Impact of CYP2C19 genetic polymorphism on clopidogrel antiplatelet therapy 
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Introduction. Clopidogrel is an antiplatelet prodrug that needs to be converted into an active drug. CYP2C19 plays a major role in the drug's metabolism, directly participating in the conversion of clopidogrel to its active metabolite.
Aims. To evaluate the use of CYP2C19 genotyping in order to improve the chances of a good therapeutic antiplatelet effect.
Methods. 32 patients (18 males and 14 females, median age 52 years) candidate to clopidogrel therapy, were referred to us from different clinics (mostly neurology and neurosurgery clinics) and genotyped for three single-nucleotide polymorphisms (*2, *4, *17) that define the major CYP2C19 alleles. The antiplatelet efficacy was evaluated in some of the patients (n=16) by testing the platelet reactivity index (PRI) VASP (patients who respond inadequately to clopidogrel treatment have PRI >50%). ​​
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Genotype Clopidogrel Clopidogrel PRI Switch of alternative drugs
loading dose dose (median)
Increased CYP2C19 activity
CYP2C19%17/%17 (n =2) No 75 mg/day No
CYP2C19%1/*17(n=12)  Yes(300mg,n=3) 75mg/day  53% Prasugrel (n=1) (PRI 70%)
Normal CYP2C19 activity
CYP2C19%1/*1 (n =6) Yes (300mg n=2) 75mg/day  33% No
Impaired CYP2C19 activity
CYP2C19%1/%2 (n =8) Yes (300mg, n=4) 75mg/day  47% Prasugrel (n=5) (PRI 79%)
CYP2C19%2/*17(n=4) _ Yes(300mg,n=1) 75mg/day  68% Prasugrel (n=1) — Ticagrelot (n=1)
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Results. The patients could be classified into 3 groups according to their CYP2C19 genotype: 14 subjects with increased CYP2C19 activity (n.2 CYP2C19*17/*17, n.12 CYP2C19*1/*17); 6 subjects with normal activity (CYP2C19*1/*1) and 12 subjects with impaired CYP2C19 metabolic activity (n.8 CYP2C19*1/*2, n.4 CYP2C19*2/*17). 
Discussion. Antiplatelet therapies (loading doses, switch to alternative drugs such as prasugrel or ticagrelor) were chosen according to the patient’s genotype, and in most cases their efficacy was confirmed by testing the platelet reactivity index (PRI). Knowledge of the patients CYP2C19 genotype was shown to be of help in selecting adequate antiplatelet therapy. Genotyping patients for CYP2C19 prior starting antiplatelet therapy with clopidogrel could result in enhanced therapeutic efficacy and reduced risk of therapeutic failure/side effects.
�








