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CYP2C19 and
Clopidogrel Active Metabolite
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CYP2C19 and Platelet Inhibition  
797 patients treated with clopidogrel 600 mg before PCI

After loading dose
(median 3.1 h)

After 1st

maintenance dose

Trenk et al. JACC 2008;51:1925



CYP450 Genetic Variants & PK/PD
162 healthy individuals

PK: active metabolite measured by LC-MS

Pharmacokinetics Pharmacodynamics

y
PD: LTA w/ 20 µM ADP; ∆MPA = abs ↓ max plt agg from BL (overall 36.0±20.5%)
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CYP2C19 & Clinical Outcomes
1477 Patients w/ ACS and planned PCI Rx’d w/ clopidogrel
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CYP2C19 Meta-Analysis  

CYP2C19 Reduced-Function Alleles

9 Studies, 9685 Patients, 91.5% Underwent PCI

HR (95% CI) 
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CYP2C19 and Treatment with Clopidogrel
Predominantly for PCI

CVD, MI, or Stroke
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Clopidogrel Boxed Warning

Plavix Label 3/12/2010



CYP2C19 Genotype Does Not Affect
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CURE Genetics Substudy

No association seen 
between CYP2C19

d t iand outcomes in 
clopidogrel arm.

BUT, patients treated 
conservatively (only 
~15% rate of PCI).)

Pare et al. NEJM 2010;363:1704-14



Magnitude of PGx Interaction Will Depend 
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CYP2C19 Genotype and Outcomes
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CYP2C19 and Treatment with Clopidogrel
CVD, MI, or Stroke:
Carriers of 1 or 2 CYP2C19 Variants vs Non-Carriers

Est. Hazard Ratio (95% CI)

Meta-Analysis (91.5% PCI) 1.57 (1.13-2.16)Meta Analysis (91.5% PCI) 1.57 (1.13 2.16)
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Conclusions  
• ~30% of whites, 40% of blacks, and 55% of East Asians harbor a 

reduced-function CYP2C19 allele

• Almost all of these are the *2 allele, which is a null, loss-of-function 
allele

• Among patients treated with clopidogrel for PCI, carriers of a 
reduced-function CYP2C19 allele have:

• ↓ active metabolite

• ↓ platelet inhibition↓ platelet inhibition

• ↑ rates of ischemic events and stent thrombosis


