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Aspirin and Clopidogrel Resistance in Coronary Artery Disease



Factors influence variability of CLOPIDOGREL response

Bioavailability • Nonadherence patient
• Drug interaction (lipophilic statins, omeprazole) 
• Poor absorption
• Underdosing

Cellular factor • Enhanced platelet turnover 
• Increased platelet sensitivity to ADP and collagen
• Reduced activity CYP3A 
• Increased exposure ADP 
• Upregulation of P2Y12 pathways
• Upregulation of P2Y-independent pathways: collagen,   
thrombin, epinephrin, TXA2

Genetic factor • Polymorphisms of P450
(CYP2C19681G>A[*2,*3,*4, and *5] 
• Polymorphisms of P2Y1 
• Polymorphism of P2Y12 
• Polymorphism GPIa
• Polymorphism GP IIIa

Other factors • Increased body mass index
• Diabetes
• Hyperinsulinemia
• Hypercholesterolemia
• Smoking

Saraf S., Bensalha I., Gorog D.A. 2009. Antiplatelet resistance-does it exist and how to measure it? Clin
Med Cardiol, 3(3):77-91



Aspirin and Clopidogrel Resistance in Coronary Artery Disease



Factors influence variability of ACETYLSALICYLIC ACID response

Bioavailability decrement • Poor compliance
• Inadequate dosage
• Low absorption (enteric coated aspirin) 
• Increased metabolism
• Other drug interaction (NSAIDs)

Genetics Variations • Gene COX1 mutation
• MRP4 transporter overexpression

Enhanced platelet turnover • Increment of bone marrow’s platelet production
• Unexposed aspirin new platelets (i.e. transfusion) 
• Platelet activation induced by cigars
• Platelet activation induced by erythrocyte increment. 

Platelet activation from alternative 
pathway 

• TXA2 synthesis induced by cytokines, oxidative stress or nucleated 
cells 
• Platelet activation induced by cathecolamine
• High incidence of shear stress, collagen, thrombin and other platelet 
activation pathway

Individual variation • Diabetes or insulin-resistance 
• Hypercholesterolaemia
• Hypertension 
• Old age 
• Obesity
• Sex 

5 to 60% of patients on chronic treatment with aspirin don’t respond properly

Saraf S., Bensalha I., Gorog D.A. 2009. Antiplatelet resistance-does it exist and how to measure it? Clin Med Cardiol, 3(3):77-91
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mechanisms. Thrombosis, 376721;1-11.



Clopidogrel
Clopidogrel is a prodrug and is converted to its active
metabolite via CYPs 3A4, 2B6, 2C19 and 1A2.
➢ The effect of induction of CYP2C19 and inhibition of

CYP3A4 by ritonavir or inhibition of CYP3A4 by
cobicistat are likely to decrease exposure of the active
metabolite leading to non-responsiveness to
clopidogrel. .
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Prasugrel
Prasugrel is a prodrug and is converted to its active
metabolite by CYP3A4 and CYP2B6.
➢ Ritonavir (100 mg) has been shown to reduce prasugrel

active metabolite Cmax and AUC by 45% and 38%,
respectively, but without a significant reduction in
prasugrel efficacy .
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Ticagrelor
➢Coadministration of ticagrelor with strong
inhibitors of CYP3A4 is contraindicated, as it
may lead to a substantial increase in exposure
to ticagrelor.
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Pharmacokinetic drug interactions with clopidogrel: updated review and risk management 
in combination therapy
Zhu W,et al, Therapeutics and Clinical Risk Management 2018






