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Abstract: [Objective] To investigate the relationship between clopidogrel response, early neurological deterioration and
CYP2C19 gene polymorphism in sICAS patients. [ Methods] 116 sICAS patients were divided into deterioration group and non—deterio-
ration group by whether appear early nervous function deterioration. Record included the baseline data, the genotypes of CYP2C19,
platelet maximum aggregation rate after 7 days of given clopidogrel, CYP2C19 genotype and clopidogrel reaction were compared be-
tween two groups. [ Results] The deterioration group combination with diabetes, stroke/TIA were significantly higher than the non—de-
terioration group (P<0.05) ; The frequency of CYP2C19%2 AA genotype and A allele were significantly higher than those in non—dete-
rioration group. The frequency of GG genotype were significantly lower than non—deterioration group (27.27% vs 2.13% , 50.00% vs
14.84% , 27.27% vs 72.34% ) (P<0.01) ; The poor metabolic genotype platelet maximum aggregation rate were significantly higher
than that of the fast—metabolic genotype and middle metabolic genotype (P<0.01, P<0.05), Middle metabolic genotype platelet maxi-
mum aggregation rate were significantly higher than fast—metabolic genotype (P<0.01); The deterioration group fast—metabolic geno-

type were significantly lower than non—deterioration group, poor metabolic genotype were significantly higher than non—deterioration
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group (22.73% vs 65.96% , 36.36% vs 5.32% ) (P<0.01) ; Clopidogrel resistance rate 59.09% were significantly higher non—deteriora-

tion group 28.72% (P<0.05). [Conclusion] Clopidogrel response and early neurological deterioration in sICAS patients is associated

with CYP2C19 gene polymorphism.
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Table 1 Comparison of general information between two groups [x+s, n(%) ]

Clinical features Deterioration group Non—deterioration group X I3
n 22 94
Agelyears 60.09 +4.99 60.63 + 5.04 0.453 0.524
Gender 1.622 0.075

Male 18(81.82) 64(68.09)

Female 4(18.18) 30(31.91)
Diabetes mellitus 10(45.45) 22(23.40) 4.339 0.018
Hypertension 11(50.00) 52(55.32) 0.203 0.652
Hyperlipemia 15(68.18) 56(59.57) 0.556 0.365
Stroke/TTA 8(36.36) 15(15.96) 4.670  0.016
Obesity 5(22.73) 21(22.34) 0.002 0.924
Smoking 13(59.09) 44(46.81) 1.076 0.092
Use of proton pump inhibitors 6(27.27) 15(15.96) 1.540  0.082
Use of statins 20(90.91) 88(93.62) 0.204 0.652
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Fig.1 CYP2C19 genotypic distribution
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A7 FER BN 94.8% .5.2% o

SEALLH CYP2C19%2 i 5 AA LRI A 25 v ik
PR R 3 1 T AR AR, GG i R U R B (R AIK
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Table 2 Comparison of CYP2C19 genotypic distribution between two groups
CYP2C19%2(1s4244285) CYP2C19%3(1s4986893 )
Group N Genotype [n(%) ] Allele(%) Genotype [n(%) ] Allele(%)
GG GA AA A GG GA AA G A
Deterioration 22 6(27.27) 10(45.45) 6(27.27) 50.00 50.00 19(86.36) 3(13.64) 0(0.00) 93.18  6.82
Non—deterioration 94 68(72.34) 24(2553) 2(2.13) 85.16 14.84 86(91.49) 7(7.45) 1(1.06) 9524 4.76
X 15.677 3.415 17.555 13.452 0.546 0.867 0.236 0.432
P 0.000 0.056 0.000 0.000 0.352 0.102 0.627 0.484
®3 AMABREFECYP2CHERS B R SMEE R LE
Table 3 Comparison of CYP2C19 genotype and clopidogrel reaction between two groups [n(%)]
Genotype Clopidogrel reaction
Goup N Fast-metabolic Middle metabolic Poor metabolic Clopidogrel Clopidogrel
genotype genotype genotype sensitive resistance
Deterioration 22 5(22.73) 9(40.91) 8(36.36) 9(40.91) 13(59.09)
Non—deterioration 94 62(65.96) 27(28.72) 5(5.32) 67(71.28) 27(28.72)
X 13.656 1.237 17.266 7.277
P 0.000 0.092 0.000 0.006
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Table 4 Logistic regression analysis of early neurological deterioration of patients with symptomatic intracranial

atherosclerotic stenosis

Factor B values SE values Wald values P OR 95%Cl
Stroke/TTA 1.641 0.654 7.145 0.026 4312 2.332~5.012
CYP2C19%*2 gene 2.715 0.568 12.124 0.000 6.878 2.685~10.220
Poor metabolic genotype 3.125 0.445 14.121 0.000 8.685 3.412~15.585
Clopidogrel resistance 2.012 0.610 8.654 0.002 5.652 3.125~6.712

IR AL S 5 AE IR PN 28 DL CYP2C 19 R = 1 40 Jifd
8 3R PASO0 il [F] T Fg e AR o G e s, A
RERIEA BB/ MR EERS . C A 2T
FEUESE , CYP2C19 3 [H Z2 45 M 2 5 i S A% 75 97
RO B K CYP2C19 J [H i 3 UL Y 28 A8
fF 5 CYP2C19%2 (rs4244285) . CYP2C19%3
(1s4986893) , CYP2C19%2 ., *3 %5 {i Jt P wf fiff
CYP2C19 Tl PR e o T B, 5 SO A% 75 il
IIHRAEFIRES . BRI, AR CYP2C19*2 48
RN 30% , CYP2C19%3 #5717 5N 5%—10%""
Liu 8¢ "X} 145 1] 568 Ik 2 28R J5 B35 CYP2C19%2
F 3 A7 5 HE AT HE R A A GE B AR A
39.31% , 7 [a) 48 3 8 5 47.59% , 55 18 35 8 5
13.10% o A WF 75 90 A N B H, CYP2C19%2
CYP2C19%3 {if s A & o7 FE R AR 43 51 R 21.6%
5.2% ; PRI (5 57.8% , rREAC Y 5 31.0%, 55
AR 11.2% , 5 Liv 2" W58 25 540 1, At
R T (5 He A e i e ) A 2 A A A, T RE
BB TEAS [R5 AZHAEAR TR 35 /NAT 5
CYP2C19 HEH Z 7514 5 M FH A A% 75 )5 1/
Me R4 T fig % U1 AH G . AP CYP2C19*2,
CYP2C19%3 8¢ o7 3 A 11 £ 25 Sl nbAss 2 Vi ek At
Yo RS, b /MR R AERE T FRE . AR R
N, IREGRT 5 ]G5 75 R 8 A5 8 AR i /)
i SR AR SR B B B R A T DA R Zou
EINF 617 B B AT CYP2C 19 3 H L7451 Kt
TR AN R A A, 25 2R W OR CYP2C19 9878 2+
BN 1/%2 %1/%3 ) FIRAR 4li G R (£2/%2  #2/%3 | *
3/%3) FE B I /AR B KRS W b i3 TR A2
o ASCHEGE A, DAY | ] A 7Y A A8 AR g
U IR B KR A AR R v, 136 PR A i
Xof I/ AR A4 )V FE e B S, rp e AR R R 2
PR Y Je 2%, B oR 2 A 45 0 T Re AF 6 SR A

CYP2C19%2 , CYP2C19*3 J 447 TG T A %5 v F& A
PR 5 MR ETIRE X R E D). AW,
S AK TP K A RN 34.5% , A7 A LS B K
LAY SICAS FEE Hh 030 b 28 ) 8 0 Ak XU B I
B R CYP2CT9 55 R 22 25 P ] i o 52 i
AN BB TN RE , G2 SICAS 5 ) 30 1 i 25 1
AEAk

FEWTFERI, CYP2CI9 FER 51 5.0 ik
I A8 =5 ) & A 2 UTAE G . CYP2C19%2 Fll+3 4%
AV 3 DRI AT 35 O A O LA BB T O LA B i 2
r g XU BH SR 3E hnte —Took [ H AR [ [l
5T 7 |, 76 IRk FH S A% 5 A 43 15 1 43 S8 F1 TIA
1) B 1% PR 7Y | 33.3% Hp (] 48 18] Y
50% 55 1 35 7 g 3 o B I A A E LY
Jeong Z5HFSY & B DWI B 7 510 58 ok 1 2k i
F Y B 3 rp 2 AR R i 22 (84.6% ), FLUR Sk v ]
TR (50.0% ) FI R AL 1Y (20.9% ) , CYP2C19 H
PRI R0 2 St T A rh LB 52 & Rl ST fe R TR 3 . AR
SCHFFE R AL AR R B AR T b4, 55
AR R A . TR AL, SRR — 8 &
IR &I, CYP2C19%2 AA K2R RN A 2540 B P 43
RAE AL ZH B G T CYP2C19%3 7 9 4 [i]
2T, $ER8 CYP2C19%2 2 5P n] BE 5 sICAS
BRI 2T R O R R # Y]

A SCHERARTE , CYP2C19%2 %540 5 X 7E S L+
N 22 S R s VR AN Y 12% , B E AR
F M/ RS0 A A R R 2 T AR
AR AT SR R i R B ks A A Ak
P A N Bl ke 78 L AR 22 D e ALt R Z N E
LR FH A 25 51 | A SCH s IR B8k} L CYP2C19 J:
LCYP2CI9HEH 437 G MLA% T5 I ME A Beit2¢
oI H A Logistic [11H 43477 2 B, R 1 fii Y
Sk AT B R pi 22 ) B AL 5 R A S U/ TTA



6 W, . CYP2CI9FEIN 2535k 5 ARV o P 3 R Bl 7 A 2 S A o B e R R 2 D B R RYE 859

1 CYP2C19%2 K [H | CYP2C19 554034 Y | S ntk A%
TP B AR G, X AT DU IR SR L
e TP A BIIE S (i) 2R 4 23 i e 22 A 18] 2 5% o
ZUJREZ I ML) .

ASCHFFT S5 R FE W, #EHT CYP2C19%2 | #3 &5
5 56 PR (1) sTCAS FB 5 I/ 2R 4 SR B B 3 e,
$0 HE B0 b 25 T B WA 1 RURS: 1 T, L5 S TR
HEHTIH ARG . IR T A CYP2C19 BN £
A, BRI e AR A 1 in S A e 7 i
ol 259, B I /INRR S DD R i 2 T
AEMEAL , i — 0 Bl 3% sICAS U I R TS .

S% Uk

—

1] Van den Wijngaard IR, Holswilder G, van Walderveen
MA, et al. Treatment and imaging of intracranial athero-
sclerotic stenosis: Current perspectives and future direc-
tions [ J]. Brain Behav, 2016, 6(11): e00536.

(2] ¥, WEE, 87, % ARSIk RS 1L

PN Sl kO o R SRR [ ). v e 2o R
FiZiki, 2012, 38(3): 129-145.
Dong Q, Huang JX, Huang YN. Chinese expert consen-
sus on symp—tomatic intracranial atherosclerotic steno-
sis [J]. Chin J Nerv Ment Dis, 2012, 38(3) : 129~
145.

[3] Kass—Hout T, Winningham M, Kass—Hout O, et al.
Clopidogrel plus aspirin for symptomatic intracranial
atherosclerotic stenosis: A pilot study [J]. Interv Neu-
rol, 2016, 5(3-4): 157-164.

[4] Leel]B, Lee KA, Lee KY. Cytochrome P450 2C19 poly-
morphism is associated with reduced clopidogrel re-
sponse in cerebrovascular disease [J]. Yonsei Med J,
2011, 52(5): 734-738.

[5] Bennett D, Yan B. Suboptimal response to clopidogrel :
A genetic risk factor for recurrent ischaemic stroke [1].
J Clin Neurosci, 2013, 20(6): 767-770.

(6] mhARBE Moo PR E M 2R 0
eI L 2 2. T S B P A AR a2 TR AR
2014 [J]. AR 2R, 2015, 48(4) : 246-257.
The Chinese Medicine Institute of Neurology, Cerebral
vascular disease group, Chinese society for the diagno-
sis and treatment of acute ischemic stroke 2014 [J].
Chin J Neur, 2015, 48(4): 246-257.

(7] J e M ke ot 5 A7 o ) S AR R B P I e

AR E L SRR AR (2011 48) [T, TR AR

Rl 2011, 50(6) : 530-533.

Chinese Expert Consensus Group of Transient Ischemic
Attack. China expert consensus for transient ischemic at-
tack (2011) [J]. Chin J Int Med, 2011, 50(6): 530-
533.

(8] JAFE, T 2R, AN [F) 70 S A% ok St O LBE AL A

H AL ARG ML/IMRR EEF A hs—CRP /K- 1Y 52
Wi ()], % R BE 2 BE A4, 2014, 20(7) : 923-925,
929.
Zhou Y, He Q. Effects of different doses clopidogrel on
platelet aggregation and hs—CRP levels in patients with
acute myocardial infarction after PCI treatment (1.1
Hainan Med Univ, 2014, 20(7): 923-925, 929.

[9] JuY, Zhao XQ, Wang CX, et al. Neurological deterio-
ration in the acute phase of minor ischemic stroke is an
independent predictor of poor outcomes at 1 year: Re-
sults from the China National Stroke Registry (CNSR)
[J]. Chin Med J, 2013, 126(18): 3411-3416.

[10] Liu X, Luo Y, Lai Y, et al. Effect of genetic and coex-
isting polymorphisms on platelet response to clopidogrel
in Chinese Han patients with acute coronary syndrome
[J1.7 Genet, 2016, 95(2): 231-237.

[11] Man M, Farmen M, Dumaual C, et al. Genetic varia-
tion in metabolizing enzyme and transporter genes:
Comprehensive assessment in 3 major East Asian sub-
populations with comparison to Caucasians and Africans
[J1.J Clin Pharmacol, 2010, 50(8): 929-940.

[12] Liu T, Yin T, Li Y, et al. CYP2C19 polymorphisms
and coronary heart disease risk factors synergistically
impact clopidogrel response variety after percutaneous
coronary intervention [J]. Coron Artery Dis, 2014, 25
(5): 412-420.

[13] Mega JL, Close SL, Wiviott SD, et al. Genetic variants
in ABCB1 and CYP2C19 and cardiovascular outcomes
after treatment with clopidogrel and prasugrel in the
TRITON- TIMI 38 trial: A pharmacogenetic analysis
[J]. Lancet, 2010, 376(7949): 1312-1319.

[14] Jia DM, Chen ZB, Zhang MJ, et al. CYP2C19 poly-
morphisms and antiplatelet effects of clopidogrel in
acute ischemic stroke in China [J]. Stroke, 2013, 44
(6): 1717-1719.

[15] Zou JJ, Xie HG, Chen SL, et al. Influence of
CYP2C19 loss—of—function variants on the antiplatelet
effects and cardiovascular events in clopidogrel-treated
Chinese patients undergoing percutaneous coronary in-
tervention [J]. Eur J Clin Pharmacol, 2013, 69 (4) :
771-771.

(T#%885R to page 885)



