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Value of CYP2C19 genotype predicted by thromboelastography in guiding clopidogrel treatment following

percutaneous coronary intervention

DONG Jin-kun, MENG Shu* , CHEN Jun-wen, SUN Ying-gang, SHEN Cheng-xing
Department of Cardiology. Xinhua Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200092, China

[Abstract] Objective To investigate the role of thromboelastography (TEG) in predicting cytochrome P450 2C19
(CYP2C19) genotype and its value in guiding clopidogrel treatment following percutaneous coronary intervention (PCI).
Methods From January 2012 to August 2012, 70 patients with coronary artery disease undergoing PCI were enrolled and
treated with aspirin and clopidogrel. They were divided into clopidogrel resistance (CR) group and clopidogrel sensitive (CS)
group according to adenosine diphosphate (ADP)-induced platelet aggregation inhibition rate. Genotyping of CYP2C19 in the 70
patients was classified as: extensive metabolizers ( * 1/ % 1), intermediate metabolizers ( * 1/ % 2, % 1/% 3) and poor
metabolizers( * 2/ % 2, %2/ % 3, %3/ % 3). The clinical data, biochemical parameters, and CYP2C19 genotypes were compared
between two groups. The independent risk factors of CR were analyzed by multiple logistic regression analysis. A receiver
operating characteristic (ROC) curve was used to evaluate the efficacy of ADP-induced platelet aggregation inhibition rate in
predicting the genotype of CYP2C19. Results High-density lipoprotein and genotypes of CYP2C19 were significantly different
between the CR group (#=31) and CS group (n=239) (P<C0. 05). Stepwise forward multiple logistic regression analysis found
that CYP2C19 poor metabolizers and lower HDL level were independent risk factors for CR (P<C0. 05). The results of ROC curve
demonstrated a satisfactory predictive value for ADP-induced platelet aggregation inhibition rate. with the area under the curve (AUC)
being 0. 847 (95% CI: 0. 729-0. 965, P=0.003). When the ADP-induced platelet aggregation inhibition rate was at the optimal cut-off

value (39.45%), the sensitivity, specificity, positive predictive value and negative predictive value in diagnosing the poor metabolizers
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of CYP2C19 were 85.7%, 77.8%, 30% and 98% , respectively. Conclusion CYP2C19 poor metabolizers and lower HDL level are

selected as the independent risk factors of CR. When the ADP-induced platelet aggregation inhibition rate is lower than 39, 45%, the

genotypes of CYP2C19 should be detected to adjust the treatment.
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Tab 1 Clinical data and biochemical parameters in clopidogrel resistance group and clopidogrel sensitive group

Clopidogrel resistance group

Clopidogrel sensitive group

Index (N=3D (N=39) P

Male n(%%) 17(54.84) 29(74.36) 0.128
Age (year), x+s 71.42410. 43 69.03410.78 0. 353
Body mass index (kg * m™%), 7+ 23.8943.55 23.8842.70 0. 989
Smoking history n( %) 13(41.94) 21(53.85) 0. 347
Diabetes mellitus history n( %) 6(19.35) 12(30.77) 0.410
Hypertension history n( %) 22(70.97) 28(71.79) 1. 000
Syntax score rts 23.65+7.62 22.3246.65 0.441
Genotyping of CYP2C19 n( %) 0.019

Extensive metabolizers 8(25.81) 20(51.28)

Intermediate metabolizers 17(54. 84) 18(46.15)

Poor metabolizers 6(19. 35) 1(2.56)
¢Tnl pg/(ng * mL™"), median (range) 0.01(0.00-23.51) 0.01¢0.00-35.48) 0. 353
CKMB z3/(U « L™ 1), median (range) 15.00(6. 00-72. 00) 14.00(6.00-44. 00) 0. 565
proBNP pp/(pg » mL 1), median (range) 271.50(24.69-7 065. 00) 102. 30(29. 52-12 967. 00) 0.123
Cholesterol ¢p/(mmol « L™1), %5 4.08+0.90 3.8040.76 0.155
HDL ¢g/(mmol « L™, x5 1.20%0. 22 1.32£0. 24 0.026
LDL cg/(mmol « L™1), x5 2.47£0.70 2.3340.60 0.383
Fasting glucose cp/(mmol * L™ 1), median (range) 5.18(3.90-15. 60) 5.60(4.18-13.50) 0.335
ALT z3/(U « L), median (range) 18.00(7.00-206.00) 18.00(10. 00-153. 00) 0. 407
AST z5/(U » L™1), median (range) 20.00(10. 00-83. 00) 18. 00(11. 00-403. 00) 0.467
Cr cp/(pmol « L1, x5 69.49422. 44 74.49422.22 0. 355
BUN c/(mmol « L™ 1), =5 5.42+1.97 5.54+1.67 0.767
Albumin pp/(g « L7Y), x+ts 37.5142.74 37.574+2.67 0.926

c¢Tnl: Cardiac troponin I; CKMB.: Creatine kinase MB; proBNP: pro-B-type natriuretic peptide; HDL. High-density lipo-

protein; LDL: Low-density lipoprotein; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; Cr; Creatinine;

BUN.: Blood urea nitrogen
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R (57. 84427, 36) U, 12 A AU 1l /) Al SR A 0 A R
(30, 87 +16. 27) %, P AR AL 5 18 Q3 B (P=
0. 001) , rfr [a] AR i 780 502 AR 84 (P = 0. 015) Z [a] Ifil.
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Tab 2 Results of multiple logistic regression analysis

FUE AT IZ WAL 2 W CYP2C19 PR Rk 18 10 5
M EBURAE S 85, 7% R Sk 77, 894, BH M T (B
S 30% BHTEFMAE A 98 %0, 4278 24 35 i/ 2R
ARIN 2 KT 39, 45 Y0 B, R PR R Sy A 1 A 15 A
CHRAR L v (] AR 20 (9 7T BB &5 3k 98 %0,

x 3 FEHEZRTEAEERE logistic AR &R
Tab 3 Results of stepwise forward

multiple logistic regression analysis

Variable OR 95% CI P value
Genotyping of CYP2C19 7.779 (1.398,43.297) 0.019
Gender 0.223 (0.016,3.026) 0. 259
Age 1. 061 (0.936,1.204) 0. 354
Body mass index 1. 486 (1.044,2. 1140 0.028
Hypertension history 1.179 (0.154,9.031) 0. 874
Diabetes mellitus history 1. 050 (0.124,8.899) 0.965
Smoking history 7.897 (0.734,84.913) 0. 088
c¢Tnl 1. 039 (0.748,1. 445) 0.819
CKMB 1. 158 (0.951,1.410) 0. 144
proBNP 1.001 (1.000,1.002) 0.117
Cholesterol 4. 456 (0.131,152.040)  0.407
HDL 0.691 (0.027,0.954) 0.034
LDL 0.199 (0.003,13.232) 0.451
Fasting glucose 0.752 (0.453,1.247) 0.270
ALT 1. 043 (0.974,1.117) 0. 226
AST 0.903 (0.807,1.010) 0.075
Cr 0.939 (0.874,1.009) 0.084
BUN 1. 097 (0.592,2.032) 0.768
Syntax score 1. 043 (0.932,1.168) 0.463
Albumin 0. 853 (0.575,1. 265) 0.428

c¢Tnl; Cardiac troponin I; CKMB.: Creatine kinase MB;

proBNP: pro-B-type natriuretic peptide; HDL. High-density

lipoprotein; LDL: Low-density lipoprotein; ALT: Alanine

aminotransferase;

AST. Aspartate aminotransferase;

Creatinine; BUN: Blood urea nitrogen
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Variable OR 95% CI P value
Genotyping of CYP2C19 2. 843 (1.129,7.159)  0.027
HDL 0.519 (0.016,0.091) 0. 046

HDL: High-density lipoprotein
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Fig 1 ROC curve of adenosine diphosphate-induced

platelet aggregation inhibition rate
for predicting CYP2C19 genotype
The AUC is 0. 847 (95% CI: 0. 729-0. 965, P = 0. 003) ,

with the optimal cut-off value being 39. 45 %
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