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Platelet function testing in atherothrombotic disease: steps forward 
in managing resistance to antiplatelet therapy
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Platelets are key players in atherothrombosis, and
antiplatelet therapy is the mainstay of treatment and
secondary prevention of cardiovascular events [1]. Despite
this proven benefit, the considerable number of vascular
events among high-risk patients despite antiplatelet therapy
constitutes a major problem in clinical cardiology. Recently,
several studies have reported a highly variable response to
aspirin and clopidogrel, and an association between low
platelet inhibition and thromboembolic events has been
reported in a substantial proportion of patients [2-4]. Given
the prevalence of atherothrombotic disease, the potential
impact of insufficient platelet inhibition is extensive.

In this issue of Kardiologia Polska, a working group (WG)
presents a position paper on resistance to antiplatelet
therapy. ‘Resistance’ to aspirin and other antiplatelet drugs
is the focus of much attention, but diagnosis, definition,
mechanisms and clinical consequences are yet to be
determined. An unequivocal interpretation of results
obtained in previous studies is difficult due to different
study populations, endpoints and methods used to evaluate
drug response, but recent meta-analyses seem to concur
in confirming an association between low responsiveness
and cardiovascular risk [3-5]. Currently, a large number of
ongoing laboratory as well as clinical studies are aiming to
clarify these issues. Universal cut-off values for in vitro
assays remain to be determined, and the recommendations
of the WG is a commendable initiative to facilitate
appropriate design of future studies.

The mechanisms leading to insufficient inhibition of
platelet aggregation are not fully elucidated and are likely
multifactorial. Arterial thrombosis is multifactorial, and thus
many adverse thrombotic events likely reflect treatment
failure or non-adherence rather than actual resistance to
antiplatelet therapy. Possible mechanisms of ‘resistance’
to antiplatelet therapy include the presence of COX-1 and
P2Y12 variants less responsive to inhibition by aspirin and
clopidogrel, drug interference, decreased bioavailability and

increased residual platelet activity, e.g. as a result of
increased platelet turnover [6]. First and foremost, it is
important to stress that when investigating the pharma-
cological effect of a drug, optimal compliance must be
ensured. Preferably, compliance should be optimized by
observed drug ingestion or confirmed by measurements
of appropriate drug metabolites directly reflecting inhibition
of the pharmacological target. Specifically, compliance with
aspirin treatment should be tested with measurements of
serum thromboxane B2 and, when testing the response to
treatment with clopidogrel, measurement of drug
metabolites should be performed if possible.

The choice of platelet function test for evaluation of
response to aspirin and clopidogrel is much discussed. Light
transmission aggregometry induced by either ADP or
arachidonic acid is the most well-studied method. The
suggestion of specific agonists and concentrations by the
WG is an important step towards establishing a standardized
way of measuring platelet response to antiplatelet therapy.
In any case, one should bear in mind that optical platelet
aggregometry in platelet rich plasma, although often
considered the reference method, has several drawbacks: it
is not very reproducible, it is time-consuming, and also the
test is non-physiological in that selected platelets in
suspension are tested in an artificial environment with 
low concentrations of calcium and magnesium ions.
Furthermore, despite using relevant agonists such as
arachidonic acid and ADP, optical platelet aggregometry is
not entirely specific in testing the effect of aspirin and
clopidogrel, and this consideration is also highly relevant
when using the large armamentarium of point-of-care tests.
We agree with the WG that testing the pharmacological
effect of a drug should be performed with tests that
specifically reflect the biochemical pathway inhibited by the
drug. Furthermore, well-designed studies comparing optical
platelet aggregometry with point-of-care tests and metabolite
measurements in compliant individuals are warranted.
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When considering laboratory defined drug resistance,
the amount of data suggesting any course of action is
scarce. A recent meta-analysis comparing cardiovascular
events in patients with and without aspirin ‘resistance’
suggested that nonresponsive patients are facing a nearly
fourfold higher risk of non-fatal and fatal cardiovascular,
cerebrovascular, or other vascular events than patients who
are aspirin-sensitive [4]. Of note, in studies that included
the use of concomitant clopidogrel and/or glycoprotein
IIb/IIIa inhibitors, aspirin low-responders did not derive any
additional benefit from these antiplatelet drugs. Thus,
despite clopidogrel and/or glycoprotein inhibitors, the
relative risk of cardiovascular events was basically
unchanged, suggesting that new thinking and new
antiplatelet drugs are warranted. Notwithstanding the
important issue of thorough compliance control, these
results emphasize what is also stated by the WG: that any
use of supplementary (i.e. dose increments) or alternative
(e.g. P2Y12 or thromboxane A2 receptor antagonists)
antiplatelet therapy should be restricted to protocol-guided
and, preferably, randomized settings. However, even though
evaluation of platelet response to aspirin and clopidogrel at
present has no role in daily practice, this is a rapidly evolving
field, and in particular in patients with stent thrombosis
data are accumulating that laboratory measurements may
be important. Also, appropriate testing of platelet function
may become a valuable tool to individualize therapy as
treatment with combinations of new, strong antiplatelet
drugs is likely associated with a high risk of bleeding.

There is widespread interest in the evaluation of
platelet function to better understand and define the effect

and failure of antiplatelet drugs. Platelet function testing
may be implemented in predicting cardiovascular risk and
optimizing individually tailored antiplatelet therapy. The
position paper represents a significant step forward in this
process.
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