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The impact of cytochrome P 450 2 C19 polymorphism on the 
occurrence of 1-year in-stent restenosis in patients who underwent 

percutaneous coronary intervention: A case-match study
In a recent manuscript, published in this issue Nozari et al. 

(1) entitled “The impact of cytochrome P450 2C19 polymorphism 
on the occurrence of one-year in-stent restenosis in patients 
who underwent percutaneous coronary intervention: A case-
match study.” evaluated the impact of cytochrome P450 2 
(CYP2C19*2) polymorphism in the occurrence of in-stent reste-
nosis among Iranian patient population.

In clinical practice, the importance of in-stent restenosis is well-
known, and it is the focus of recent researches. Lower levels of the 
active metabolites of clopidogrel resulted in decreased platelet 
inhibition and a higher rate of major adverse cardiovascular events, 
including stent thrombosis. Metabolic pathways and isoenzymes, 
such as CYP2C19, play an important role in the transformation of 
clopidogrel into its active metabolites (2). Decreased or lost function 
of the CYP2C19 isoenzyme has been associated with different phar-
macological outcomes, including decreased antiplatelet respon-
siveness, which results in a higher risk of ischemic cardiovascular 
events. From several gene variants, the most common is the *2 
allele, which is responsible for more than 90% cases of poor 
metabolism. Carriers (who had at least one reduced-function allele) 
have a higher risk for major cardiovascular events; stent thrombosis 
occurs three times more often in carriers than in non-carriers (3, 4). 
Furthermore, the frequency of loss of function allele shows regional 
variance; approximately 30% of the Caucasian population has one 
reduced function allele (5).

However, some recently published data suggest that 
CYP2C19*2 carriers have a higher risk not only for stent throm-
bosis but also for in-stent restenosis. Several articles proved the 
significance of CYP2C19 polymorphism in the development of 
in-stent restenosis in vascular disease after endovascular treat-
ment and stent implantation (6, 7). In contrast with these result, 
some other studies did not find consistent influence of CYP2C19 
gene polymorphism on the clinical efficacy (8).

According to the results established by an Iranian research 
group, CYP2C19*2 carriers have no significant association with 
in-stent restenosis after 1 year of successful percutaneous coro-
nary intervention. Although the data suggested no significant 
association, the prevalence of restenosis proved to be slightly 
higher in the CYP2C19*2/CYP2C19*1 heterozygote group. The 
study has some limitation: small study group does not enable the 
precise evaluation of the effect of the heterozygote allele. Thus, a 
larger patient population needs to be tested. Moreover, the 
absence of complete loss of function allele in the analyzed group 
decreases the value of the manuscript. Based on the tendency in 
the heterozygote group, the homozygote *2 variant is supposed to 
have a higher risk not only for stent thrombosis but also for in-

stent restenosis. Thus, the data provided interesting approaches 
regarding the association of clopidogrel metabolism and the 
prevalence of in-stent restenosis, although analysis of a larger 
patient population needs to be performed. In addition, interesting 
supplementary result was also established in this study; the over-
all frequency of heterozygote polymorphism was 11% in the study 
group in contrast with the previously mentioned frequency in the 
Caucasian population.

Finally, this study has interesting findings; however, further 
larger studies need to be performed to confirm the results.

Bertalan Kracskó
University of Debrecen Clinical Centre, Institute of Cardiology; 

Debrecen-Hungary

References
1. Nozari Y, Vosooghi S, Boroumand M, Poorhosseini H, Nematipour 

E, Salarifar M, et al. The impact of cytochrome P450 2C19 polymor-
phism on the occurrence of one-year in-stent restenosis in 
patients who underwent percutaneous coronary intervention: 
A case-match study. Anatol J Cardiol 2015; 15: 348-53.

2. Hulot JS, Collet JP, Silvain J, Pena A, Bellemain-Appaix A, 
Barthélémy O, et al. Cardiovascular risk in clopidogrel-treated 
patients according to cytochrome P450 2C19*2 loss-of-function 
allele or proton pump inhibitor coadministration: a systematic 
meta-analysis  J Am Coll Cardiol 2010; 56: 134-43. [CrossRef]

3. Simon T, Verstuyft C, Mary-Krause M, Quteineh L, Drouet E, 
Méneveau N, et al. Genetic determinants of response to clopidogrel 
and cardiovascular events. N Engl J Med 2009; 360: 363-75. [CrossRef]

4. Hulot JS, Bura A, Villard E, Azizi M, Remones V, Goyenvalle C, et al. 
Cytochrome P450 2C19 loss-of-function polymorphism is a major 
determinant of clopidogrel responsiveness in healthy subjects. 
Blood 2006; 108: 2244-7. [CrossRef]

5. Mega JL, Close SL, Wiviott SD, Shen L, Hockett RD, Brandt JT, et al. 
Cytochrome P-450 polymorphisms and response to clopidogrel. N 
Engl J Med 2009; 360: 354-62. [CrossRef]

6. Lin YJ, Li JW, Zhang MJ, Qian L, Yang WJ, Zhang CL, et al. The 
association between CYP2C19 genotype and of in-stent restenosis 
among patients with vertebral artery stent treatment. CNS 
Neurosci Ther 2014; 20: 125-30. [CrossRef]

7. Guo B, Tan Q, Guo D, Shi Z, Zhang C, Guo W. Patients carrying 
CYP2C19 loss of function alleles have a reduced response to 
clopidogrel therapy and a greater risk of in-stent restenosis after 
endovascular treatment of lower extremity peripheral arterial dis-
ease. J Vasc Surg 2014; 60: 993-1001. [CrossRef]

8. Bauer T, Bouman HJ, van Werkum JW, Ford NF, ten Berg JM, 
Taubert D. Impact of CYP2C19 variant genotypes on clinical effica-
cy of antiplatelet treatment with clopidogrel: systematic review 
and meta-analysis. BMJ 2011; 343: d4588. [CrossRef]

Editorial Comment354

http://dx.doi.org/10.1016/j.jacc.2009.12.071
http://dx.doi.org/10.1056/NEJMoa0808227
http://dx.doi.org/10.1182/blood-2006-04-013052
http://dx.doi.org/10.1056/NEJMoa0809171
http://dx.doi.org/10.1111/cns.12173
http://dx.doi.org/10.1016/j.jvs.2014.03.293
http://dx.doi.org/10.1136/bmj.d4588

