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P (PCR- RFLP) J5 kil CYP2C19 2K 681G>A i mi A HIR 28K, SR  TEITA ALY 614 Bl 224 560005 /&
FH, CRIKWAH A J 20.5% (126 f] ), NCR Jy 79.5% ( 488 ] ), CYP2C19 H:[H 681G>A LA S A =FhFEHE T ( GG,
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Relation of cytochrome P450 2C19 gene 681G>A single nucleotide
polymorphism to clopidogrel resistance after PCI in Chinese elderly patients
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(Department of Cardiology, Shenyang General Hospital, Shenyang Military Command, Shenyang 110840, China)

[ Abstract] Objective We sought to determine the association between the single nucleotide polymorphism of cytochrome P450
2C19(CYP2C19) 681G>A and the occurrence of clopidogrel resistance (CR) in Chinese elderly patients. Methods Totally 614
hospitalized patients (aged over 60 years) in Shenyang General Hospital between June 2010 and April 2011 were enrolled. These
patients underwent successful percutaneous coronary intervention with drug-eluting stents and received treatment with dual
antiplatelet regimen (aspirin plus clopidogrel). All enrolled patients were given a loading dose of 600mg clopidogrel and 300mg
aspirin. Twenty-four hours later, blood samples were collected ant 20 w mol/L ADP-induced platelet aggregation ratio (PAR) was
assessed. The maximum residual platelet aggregation (RPA) =70% was defined as CR, and the RPA<70% as non-CR (NCR).
Genomic DNA was extracted from whole blood samples according to standard protocols, the single nucleotide polymorphism of the
CYP2C19 681G>A was genotyped by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) in all cases.
Results CR was found in 126 cases (20.5%). CYP2C19 681G>A polymorphism was observed in this population group. The
frequencies of the three kinds of genotypes (GG,GA,AA) in CR group and NCR group were 32.6%, 47.6%, 19.8% and 47.9%, 45.0%,
7.0%, respectively. The frequency of AA genotype was significantly higher in NCR group than in CR group (OR=3.03, 95% ClI:

1.889-5.784, P=0.003). The A allele carriers were more likely to develop CR compared with that of G allele carriers (OR=1.85, 95%
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Cl: 1.392-2.459, P=0.002). Conclusion CYP2C19 681G/A polymorphism is associated with the risk of CR, and the A allele
carriers may be a possible genetic susceptibility factor for elderly patients with CR.

[ Key words] elderly; clopidogrel resistance; polymorphism; CYP2C19

This work was supported by the National Technology Support Program During the 12th 5-Year (2011BAI11B07); the Military
Medical Science and Technique Foundation of China During the 11th 5-Year Plan Period (06G021) and the National Young

Science Foundation of China (81100135)

SN A% T AT LA B IS S e Bk 2R A AE
(‘acute coronary syndrome, ACS )12 iz 54k 2 ik
A ( percutaneous coronary intervention, PCl ) RJ5 &
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RPA ) YERPEM /MG LA FE R . DIz ik
J£4 20umol/L 1 ADP i#5S:19 RPA=T0%, & LK
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Table 1 Baseline demographic and clinical characteristics of the study

cohort
4] 4]

e nse) ooz "
EW (B, Xts) 69.3+10.7 70.1+10.4 0.093
L [n(%)] 105 (21.5) 27 (21.7) 0.969
W2 0 52 [n(%)] 55 (11.3) 12(9.2) 0.398
i IR [n(%)] 392 (80.3) 109 (86.6) 0.123
BRI [n(%)] 103 (21.2) 41(32.3) 0.059
TC (mmol/L, X +5s) 52+12 51+1.1 0.387
BMI (kg/m?, X +s) 27.4+38 283+39 0231
i/ (10971, X £55) 219+55 211453 0.074
B =] VE AR [n(%)] 488 (100.0) 126 (100.0) 1.000
B-BH 1 [n(%)] 339 (69.5) 85(67.7) 0.631
ACEI[N(%)] 199 (40.7) 59 (46.5) 0.140
ARBI[N(%)] 78 (15.9) 18 (14.3) 0.583
7T 2 A5 25 [n(%)] 272 (55.7) 74 (59.0) 0.402
PPI[N(%)] 44(9.0)  13(10.3) 0.472
FRIHPE MI[N(%)] 112 (23.0) 30 (23.5) 0.880
A ZEIIREZ B [n(%)] 165 (33.9) 50 (39.6) 0.138
CCS Lgyfsmek Ior IV [n(%)] 125 (25.7) 27 (21.2) 0.189
£ 14 PCI[n(%)] 118 (24.1) 24 (19.4) 0.159
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Figure 2 CYP2C19 681G>A polymorphism genotyping
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P RS, 8 SR A e R o L RS T A AR AL
il A TR B BE ./ 245 4 R B RT T ik
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W), #mfeaiE 7 Al iR )5, AL CR
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CHBEH SN, PR IATT A E g
TUFR, FCH I XU B AR R TR G, A
e B DU AR N KA L RS 4R )
CYP2C19 Jt [H 2 Ak Xt G kA% BRI sk i s, HAT
LI O] =

CYP2C19 F A T Y Ak 10924.1-924.3, &K
#790.2kb, 9 MM T, & 38 4~ SNP fii i, Mega
M I FEIIESE CYP2C19 JEPH 681G>A i i 2 4
P T BB Aol S AR B P /IR SR T R AR, I 1]
AR T CYP2C19 RN Z A MERTRER M 1 AH G
Tt (R P, AR T G SR B 2R 2 A AR T AR
Fil. Mega 45 ik —HHFFEiE S22, #5747 CYP2C19
681G>A i i A S5 JE K Y 35 #2:52 225 mg/d &
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SN AR B A AE T A /AR R, Wi AA R4l
B R 4 K432 ik 300 mg SAMLA% Y Y
YEFEF AT IR AS B I8 I BRAR A9 /MRS G R . Bid
WFFERT G R E R AR, 72 AR CYP2C19
A 1B, CYP2C19 JEPA 681G>A £ A 1) 58
AR R ] S B R SR B RE , AR Rl Al A T4
HE A B 7 AR S B 2 2R 2 13%~23% %, HL B
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BT AR 25 T BTG 9T J7 22 380 0 6 & 16 T7 5
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CIRITIRMPEZ | 29I RS ) ERERE K
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Fz 2 CYP2C19 681G>AEMERKRERFEAE CR & NCR HABM D

Table 2 CYP2C19 681G>A allele and genotype between CR and NCR groups [n(%)]
FE R Y S FE IR
15 H[H R LR
GG GA AA G A
NCR # 234(47.9) 220(45.1) 34(7.0)" 688(70.5) 288(29.5) "
CR 4 41(32.6) 60(47.6) 25(19.8) 142(56.3) 110(43.7)

7: OR, 95% CI il P {5 £ JC logistic BIHMIE THEH] . 4584 . BMI, WAR . I . BEIOMG . SUIEMEEE . /MR, mALEr . 4
A MAMEC. MTTEEAS2E . B KNSR . ACEI/ARB. PPl ZJ5if%, 5 CR 414, P <0.05
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