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Class IIb: In pts in whom subacute thrombosis may be 
catastrophic or lethal (unprotected left main, bifurcating 
left main, or last patent vessel), platelet aggregation 
studies may be considered and the dose of clopidogrel
increased to 150 mg per day if less than 50% inhibition 
of platelet aggregation is demonstrated. 
(Level of Evidence: C)
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• Light transmission aggregometry (using 
different agonists,  different concentrations of 
agonists; using either the maximal, final, or 
slope of aggregation; differing anticoagulants)

• Flow cytometry (VASP phosphorylation, P 
selectin, platelet microparticles, leukocyte 
aggregates, activated IIb/IIIa receptors
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• Ichor device (Platelet  Works)

•• Light transmission Light transmission aggregometryaggregometry (using (using 
different agonists,  different concentrations of different agonists,  different concentrations of 
agonists; using either the maximal, final, or agonists; using either the maximal, final, or 
slope of aggregation; differing anticoagulants)slope of aggregation; differing anticoagulants)

•• Flow Flow cytometrycytometry (VASP (VASP phosphorylationphosphorylation, P , P 
selectinselectin, platelet , platelet microparticlesmicroparticles, leukocyte , leukocyte 
aggregates, activated aggregates, activated IIb/IIIaIIb/IIIa receptorsreceptors

•• VerifyNowVerifyNow
•• IchorIchor device (Platelet  Works)device (Platelet  Works)



Methods to Assess Responsiveness of Antiplatelet AgentsMethods to Assess Responsiveness of Antiplatelet AgentsMethods to Assess Responsiveness of Antiplatelet Agents

• PFA 100
• Thromboelastography (TEG) Platelet 
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• Serum thromboxane metabolites (not 

commercially available)
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• PlaCor device
• Whole blood impedance aggregometry
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aggregability
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plasma
• Many others, using many different 

methods…
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Platelet Function Tests and Clinical Outcome
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• It is not possible that all the devices are 
associated with thrombotic events (or bleeding) 
as they do not correlate with one another

Several studies employed more than 1 
device and only 1 correlated with outcome

Studies have now been performed directly 
comparing device with one another

• There has been publication bias favoring the 
positive studies

• Therefore we can not know the true strength of 
the reported associations
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Rates of Aspirin and Clopidogrel Resistance 
Among Patients With and Without Definite 

Drug-Eluting Stent Thrombosis
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• Patients who experienced ST demonstrated 
significantly higher rates of clopidogrel
resistance by P2Y12 reaction units, but not by 
VASP





OdenOden, A. et al. BMJ 2002;325:1073, A. et al. BMJ 2002;325:1073--10751075
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Prasugrel vs. ClopidogrelPrasugrelPrasugrel vs. vs. ClopidogrelClopidogrel
• Prasugrel achieves much greater inhibition of 

aggregation than clopidogrel with both 
loading and maintenance doses

• If TRITON TIMI 38 had not indicated a 
significant reduction in thrombotic 
complications and a significant increase in 

bleeding with prasugrel, it would have been a 
major blow to a linkage between aggregability
(on LTA) and outcome
• It did
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Prasugrel vs. ClopidogrelPrasugrelPrasugrel vs. vs. ClopidogrelClopidogrel
• Suppose a pt had the same residual   
aggregability after prasugrel and clopidogrel
• Would their risk of thrombosis and bleeding 

be the same?
• If we are going to be able to use one or more 

measures of aggregability to personalize 
antiplatelet therapy, the answer has to be 
yes

• Requires standardizing definitions, 
methodology to quantify responsiveness
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• Four studies indicate greater inhibition of 

aggregation with 150 vs 75 mg of clopidogrel
• Studies of lower doses of prasugrel are 

planned in certain subgroups; higher doses 
can also be taken

• Other P2Y12 inhibitors are being developed
• There is the ability to alter the level of 

inhibition achieved with most oral antiplatelet
agents
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It is nor clear what is the sensitivity and specificity 
of these tests to detect ST
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• Definitions of resistance (hyporesponsiveness) vary
• Not all methods to assess responsiveness are equal
• Has been publication bias supporting an association 

between responsiveness and outcome
• Has been misinterpretation of data believed to 

support a relationship between responsiveness and 
outcome

• There probably is an association, but much has to 
be learned before it should be routinely used to 
make clinical decisions
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