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COPD: CardiOPulmonary Disease?
Steven M. Kawut

C
hronic obstructive pulmonary disease (COPD) is
defined by the presence of airflow limitation which is
not fully reversible, but COPD encompasses numerous

phenotypes [1]. Phenotypes are the products of genetic and
environmental interactions, with ‘‘environment’’ being broadly
defined. The systematic measurement and analysis of clinical
and other qualitative and quantitative traits may refine COPD
phenotypes, features of which may be shared between
different disease states [2, 3]. HAN et al. [4] have defined
clinical phenotypes in COPD as ‘‘a single or combination of
disease attributes that describe differences between indivi-
duals with COPD as they relate to clinically meaningful
outcomes (symptoms, exacerbations, response to therapy, rate
of disease progression, or death).’’ Identification of such
phenotypes would not only facilitate outcome prediction and
‘‘personalised’’ treatment, but also improve the understanding
of critical biological and mechanistic disease pathways. The
systemic impact of COPD has led to consideration of
extrapulmonary disease manifestations in recent efforts to
construct these phenotypes.

This issue of the European Respiratory Journal contains one of
two recent studies that focus on cardiovascular phenotyping in
COPD [5, 6]. HURDMAN et al. [5] have carefully evaluated the
phenotype of severe pulmonary hypertension (PH) (mean
pulmonary artery pressure o40 mmHg) in COPD (PH-COPD)
in comparison to the mild–moderate PH phenotype in a
prospective cohort of patients referred to a specialty centre
over almost a decade [7]. Echocardiography, spirometry and
lung computed tomography (CT) imaging were performed
with standardised interpretation. 59 patients with severe PH-
COPD were compared to 42 patients with mild–moderate PH-
COPD, with complete follow-up in all. Patients with severe
PH-COPD had worse oxygenation and a lower diffusing
capacity for carbon monoxide (DLCO), but higher forced
expiratory volume in 1 s (FEV1), forced vital capacity (FVC),
and FEV1/FVC ratio compared to those with mild–moderate
PH-COPD. Patients with severe PH-COPD had higher right
atrial pressure, lower cardiac index, higher pulmonary
vascular resistance, and more limited exercise capacity.
Interestingly, there were no differences in CT measures of
emphysema or fibrosis between the groups. Most of those with

severe PH-COPD received targeted therapy for pulmonary
arterial hypertension (PAH), but this group still had an
increased risk of death. These data suggest that significant PH
in the setting of COPD is a distinct phenotype, evidenced by
more mild airflow obstruction (albeit with worse gas exchange)
and worse outcomes. While it is unlikely that pulmonary artery
pressure or other parameters are sufficiently discriminating to
make definitive outcome predictions at the bedside, patients
with severe PH-COPD (accompanied by lower cardiac index
and DLCO) clearly do have a shorter survival.

Pigeonholing this syndrome is a challenge. Is the pronounced
pulmonary vascular dysfunction in a subset of patients an
extreme on the spectrum of the usual vascular response to local
hypoxia, parenchymal destruction, and inflammation in
COPD? Is the severe PH-COPD phenotype attributable to
concomitant cardiopulmonary disease, such as sleep-disor-
dered breathing? Or, is this phenotype more closely related to
PAH, which is traditionally diagnosed only in the absence of
significant parenchymal lung disease? Could emphysema, its
sequelae, or smoking actually trigger PAH?

Some of these possibilities do not fit neatly into the World
Health Organization (WHO) clinical categories of PH, which
guide scientific investigations, patient management and
clinical trials, and have led to the approval of effective
therapies (at least for some of the WHO PH categories) [8].
Patients with severe PH-COPD had greatly elevated pulmon-
ary vascular resistance but a cardiac index that was relatively
preserved compared to that of PAH patients at diagnosis.
Studies have shown a circulatory limitation to exercise in
severe PH-COPD, which is distinct from the ventilatory
limitation seen in patients with mild–moderate PH-COPD
[9]. Interrogation of these phenotypic features that cross the
‘‘usual’’ categorisations of PH may be informative in terms of
mechanism and clinical approach, potentially grouping
together types of PH which are currently neither considered
of similar origin nor are thought to share common manifesta-
tions, treatments and outcomes. In this way, severe PH-COPD
may indeed be more closely ‘‘related’’ to PAH than to COPD
without PH or mild–moderate PH-COPD.

Prior cohort studies of patients with COPD suggest that about
1% of COPD patients have severe PH-COPD [10], which
affected only 59 patients being referred to this centre over
almost a decade (compared to 600 patients with PAH seen
during the same period). That only 42 patients with mild–
moderate PH-COPD (which is relatively common) were seen
during the same period suggests a role for selective referral. It
is possible that primary physicians were less likely to refer
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patients with severe PH in the setting of COPD (or mild–
moderate PH-COPD) than to refer those with apparent PAH,
because of the assumption of limited therapeutic options for
the group with COPD. The authors are careful to not draw
inferences about incidence or prevalence of severe PH-COPD
from their data; however, this appears to be a very rare
phenotype, posing challenges to performing clinical trials
solely in this population.

Importantly, the vast majority of patients with PH in COPD do
not manifest this phenotype and do not respond to PH
therapies. Previous trials of PAH medications in COPD, with
or without PH, have not only shown ineffectiveness, but have
also suggested potential harm in some cases [11–14]. For most
patients with PH-COPD, treatment with PAH drugs is simply
not indicated. Whether these therapies may be effective in the
very small subset of patients with severe PH-COPD is
unknown, but they have been used in clinical practice.

The study by FREIXA et al. [6] focuses on right and left heart
abnormalities visualised on transthoracic echocardiography in
patients previously hospitalised for their first COPD exacer-
bation. Ischaemic cardiovascular disease and heart failure are
important causes of death in patients with COPD, and acute
ischaemic events are frequent in the setting of COPD
exacerbations [15]. Cardiac dysfunction in COPD is often
unrecognised and may be attributable to smoking and
mechanistic pathways which are common to heart and lung
diseases, including inflammation [16].

This research has several strengths, including a prospective
design with performance of standardised assessments and
centralised interpretation of echocardiography, what appears
to be a generalisable study sample (at least to the local source
population), and attention to quality assurance and quality
control [17]. The investigators found a relatively high
prevalence of left ventricular abnormalities, most commonly
diastolic dysfunction. Right ventricular dilation was frequent,
as was right ventricular diastolic dysfunction. Most left
ventricular abnormalities were not associated with the severity
of COPD, quality of life, or 6-min walking distance. Cluster
analysis in this cohort suggested that the presence of
cardiovascular disease (physician-diagnosed myocardial
infarction or congestive heart failure) distinguished a pheno-
type of COPD characterised by higher fat-free mass, more
inflammation, less lung dysfunction, higher lung density and
more airways disease, and with a greater risk of cardiovascular
and COPD admissions [18]. Another study of COPD pheno-
types identified a subset of patients with more ischaemic heart
disease and diabetes, more moderate airflow limitation, more
bronchial thickening, and less alveolar destruction, but
increased mortality [19]. Other investigators have shown
similarly distinct ‘‘cardiac’’ COPD phenotypes associated with
worse outcomes [20, 21].

The impact of pulmonary pathophysiology on cardiac struc-
ture and function is not surprising, considering the intertwin-
ing of the heart and lungs, and their juxtaposition in ‘‘close
quarters’’ with continuously changing intravascular and
intrathoracic pressures. The cardiovascular consequences of
COPD may have a variety of mechanisms, including increased
intrathoracic pressure, inflammation, hypoxaemia, or increased

right ventricular and left ventricular afterload, and may interact
with other environmental factors, such as smoking status
[22, 23]. Alternatively, the cardiovascular role in determining
the risk of seemingly ‘‘lung-specific’’ outcomes in COPD (e.g.
exacerbations) cannot be underestimated [24, 25].

This study suggests a common prevalence of biventricular
abnormalities in COPD and highlights the possible usefulness
of identifying a distinct COPD phenotype; however, there are
some caveats. There were substantial missing data for many of
the echocardiographic variables, which is not surprising
considering the challenges that lung disease poses for adequate
image windows. Almost 20% of the cohort was missing left
atrial diameters, one-third was missing right ventricular
diameters, and only approximately half had detected tricuspid
regurgitation. Importantly, it is possible that the missingness
may have depended on body habitus or severity of lung
disease, making for possible differential information bias.
These results demonstrate the difficulty of using transthoracic
echocardiography in patients with COPD, even in this care-
fully designed and standardised protocol. Alternative cardiac
measures, such as magnetic resonance imaging and CT,
overcome these challenges, but pose other barriers in large
multicentre studies.

Patients with cardiac disease (even if unbeknownst to the
admitting physicians) may have been more likely to be
hospitalised for their COPD exacerbation (rather than just
receiving outpatient treatment), compared to patients without
cardiac manifestations. Cardiac dysfunction might have even
contributed to meeting the definition of an exacerbation.
Therefore, inclusion in the cohort itself may have been
predetermined by the existence of cardiac abnormalities,
leading to selection bias and possible overestimates of the
burden of cardiac dysfunction in the larger population. In
addition, abnormal findings on echocardiography may have
unclear clinical and therapeutic relevance. Therefore, the
routine use of echocardiography in patients admitted with a
COPD exacerbation does not have a known definitive benefit,
making this strategy ideal for investigation in randomised
clinical trials focused on clinical outcomes.

These two studies have identified potentially important
cardiovascular contributions to COPD morbidity and mortal-
ity. Recent research has shown that heart failure, coronary
artery disease and PH play prominent roles in the COPD
‘‘comorbidome’’, and may lead to an increased risk of death
[26]. Future observational and interventional studies should
incorporate measures of these important cardiovascular
phenotypes, target patients with ‘‘high-risk’’ phenotypes, and
test novel therapeutics which treat cardiovascular disease to
impact on outcomes in COPD.
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