
e Associated symptoms: dyspnea disproportionate to lung function, sweating, nausea, vomiting,
palpitations, dizziness or syncope.

o History of COPD: severity, previous exacerbations.
o History of CVD: HBP, diabetes mellitus, dyslipidaemia.
e CVRF: smoking, obesity, sedentary lifestyle, family history of CVD.

Physical examination o Vital signs: BP, HR, RR, O, saturation and body temperature.
o Signs of venous congestion: jugular vein engorgement or peripheral oedema.
e CA: heart murmurs, arrhythmias or findings suggestive of HF.
e PA: presence of crackles or wheezing.

Complementary tests e ECG: first line test for the detection of myocardial ischaemia and arrhythmias®.
o Ultra-sensitive troponin T: assessment of the presence of myocardial damage:
° Levels >5ng/l are associated with signs of myocardial ischaemia in patients with COPDP."?
o Chest X-ray: signs of cardiomegaly and pulmonary congestion, rule out other causes of chest pain.
o TTE: evaluation of left ventricular function and assessment of valve function.?’
o AngioCT: assessment of significant coronary artery occlusions, especially in intermediate risk
patients.?’
o Ischaemia provocation tests (exercise echocardiography, dobutamine echocardiography or
adenosine scintigraphy): preferred for the detection of inducible ischaemia in stable patients,
especially in those with functional limitations.
o Arterial blood gases: detection of hypoxemia, which may contribute to myocardial ischaemia.?

@ |n patients with COPD, interpretation can be complicated by pulmonary hyperinflation.

b In the context of an AECOPD, elevation may be due to hypoxemia and not necessarily to acute infarction.
AECOPD: acute exacerbation of COPD; angioCT: computed tomography angiography; BP: blood pressure; CA: cardiac auscultation; COPD:
chronic obstructive pulmonary disease; CVD: cardiovascular disease; CVRF: cardiovascular risk factors; ECG: electrocardiogram; HBP:
high blood pressure; HF: heart failure; HR: heart rate; IHD: ischaemic heart disease; PA: pulmonary auscultation; RR: respiratory rate;
TTE: transthoracic echocardiogram.

Table 3 Recommendations for tachyarrhythmia screening in patients with stable COPD and palpitations.

Clinical history o Characteristics of palpitations: frequency, rhythm, duration, triggers.
o Associated symptoms: dyspnea, syncope, chest pain.
o History of COPD: severity, exacerbations and treatment.
o History of CVD: IHD, HBP, valvular heart disease.
o CVRF: smoking, obesity, sedentary lifestyle, family history of CVD.

Physical examination o Vital signs: BP, HR, RR, O, saturation and body temperature.
e CA: arrhythmias, murmurs and other possible causes of palpitations.
e AP: tachypnoea and respiratory pattern (Cheyne-Stokes), use of accessory muscles,
wheezing, rhonchi, crackles or hypophonesis (unilateral or bilateral).

Complementary tests e ECG:
° Identification of the type of tachycardia (supraventricular or ventricular).
° Evaluation of the presence of structural heart abnormalities (bundle branch block,
ventricular hypertrophy).
° Monitoring of the response to antiarrhythmic therapy.
e Holter heart rate monitor or wearable electrocardiography systems (e.g. Kardia™, Apple
Watch™): detection of intermittent arrhythmias (at rest and during physical activity).
o TTE:
° Assessment of ventricular function, cardiac anatomy and presence of thrombi.
° Evidence of the presence of valvular heart disease or cardiomyopathy.
e Stress tests: assessment of cardiovascular response to exercise and detection of myocardial
ischaemia (may trigger arrhythmias in some patients).
o Arterial blood gases: oxygenation and ventilation (indicate FiO; for better interpretation of
results).

BP: blood pressure; CA: cardiac auscultation; COPD: chronic obstructive pulmonary disease; CVD: cardiovascular disease; CVRF: cardio-
vascular risk factors; ECG: electrocardiogram; FiO,: oxygen concentration of inspired air; HBP: high blood pressure; HR: heart rate; IHD:
ischaemic heart disease; PA: pulmonary auscultation; RR: respiratory rate: TTE: transthoracic echocardiogram.
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In contrast, if the results of the initial history, physical
examination and complementary tests are not compatible
with CVD, it is advisable to consider other possible diag-
noses.

Established CVD in patients with stable COPD

Patients with COPD often also suffer from CVD and vice
versa, although their coexistence is often ignored because
clinical interest is focused on only one of them.?

Multiple mechanisms explain the high prevalence of the
coexistence of both disease conditions. Firstly, CVD and
COPD share risk factors (e.g. ageing, smoking), a concept
that is now recognized as a syndemic occurrence.? Secondly,
several abnormalities characteristic of COPD may contribute
to the development of CVD (e.g. systemic inflammation
which, in addition to damaging lung tissue, promotes the
formation of atherosclerotic plaques, increasing the risk
of myocardial infarction?’; oxidative stress due to smok-
ing, which also accelerates the atherosclerotic process
through the release of reactive oxygen species and con-
tributes to endothelial dysfunction?®; chronic hypoxemia,
which promotes the development of right ventricular hyper-
trophy and pulmonary hypertension, increasing the risk
of HF and arrhythmias; pulmonary hyperinflation, which
leads to increased intrathoracic pressure and an exacerba-
tion of pulmonary hypertension and right HF?” or exertion
dyspnea, leading to decreased physical activity, which is
an established cardiovascular risk factor?). Furthermore,
the coexistence of CVD may contribute to the worsen-
ing of established COPD through several mechanisms (e.g.
abnormal myocardial contractility, leading to alveolar and
bronchial oedema; post-capillary pulmonary hypertension;
or reduced oxygen supply to skeletal muscle, which further
contributes to decrease physical activity in these patients?).

This is why in patients with coexisting COPD and CVD,
a correct comprehensive approach to all the processes
underlying both disorders can have a favourable impact on
survival,® which requires a continuum throughout the entire
care circuit of the specialities involved in their manage-
ment.

Heart failure
It is estimated that 20-27%® of all patients with COPD have
HF, and that there is probably an additional 20% of undiag-
nosed cases.?’

There are several specific pathophysiological mecha-
nisms that explain this bidirectional relationship. On the
one hand, COPD can cause right ventricular overload due to
pulmonary hypertension, which increases the risk of right
HF, and pulmonary hyperinflation can reduce stroke vol-
ume. In addition, chronic hypoxia and systemic inflammation
associated with COPD may contribute to left ventricular
dysfunction and worsen HF. On the other hand, HF can exac-
erbate pulmonary dysfunction through vascular congestion,
which aggravates the respiratory symptoms. ¢3¢

Ischaemic heart disease

The association between COPD and IHD has also been well
documented. Studies such as the ECCO and ESMI trials reveal
a prevalence of IHD of 17-22% in COPD patients,*' while the

ARCE trial reports a prevalence of 16.4%.% In patients with
IHD, the prevalence of COPD varies between 7 and 30%, but
the figure is underestimated due to underdiagnosis. >3

Several factors such as systemic inflammation, oxidative
stress and sympathetic hyperactivity seem to explain the
accelerated atherosclerosis that occurs in COPD patients,
triggering complex responses that generate alterations in
chemokine signalling, as well as increased vascular adhe-
sion molecules and cell recruitment. Furthermore, airflow
limitation has been shown to be an independent predictor
of atherosclerosis in COPD patients, who have morphologi-
cally worse coronary atherosclerotic plaques than patients
with no overlap of both conditions.?*

Arrhythmias

Arrhythmias in people with COPD are common and are asso-
ciated with complications that can aggravate the disease
and worsen the patient’s overall prognosis. These arrhyth-
mias, especially tachyarrhythmias such as atrial fibrillation
(AF) and atrial flutter, are the most common presentations
and are related to several pathophysiological features of
COPD*:

e Atrial fibrillation (AF): this is one of the most com-
mon arrhythmias in COPD patients, with a significantly
higher incidence than in the general population.3¢ Chronic
hypoxemia and increased pulmonary artery pressure
induce structural and electrical changes in the atrial
myocardium, facilitating the development of AF. This
arrhythmia is associated with an increased risk of throm-
boembolism and mortality in patients with COPD, so its
management is critical.

e Atrial flutter: this is a common arrhythmia in COPD cha-
racterized by an atrial re-entry mechanism. It shares
triggers with AF, such as increased atrial pressure and
changes in cardiac structure. Atrial flutter can cause more
severe symptoms than AF due to its high heart rate, which
decreases the efficiency of heart pumping action.

e Ventricular tachycardia and extrasystoles: although less
common than atrial arrhythmias, ventricular tachycardias
and extrasystoles are also seen in patients with advanced
COPD. Pulmonary hypertension and oxidative stress may
predispose the ventricular myocardium to these arrhyth-
mias, especially in patients with structural damage to the
right ventricle.’

Patient journey in stable COPD and established CVD

In patients with stable COPD and known CVD, such as HF,
coronary artery disease and tachyarrhythmia, management
should be tailored according to the degree of control of
these conditions (Fig. 4, developed from"%3-4%) If con-
trolled, it is advisable to perform periodic follow-up shared
between PC and HC, adapted to the patient’s risk strat-
ification. However, in the case of inadequate control of
CVD, defined as the occurrence of episodes of dyspnea not
explained by the respiratory disease, typical chest pain
suggestive of ischaemic heart disease, tachyarrhythmias
documented by ECG and/or Holter monitoring of the heart
rate, or diagnostic test findings compatible with an acute
episode of CVD, treatment should be optimized and the
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Stable COPD patient with dyspnea disproportionate to lung function

[ ]
Ratient ﬁ ( Patient with stable COPD and dyspnea disproportionate to lung function }
with COPD
- Sudden onset dyspnea or not justified by the degree
of airflow obstruction?
- Triggered by exertion/supine position/night-time?

(%)) - Rapid weight gain?

Clinical history and - Cough (dry or productive that worsens in the supine
physical examination } position)?

“ - Signs  of venous congestion (jugular vein
engorgement, peripheral oedema ascites,
hepatomegaly)?

+ - History of CVD? CV risk factors?
[ 12-lead ECG ]

21 clinical conditions &
abnormal ECG®?

Yes P N No
Clinically and
haemodynamically .
stable patient? Yes v Additional complementary tests
(subject to availability)

No

v i Biomarkers: elevated NT-proBNP®

Referral to emergency 7 Chest X-ray: cardiomegaly, vascular redistribution,
room — pleural effusion, Kerley B lines

i TTES: structural or functional heart disease

. Biomarkers: elevated NT-proBNP?
@ Chest X-ray: cardiomegaly, vascular

i redistribution, pleural effusion, Kerley B lines
TTES: structural or functional heart disease

= Ergospirometry

i Biomarkers: elevated NT-proBNP?
., Chest X-ray: cardiomegaly, vascular redistribution,
@ pleural effusion, Kerley B lines
Lung ultrasound: B lines, pleural effusion
Ergospirometry

Abnormal

findings?
Patient stabilization & Yes No
consider follow-up by

cardiology/IM ahili
Referral to Low probability of
cardiology/IM CVD: assess other
@ 8Y, diagnoses
@ Discharge or follow-up by primary care J

@ Primary care @ Cardiology Internal medicine @ Pulmonology O Emergency room

Figure 1  Algorithm for multidisciplinary referral of patients with stable COPD and dyspnea disproportionate to their lung function.
aFindings to consider abnormal ECG: 2" or 3" degree atrioventricular block, sustained or non-sustained ventricular arrhythmias,
clinically poorly tolerated or newly diagnosed supraventricular arrhythmias, frequent, coupled, multifocal or polymorphic ventric-
ular extrasystoles, complete left bundle branch block, signs of myocardial ischaemia (ST segment or T wave changes), pathological
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patient referred to the corresponding specialist according
to the area (cardiology or internal medicine). If the patient
requires immediate attention, referral should be made to
the emergency room.

Pharmacological management of patients with stable
COPD and CVD

Therapeutic approach should be multidisciplinary and per-
sonalized, taking into account both the cardiac and
respiratory disorders. Tables 4 and 5 summarize the most
relevant points to consider in relation to the pharmacologi-
cal treatment of COPD and CVD, respectively, detailing the
action of the main drugs used from the point of view of both
diseases.

In general, the presence of COPD and cardiovascular
comorbidities should not alter the management of COPD,
and proven CVD should be managed according to the stan-
dard recommendations regardless of the presence of COPD.2

The use of long-acting bronchodilators (LABA and LAMA)
is essential for COPD control*' (Table 4). Triple therapy with
LAMA/LABA/ICS has been shown to be effective in reducing
exacerbations and mortality in patients with severe COPD
and high cardiovascular risk.%® Both the ETHOS study (HR:
0.51; 95%Cl: [0.33-0.80])*° and IMPACT study (HR: 0.72;
95%Cl: [0.53-0.99])°" reinforce the safety and efficacy of
triple therapy, reducing exacerbations and improving sur-
vival. Specifically, the ETHOS study found 60% fewer deaths
from cardiovascular causes in the triple therapy group com-
pared to LAMA/LABA dual bronchodilation.®

For the management of hypoxia and pulmonary hyperten-
sion, prolonged oxygen therapy in patients with COPD and
arterial desaturation may improve cardiovascular function
and reduce mortality. In cases of severe group 3 pulmonary
hypertension, specific drugs such as phosphodiesterase-5
(PDES5) inhibitors may be considered, but under close moni-
toring in pulmonary hypertension units.

The prevention of exacerbations in these patients is also
critical. Annual influenza and pneumococcal vaccination,
and review of the adult COPD patient vaccination sched-
ule, as well as the modification of risk factors (smoking
cessation) and the management of comorbidities (such as
hypertension and/or diabetes mellitus), are essential to
improve the long-term outcomes.

Pulmonary and cardiovascular rehabilitation with multi-
disciplinary programs combining respiratory and cardiovas-
cular care improve functional capacity and reduce the risk
of recurrent hospitalizations, and are crucial in long-term
patient management.®’

On the other hand, drugs used for the manage-
ment of CVD such as angiotensin-converting enzyme
inhibitors (ACEls), angiotensin Il receptor antagonists
(ARBs), angiotensin/neprilysin receptor inhibitors (ARNI),

beta-blockers, antialdosterone, iSGLT2 and diuretics, when
indicated, should be optimised as in the non-COPD.”°

The management of arrhythmias in people with COPD
must be conducted carefully, considering both adequate
oxygenation and heart rate control. The choice of antiar-
rhythmic agents and oral anticoagulants should be tailored
to the individual patient, avoiding interactions with specific
medications necessary for the clinical management of COPD
and minimizing respiratory and cardiovascular side effects.

Patients with AECOPD

The management of patients with AECOPD requires a com-
prehensive assessment, starting with a detailed clinical
history, including a medical and family history, as well as
respiratory and cardiovascular risk factors, all prescribed
treatments and their levels of adherence. In patients with
suspected or previously diagnosed CVD, it is essential to
detail events of HF, myocardial infarction, arrhythmias,
hypertension and diabetes mellitus. This approach can help
differentiate between primary pulmonary exacerbations and
those secondary to cardiac decompensation, considering
even the possibility of a mixed clinical picture requiring the
management of both conditions.

Suspected CVD in patients with AECOPD

The GOLD 2025 guidelines emphasize the importance of
making an appropriate differential diagnosis between COPD
and other conditions that may mimic or aggravate COPD
(e.g. heart failure), and treating them appropriately.? As in
the patient with stable COPD, the assessment should include
a review of the clinical history, exploring the presence of
dyspnea disproportionate to lung function, chest pain or
palpitations, as well as a thorough physical examination
and complementary tests (Table 6). Clinical integration of
the information obtained is crucial to individualize treat-
ment, adapting it to the severity of AECOPD, the presence
of comorbidities and the specific patient characteristics.

Established CVD in patients with AECOPD:
management of decompensation and treatment
optimization at discharge

As previously described, the risk of serious cardiovascular
events and death increases considerably after the onset
of moderate/severe AECOPD,* demonstrating the need for
proactive multidisciplinary care to prevent decompensation
of both conditions and, if they occur, to optimize manage-
ment and pharmacological treatment appropriately.

Q waves, signs of left ventricular hypertrophy, corrected QT segment prolongation, Brugada syndrome, pre-excitation signs. See
Table S1 for NT-proBNP reference values for the diagnosis of heart failure. “In case of a poor acoustic window, consider cardiac
MRI. COPD: c