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Abstract

The anti-platelet agent clopidogrel bisulfate (sold under the trade name Plavix in the United States) is a widely
prescribed medication for the prevention of blood clots in patients with acute coronary syndrome, in those who
have suffered other cardiovascular disease-related events such as ischemic stroke, and in patients who are
undergoing percutaneous coronary intervention. Response to clopidogrel varies substantially due to genetic and
acquired factors. Patients who experience recurrent cardiovascular ischemic or thrombotic events while taking
clopidogrel are typically described as non-responsive or resistant.

The drug’s oxidation is mainly dependent on the cytochrome P450 enzyme 2C19 (CYP2C19). Patients with
certain genetic variants in CYP2C19 have been found to have lower levels of the active metabolite, less platelet
inhibition, and greater risk of major adverse cardiovascular events such as heart attack, stroke, and death.
Testing for CYP2C19 polymorphisms may identify patients who will not respond adequately to the standard
clopidogrel regimen and who should, consequently, be given an alternate treatment strategy. This article
outlines the evidence concerning pharmacogenetic testing for clopidogrel response, including data on clinical
validity and clinical utility, and summarizes the currently available tests marketed for this purpose.

Clinical Scenario

Pharmacogenetic testing to identify patients at risk of an inadequate response to the standard clopidogrel
regimen so that alternate treatment strategies can be initiated, with the goal of preventing adverse
cardiovascular events such as stent thromboses, recurrent ischemic events, and death.

Test Description

Genetic polymorphisms in several genes (e.g., CYP1A2 , CYP3A4 , and CYP3A5 ) have been studied for an
association with antiplatelet response and clinical outcomes in those taking clopidogrel. However, despite the
many enzymes known to be involved in the metabolism of clopidogrel, only genetic variation in CYP2C19 has
been consistently and significantly associated with clopidogrel response in multiple populations[1][2][3] .

The numerous commercial pharmacogenetic tests that are available genotype variants in CYP2C19 for the
purpose of predicting response to clopidogrel (see Table 1). These tests differ in genotyping methodology,
sample type required, and availability (direct-to-consumer or physician-ordered). However, all tests include, at a

PLOS Currents Evidence on Genomit Tests



