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[ Abstract]
in elderly patients with ischemic stroke. Methods From June 2015 to June 2016 in the Department of Neurology and Department

Objective To investigate the relationship between CYP2C19 gene polymorphism and clopidogrel resistance

of Emergency Medicine, Putuo Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, a total 85 elderly
patients with ischemic stroke were selected, and they were divided into A group (with extensive metabolism, n=31), B group
(with intermediate metabolism, n = 42) and C group ( with poor metabolism, n = 12) according to CYP2C19
genotypes. Patients of the three groups received oral clopidogrel combined with aspirin. General information, inhibition rate of
platelet aggregation and incidence of clopidogrel resistance were compared among the three groups. Results No statistically
significant differences of gender, age, smoking rate, drinking rate, incidence of hypertension, diabetes or hyperlipidaemia,
using rate of statins, B — receptor blockers or ACEI/ARB was found among the three groups (P >0.05). Inhibition rate of
platelet aggregation of B group and C group was statistically significantly lower than that of A group, respectively, meanwhile
inhibition rate of platelet aggregation of C group was statistically significantly lower than that of B group (P <0.05). Incidence
of clopidogrel resistance of A group was statistically significantly lower than that of C group (P <0.05), while no statistically
significant differences of incidence of clopidogrel resistance was found between A group and B group, nor was between B group
and C group (P >0.05). Conclusion CYP2C19 gene polymorphism is significantly associated with clopidogrel resistance in
elderly patients with ischemic stroke, risk of clopidogrel resistance significantly increases in elderly ischemic stroke patients with
poor metabolism of CYP2C19 genetype.
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ARk, Bl B E A B R R IR, A
TRBAEETE, T E T A i 2 A R AR I TR

e L U 24 R i 50 i DR S I A 7 517
BUWIR A B B IRAE, HR I R R LA P2

ABRUE: F =80 % HEBRARE:
UAR, SRMEAR H B L L
RESEEH ML . 2T 1 i e a2 5
g e I A o 7 5

.29.

(1) ABEMH A2 B ]
(2) FAAENK I . i
(3) A7AEEE MY RE R
(4) AP/ EAT . BIIRERERT, O
B, AR 60% ~80% o MU/MEIGLIEIIETE  DhRES > M4 . MRYE CYP2C19 K [N A T 47 iR 3

R RS AR, PULMRIA YT AT BORAR Bt
PR 2 A KUK

S TR R B I MR 2 2 —, W
BTN TE -5 S R c4; e e sl & 1) U7 i i Lo
(EL R4 B LR AR 4 o B 35 2 o AR SR AR TR L. AT,
[ 4P 5 CYP2C19 K R £ 25k 5 G0 I A% 75 IR 0 K 6 1k
MIRTF OB R, [ AR SCRT S OB M 4 . AR
STERIT CYP2C19 JE DA 22 25 15 v % e ot M I 2 v 28
TR T Z, A s W ok o P A 24 v 5 %
M RIS, BUREM T,
1 Mg5H%
L1 BFFExi4e gL 2015 4 6 —2016 4F 6 J Lifg
5 25K 2 B R A B 5 B i 22 IR R 2002 I RS 11 8
B PRI A R 85 i, A A (o s e a1 R
AEHSIATE R 2010) ) e e o VR IR AS P2 W AR . 40

oA CBRARHAL, n=31). BA (PEICHE, »
=42), C4l (BRMAL, n=12). ABIFERERES
TRRIZE 5F 2 R v, AR I R 2 % R T

L2 Tk
L2.1 Jfy7orik 3 4UBE s DR A & (BN 3§

WEAEAEIAE S, EZEF 20130083, HiA%: 75 mg/ F)
75 mg/d, BTEIVCAR (FEHBE 25 04T BRA &) 2R 7=,
Z51fE- J20130078, #iA%: 100 mg/f) 100 mg/d; JHY7
TR A Al AT MRS 25

1.2.2  CYP2CI9 FEH ARG 75k RAE 3 HBHIRYT
HIAMNEE KL 2 ml, & F & MM ER (EDTA) #it
BB, A CYP2C19 SR g Ui 7] & #2 B DNA, £
REMSER N (PCR) §3, 4 W DNA S50 R,
Wt B 3 R R A RIAE PRI BE - 2.0 42



- 30 -

O R R EAGH AT BRI 5 5 s o s DR R S ]
CYP2C19 # 1/ % 1; Qi R FL K . CYP2C19 = 1/ =
2, CYP2C19 %1/ 3; 18 QI RIIL . CYP2C19 %2/
2. CYP2C19 %2/ %3, CYP2C19 %3/ %3

1.2.3 IR RA I ik SR 3 HBER
STIGAE 8 KRBk 4 ml, 4050 B F & F R ik 40 AT
RPUEEE T, &2 ml, {13 E Haemoscope 24 ] 4 ™
f) TEG 5000 BUEE 1 3 A 43, A6 0 3750 A 1% — Wl 1 B 1
(ADP) | e/ DUsSTR . G50 F o (ph g e B2 gl 6 R0 I /)
HHFIRATR) . mikt (% 1% Kaolin J5), F2h
PN SR S 285 B L ek v K T ADP 375 5 114 1 /)N Al 58 42 )
2, fF ADP 35S 19 i /MR FE I 3 < 30% 5 SR
MLAS R o

L3 Git2edrik SRHAISPSS 16. 0 it #R44 k47 8 b
M, R (v xs) Fox, ZHMEECRTAEER
Jr 20y, PIELLECR I g K86 THECEER TR X
Ko, A P <0.05 hy2E A5t .

2 R

2.1 34BE—MWVCRILE 3 HBREMEN . FRE. W)
TR DRI SRR AR BERW R A3 SR
FERA R ATT W T3 L B-52 1A BEL ¥ 7] el 2
N7 55 5K 2R A A i o R0/ i 4 TR R I A2 AR HS Bt A
(ACE/ARB) iR, 2R IEHEITFE L (P>
0.05, W#E1),

2.2 3B M/MREREM TR A HEBHF /MR
REMHIR K (73.6 £2.4)% , B HHBEM/IRREM
RN (71.0 £2.6) % , CYLHEE ML/IMREIHIR N
(66.8+6.2)% ., 3 213 M /MREBEIF R LR, 2%
B EN (F=19.280, P<0.05); B, C4#
H/NR R EMHCRACT A 41 (g {H5r 50 4.760
8.670), C 4l & M/ REMBIRMT B (q=
5.562), ZRAEZII¥EXL (P<0.05),

2.3 3HBEAMMBEIIIRERLE AHBREERE
NS B HNHT 8 B (25.8% ), B R KA ELAR
HEBT 15 B (35.7% ), C 43 & A SLAs 75 HKht 8 fi

PJCCPVD  June 2017, Vol, 25 No.6

http: //www. syxnf. net

(66.7% ) . 3 A BEFAMAEFEIILL LRI, 25H
Gl (X =6.254, P<0.05); A 414 ki
FEMMEERMT C4l, ZRAGLZHTHENL (X =
6.182, P<0.05), MAHS B4, B4Y5 CHBHEA
MRS AP & AR R R, ZR G EE X (X 5
Bk 0.811, 3.657, P>0.05),
3 itig

e it P i 2 B R R R PE R R R
B BERREER S, MEEERIETIR G 3 A, &k
BE BT DI RERER M 5 B2 Mot R, PG
5. BT, WK Z R BNk SR 5 25 Y036 7 il 1 1
A S TR LRI TR

SUMEAS TR R H BT MR E Y, T2
P, fifi (CYP2B6, CYP3A4, CYP3A5, CYP2C19 %) ft
BENTEPE ), TGl R R AR, HAA YT i B
PRI A T ST, AHER o R S B L A% T K
oo WEIEFIT, B A R RS TR R R
N 4% ~30% ", HAT, SAAE TR A L
Ml AT, TS ZRMERAXL, BisikH
. MEREMHAR RS, BRI ZIFR LSRR
B, CYP2C19 KE[R 248 nl 3 35/ 6] S A% 75 T f2 i
AR, CYP2C19 S5 A% T & F 470 I/ i 3R 4
TER ) R B, (45 9 NANE T/ 5 AN FF,
CYP2C19 JE [N 2351 7] g 5 BUH 4 bt 19 D) g 2 1 3Rk K
SFSEE, T R AR HEHT T . 2010 4E 3 H £
B E )R (FDA) 2R GA% iy Ui W] 5 b B
B TREAN C BRHERRZE”, DU A R R A
MEAR F AT T CYP2C19 JE ARG

AR E R BN, 3 HBEER . FE . R,
R R AR R R AR R I & AR
O ITRAY . B-ZARBHE R % . ACEL/
ARB i E 25, #n 3 dmE A i, w5
F B, CYP2C19 + F R A X CYP2C19 = 2 Hl
CYP2C19 =3, ¥ A #5747 CYP2C19 = 3 1y Bk 9l 4 &5,
LN AR TR R A R Tl AR B4R

x1 3HABRE—BIRILEK

Table 1 Comparison of general information among the three groups

P

MM e (£

T 72 SIS\ TG A DRI S RMUC A VIR SUREE - ST

A 31 18/13 84.5+2.8 9(29.0) 13(41.9) 20(64.5) 11(35.5) 9(29.0) 15(48.4)  9(29.0) 22(71.0)

B4l 42 26/16  85.8+2.9 13(31.0) 19(45.2) 28(66.7) 16(38.1) 14(33.3) 26(61.9) 14(33.3)  29(69.0)

CH4 12 7/5 84.9+3.2 5(41.7) 6(50.0) 7(58.3) 5(41.7) 6(50.0) 7(58.3) 4(33.3) 7(58.3)
X (F) 14 0.061 0.473* 0. 112 0. 169 0.577 0.248 0.296 0.447 0.763 0.765
P1{a >0. 05 >0.05 >0. 05 >0.05 >0. 05 >0. 05 >0.05 >0.05 >0.05 >0. 05

{E: ACEL/ARB = Jfil 8 B2 3K S S el 30/ i B SR 0K R 1 2404550005 O F |



S A o A 2% S 2017 46 AE 25 AT 6 ) #emIMAL: hitp: //www. syxnf. net - 31

N RS REDSGR M5 3024 3l M2 8508l Jy 20k,

WS TR & AR U T AR AR R, B C

LR M/ MCR TR T A 4, C 4L /iR

LM ARART B 4, 4278 LA 75 XA [F CYP2C19 Jk

PR g e e L M 2 v R S A — i L/ MR T, T

SN AR B X 485 5 08 X R CYP2.C19 35 DR TR Y i % fok o,

PERRZE b AR RO BT IR A L . ADFSE S R IE B

N, A HRE A E TR AR T C 4L, HEBRTERT

FEEER—ECTT, RS AR CYP2C19 3P A

FIR e e AL P I 2 2 SRS B T R A KU B
Zi BRTIR, CYP2C19 JE[H 2275 5 I e ot 14 i 4

Hh R AR B AR BT G, 548 AU B CYP2C19 S

PR PR g % e o A 2 e A SRR TR HRT R A KU 5

e, PR AT SE A G I CYP2C19 Kk PR RS 17 1Al 58 2 S8k

R ERHRPT A AR, kT 48 3 i PRBT /MR AR 167 07

ZRIHE o HADFREAREUN, WA AR, 450

LA TR R R — 2L T HEIESE
e ik xR B RAT RIS Sk, AP

B BB R LFR T; KL AT

R FA, G, AR TER, FESRTRE

PR BF R
AX KA BN R,

B 3k

(1] rhAREE Ao M 25 oy 22 i L0~ 4 2 e M PR A 2 P a2 iR 4R
MG, PERESR IR 2R R R 2010 [J]. HAedh
Z5R 2Rk, 2010, 43 (2): 146 - 153. DOI; 10. 3760/cma. j.
issn. 1006 - 7876. 2010. 02. 022.

[2] BHATT D L, FOX K A, HACKE W, et al. Clopidogrel and aspirin
versus aspirin alone for the prevention of atherothrombotic events [J].
N Engl J] Med, 2006, 354 (16): 1706 - 1717. DOI. 10. 1056/
NEJMo0a060989.

[3] MIERZECKI A, BUKOWSKA H, KLODA K, et al. Homocysteine
and metabolic risk factors in individuals with family history of
premature ischemic stroke [ J]. Pol Arch Med Wewn, 2013, 123
(6): 282 -28Circ J, 2012, 76 (2). 287 -292.

[4] PARK K W, KIM H S. Options to overcome clopidogrel response
variability [J]. Circ J, 2012, 76 (2). 287 -292.

[5] KASSIMIS G, DAVLOUROS P, XANTHOPOULOU I, et al.
CYP2C19 #2 and other genetic variants affecting platelet response to
clopidogrel in patients undergoing percutaneous coronary intervention
[J]. Thromb Res, 2012, 129 (4). 441 - 446. DOI. 10.
1016/j. thromres. 2011. 07. 022.

[6] PENDYALA L K, TORGUSON R, LOH J P, et al. Racial disparity

with on - treatment platelet reactivity in patients undergoing

Am Heart J, 2013, 166
(2): 266 -272. DOIL. 10. 1016/j. ahj. 2013. 04. 008.

[7] LEE J B, LEE K A, LEE K Y. Cytochrome P450 2CI19

percutaneous coronary intervention [ J].

polymorphism is associated with reduced clopidogrel response in

cerebrovascular disease [J]. Yonsei Med J, 2011, 52 (5). 734

-738. DOI. 10. 3349/ymj. 2011. 52. 5. 734.

[8] SPOKOYNY I, BARAZANGI N, JARAMILLO V, et al. Reduced
clopidogrel metabolism in a multiethnic population: prevalence and
rates of recurrent cerebrovascular events [ J]. J Stroke Cerebrovasc
Dis, 2014, 23 (4 ): 694 - 698. DOI. 10. 1016/j.
Jjstrokecerebrovasdis. 2013. 06. 008.

[9] BENNETT D, YAN B. Suboptimal response to clopidogrel: a genetic
risk factor for recurrent ischaemic stroke [ J]. J Clin Neurosci,
2013, 20 (6): 767 - 770. DOI. 10. 1016/j. jocn. 2012.
09. 027.

[10] KAZUI M, NISHIYA Y, ISHIZUKA T, et al. Identification of the
human cytochrome P450 enzymes involved in the two oxidative steps in
the bioactivation of clopidogrel to its pharmacologically active
metabolite [J]. Drug Metab Dispos, 2010, 38 (1): 92 - 99.
DOI: 10. 1124/dmd. 109. 029132.

[11] KASSIMIS G, DAVLOUROS P, XANTHOPOULOU I, et al.
CYP2C19 # 2 and other genetic variants affecting platelet response to
clopidogrel in patients undergoing percutaneous coronary intervention
[J]. Thromb Res, 2012, 129 (4). 441 — 446. DOI. 10.
1016/j. thromres. 2011. 07. 022.

[12] PENDYALA L K, TORGUSON R, LOH J P, et al. Racial
disparity with on — treatment platelet reactivity in patients undergoing
percutaneous coronary intervention [J]. Am Heart J, 2013, 166
(2): 266 -272. DOI: 10. 1016/j. ahj. 2013. 04. 008.

[13] GUO B, TANQ, GUOD, etal. 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 disease [J]. J Vasc Surg, 2014,
60 (4): 993 -1001. DOI: 10. 1016/j. jvs. 2014. 03. 293.

[14] MAN M, FARMEN M, DUMAUAL C, et al. Genetic variation in
metabolizing enzyme and transporter genes: comprehensive
assessment in 3 major East Asian subpopulations with comparison to
Caucasians and Africans [J]. J Clin Pharmacol, 2010, 50 (8):
929 -940. DOI: 10. 1177/0091270009355161.

[15] MALLET L, SPINEWINE A, HUANG A. The challenge of
managing drug interactions in elderly people [J]. Lancet, 2007 ,
370 (9582): 185 —-191. DOI: 10. 1016/80140 - 6736 (07)
61092 -7.

[16] HOLMES D R Jr, DEHMER G J, KAUL S, et al. ACCF/AHA

clopidogrel clinical alert: approaches to the FDA " boxed warning" :
a report of the American College of Cardiology Foundation Task Force
on clinical expert consensus documents and the American Heart
Association endorsed by the Society for Cardiovascular Angiography
and Interventions and the Society of Thoracic Surgeons [J]. J Am
Coll Cardiol, 2010, 56 (4). 321 - 341. DOI. 10. 1016/j.
jacc. 2010. 05. 013.

[17] JEONG T D, KIM S M, KIM H J, et al. CYP2C19 genotype and
early ischemic lesion recurrence in stroke patients treated with
clopidogrel [J]. J Stroke Cerebrovasc Dis, 2015, 24 (2). 440 —
446. DOI. 10. 1016/j. jstrokecerebrovasdis. 2014. 09. 014.

(YR YT 2017 -03 -25; {5181 H i : 2017 -06 — 18)
(AR R



