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BACKGROUND

� Studies have shown that patients who are carriers of the cytochrome P450 (CYP) 2C19*2 and *3 loss-
of-function alleles do not benefit from dual antiplatelet therapy (aspirin combined with clopidogrel), 
compared with aspirin alone 

� Ticagrelor combined with aspirin has been shown to be more efficacious than clopidogrel combined
with aspirin for acute coronary syndromes, regardless of CYP2C19 genotypes

� However, the safety and efficacy of ticagrelor/aspirin versus clopidogrel/aspirin has not been evaluated
in patients with minor stroke or transient ischaemic attack



DRUG METABOLISM



CHANCE GENETIC SUBSTUDY

2933 pts with acute minor ischemic
stroke or TIA were randomized to
• clopidogrel + aspirin
• aspirin alone

CYP2C19 major alleles (*2, *3, *17) 
were genotyped

The use of clopidogrel + aspirin
reduced the risk of a new stroke
only in the subgroup of patients who
were not carriers of 
the CYP2C19 loss-of-function alleles
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J Neurol Sci 2017;376:112-6. 



SOCRATESTRIAL
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Probability of survival free of 
the primary composite end 
point (stroke, myocardial
infarction, or death)
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METHODS

� DESIGN: Open label, blinded endpoint, randomised controlled phase II trial. 

� SETTING: Prospective studies conducted at 26 centres in China, August 2015 to March 2017

� PARTICIPANTS: 675 patients with acute minor stroke or transient ischaemic attack. 

� INTERVENTION

� Ticagrelor (180 mg loading dose, 90 mg twice daily thereafter) 

� Clopidogrel (300 mg loading dose, 75 mg daily thereafter) 

on a background of aspirin (100 
mg daily for the first 21 days) 
within 24 hours of symptom

onset. 
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ENDPOINT

� Primary outcome: proportion of patients with high platelet reactivity at 90 days
(P2Y12 reaction units>208)

� Secondary outcomes

� high platelet reactivity at 90 days (7 days either way) in patients carrying genetic variants that
would affect clopidogrel metabolism

� any stroke (ischaemic or haemorrhagic) recurrence at 90 days (7 days either way), six months, and 
one year. 
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PLATELET REACTIVITY
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Metaboliser phenotype:

- Poor: two *2 or *3 alleles

(*2/*2, *2/*3, *3/*3)

- Intermediate: one *2 or *3 

allele (*1/*2 or *1/*3)

- Extensive: without a *2, 

*3, or *17 allele (*1/*1)

- Ultra: single *17 allele 

(*1/*17) and *17 

homozygotes
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LIMITATIONS

� About 15% of patients were lost to follow-up for the evaluation of high platelet reactivity at
90 days.

� Potential selection bias: patients enrolled from sites that were mostly urban hospitals and 
that had more experts and medical resources. 

� The cause of stroke and the genetic differences in the CYP2C19 gene differ between
Chinese patients with stroke and European patients with stroke. 

� Open label design could have led to a placebo effect



CONCLUSIONS

� This study suggests the efficacy of ticagrelor/aspirin in reducing high platelet
reactivity compared with clopidogrel/aspirin, especially in patients with CYP2C19 
loss-of-function alleles at 90 days after symptoms onset

� The rate of major or minor haemorrhagic events did not differ between the two
groups

� As a phase II trial, these results would need to be replicated and investigated further
in larger studies and in different populations in the future


