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Effect of the CYP2C19 *2, *3 non-functional allele on the curative effect

of clopidogrel after PCI in Han and Uygur patients
GAO Fang-ming,SONG Bo-fan
( Department of Cardiology ,The People's Hospital of Uiger Autonomous Region ,Urumqi Xinjiang 830001 , China )

[ Abstract] Objective:To compare the effects of the CYP2C19 * 2, * 3 non-functional allele on the curative effect of clopidogrel after
percutaneous coronary stent implantation ( PCI) between Han and Uygur patients. Methods; Four hundred acute coronary syndrome
patients treated with PCI were divided into the clopidogrel normal metabolish group( group A) and weak clopidogrel normal metaholish
group ( group B) according to the result of CYP2C19 genetic testing. The group A and group B were treated with 75 mg and 150 mg of
clopidogrel , respectively. Two groups were followed up for (30 £3)d. The recurrences of the acute myocardial infarction , angina , cardiac
death, stent thrombosis, nonfatal stroke,fatal and life-threatening bleeding were the primary endpoint events,and the minor bleeding and
slight bleeding were the secondary endpoint events. The incidence of the endpoint event between two groups were compared. Results
The differences of the recurrence rate of the acute myocardial infarction(2.34% and 1.47% ) ,angina(6.25% and 5.88% ) , cardiac
death(0.78% and 0.00% ) , stent thrombosis (1. 56% and 0.00% ) , and bleeding(5.47% and 7.35% ) between Han and Uygur
patients in group A were not statistically significant( P >0.05). The differences of the recurrence rate of the acute myocardial infarction
(1.87% and 0.00% ) ,angina(5.61% and 4.76% ) and bleeding(3.74% and 4.76% ) between Han and Uygur patients in group B
were not statistically significant( P >0.05) ,and the cardiac death,stent thrombosis, nonfatal stroke,fatal and life-threatening bleeding
were not found in Han and Uygur patients of group B. The differences of the recurrence rate of the acute myocardial infarction, angina
and bleeding in Uygur patients between group A and group B were not statistically significant(P >0.05) ,and the cardiac death,stent
thrombosis, nonfatal stroke, fatal and life-threatening bleeding were not found in Uygur patients of group A and group B. Conclusions:
Among Uighur patients with the CYP2C19 # 2, * 3 non-functional allele,the treatment of 150mg of clopidogrel per day can weaken the

clopidogrel resistance, effectively reduce the incidence of major

cardiovascular events,and does not increase the risk of bleeding.
[ Wik HI9I] 2015-11-20
[TEH AL ] PrBde s /R AR XN RERE AR BiE B8R
5 830001
[fEEFA] ®IrB (1962 - ) 3B =2, EAEBRIN. percutaneous coronary stent implantation

[ Key words | acute coronary syndrome; CYP2C19 * 2 gene;
CYP2C19 * 3 gene; clopidogrel ; drug resistance;



1620

SANHA% B 55 B /] DCARER & 1 FH L 2 A TR YT 2
PSR Bk 25 AE RN BT 28 152 S bR 3 ik S A A AR
(PCT) Ji& 248 P IR TR s R P i B0 ot = 14 1 42 L
2y )7 &R HATP /MR £ 2h Y, (H
P22 NS T 5 HL 0 IR AT T 1 R AR R Y
A2 R XA R T H8 A R AR AR S A K
Hi” . CYP2C19 * 2 Fl CYP2C19 * 3 T Hgfk 2k & {7
B AT M R4 R 25025 W Dy ae 55 (55 1Y
JRA, JEHAE AR, JLT 99% 11 kA 75 55
RUE# CYP2C19 248 1 453 J K2 CYP2C19 * 2
I CYP2C19 =3, F5E " 26T, CYP2C19 2 | = 3 %%
VLS PR AT LASE T S A 75 KT & A 1 XU, BT
BB A SR KRR, LA F LY
B IRMERE AL O U FE 2 2 ZR RS AR I
I RCR Z B BEAHSEE R 4R A
T AR H AR5 ] DA P aX — ) 0, {H 20 7 HE
BRAI A [F) 518 A9 I R 22 5 i R kAT, 3R
138 3 Fe B 4 B AR T AU FR o TR 150 mg S
WERMITRCS %, B A BB R A 0T DL 2
BRI R R S A T KT, DT AR 20 1 45
FFRAER, BUERGE .,

| NS

11— pristEe Bk Rl 2014 4F 11 A 2
2015 4F 8 Hi2Wi b 2k sh ik ei & 1F , Bk &

J Bengbu Med Coll, December 2016, Vol. 41 ,No. 12

1247 PCL AR 400 FIDUGAEE /R G 8E , BT
A E AR O R B E JT AR 100 mg A A R TR
75 mg JTFE=T d; 202 TR B ARG H R G far 55
SN 300 mg FIFAE] VEAK 300 mg, HEY A
SE AR T2 W S L AR, B 1 A H ek
o FRISR SEUML A TR B2 BT ] DT AR LA A ) At i /INBR 24
Y. JEMARETT T 34 6], SEPRANA BB 366 1],
W R 131 9, D% 235 il 55 298 fil, % 68
Bl HEBRARAE . (1) A6 Sk i sk 5 (2) B
B DIBE SR (D RE 52 50 % 46 b M 3 1E 8 5 ] B FR
2 %, L7 WLEF > 40 mg/L) (HEI DhRE S # (1L / MR
BURTIERE TR, 240 <30% ) ; (3) ik
M B R (4) B MR IR R e AT
TG IR | e RGN W I AR T e
(5) LU RE AT Pk U IE A €088 75 iR 200 B 58 1L 43
] <40% 5 (6) M2 WFLIIIEA L ; (7) SRR YR
REH; (8) MHKG P B ; (9) FUHAKM A
AR TIAIT > 1 A H (FF7E AT REt RAE 25 I R ) 5
(10) T A A < 1 ARAY A o AR 25 DR AU AGE ) 45
H B8 5 SIS T IE AR (CYP2C19 + 1/ 1
FP A 4 FE A% B 5510 AL (CYP2C19 # 2/ =
2 .CYP2C19 =3/ %3 K:[H B #4), 2 A #FH R 1k
il O USRS B BEAE s A B e 24 22 S 24 T 4
HHEX(P>0.05) (W& 1), BAA L,

Tl 2HEBEEMERLER

Ri% O HUEFEL K i NG
. p STE dEST ., ; e e - % b T
B R LB/ < EZT v ¢ S i1 K |
Al 196 68 128 37 81 39 76 112 129 34 196 176 99 189 185 196
B4 170 63 107 31 70 37 63 93 109 40 170 160 84 166 165 170
A1t 366 131 235 68 151 76 139 205 131 238 74 366 336 183 355 350 366

% — 0.22 0.02

P — >0.05 >0.05

0.22 0.22 0.001 0.12 2.16 0.00 2.26 0.04 0.46 1.55 0.00
>0.05>0.05>0.05>0.05>0.05>0.05 >0.05 >0.05 >0.05

>0.05 >0.05

1.2 Zrok DRI AORG I SR FH SO A% o Uk 5L 1R
G 270 A (b T RO W) ol AR A K I
5 mL, it PCR 978, 4 B0 (08 2 BR 1A A 4 AL
B 5| Yy s LA A IR BRER AL O R BT
N | S A A A 0 BT i | R4 ik TR 93 B 44

AHEFE PCI RIGAT 75 mg/d EIAR R IRIT, B
H PCI RJG4F 150 mg/d EMAE T, ITFE(30 £3)
do IRYT IR 4238 8 58 1 1R BT A DEAR 100 mg/d,
AR R X SRS IR RS T e A2

BIT IR R F R ER,

1.3 Ao (1) EELXSFE.OF 0 MmE
FoF, A E O UESE T & DL O TR MEREIE S
PR IS AESGEME A b @t b i, 5Py H I
B AL ZE RO Y R I, B T S O BT S 3
FR) AR o 2 PR o ™ B AR 0 7 BT R 2 s TR
S M-S B £ E R RE( > 50 o/L) , B
HH L T A =800 mL 4 I Bk SE LT 40 i ; B fE Je A
i I P IS B S Y T RE e e (A HR P HE i



B EFIRFIR2016 F 12 AF 41 A% 12 H

PEAAMEIR L) s 5 A ORI 4L R
K% (30 ~50 g/L) , 5 A H I 4 I 400 ~ 600 mL( 4>
MELLLAHMT) 55, (2) IREL S F M QW E i,
o7t o B VN o [ RIS A a w1 | O (2 NS = Q| B e D
2P A Qe i, HoAth BT A TE T T ek AT i
M=,

1.4 it Fak SR X K5 A oAk 32 6 DAk

2 #HR

2.1 AP RALEHERKBSE I ZS hERH
R A RE A AP IUR SR E SRR
HRONMIE R H(2.34% 51.47% ) FEROLE
TR HZ(6.25% 5 5.88% ) (O IEIESESE (0. 78%
50.00% ) SCHEHN IS (1.56% 5 0.00% ) S i
MEFAERAER(5.47% 5 7.35% ) 22 S ¥ T8
H(P>0.05) (W 2) ; HYTREILIER D by
P 5 1 K A A s Ak

R2 ANARNKRELAERKREEFTZONEMHDE
HREZREK[n;BHE(%)]

Rk . FRaE B DY SN Hii
OHUESE D8R L A A 1 HfF
Wik 128 3(2.34)  8(6.25) 1(0.78) 2(1.56) 7(5.47)
YEEIRE 68 1(1.47)  4(5.88) 0(0.00) 0(0.00) 5(7.35)
A 196 4(2.04) 12(6.12)  1(0.51)  2(1.02) 12(6.12)

X — 0.01 0.04 — — 0.04

>0.05 >0.05

1.000"  0.545° >0.05

* TR IR R IR

2.2 BATR# LE%HERKBELE T ZCRE R
fFHR A ERE B AP DU R E 5 YEE RIE
BEREAMONMIE A% (1.87% 5 0.00% ) |
HROLIREEZ(5.61% 5 4.76% ) B M i Z
KEFR(3.74% 5 4.76% ) ZRH LG8 XL
(P>0.05) (W3 3) ; AT WML RN
e ARBAE A | B e 5 fa e AR A ) i =5
KA,

2.3 2HBERBEBFIZChE R B B FMHL
AR 2 HAEERIG R E R SO NUESE &
A (0. 00% 5 1. 47% ) . 1 K O &R K4 R
(4.76% 5 5. 88% ) Je i Il F i & A% (4. 76% 5
7.35% ) 2B TRGIEE X (P >0.05) (WK 4);
It HIGTCOIEPEFEFE | SR R | AR SOk A
8 RIS G i T A SR el 1 0 o

1621

®3 BHAPNKEAERREBZFZEOMEMH MEH
RERWBR [ n;BHE(%) ]

Rk . HEaM HE H M
O ILESE DS FAF
DU 107 2(1.87) 6(5.61) 4(3.74)
HEIRE 63 0(0.00) 3(4.76) 3(4.76)
it 170 2(1.18) 9(5.29) 7(4.12)
X — — 0.01 0.01
P — 0.531" >0.05 >0.05
* 7 DA% T PR
F4 2HAHERKEEEFTZOOEMHMEGZ EZRE
Bn;BHE(%) ]
o . HEaM% HE H M
O ILESE DB FAF
AH 68 1(1.47) 4(5.88) 5(7.35)
B 63 0(0.00) 3(4.76) 3(4.76)
it 131 1(0.76) 7(5.34) 8(6.11)
X — — 0.10 0.06
P — 1.000 * >0.05 >0.05
* 7 DA% T DI R
3 itig

SAMEAS R L ORI ER YT PCL ARG BE YT
AL ARIA AT {H 2 10 IR SR AR B R W A
A SRR 5 3 UA PR3 0 7 A7 A A B K
P, 2GR BUE 55 CYP2C19 5 KL R P AH ¢
EAMFE T R, BT AR A /MR S I Y R
HoRH 150 mg/d EMLAs & 7 RBUIM /IR E IR T
S, ML/INBR IS IO T A 8 o e AT o /AR 2R
e, AR BoR, E R AR R R PCT IR YT
Je BB AR RS I ) o S A R PR AR —
GOFF AL S TR A 25 A AR B 0 sl 12 1) S 2
YIS TE B %, AN 34 1 XU, TERPENING
VIR IR R R e 3R R A SRS R T M )
R BRI L DR H85 47 £ 0 It /N I R P TR, e g
F14) 24 557 Al T A B R I/ VAR A VR
EXTTFHEHF CYP2C19 # 2 | + 3 JCUIRERY G540 5 K 1Y
SAMEA% T 55 A R 3, 2 A FH A i /Ml
25 SR S A TR R TR

X e R el DU B, #57 CYP2C19 + 2 Fl
s 3 Q7 IEP AT IR PCT ARG EZO L F &
AR T R A TR 2 150 me/d, AT iA
AR/ B bR, BEAR 3220 108 F 4 &
AR I HRBEN S XU, ASBIF SR 25 SRR, A HE
i CYP2C19 # 2 | 3 JCHRESF {7 3 PR (1 U Fn 4k &



1622

IR E PCT ARG IR 75 mg S MLAR 55 97 SR %%
ST 225, X T 485 R GE#E W CYP2C19
#2 %3 JUIBEAE O LK B, 150 mg S NLA% B
H 24550 12t 7] )38 E 5 BB IR S A% B 75 mg 1)
P/ IR AR, DT A A5k 20 32 0 1 A S R AR
R HORKE I i RS AT CYP2C19 %2 % 3
SR DR DU RN 4 R R R A PCL R S5 1R
150 mg B LA T YT e e C W W22 5. A
g5 RATAT LAHER . X TR CYP2C19 * 2 Al
s 3 JCI RS o7 35 A 1) S A% 75 55 AR A0 4 B R i
SR [ AT LA 2o 8 m S k% 75 A i (150 mg)
Sl 55 S AS A SR

CYP2C19 * 2 Fl + 3 &5 HE P 5 8¢ i 1 I/l
EERA WEFCM:, 2 —FIYIHE CYP2C19 (i
FEPHEAT A (2 o+ 3) By /MR SR A I v TR
A A KW TR PCT ARG S e
M3, CYP2C19 s 2 35 X X G kA% 75 97 20 i+ o
HE, fEPEAE ST Boit s 8 2tk e IR 3 ik 25 & 1k
BE R B IR CYP2C19 S LN F W 5 &k
PR R AR L/ INBR S NE , DA T 5 3507 O ILAE A6 B = AR 44
(0O I A 6 2 1 e A ST v ) 98 O I 2
o/ FE NS X 75 me/d FRLRI BT
/N R IV, 22 9 JR 25T 150 me/d [ ZER557) = R
L b o N SRS (E R R 4R v A T
H Ae 5006, 5 #5085 R A E 20 g =S
Wkt — i, RN EB ZMrBEZH
CYP2C19 2 Fll + 3 ToHIRESEALHE K 25 457 7
PGSR " KBS T ROG T E CYP2C19 S84
R Al A7 5, R S S s B0 i, AN g
8 S REAV /NS 5 S R M, TG A B i A I/ Al A
RS, I FE S B AR R S
M B Mg ) B R 4E RE N B R OR BB o2 4w ik
CYP2C19 JER AR R, A 2FE "IN 17
T T A B DA DR 2858 M g L/ Al B g 1 86 = 2
O AEAS B T R AR 1 KU

251 NI RO M5 1075 18 i ) e A
THZITE (150 mg/d) Wik ] T4k 5 /R W A L A%
TR W AR 25 )7 R it T — b2k
K, AARLEFEAR RN, ARV L S F 2 B
FAFZ R, R AT 15 J5 St — D s Bk
WS, DAL T A 38 e B, 2 4 s i PR 24 36 1A
YR IN R ABAE SRR FH T, DI R EL L %
AT [ T A SR S Ik o R Rl Ak 0 JDE S 1 R

J Bengbu Med Coll, December 2016, Vol. 41 ,No. 12

HEAT SNMAR 7 2440 5k DX 4 22 5 A D B3k AR A I
IREA TR 32, O T RN 2281k 5 S A% 7
AT Z T bl SRR I RATSE, I 2T
e SR AR BRI 7532 | 3k 28 nT g S LU I R
MRS T LU & 1, IR BE P 2 25 k4R =
sk oL 8 A AR BT L/ RTR T R R R IR T Y
Jr T,
[ & % x W ]

[1] TRESUKOSOL D, SUKTITIPAT B, HUNNANGKUL S, et al.
Effects of cytochrome P4502C19 and paraoxonase 1
polymorphisms on antiplatelet response to clopidogrel therapy in
patients with coronary artery disease [ J]. PLoS One, 2014, 9
(10) .87.

[2] JANG JS, CHO KI, JIN HY,et al. Meta-analysis of cytochrome
P450 2C19 polymorphism and risk of adverse clinical outcomes
among coronary artery disease patients of different ethnic groups
treated with clopidogrel[ J]. Am J Cardiol ,2012,110(4) :502.

[3] CHEN DY, WANG CY,WEN MS, et al. Paraoxonase-1 is not a
major determinant of stent thrombosis in a Taiwanese population
[J].PLoS One,2012,7(6) :102.

[4] BARKER CM,MURRAY SS,TEIRSTEIN PS,et al. Pilot study of
the antiplatelet effect of increased clopidogrel maintenance dosing
and its relationship to CYP2C19 genotype in patients with high
on-treatment reactivity [J]. JACC Cardiovasc Interv, 2010, 3
(10) :1008.

[5] MEHTA SR,YUSUF S,PETERS RJ,et al. Effects of pretreatment
with elopidogrel and aspirin followed by long-term therapy in
patients undergoing percutaneous coronary intervention:the PCI-
CURE study[ J]. Lancet,2001,358 (9281) :527.

[6] MEHTA SR,TANGUAY JF,EIKELBOOM JW et al. Double-dose
versus standard-dose elopidogrel and high-dose versus low-dose
aspirin  in  individuals undergoing percutaneous coronary
intervention for acute coronary syndromes:a randomised factorial
trial[ J]. Lancet,2010,376 (9748 ) :1233.

[7] TERPENING C. Clopidogrel ; a pharmacogenormic perspective on
its use in coronary artery disease[ J]. Clin Med Insights Cardiol,
2010,4.117.

[8] PRICE MJ, MURRAY SS, ANGIOLILLO DJ, et al. Influence of
genetic polymorphisms on the effect of high- and standard-dose
clopidogrel after percutaneous coronary intervention; the GIFT
( Genotypelnformation and Functional Testing) study [ J]. Am
Coll Cardiol ,2012,59(22) :1928.

[9] WU H,QIAN J,SUN A, et al. Association of CYP2C19 genotype
with periprocedural myocardial infarction after uneventful stent
implantation in  Chinese patients clopidogrel
pretreatment [ J]. Circ,2012,76(12) :2773.

[10] ZHANG L,CHEN Y,JIN Y,et al. Genetic determinants of high

receiving

on-treatment platelet reactivity in clopidogrel treated Chinese

patients[ J|. Thromb Res,2013,132(1) :81.
(4% 1625 W)



B EFIRFIR2016 F 12 AF 41 A% 12 H

1625

GO VR, I YRR RE T S A (4] . AT IE RFRRIEL M .2 B Jt LR i
TN e R 20 00 DA AT 1998570
[5] JEIRERI, BRI ok 2, 4. IR i v ) BE ek & AL T iR 97
SRR, A7 A FEANMLIE RS A % 15

Rl ‘*5[;‘114 l,fﬂ?faﬁi‘ el S M BRI PO 1. A BRI B A 2, 2015

I, A SO 85T /AL IS I (50 o

~200 mg/d) ¥AI7 MM 3R45 T AU YT 20, HA R (6] A0, WRHE. G b 0 BE eI £ (07 i G IA YT B4R 2 B M

JEE BN A2, AWF TS5 5 s R 2 D A BB 28 B[ J). FPRPEE,2014,43(3) 1341

FEMEIR £ ALY T AU A At T AR . A (7] RO DR R, S DRI 2 9

XT Vb B T TR B2 PE AT 25 5%, DI I3 P AL TR 2008, 25(14) : 1843,

1B A 0 B gy 8 PG BRI VAD i S
DVEA RERR Ak, R AN RS A 3 s AN 5 B9 36 DIl BRIEE[ 1], T PEIE2E 2009 ,38(16) :2123.

EPXJL,T\ AR IT BATHR T 84, 62% , RIRALIY 9] e it e 6 MR A VAD Iy RiAT S K bR

46.15% ,ZFH G2 L (P <0.05); M H BRI SR G BV [ 1], 3L BE2 2015 ,37(22) 13388,

PFS %u 0S Ymﬁ}:i@%ﬁkﬂixfﬁﬁg (P <0.01 ) 2 [10] AZNAB M,REZAEI M,NAVABI J,et al. Evaluation of low-dose

HA E }i Z'i e $ % =1 i,/j I QjE TI‘ 2 2 X ( P> thalidomide as induction and maintenance therapy in patients with

multiple myeloma not eligible for stem cell transplantation [ J ].

0. 05) © Asia Pac J Clin Oncol ,2015,4(10) ;1111.

22 > N i T N Al
Er LIk GG RIBERRER 2 RIACITIRIT (1) sk bR & it 5 e B 197 R0
MM R 825N RS, REA RCHE 835 A7 I LI EESELR,2014,22(1) 65,
V] (RS I R LT [12] BT, I R FLE ML TR A 70 25 2 i
[ & % X # ] Eﬂgllmﬂ?ﬁaﬂm% J1. R E BT ,2010,5(11) :49.

(1] O AR R & BT T 2 et ok (130 PR BROTOR, TR ORI AR o B M2 R e
WAELI. PSS 2011,6(6) 162, MM25 B[ T]. SHIEARER S, 2010, 11(9) :22.

[2J HEY‘\ ﬁ%u% }‘(‘l J—L,\;L 'fEE)‘(J *U ﬂ‘HkEfi%ﬁ%ﬂﬂ:ﬁiﬁ‘T [14} LELEN X,MAGRO L,FAWAZ A,el al. Effi(:acy of a low dose of
S Ve BRI ORI EE [ T 1. v [ R I PR 5 HE L2015, thalidomide in advanced multiple myeloma[ J ]. Blood, 2002 ,100
22(11) :1370. (4) :1519.

[3] R, B4 B0 5 5 AR R e a i [19] 395 B R SRS PR Sty 2 e R
7 2 R 10 R0 (AL 52 (1. 5 BT, 2015, 34 FARL]. FEIARES,2003,10(5) :796.

(28):133. (AL X 54h)

( _J:_;fi_;'ﬁ 1622 W ) clopidogrel maintenance dose according to CYP2C19 genotypes in

[11] TAUBERT D, BOUMAN HJ, VAN WERKUM JW, e al. clopidogrel low responders undergoing coronary stenting for non
Cytochrome P450 polymorphisms and response to clopidogrel ST elevation acute coronary syndrome[ J]. Am J Cardiol,2011,
[J].N Engl ] Med,2009,360(4) :354. 108(6) :760.

[12} COLLET JP, HULOT JS, ANZAHA C, et al. High doses of []5} _”LONC YH,K]M lS,PARK Y,el al. Carriage of cytochrnme 2C19
clopidogrel to overcome genetic resistance: the randomized polymorphism is associated with risk of high post-treatment
crossover CLOVIS2 ( Clopidogrel and Response Variability platelet reactivity on high maintenance-dose clopidogrel of 150
Investigation Study 2) [J]. JACC Cardiovas Interv,2011,4(4) : mg/day: results of the ACCEL-DOUBLE ( Accelerated Platelet
392. Inhibition by a Double Dose of Clopidogrel According to Gene

[13} MEGA JL, HOCHHOLZER W, FRELINGER AL, et al. Dosing Po]ymorphism) study[.]]. .IACC Cardiovasc lnterv,2010,3(7);
clopidogrel based on CYP2C19 genotype and the effect on platelet 731.
reactivity in patients with stable cardiovascular disease [ J]. [16] PARK J. Backtracking on CYP2CI9 genotyping in clopidogrel

JAMA ,2011,306(20) :2221.
[14] CUISSET T, QUILICI J, COHEN W, et al. Usefulness of high

therapy? [ J]. Biomark Med,2010,363(18) :1704.

(AX%#H  F2ik)



