COPD and cardiovascular diseases: now
is the time for action!
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Cardiovascular disease (CVD) is the
leading cause of mortality worldwide,
responsible for 31% of all deaths and
accounting for 18 million deaths annu-
ally.! Chronic obstructive pulmonary
disease (COPD), which is characterised by
airflow limitation that is usually progres-
sive and associated with persistent small
airway inflammation, is an important
(though frequently under-recognised) risk
factor for CVDs.” For example, the popu-
lation attributable risk of COPD for
mortality related to ischaemic heart
disease is approximately 30%, indepen-
dent of the effects of cigarette smoking.?
Indeed, some studies have shown that the
risk imposed by COPD for CVDs may be
as large as (if not larger than) those related
to well-established CVD risk factors such
as hypertension and hypercholestero-
laemia.’> A more recent study showed that
COPD is associated with increased risk of
sudden cardiac deaths, with the risk
increasing by more than threefold among
patients with COPD who have a history of
frequent exacerbations.”

In this issue of Thorax, Morgan and
colleagues extend our current under-
standing of the relationship between COPD
and CVDs by demonstrating that COPD
is a significant risk factor for 12 different
CVD conditions including angina, myocar-
dial infarction (MI), heart failure, sudden
cardiac arrest, atrial fibrillation, abdominal
aortic aneurysm, peripheral arterial disease,
pulmonary arterial hypertension, ischaemic
stroke, haemorrhagic stroke and transient
ischaemic attacks.” Most importantly, they
showed that the highest risks were observed
among relatively young individuals with
COPD (aged 35-54 years) with HRs related
to these CVD outcomes ranging between 3
and 7. These findings are somewhat unex-
pected given that both COPD and CVDs
are diseases of ageing and senescence (if
we were to assume that this relationship
was by chance or confounded by ageing).
The strengths of this study include the
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large sample size (n=209 909), a robust
inclusion of female patients (representing
nearly 50% of the cohort), a good repre-
sentation of age categories above and below
the mean age of 65 years and a nice mix
of current and ex-smokers (1:1 ratio). In
addition, the authors fully captured the 12
CVD outcomes (noted previously) during
follow-up, ensuring confidence in the integ-
rity of the ‘exposure’ and ‘outcome’ vari-
ables of this study. The authors also used
a validated algorithm to identify patients
with COPD in this cohort, providing addi-
tional assurance of the study design. Inter-
estingly, 2.6% of the COPD cases included
in this analysis were never smokers, similar
to other reports,® which raises the possi-
bility that these individuals had other risk
factors such as asthma, childhood respira-
tory illness or exposure to passive smoke or
biomass fuel (though this information was
not available in this study).

There were some limitations, however,
that should be highlighted. Notably, ciga-
rette smoking status (expressed as never, ex
and current), which is the most important
shared risk factor for COPD and CVDs,
was only ascertained at the date closest to
the COPD diagnosis. Further, objective
measurements of smoking such as those that
would detect salivary or urinary cotinine
levels or exhaled carbon monoxide concen-
trations were not used’ and, in 9% of the
cohort, smoking status information was
completely missing. Due to these factors,
the HRs for each CVD outcome were
adjusted only for gender and general prac-
titioner practice. To address the possibility
of confounding by smoking, the authors
carried on a sensitivity analysis, recoding
patients with COPD with smoking missing
data as ex-smokers, and obtained similar
results. The HRs were also not ‘corrected’
for other shared risk factors (and thus
potential confounders) including hyperten-
sion, hypercholesterolaemia, secondhand
smoke exposure, air pollution, abdominal
obesity or family history of CVDs. More-
over, there was no information on COPD
exacerbations, which are important life-
events (usually precipitated by respiratory
tract infections) that increase the risk of
cardiovascular events including MI and
stroke by twofold to threefold.®

Notwithstanding these limitations,
the results from Morgan et al add to the

growing body of evidence that COPD,
independent of cigarette smoking and
other shared risk factors, is causally
related to CVD.’ While the exact mecha-
nisms have not been fully elucidated, there
are some interesting (non-mutually exclu-
sive) pathways that have been recently
unravelled. First, COPD is associated with
persistent lung inflammation, which may
‘spill over’ into the systemic circulation,
contributing to endothelial injury and
dysfunction and promoting atheroscle-
rosis over time.” Second, patients with
COPD are at increased risk of viral and
bacterial respiratory tract infections,
leading to exacerbations. Exacerbations,
in turn, increase the risk of acute cardio-
vascular events. A recent study by Kwong
et al showed that acute respiratory tract
infection related to influenza B increased
the risk of MI by 10-fold.'® The incidence
ratio of Ml related to influenza A, respira-
tory syncytial virus and other viruses was
5, 4 and 3, respectively, compared with
that during control (ie, non-infectious)
periods. In a murine model, Jaw and
colleagues showed that acute respiratory
tract infection converts ‘stable’ atheroscle-
rotic plaques into vulnerable ones (and to
plaque rupture) within 24 hours of the
infection. Interestingly, this process could
be averted by depleting (or inhibiting)
neutrophilic inflammation related to the
respiratory tract infection.'' Third, COPD
is associated with increased risk of ventric-
ular arrhythmias,'? which is a major risk
for sudden cardiac death. Hypoxia (which
typically worsens during exacerbations),
electrocardiographic abnormalities (such
as bundle branch block),"” myocardial
ischaemia® and right ventricular remod-
elling (due to pulmonary hypertension)'
are some of the key factors related to this
proarrhythmic status observed in COPD.
Together, these and other data indicate
that patients with COPD are at high risk
of CVDs and death related to CVDs, espe-
cially during periods of exacerbations.
What are the clinical implications of
the study results by Morgan et al for the
practicing physicians? First, it is very
important to assess the underlying cardio-
vascular risk of patients with COPD using
a well-established clinical tool such as the
Framingham Risk Calculator or others
and implement lifestyle modifications and
appropriate pharmacological interventions,
where necessary, when the risk is deemed
unacceptably high."® Second, patients with
COPD should receive vyearly influenza
vaccination (which has been unequivocally
shown to reduce the risk of cardiovascular
events).'® Third, for patients in the Global
Initiative for Chronic Obstructive Lung
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Disease (GOLD) assessment category ‘C’ or
‘D’ (ie, frequent exacerbators), aggressive
therapies should be implemented to reduce
the risk of exacerbations.” Inhaled bron-
chodilators (with or without inhaled corti-
costeroids) are generally safe and may in
some cases reduce the risk of poor cardio-
vascular outcomes.'” In 2015, 50% of the
global deaths were attributed to CVD or
respiratory diseases such as COPD."® CVDs
and COPD are both preventable and treat-
able. Now is the time for chest physicians,
cardiologists and primary care providers to
work hand in hand to implement the best
management solutions to produce the best
results for our patients with COPD. COPD
can be defeated but only if we treat the
whole person in front of us and not just
their lung disease.
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