
The devastating power of platelets
in COPD exacerbations: can aspirin
save lives in COPD?
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The human and societal burden of COPD
is alarming. Despite large reductions in
smoking rates across industrialised
nations, COPD mortality has increased by
60% over the past 20 years, making it the
second leading cause of morbidity and
mortality in the USA and elsewhere.1

Most of the COPD-related deaths occur
during or shortly following acute exacer-
bations (or ‘lung attacks’). Unfortunately,
severe lung attacks are common, with one
in six patients requiring hospitalisation for
urgent care each year.2 Despite best
therapy, 1 in 12 of these patients will
succumb to their disease in hospital.3

Even those who survive will experience
persistent morbidity from their recent
lung attack and never regain their lost
health status. Furthermore, one in three
patients will have another lung attack in
6–12 months.3 Regrettably, acute and
chronic treatments for COPD are subopti-
mal. Despite global drug expenditures
that exceed $36 billion annually for
COPD care,4 none of the currently avail-
able drugs reduces mortality or modifies
disease progression as defined by rate of
decline in lung function.5 Although the
existing drugs produce symptomatic bene-
fits and ameliorate exacerbations, the
effect is very modest, reducing the risk of
exacerbations by only 10–25%, even in
multiple combinations.5 Drug discovery
has been slow and largely disappointing,
largely owing to poor understanding of
disease pathobiology, inadequate pheno-
typing, suboptimal use of animal models
and the high cost (and risk) of drug
development.

To address these gaps, there has been a
growing interest in developing simple
blood-based biomarkers of disease activity
in COPD. Although there has been tre-
mendous progress in this area over the
past decade, there are no commercially

available blood tests that can be used for
this purpose and it will take years before
promising novel biomarkers make it to
the clinics. The paper by Harrison and
colleagues in this issue of Thorax offers a
new approach to biomarker and thera-
peutic discovery that may enable more
rapid clinical translation.6 Instead of
relying on discovery of de novo protein or
genomic signatures, Harrison and collea-
gues assessed the prognostic value of
blood platelet count, which is widely
available, cheap and well standardised,
during acute lung attacks of COPD. In
this large, well conducted cohort study of
1343 patients, who were hospitalised for
an exacerbation, they found that throm-
bocytosis defined as a blood platelet count
of >400× 109 cells/mm3 at admission
was associated with a 137% increase in
the risk of in-hospital mortality and a
53% increase in 1-year mortality. Most
importantly, they observed that treatment
with an anti-platelet drug such as aspirin
or clopidogrel was associated with a three-
fold reduction in the 1-year mortality
rate.6 Interestingly, none of this appeared
to be directly related to a reduction in car-
diovascular risk, suggesting mechanisms
beyond the salutary effects on the cardio-
vascular system.
The sceptics will argue that these results

cannot be taken seriously as they were not
generated from a high-quality randomised
controlled trial and thus could be con-
founded by a host of different measured
and unmeasured factors. However, before
dismissing them, it is essential to consider
the biological plausibility of the reported
findings. Although the traditional function
of platelets is to ‘plug’ and ‘seal’ haemo-
static wounds, the modern view is that
they perform a variety of different and
complex functions that impact on the
pathogenesis of diseases such as cancer,
sepsis, rheumatoid arthritis and even
malaria.7–9 The critical step in this process
is platelet activation, which causes these
cells to unleash a cascade of chemokines,
cytokines, growth factors, and other mole-
cules that promote inflammation, tissue
injury, coagulation, and even cell death.
Patients with COPD demonstrate increased
platelet activation, with further activation

occurring during acute exacerbations.10

The activated platelets in turn amplify the
inflammatory signal and promote clotting
and effect tissue damage. Clopidogrel inhi-
bits platelet activation by irreversibly
binding to P2Y12 receptor on platelet cell
membranes. Aspirin, however, irreversibly
inhibits cyclooxgenase enzymes and pre-
vents the formation of thromboxane and
other prostaglandins in platelets, which in
turn confers cardiovascular protection and
prevents death from colorectal cancer.11

These drugs have been tested in large
numbers of individuals and have been
shown to have an acceptable safety profile.

Should patients with COPD be treated
with an anti-platelet agent during acute or
following exacerbations? Unless there is a
medical contraindication, low-dose aspirin
(ie, 80–100 mg/day) appears to be a rea-
sonable therapeutic choice for most
patients with COPD in view of their
increased risk of cardiovascular disease
and colorectal cancer.12 The data reported
by Harrison and colleagues also suggest
that there may be a low-cost solution to
finding ‘novel’ biomarkers in COPD by
re-purposing existing blood tests for
patients with COPD.6 This approach may
accelerate biomarker discovery and most
importantly lead to novel therapeutic
targets, which are urgently needed to con-
front the growing worldwide burden of
COPD that is taking the breath away from
hundreds of millions of patients each year.
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