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“East Asian 
Paradox” 

First 
Description

Jeong YH, Tantry US, Gurbel P.  What is the “east Asian Paradox”
Cardiosource Interventional News 2012;  1:  38-39 Young-Hoon Jeong, MD, PhD



Levine GN et al.  Nat Rev Cardiol 2014



Ahmad T, et al.  Nat Rev Cardiol 2011
Levine GN et al.  Nat Rev Cardiol 2014

• East Asians have a 
higher prevalence 
of CYP2C19 loss-
of-function alleles

• 30% in whites, 
60% in East Asians 
(mostly *2 or *3 
alleles)

• Higher level of 
platelet reactivity 
(less inhibition) 
with clopidogrel 
Rx in East Asians

Clopidogrel Metabolism and Efficacy



Frequency of CYP2C19 Loss-of-function Allele and 
Phenotype Prevalence Across the Ethnicity 

CYP2C19 LOF allele: *2, *3, *4, *5, *6, *7 and *8

Beitelshees AL, et al. Clin Pharmacol Ther. 2011;89:455-9. 
Slide courtesy of Dr. Young-Hung Jeong

Intermediate metabolizer (IM): *1/*2, *1/*3

Poor metabolizer (PM): *2/*2, *2/*3, *3/*3

*2 frequency *3 frequency
% Intermediate

Metabolizer
% Poor

Metabolizer

Caucasian 0.14 0.0 24% 2%

African American 0.18 0.008 30% 3.5%

Asian 0.27 0.09 46% 10.0%



Prasugrel and Ticagrelor

Prasugrel
• Platelet inhibition with the prasugrel active metabolite is 30-47% higher in 

East Asian patients
• Inhibition of platelet inhibition is comparable with 10 mg daily in white 

patients and 5 mg daily in East Asian patients

Ticagrelor
• Exposure of the same doses of ticagrelor is ≈20-40% higher in East Asian 

patients than white patients
• Platelet inhibition with the same doses of ticagrelor is ≈40% higher in East 

Asian patients than white patients



Prasugrel Pharmacodynamics in 
East Asians vs. Caucasians

Small DS et al. Eur J Clin Pharmacol 2010;66:127–135 Modified from slide courtesy of Dr. Young-Hung Jeong



The Paradox

Although East Asian patients have a higher prevalence of high on-
treatment platelet reactivity (less platelet inhibition) during clopidogrel 
treatment than white patients, the incidence of adverse ischaemic
outcomes or stent thrombosis after PCI is similar or lower than that in 
white patients.
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Slide (slightly modified) courtesy of Dr. Young-Hung Jeong



East Asian Paradox:  
Bleeding

• East Asians are at greater risk of warfarin-associated intracranial 
haemorrhage than white individuals (despite similar INR)

• Some studies also report a greater bleeding risk on the same doses of 
DAPT in East Asians



East Asian Paradox  

• Hemostatic and Thrombotic Differences
• Differences in levels of haemostatic factors

• Factor V Leiden and prothrombin
• Fibrinogen
• D-dimer
• Factor VIII

• Differences in endothelial function and activation
• Intercellular adhesion molecule 1
• E-selectin

• Pharmacokinetic and pharmacodynamic considerations
• Smaller body size and lower BMI of East Asians
• Differences in drug metabolism
• Relatively lower renal clearance of East Asians
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Kim HK et al.  Thrombosis and Haemostatis 2020



Bang OY et al.  J Stroke 2016
Figure reproduced from Kim HK et al.  Thrombosis and Haemostatis 2020

Annual risk of ICH during DOAC treatment in Asians 

versus non-Asians from randomized clinical trials



Kim HS et al.  
Lancet 2020

HOST-REDUCE-

POLYTECH-ACS

• De-escalation (to prasugrel 
5 mg) vs standard dosing 
(prasugrel 10 mg) in 3429 
South Korean patients with 
ACS undergoing PCI

Primary composite outcome 
(ischemic + bleeding)



Kim HK et al.  Thrombosis and Haemostatis 2020



Kim HK et al.  Thrombosis and Haemostatis 2020
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Conclusions and Take-Home Messages
• East Asians have lower atherothrombotic risk but higher bleeding 

risks than non-East Asians, particularly if dosing is not tailored

• “The East Asian Paradox” first described a decade ago and in 
relationship to clopidogrel therapy, continues to be expanded and 
validated, now including more potent P2Y12 inhibitors and DOAC

• Data, trial results, dosing, and recommendations based upon US and 
European populations, studies, and guideline recommendations 
should not necessarily be directly extrapolated to East Asian 
populations

• Tailored  or “personalized” therapy in East Asians, particularly dosing, 
continues to be advisable
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