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SUBLPL I /NRIT I (B R DL+ GRS D C A BUNE BRIk A AA (PCT) J5 A
/BRI EEARE (ACS) IIEARHESTVE . SNLHS T BT A0l B B AR (ADP) N5
[¥] P2Y12 SZARFEPUIL/NIR VR R BR SRR 5 ATV . T 7E 5 2 e ST A B 0 /MR
BURH R, S B 7 AR A A A i 38 PAS0s o B Z/E T, i s
FUBGVE MR A DG E DR CYP2C19 MR 26 52 BHAM G . RINARIER AR (F B Ex*2 55
RrFERRD 7E AR 3 A B e A ek b 5 = SAEH . SCERR B, =R IR E 45
SEEEE Bl (ABCB1) FIX U REREAE 1 (PON1) A RSN GUMLES T I AE A b — I
TEFH . WEEPER ORI, MR AT DA I SUAR 75 M 254 S si i, PR SR 75 67 v afiL
PR REPE COPR),  AIMTSE AN 25030 R o T A 3O 5 SRRt A B 25 08 R KL E T A
JH AT RES CYP1A2 AHC,

H#Y
g E ANBEISE CYP2C19, ABCB1, PON1 3[R 22 254 5 UMLK T8 I I /N R
ZIAE AR, DS R IR Ao SRURH A% B R ) A

F3i%

LRI T A 5% LU BE B A P R B SIS 22 5 7 ok S 28 R S L e b et Bk 2 4 5 B
I FH RPHE A B D B RN AR T W DA R I 3 g 24 (TEG) Al ADP 55 (14 1fiL /s
A2, # N ARIHE L 8 730 A HRAERHME B Ik L2 Bml 43 85 1 4 i 13647 DNA
PEEL, R 92Hf & PCR AR (TagMan-PCR)%f CYP2C19*2, *3, *17, ABCB1, PONI1,
CYP1A2 AT R 731,

ZHR

CYP2C19 JLFhFE:A A, §54CH%Y (poor mediate type) 5 ADP I3 X %5 40 56
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(P=0.007, OR=1.92, 95%CI [1.20,3.08]); ABCB1, PON1, CYP1A2 {E=Fi#l | 5
ADP IR ERAAH S WHAE ADP 15T B UL A B 4 22 b2 R 4P 4E FH (P<0.0001,
OR=0.65, 95%CI [0.55,0.77]); AHXT T AR MHAN M E , =24 iR 55 UL A% 75 0 o X
A% (P=0.0018, OR=0.51, 95%CI [0.34,0.78]), W MHES K5 ADP i3 X35 A %
(P<0.0001, OR=0.80, 95%CI [0.69, 0.93]); #HLLE4RL, 7524 WH LK 540548
5 ADP 2R A S B g I

CYP2C19*2 =HhE K GG. GA. AA I3 3l )y 46.2%. 45.5%. 9.7%; CYP2C19*3
=FEET GG. GA. AA HIFR />N 88.1%. 11.8%. 0.1%; CYP2C19*17 =FfiFk A #Y
GG. GA. AA [543~ 96.4%. 3.0%. 0.1%; PON1 fI=FiFEX A GG. GA. AA
A4y 5 40.7%46.2%-13.2%; ABCBL [f] =Fi LR CC.CT.TT HISIZ4) 7N 38.9%-
45.8%. 15.2%; CYP1A2 [ =Fh3L[K 7 CC. CA. AA =) N 16.6%- 50.5%- 32.6%.

et 34

FIH R HEL: (chi-square test) 11525 FE R Y 40 A7 & B A7 A W IRF T, 251 SNP 3
SRR RF R THHE MRS EEE ADP Z (8¢ 2 DL v i
FHIRAZ BT ADP 15200 2 FHAE 2% F logistic regression 475347

#Eig

BT R B A 7AW IR P #T (Hardy—Weinberg equilibrium) 5 CYP2C19 &K, §5
AL (%2/%2, *2/%3, *3/%3) L5 ADP #lIil| Z E2EAHIE (P=0. 007) ; ABCB1, PON1, CYP1A2
FANFER 5 ADP SR ICAH I W ADP 755 1) G A 75 6T I /NS P 6 1) o £ 377 R
B, TSR OGS R B AR, SR S ADP H e A AR OGRS

R HEiA

SUMAR TR PUMMRPCR: MAedi &, B2, R
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ABSTRACT

Background

Dual antiplatelet therapy (DAPT) with asprin and clopidogrel has been the gold standard
therapy for patients undergoing percutaneous coronary interventions (PCI) and/or acute coronary
syndrome (ACS). Clopidogrel, an irreversible inhibitor of the ADP P2Y12 receptor, plays a
pivotal role in platelet inhibition. Among the factors affecting the antiplatelet effect of
clopidogrel, it is central that clopidogrel has to be converted into an active metabolite via the
hepatic cytochrome P450 enzyme system before it irreversibly binds to P2Y12 adenosine
diphosphate receptors. It was reported that there was a significant association between
antiplatelet effect of clopidogrel and genetic polymorphism of CYP2C19 affects cytochrome
P450 enzymes activation. Loss-of-function variants in the cytochrome 2C19 (mainly *2 allele)
have been found to be the predominant genetic mediators of clopidorel response. Several studies
have reported that ABCB1 and PON1 may affect clopidogrel response.

Observational studies have shown that cigarette smoking could enhance response to
clopidogrel and decrease clopidogrel on-treatment platelet reactivity (OPR). It remains unclear

that how cigarette smoking interacts clopidogrel efficacy but may be mediated by CYP1AZ2.

Objective

This study was aimed to find the association between polymorphisms of CYP2C19, ABCB1,

PONL1 and cigarette smoking and antiplatelet effect of clopidogrel in Chinese population.

Methods

Patients were collected from Beijing Shijingshan Hospital who underwent percutaneous
coronary interventions (PCI) and/or after acute coronary syndrome (ACS). Meanwhile, we
collected patients’ medical records and ADP inhibition tested by thrombelastogram (TEG). A
total of 730 Chinese patients were recruited. DNA was extracted from white blood cells, and
CYP2C19*2, *3, *17, ABCB1, PON1, CYP1A2 genotypes were detected by TagMan-PCR
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technology.

Results

Among SNPs of CYP2C19, poor mediate type was associated with clopidogrel antiplatelet
effect induced by ADP significantly (P=0.007, OR=1.92, 95%CI [1.20, 3.08]) ; In these
models(additive model, dominant model, recessive model), ABCB1, PON1 and CYP1A2 were
not associated with ADP inhibition; Cigarette smoking was associated with ADP inhibition
significantly (P<0.0001, OR=0.65, 95%CI [0.55,0.77]) ; Comparring with never smoking and
ever smoking, current smoking was associated with ADP inhibition (P=0.0018, OR=0.51,
95%CIl [0.34,0.78]) ; Three were much more significance among several variables referring to

smoking in old group than in young group.

Genotypes and alelle fequencies

The frequencies of the CYP2C19*2 GG, GA and AA genotypes were 46.2%, 45.5% and 9.7%
respectively. The frequencies of CYP2C19*3 GG, GA and AA genotypes were 88.1%, 11.8%
and 0.1% respectively. The frequencies of CYP2C19*17 GG, GA and AA genotypes were 96.4%,
3.0% and 0.1% respectively. The frequencies of PON1 GG, GA and AA genotypes were 40.7%,
46.2%, and 13.2% respectively. The allele frequencies of ABCB1 CC, CT, TT genotypes were
38.9%, 45.8% and 15.2% respectively. The frequencies of CYP1A2 CC, CA, AA genotypes were
16.6%, 50.5%, 32.6% respectively.

Statistics analysis

We used Chi-square test to assess Hardy—Weinberg equilibrium of the SNPs’ genotype
distribution. Categorical variables were expressed as frequencies and percentages and were
compared with a chi-square test or Fisher exact test. We used non-conditional logistic regression
to assess the association between the genotypes, cigarette smoking and other variables referring

to smoking and clopidogrel biotransformation induced by ADP according to TEG.

Conclusions

The distributions of genotypes of CYP2C19, ABCB1, PON1 and CYP1A2 were in
Hardy—Weinberg equilibrium. In CYP2C19, poor mediate types (*2/*2, *2/*3, *3/*3) were
significantly associated with antiplatelet effect of clopidogrel induced by ADP (P=0.007). Other

\"
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SNPs such as ABCB1, PON1 and CYP1A2 were not associated with antiplatelet effect of
clopidogrel induced by ADP. Meanwhile, cigarette smoking enhanced antiplatelet effect of
clopidogrel, and variants about smoking such as smoking time, numbers of cigarettes consumed

per day also affected clopidogrel effect measured by TEG.

Key Words

Clopidorel; -Antiplatelet; -TEG; Genetic polymorphisms; Cigarette smoking
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KNS

RYHEE HXEM & FR
PCI Percutaneous coronary intervention 28 RGREARB KA AR
ACS Acute coronary syndrome SR KSR A e
ADP Adenosine diphosphate TR R
P2Y12 Purinergic receptor P2Y, G-protein coupled, 12 A 24K P2Y, G A EfEEE, 12
SNP Single nucleotide polymorphism BHIRZ &M

YAt 3R P450, K 2, WAJE C,
CYP2C19 Cytochrome P450, family 2, subfamily C, polypeptide 19

Z ik 19
ABCBL ATP-binding cassette, sub-family B (MDR/TAP), ATP 456 &, WK% B(IMDR/ TAP),

member 1 B 1

PCR Polymerase chain reaction Ra R
PON1 Paraoxonase 1 X} SE Bl 1
OPR On-treatment platelet reactivity VBT R LN
TEG Thrombelastogram IR EGLWAETTRIRYI
DAPT Dual antiplatelet therapy BT NARYT V2
OR Odds ratio TG
Cl Confidence interval Al fE X [a]

\
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SR T T T B 2 Bk ge & (ACS) M/ERZ Bz bR Bh kA AR (PCT) 5 LA
Ty sk Lt SR B e LIRS SIS T 245400 S 52 A A A A9 e P Rk L A 1 — A
SRR T LN U AR T 1 25 S S R e B ) (73%) . AR T 1
—FRTRZGY, & RGN AR M 85%%% E AT M () S i T R - A it e
RN 15%FEFFIE il i 40 i (5 3% PA50 BRI AL A N TE VAR YY), SRS e AT
Wikl 55 /N _E P2Y12 B2 A4S £ AT P /MR F) SR 2

TS B8 AL S PEARI R AR v, 4R 3R PA50 B RS AR EZEI/E T . 4
s 3 P 450 B (CYP) 2 ANFKHFh—FhE 250N R4, AR R H 254 & —
S B NIRRT B, FEAERE =N CYPL, CYP2, CYP3. CYP2C WX
AR HRW SRS 2 mIERAK CYP Wk —, FEH CYP2C8. CYP2C9. CYP2C17.
CYP2C18 FI CYP2C19 Z54H . AR PAS0 fERINAM RGP E T RE 2 MR, &
R % 5 SRR KB OE, T CYP2C19 (EE %) EIREEN RIS & RN
by 32 A o SR U RS T 25 S S CYP2C19 JEPRIAR 22, 1 4n CYP2C19%2, CYP2C19%3,
k4, x5, *6, *7, *8, *17 55, MWLM ARExd—8 SFIERIRIRAZIEF DI, fH L
8 2k Th e 3R (loss—of—function) CYP2C19%2 (rs4244285)" ), 76K FFf i 2 ], CYP2C19
2R Dy ek DR 5 R B AN A AN R AR R AE B INR AFIAEM A, CYP2C19 R T REHEIR )
5 %43 By 35%-45%F1 25%-35%; 7E PR A CYP2C19%2 B 30% Y ZE WA
1% 55%-70%, M HLER T #5457 H CYP2C19%2, &4 10%-20%H) P N5 F3 4h—Fh 2k Dy g
CYP2019%3™ . 5 —Fh 44Ky gain-of—function [IFEM CYP2C19%17, H5t i fh 545 ) 3 4]
FIHE I CYP450s BEETE. B CYP2C19 HH W LA RARZRE 7038 A Ax1/%1 N
IR, 450 2 Ayl /%2 Bkl /%3 MRS 40l 4 A2 /%2 Bie2/*3 B
#3/%3 NN FGARUEL; T HEA A1 /* 17 Bix17/17 ATVONSRACHIRL, (H AR 2 1D
L 465 7 A 55 A 5 R 2 503 S5 S A AR R R 17 D9 AN AR AL o Mega JL F Hulot JS
S NAEDT MR IR p 1 O I B — A CYP2C19%2 A5 fir 5 [ SR A5 T 444 3 2 ) A
M O ML e 1L A (MACED F XU CHR B A 1. 55) 1 F 57 2 i e (6 AU (HR BN 2. 67) %,
X—RUEBESBEEE FDA KA TR TEIS HE a3 braied ", HASaHE.

1
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T T A 24 P e DRI Y DL WA SR SR A R A AR A, R AN RS R, PR 22 A
o A% B AR A R RE M o 3L H IR L e A REEE X B3 I /MR R R AR R YT Uk, 7R
A8 FH UMK B A2 75 0 R HEAT CYP2C19 PR VR IN, Lk PR I AR = U3 75 0] 8 AMAL,
BT

CYP2C19 1 ysEma SUmtA% B AR e EE E R A, BRitbZ Ab, —SE3CHRRGE, ABCBL (1B
J%H MDRY, frF 7 SYufifk ) 72 SRS & 2P o i oA i) —Fh &2 i AR P-BE R
AR S S IE R (FMSE D A0, P-FEEE A& —Fh ki ADP 4N
SRR N IR S AN R i & A TR B R AR AR R o an i b R4 ARk
B 1Y 03 B Re N R AT RN 25 AR R B . CLRTRBE AR B, i A
2P, AMAESE ST ABCBL YRR AR (JUH =41 3435C—T I TT 4G 17 RA) 4
BEAR 25 4 I 0 AR AR B 10 EL R I AS R R = 1) A 2

5 FR B FE K AHEE , Bouman &8 AR H 1 — Mol O KT PONT, JLORAZ AT g th 2
S U B RCR pE R 2 . RS R (K58 B R Wik Ak i PONL S mJ R A2 PRI
fiff. %474 PON1 JE[K 192Q/Q Z878 ()N AT IE H ANAKH Eb L ifn 52 A 3 A Qs ik 52 s A1
%of IfiL /N R AR B ZE R AR, PCT ARG AN )k L A A 22 T v o (HLIAT B PONT 4%
BE LRI R 2 1) P9 AL /IR s LA PR AR A e B 22 e, X S e () — Se i e 25 A —
FNTE 5 T Bouman 25 A f ¥ “* ",

ZIPRA S IR ) 22 AT SO AR B O A AR R, BeAh, Rl — eSOk
T8 1 IRORE SRR 7R ARG 7 v /N B e S SV AT P E VR o 244K 22t Fe A
it R A58 AT 5 3 W RO AN SR A% 85 VR T ROCR BT AE — E IR R o WA 3 U A% 75 254
R EARML M AN TS 2B (R AT RE & B CYPIA2 RS0 . FF S8 R A AL IS 3 ACS i A
a8,/ A1 PCT A 5 Al I S A% B8 N RO Z I REPE ™ . CYPLA2 BESEIABG (05 Sk, 76 —L
B OB BRI WmERD AR R e Inmg s

111y LA 2 35 PR 22 25 1 DA S IRUR of SR mbt A% 7 24 WA B B2 M 15 b S Al ACS A/ 5 PCT
A 3 P S A T i SR AR A0 J 5 ik it DA AR 580 7 R e DR RS IR L FE bR, 32 2545 1fAe
TRt RARME (MA), LA ADP 753 P GUnbA% 5 0 IIL /NS 10 400 i) 2 R DA A DU 475 R 75 < ) o
W] PCARS ML/ R 2, LIRS /N e A B A R 24 BOR R A o

A AR5 A Dy — A B S FH T U0 PP T NSRBI R PRI AN T, 3
AT AR BIHEAT T FDA KA (196 TSI As T 1 24 7 e o v e U ) S 7 11 S
AR AT I R AL /N RO DA TR R X R IR S, — MRS TR R R 2 1 48
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VerifyNow X4l FBL, 1M TEG MAKIARIRE . N T T TEG RESIREF I S BRZG W)
PUINMRECR LU SR RO 29 A OS2, AR IE LA A ORI PR 22 A5 R AT
MLk 7 25 0B /NSRS 2 TR PR B 2R I S0 ORRE St v 7 25 0 e A e P E A
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BB MRS5S

2LIARITR

2.1.1 NikfrfE

MAETET A L BE B W R N1 730 44 SRR EREAE (ACS) AN/ ERZe Je el Ik SCHRAR
(PCI) Je A S B 25K N o TRTE i PR BRHIE S5 T8 HA S50 2 2 M ik 7E (K357 o

2.2. I B A1fE+R

2.2.1 —fgNm

I NAE R Ja — R st N B S 5 1A 300mg SRS 35 [ 91 25 (1oading dose),
3=4 /NI JE A IS A KL Sml BEAT AR 5 ) A I RE ML fe by . JRAEIRZ S 58 7 RANEE 30
FARYE B B B R BRI T AT . 1 A MR AR AR B KRR (MAD, B
VU 475 12175 - R ] ] DG PR /AR TR 238 CAA%) ATERT ADP 1755 ) GO KR 75 X IfL /N AR £ 410
2 (ADP%) . HIIRUERE G 3-4 /NI BRTIUAE 73 7303 9 MAO. AAO%. ADPO%; 2 7 Al
B339 MAT. AAT%. ADP7%; 25 30 KA IIAE 7> J)1c 9 MA30. AA30%. ADP30%.

BRAh, PR SNE KL T BEDTK2 &b, 24K B0 B8 H I (A A I A
F-80° CHBAKIELVKAE T J5 8260 DNA SR B o 38 75 U N 43 B2 998 7 AR s R AG: 25 9 4
I PR 7 R AL N5 B R M. San. MRE. MR milE. & .
RIS RS — R B R AR bR LA 251500 CRAR LRI &R,
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gj:%l%‘:
WS

FRA 1D

AN (LT 220 FR_ % Rk (L 2. H Al
ik Bm CM{kE_ KG BMI_
IN:E

PERBERP (0. f 1. T B9BESRM 2. [NRUBE SR Bl aleE_
fEREME_ (0.8 L&E 1% 2. @ik 2 2 3. S IE 3 40 Bkt
R mIMAR__ (0.7 1.4 BRI
7w

AWM 0.F L ERRIHEM 2. JaimED ke BH_ X
REEY__ 0.7 1. BRI 2. HHTA)
LA

HE&VIW_ % H®adEs B 67k (.14 2.24 3.2481)

B
ST Bx#hmi ML (STEMD) _ (0. 7% 1./2) HE ST Bdarm ML (NSTEMD) _ (0. 7% 1. 2) UA (0. 7% 1./
WML R (0. F5 12 LIRS (NVHA) (1L I IL V) Killip 4% CI.ILIL V)

BAZZEHE_ 0, 1, 2, 2VE) OfRE_ (0.7 1.2 BHEE%_ (0.%F 1./&)
WHAERE_ (0.7 1.2 BiRER 0./ 1.2
KR

EILER S (0.7 1.42) CAD__ (0. 75 1.42) #fRM_ (0. 75 1.42) Stroke_ (0.75 1.42)

MR 5
BEAE T ZEAR  (0.15 L&) BEfECAD (0.7 L&)
FEAE O (0.75 L2) BRfEzd 0.7/ 1.2

i

s PR 2 -

BUEIDCAR 0. 75 1. /) fByT25 (0. 15 1. &) MB@EEMHHHR_ (0.5 L&)
BRI (0.7 1.J&) fifRmEL_ (0.%% LB Ko FHE_ (0.5 1.2
MEEKRRZHERF__ 0. %/ 1.2&) B (0.%F 1.2 PPI__ (0.5 1. &)

/

LI FRE
CEE=T1:  CK-MB__ ng/ml MYO_ ng/ml TNI__ ng/ml
BNP _ pg/L
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Afted o FEMPE mmol/L WIEF umol/L  JRER umol/L
BHERAM_ u/L BEEEE_ u/L

SHMERY  mmol/L HDL-C__ mmol/L  LDL-C__ mmol/L
Hh=H__ mmol/L  Hfk HbATC__ %

i 7 P

0 day MA,__ mm AAo_ % ADP, %
Tday MA;__ mm AA_ %% ADP: %
30day MAzoimm AAaoi% ADPaoi%
Tk R e A

PRI AES S 0, 1, 2, 2B
SRR

R 0.F L&D
MACE 0. 75 1.72)
GRS

2.2.2 BMFEFR

2.2.2.1 HAWE

1 il : #25% PCT AR J5 AN ACS F8 IR FH S A 5 ) 1L 245 1K B R als 1) BB 3 K a3k N 9T
BT NIRFR G N B IR S INATE T . AEAERR RIS B At R B E WA R, I
HERIEER. MEFKRE. bl B bl Bl Ll AR 7 5.

2 WP ARSI R T

2222 SIR=ESR

FEFAENGEE D (R NERR, HFEEMEREDE, SASmEET KR
s A I AR S T BN R AR A 2 4, Rk IR, S Bk,
I, REGSE— 2600, mscie s N G DNA. JR8EAREG S 7 RANEE 30 RIZBHEHC
B R HATRI o AR S0 20 55 A v s B A ST B AL 5 T 0 S Ll BR e AR B 51 S Ot

2.2.2.3 tREM4mIL

I B A R AR M G 5 —Fr 28, WS THER

6
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« BREEZFR: ARSI

« BFFAHR: TEG

« Bl S 4i%: AGO001-AGO730
2.2.2.4 HULFRAIRE

K MABARAAE Z L 3000rpm B0 10 238, FRIMESZE, BB, L2
M HRFAL BT 1.5l BEOE N, B0 MR R MM KA EMEZ, %
FEEH 16ml BLOE N . MR AR RAFAE-80C . MARAT AT 8. 702
RA7 i DRI 20 ORA7 T b bt v i s BB BRI T B 1t

2.2.2.5 FRAITH
FRAY B0 G EREE AR T A6 ot v i S B BRI 95 i B IR VKA, AR IS K 1) L
2.2.2.6 SEIGHHRL

DNA 2T F HIk 77 & 8 E Qiagen Blood Minikit XFI& (4% 51106), HIE/KIE
46 ( Heto Holten, Denmark), & IU8 %S 0L (Sigma 3-18K, USA), TagMan probe M ABI
NEIWSE, sEFPR G E R PCR /X (ABI Prism 7900HT), Goldstar TagMan Mixture Al
RNase-Free Water Mt =11 E A WHARA R TTAE A R &, H e A7 40 TE EDTA,
T/ LTESE LS R o3 B 2l )

2.2.2.6 DNA K3z

DNA 14 H T 3 1L s K PR 56 P S2 56 3 58 Bl e FEAR 23 L BT B4R HL DNA, A 115
B = BTEK) DNA, A A G & BB DNA SV 0] b S R
AR s R BT e BT, DUBEEREA R & . P DNA 7 A &R A 92 Blood DNA
MiniKit 378, G0N RAAA R Buffer AL, Buffer AWI, Buffer AW2, AE, &[G
K, Bk, B,

DNA il /532 (oA

(D BOHCKR B 0E, MBRBHeinE A8 K 20ul;
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(2)  InE4HM 200ul, ASE A PBS #hAE

(3)  Jn Buffer AL 200ul, ¥ 30 #, 56 CIHIE/KHT 10 434,

(4) KBS PEEE.C, 8000 rpm  EE.L» 30 FJ;

(5)  InF/KZWE 200ul, B 30 £, 8000 rpm Bl 30 Fb,

(6) K h AT B B Ok, ANELERE 700 ul;

(7) 10000 rpm E§r 2 7380, BB O B RIS

(8) JnBuffer AWl 500ul, 10000rpm B5.L» 2 534k,

(9) BB OFEE NFEES F, 0 Buffer AW2 500ul, 10000rpm B0 5 734f;

(10)  REESOAEE B HUSCSEE 1, 10000rpm 500 3 7381

(1) KB LA BT Eppendorf &, fil AE 200ul;

(12)  #E 540805 10000rpm B0 2 4050, 25804, KV fRIF DNA 4°C 54725 FH
2.2.2.7 ERASBMSTH

SIS T A B4k FE Rl CYP2C19%2 (rs4244285G>A). CYP2C19%3 (rs4986893G>A) .
CYP2C19%17 (12248560G>A). ABCB1 (rs1045642C>T). PON1 (rs662A>G) DL CYP1A2%1F
(rs762551C>A) #RFH SLh) 5 ' 8 & PCR AR MEATHER 43 /Y, EAKGNTF -

CYP2C19%2 (rs4244285G>A) FE[R /3R (SR )% € & PCR):

PCR Jx NAEZ 5 uL, RNase-Free Water 0. 4375ul, Goldstar TagMan Mixture 2. 5ul, TagMan
probe (Assay ID :AHKAZE3, 1s4244285, 80x)0.0625ul, 5ng/ul DNA FrAS 2ul. HijE 5l
Yy 50 3 5N -

Forward Primer Sequence: 5’ TGTTTTCTCTTAGATATGCAATAATTTTCCCACTA 3’

Reverse Primer Sequence: 5° CCAAAATATCACTTTCCATAAAAGCAAGGT 3’

PCR [ % 2644: 95°CTRASME 10 43%h, 95°CARME 15 #5; 60°CiB-k 1 43%h, 40 MNMEH .
8
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CYP2C19%3 (rs4986893G>A) FE[R/rAY  (SZF %% %8 & PCR):

PCR e NA& % 5L, RNase—-Free Water 0. 375ul, Goldstar TagMan Mixture 2. 5ul, TagMan
probe (Assay ID : AHMSVRJ, rs4986893, 40x)0.125ul, 5ng/ul DNA #rAS 2ul. Fii)5 5|49
Rl bsk

Forward Primer Sequence: 5’ AAATTGAATGAAAACATCAGGATTGTAAGCA 3’

Reverse Primer Sequence: 5’ TGTAAGTGGTTTCTCAGGAAGCAAA 3’

PCR [N 2&4%: 95°C AR 10 434f, 95°CARME 15 #b; 60°CiB .k 1 3%, 40 MEH .

CYP2C19%17 (12248560G>A) Fe[K /M (i 7% € B PCR):

PCR e WAK % 5L, RNase-Free Water 0. 375ul, Goldstar TagMan Mixture 2. 5ul, TagMan
probe (Assay ID : AHNITXR, rs12248560, 40x)0.125ul, 5ng/ul DNA #nA% 2ul. HiJGE 5]
Y545 N

Forward Primer Sequence: 5’ GTTTGGAAGTTGTTTTGTTTTGCTAAAACA 3’

Reverse Primer Sequence: 5 CCATCGTGGCGCATTATCTCTT 3’

PCR [ % 26A: 95°CTiARME 10 4344, 95°CARME 15 #5; 60°CiB -k 1 434k, 40 NMEH .

ABCB1 (rs1045642C>T) F&[K 4% (S %8 %€ & PCR):

PCR JxWAK % 5 L, RNase-Free Water 0. 4375ul, Goldstar TagMan Mixture 2. 5ul, TagMan
probe (Assay ID : AHI108V, rs1045642, 80x)0.0625ul, 5ng/ul DNA #nA 2ul. RiJE 5]
W FF 553 5N

Forward Primer Sequence: 5 GCCGGGTGGTGTCACA 3’

Reverse Primer Sequence: 5’ ATGTATGTTGGCCTCCTTTGCT 3’

PCR St N 4cfE: 95 CHiARE 10 20%f, 95°CAR4: 15 #; 60°CIBK 1438, 40 NMEIR.

PON1 (rs662A>G) FE[R| 3 (SEHF 2% € & PCR):
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PCR Jx NA& % 5uL, RNase-Free Water 0.375ul, Goldstar TagMan Mixture 2. 5ul, TagMan
probe (Assay ID : AHPAR3Z, rs662, 40x)0.125ul, 5ng/ul DNA FrAs 2ul. #i)5 5|97

A

Forward Primer Sequence: 5° CTGAGCACTTTTATGGCACAAATGA 3’

Reverse Primer Sequence: 5’ ACCACGCTAAACCCAAATACATCTC 3’

PCR Mg Mh: 95°CTHUAETE 10 434k, 95°CHEME 15 #p; 60°CIBK 1 434, 40 MEFF.
CYP1A2%1F (rs762551C>A) FE[AI 32 (SEIN 90 E & PCR):

PCR Jx NAE % 5uL, RNase-Free Water 0.375ul, Goldstar TagMan Mixture 2. 5ul, TagMan
probe (Assay ID : AHQJP97, rs762551, 40x)0.125ul, 5ng/ul DNA kx4 2ul. HiJ554
75533 -

Forward Primer Sequence: 5’ GCTCTCAGATTCTGTGATGCTCAA 3’

Reverse Primer Sequence: 5 CAGAAAGACTAAGCTCCATCTACCAT 3’

PCR 5. 95 CTUARTE 10 434, 95°CAETE 15 #b: 60°CiBK 1 434F, 40 AMEFR.
2.2.3 Gt F RAHELIE

MAHRTTRS (chi-square test) THE&FER AR BT A MR T4, &4 SNP
RS2 B R A R RS BEAT VB TH R AN R AL S ADP 22 [R) ) 96 28 LA B T SRR A
HIFHIRAZ EX) ADP 520 2 M FHAE %A logistic regression AT 70#7. P<O. 05 A A
HE G2 Guib A #H SAS9. 2(SAS Institute Inc., Cary, NC,USA).

2.3 {£IB%
231 MYHRIBERS

RG] SE B S SN 22 4, WER T RStz /i, 2HA sl ERISHEE A&
(IRB) #lbuE, FASHEHE IRB 45 ER, FHORAZMFFTA IRB CAFEE K .

10
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2.3.2 BEHBRERIESR

WFIE NG AT A BT S n 3 e R O3k % B VB, AR IASHIE FE 4% 27 SR 1)
AR fETE, AT R TS B INARI . AT B E T L AN K
BT AR T TS . 76 5235 T 52 A I [ SR 2 B 015 [ 2 1 2 5 77 R b AT il i R ie B2 b7 ¢
s

2.3.3 IREM

FERRABEN LI = 20T, A BE D NE R 24t 85 E R RAEERHEE.
£ DNA 52 BEsb® . giit o A A il B8 AR EA N NEE, Bfita. S0
B HiAH. BF RS RGN R EAFEATH 2 A7 < 5 5 B A BLEAL
P

11
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E=F HFR

3.1 NEXREVELYFE
3.1l IRMRNEEE T

Distributions of SNPs’ genotypes

Gene SNP No. Genotype Minor MAF{ H-W*P
allele
CYP2C19*2  rs4244285(G>A)  GG(337) GA(322) AA(71) A 0325 0.7097
CYP2C19*3 rs4986893(G>A) GG(643) GA(86) AA(1) A 0.060  0.5584
CYP2C19*17  rs12248560(G>A) GG(704) GA(22)  AA(1) A 0017 0.1867
PON1 rs662(A>G) AA(96) AG(337) GG(297) A 0362  0.9997
ABCB; rs1045642(G>A)  GG(284) GA(334)  AA(111) A 0381 0.7361
CYP1A2 rs762551(C>A) CC(121) CA(369) AA(238) C 0.419  0.5486

*H-W, Hardy—Weinberg equilibrium.
TMAF, minor allele frequency.

3.1.2 ARITRAVE L EIE

Baseline characteristics of SNPs’ genotypes

12
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Variables Total CYP2C19 ABCB1 PON1 CYP1A2
(N=716) Extensive Inter Poor Strong GG GA AA AA AG GG cC CA AA

Age (yrs) 286(39.9) 105 (36.7) 129(45.1)  49(17.1)  3(L.1) 171 1) 127(44.6)  41(14.4)  34(11.9) 141(49.3) 111(38.8) 55(19.3)  130(45.6)  100(35.1)
Male, n(%) 474(66.2)  182(38.4) 221(46.6) 61(12.9)  10(2.1)  188(39.7) 219(46.2) 67(14.1)  66(13.9) 211(44.5) 197(41.6) 72(15.13) 229(48.5) 171(36.2)
BMI, kg/m’ 426(59.5)  160(37.6) 200(47.0)  61(14.3)  5(1.2) 174(40.9) 198(46.6) 53(12.5)  51(12.0) 207(48.6) 168(39.4) 79(18.5)  208(48.8) 139(32.6)
DM 264(36.9)  98(37.1) 119(45.1)  41(15.5)  6(2.3) 97(36.7)  121(45.8) 46(47.4)  28(10.6) 127(48.1) 109(41.3) 42(16.0)  137(52.1) 84(31.9)
Hypertension 525(73.3)  190(36.2) 248(47.2)  77(14.7)  10(1.9)  194(37.0) 249(47.5) 81(15.5)  70(13.3) 233(44.4) 222(42.3) 95(18.1)  264(50.4)  165(31.5)
HCL 553(77.2)  210(38.0) 261(47.2)  73(13.2)  9(L.6) 213(38.6) 250(45.3) 89(16.1)  70(12.7) 257(46.5) 226(40.9) 98(17.8)  283(51.3) 171(31.0)
CurrentSmoking 302(42.2)  121(40.1) 138(45.7)  35(11.6)  8(2.7) 122(40.4)  134(44.4)  46(15.2)  44(14.6) 133(44.0) 125(41.4) 52(17.3)  142(47.2)  107(35.6)
CurrentAlcohol 210(29.3)  79(37.6) 99(47.1)  28(13.3)  4(L.9) 87(41.4)  91(43.3)  32(15.2)  26(12.4) 96(45.7)  88(41.9)  36(17.1)  111(52.9)  63(30.0)
CHD FH 164(22.9)  63(38.4) 74(45.1)  24(14.6)  3(1.8) 61(37.2)  81(49.4)  22(13.4)  24(14.6) 80(47.8)  60(36.6)  28(17.2)  74(45.4)  61(37.4)
Previous MI 100(14.0)  38(38.0) 41(41.0)  19(19.00  2(2.0) 39(39.0)  46(46.0)  15(15.0)  15(15.0) 46(46.0)  39(39.0)  19(19.0)  46(46.0)  35(35.0)
Previous PCI 180(25.1)  67(37.2) 85(47.2)  25(13.9)  3(L.7) 70(38.9)  81(45.0)  29(16.1)  30(16.7) 79(43.9)  71(39.4)  31(17.2)  88(48.9)  61(33.9)
Statin 702(98.0)  262(37.3) 328(46.7) 100(14.3) 12(1.7)  271(38.7) 326(46.5) 104(14.8) 93(13.3) 322(45.9) 287(40.9) 118(16.7) 356(50.9)  226(32.3)
B -blocker 597(83.4)  224(37.5) 275(46.1) 87(14.6)  11(1.8)  231(38.8) 272(45.6) 93(15.6)  78(13.1) 275(46.1) 244(40.9) 102(17.1) 309(51.9)  184(30.9)
ACET/ARB 487(68.0)  180(37.0) 227(46.6)  69(14.2)  11(2.3) 187(38.5) 224(46.1) 75(15.4)  72(14.8) 218(44.8) 197(40.5) 85(17.5)  248(51.0)  153(31.5)
CCB 380(53.1)  144(37.9) 170(44.7)  60(15.8)  6(1.6) 148(39.0) 176(46.3) 56(14.7)  46(12.1) 176(46.3) 158(41.6) 69(18.2)  188(49.6) 122(32.2)
PPI 103(16.7)  33(32.0) 53(51.5)  15(14.6)  2(1.9) 32(31.1)  51(49.5)  20(19.4)  11(10.7) 52(50.5)  40(38.8)  14(13.7)  54(52.9)  34(33.3)
Aspirin 710(99.2)  267(37.6) 331(46.6) 100(14.1) 12(1.7)  275(38.8) 327(46.1) 107(15.1) 93(13.1) 327(46.1) 290(40.9) 120(17.0) 357(50.4)  231(32.6)
LMWH 690(96.4)  256(37.1) 326(47.1)  97(14.1)  12(1.7)  264(38.3) 320(46.4) 105(15.2) 91(13.2) 317(45.9) 282(40.9) 116(16.9) 351(51.0) 221(32.1)

BMI, body mass index; DM, diabetes mellitus; HCL, hypercholesterolemia; CHD FH, cardiac heart disease family history; MI,
myocardial infarction; PCI, percutaneous coronary intervention; ACEI, angiotensin antagonist inhibitor; CCB, calcium channel
blocker; PPI, proton pump inhibitor; Normal, normal mediate type (k1/%1); Middle, middle mediate type (*x1/%2, *1/%3); Poor,
poor mediate type (%2/%2, *2/%3, *3/%3); Strong, strong mediate type (k1/%17, *17/%17) ;BMI<24 as cutoff; Age>65 as cutoff;
Total (N=716) : 14 undetermined genotypes were excluded; LMWH: low molecular weight heparin.

13
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3.2 REMES ADP fIX &

3.2.1 ADP A1 9 S L S A T 250 0 L /IMRCSCR b, ADP S R <TO%E N BOR R 22— 4,
ADP 15 R >=75%F R R I — 4. CYP2C19%2, %3, %17 L2 & 0 RUAIEH 41 (Extensive):
#1/%1; SRACUAL (Strong): *1/#17, *17/%17; H[AMCHI (Intermediate): *1/%2,
*1/%3; FHARHIZL (Poor): *2/%2, *2/%3, *3/%3,

Association between CYP2C19 and ADP inhibition

CYP2C19 Unad justed Adjusted
OR 95%C1 P OR 95%C1 P
Extensive Reference Reference Reference Reference Reference Reference
Strong 0. 86 0.27,2.76 0.793 0.96 0.30,3.15 0.951
Intermediate 1.11 0.81,1.54 0.513 1. 10 0.80, 1.53 0. 560
Poor 2.02 1.26,3.22 0.003 1.92 1.20,3.08 0.007

Adjusted for age and gender.

3.2.2 ABCB1, PON1 #1 CYP1A2 £ additive, dominant 0 recessive # %5 ADP fx &

5L ADP A Ay S S8 S A% B 25T L /NSRRI 4R B, ADP 411 28.<7 8% 1 R BUR A 22
—2H, ADP 3 FO=T5%E MR R B SF— 2. ABCB1 (G>A) =FhIE KA 53514 GG, GA Al AA;
PONT (A>G) Z=FhIERA 435500 AN, AG T GG; CYP1A2 (C>A) =FhIERAL435]M CC, CA
AA.

Model Unadjusted Adjusted
SNPs OR 95%CI p OR 95%CI p
ABCB1 1.19 0.96,1.47 0.108 1.18 0.95,1.46 0.129
Additive  PON1 0.97 0.78,1.21 0.798 0.97 0.78,1.20 0.754
CYP1AZ 0.98 0.79,1.21 0.837 1.02 0.82,1.27 0.850
ABCB1 1.14 0.84,1.54 0.399 1.13 0.83,1.54 0.428
Dominant PON1 0.94 0.61,1.45 0.776  0.90 0.58,1.39 0.621
CYP1AZ 1.23 0.84,1.87 0.289 1.29 0.87,1.93 0.211
ABCB1 1.51 1.00,2.28 0.049 1.49 0.98,2.26 0.063
Recessive  PON1 0.98 0.73,1.32 0.874 0.99 0.73,1.33 0.924
CYP1AZ 0.84 0.62,1.15 0.286 0.89 0.65,1.22 0.468

Adjusted for age and gender.

14
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3.3 IMAZT=F0 ADP H$ IR BEEE
3.3.1 IRMA5 ADP

I5BL ADP A Ry [ A B 29 WP I /MR R O FE b, ADP $I51 2R <70%E N AR %
—4H, ADP 4k 2 >=T5%E N R i — 2.

Unadjusted Adjusted
OR 95%C1 P OR 95%C1 P
smoking  0.65 0.55,0.77 <0.0001 0.71 0.58,0.88 0.0013

Adjusted for age and gender.

3.3.2 MRS ADP

W AFAR A LA A (Never smoking), 4 WMA (Ever smoking) FIX4HTWMA (Current
smoking) 7 N=H, AWIHA (Never) 1EN reference, ADP 1EN = MG B 2441
ML NSRRI 8RR, ADP I 22 <THUE AU 22— 20, ADP $I| 2 >=75%/E N RO B —
H.

smoking Unad justed Adjusted

OR 95%CI P OR 95%C1 P

Never Reference - - - _ _
Ever 0. 65 0.42,0.99 0.043 0.77 0.47,1.25 0. 285

Current 0.42 0.30,0.59 <0.0001 0.51 0.34,0.78 0.0018

Adjusted for age and gender.

3.3.3 AR5 ADP

LA ADP A0y Js N A% 7 290D IMBSCR 8K, ADP U1 4 <7 5% 1 9 B0 R R 22—
ZH, ADP I Z>=T5%E N ROR BT — 4.

15
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Unad justed Adjusted
OR 95%CI P OR 95%CI P
Smt 0.74 0.65,0.84 <0.0001 0.80 0.69,0.93 0.0036

Adjusted for age and gender.

3.3.4 Wik 7 =5 ADP

LA ADP A 9 s B A% B 0L I ISR (48 FR . ADP 41| 26 <70% 1 A 8UR Al 25 —
2, ADP HMHIZO=T5%E AR —2H . FERIHEER K CEEED K NAMEZAE (Never)
9 group0, BHEE >0 H<25 4E 4 groupl , Mk >=25 4F H.<36 4 )y group2, HH#4>=36 44 group3.

Unad justed Adjusted
OR 95%CI P OR 95%C1 P
Group0  Reference - - - - -
Groupl 0.56 0.37, 0.85 0.007 0.76 0.46,1.24 0.269
Group2 0.47 0.31,0.71  0.0003 0.66 0.40,1.08 0.098

Group3 0.43 0.28, 0.65 <0.0001 0.49 0.31,0.80 0.004

Adjusted for age and gender.

3.3.5 HRMES ADP

LA ADP {4y e B GRS B 24 Bt ML/ MR R (bR, ADP 03] 32 <TB%E R R AR 72—
ZH, ADP 4 Z>=T5%E AR AT —H . B HRMSCECY 0 3¢ CRIREED 2 0 4fEN
reference, & HWMHSZH<=20 300 1 A, B HPHEDO=21 H<=30 4 2 4, & HPEIHZ
Ho=31 3N 3 H.

Unad justed Adjusted
OR 95%C1 P OR 95%CI P
Smn 0.72 0.60,0.86 0.0004 0. 87 0.70,1.07 0. 181

Adjusted for age and gender.

16
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HIREE 7D ES ADP
Unadjusted Adjusted
OR 95%CI P OR 95%CI P
0 Reference - - - - -
1 0. 50 0. 36,0.68 <0.0001 0.63 0.42,0.95 0.027
2 0. 46 0.23,0.91 0.027 0.61 0.29,1.30 0.202
3 0. 50 0. 28, 0. 89 0. 020 0. 69 0. 36, 1. 32 0. 262
Adjusted for age and gender.
3.3.6 R R 43 20N M 3T ADP 2200 A9 IE 28 43 47
3.3.6. 1 fEFMEEEF, WA X ADP 520
Unad justed Adjusted
OR 95%C1 P OR 95%C1 P
Male 0. 66 0.52,0.84 0.0007 0.79 0.65,0.92 0.0023

Adjusted for age.

3.3.6.2 fERVELBE S, SHRBLIRESS ADP Z IR R, WHARSHAWAM (Never
smoking), AWM (Ever smoking) FIMFTMLMH (Current smoking) 43 A=, A
MHZH (Never) fF N reference, ADP {4 B GUMLAE T 214 HT ML MR R i F 45, ADP 47
H T E N RCRA 2 — 41, ADP ] ZO=T5%1F N Rt — 4.

Male Unad justed Adjusted
smoking OR 95%CT OR 95%CT P
Never Reference - - - -

Ever 0. 84 0.47,1.50  0.560 0.85 0.47,1.52 0.578
Current 0. 47 0.29,0.76  0.002 0.47 0.28,0.79 0.004

Adjusted for age.

17
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3.3.6.3 fEBVEERE T, IR CHRES ) AT ADP 1] 2 22 18] ) 5% 2

Unadjusted Adjusted
OR 95%CI P OR 95%C1 P
Male smt 0.78 0.66,0.93 0. 005 0.78 0. 66,0. 93 0. 005

Adjusted for age.

3.3.6.4 EHMHEFE D, SHTIHERK CHEE) 7)/=5 ADP Z MR, L ADP /R R
FUMLAS B 25T MR R 645, ADP HIHI 2R <T0% R 22 —4H.,  ADP I 22 >=75%
VE R —H o FEWRHETC CHRESD o NARMEZ (Never) A group0, MHEZ>0 H
<25 4 groupl, JHEE>=25 4 H <36 44 group2, MHEE>=36 44 group3.

Male Unadjusted Adjusted
smoker OR 95%CT p OR 95%CT p

Group0  Reference - - - - -

Groupl 0.65 0.37, 1.14 0.131 0.74 0.41,1.34 0.317
Group2 0.57 0.33, 0.98 0.042 0.66 0.37,1.18 0.156
Group3 0.45 0.26, 0.78 0.005 0.45 0.26,0.79 0.006

Adjusted for age.

3.3.6.5 {ERMEEE A, M HBWAEEFT ADP HIH] 2R )% &

Male Smn Unad justed Adjusted

OR 95%C1 P OR 95%C1 P

0. 84 0.67,1.05  0.129 0. 86 0.69,1.09  0.228

Adjusted for age.

3.3.6.6 TEBMEF T, SWTRIEESSZEE ADP FICR, LA ADP 1E A e B S AS & 2599t
IR FIFERR,  ADP $] SR <TEME N RCRA 22— 4L, ADP | RO =T5%F A ROR B —

18



I BN e R e VAT

H, FFHBIHSEN 0 % CARAHZED N0 HAEAN reference, &F HWRMH L $<=20 % R 1
H, HHWIHSHO=21 H<=30 82 H, & HWIHHDO=31 XN 3 H,

Male Unad justed Adjusted
smn OR 95%CI P OR 95%CI P
0 Reference - - - - -
1 0. 55 0.34,0.89  0.015 0. 57 0.35,0.94  0.028
2 0.49 0.22,1.09  0.081 0. 52 0.23,1.17 0.114
3 0.59 0.29,1.18 0.136 0.63 0.31,1.31 0.216
Adjusted for age.
3.3.6.7 fELVERE T, WX ADP il 2 ) FE0
Unad justed Adjusted
OR 95%CI p OR 95%CI p
Female 0. 80 0.54,1.18  0.261 0. 80 0.53,1.20  0.279

Adjusted for age.

3.3.6.8 LB E T, HSWRBIRES ADP Z AR R, WHRSHEARIHE (Never
smoking), AWM (Ever smoking) FIYHTWMH (Current smoking) 73 A=, Ak
fHZH (Never) fEN reference, ADP fFEJy SRS & 2940 ML /MR 1948 FR, ADP 41
HIRCTSBVENBCRRZE 4, ADP FNHIZO=T5%F N BRI —4H .

Female Unad justed Adjusted
smoking OR 95%C1 P OR 95%CI P
Never Reference - - - - -
Ever 0. 87 0.27,2.85 0.823 0.84 0.25,2.80 0.773
Current 0.62 0.28,1.42  0.259 0.64 0.28,1.46 0. 286

Adjusted for age.
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3.3.6.9 fELMEEE ST, IR CREED A ADP 0] 2 2 8] ) 2R &

Femalesmt Unad justed Adjusted
OR 95%CI p OR 95%CI p
0.89 0.64,1.22  0.454 0. 86 0.62,1.19  0.355
Adjusted for age.

3.3.7.0 fELHEFE S, SHTIHERK (R 7)/=5 ADP Z MR, L ADP /RN R
SFURLLA% B8 250D BCSCR FEFR,  ADP 40| 2 <751 E N RURMH 22 — 41, ADP 1| Z>=75%
YE R —H . FWRHETC RS o NARMEZ (Never) A group0, MHEE>0 H
<25 4y groupl, MHRE>=25 4F H.<36 4 group2, MHEE>=36 44 group3.

female Unadjusted Adjusted

smoker OR 95%CI P OR 95%CI P
Group0  Reference - - - - -
Groupl 0.80 0.29,2.24 0.674 0.95 0.33,2.76 0.930
Group2 0.21 0.04,1.06 0.058 0.19 0.04,0.98 0.047
Group3 1.12 0.36,3.47 0.840 0.97 0.31,3.05 0.956

Adjusted for age.

3.3.7.1 fELcHEEE Y, b HIWRAHE AT ADP IR (196 &

female Unad justed Adjusted
OR 95%CI P OR 95%CI P
smn 0.75 0.44, 1. 26 0.275 0.74 0.43,1.27 0.275

Adjusted for age.

3.3.7.2 fELCHEEBE R, HMHE Y E S ADP K195 &, L ADP A I S &A% & 2t
M NRBSCRBIHERR,  ADP 401 28 <75V E N RUR 22— 21, ADP 4] Z>=75% 1 Ny RO BT —
M. FHBRASZECN 0 32 ORI D 0 H1EN reference, 4 HWH T <=20 M 1
M, RFHWREZEO=21 H<=30 N 2 4, &FHBHEZHO=31 5N 3 4.
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female Unadjusted Adjusted
smn OR 95%CT p OR 95%CT p
0 Reference - - - - -
1 0.70 0.34,1.46 0. 342 0.71 0.34,1.49  0.358
2 - - 0.991 - - 0.991
3 0.31 0.03,3.50  0.345 0. 31 0.03,3.63  0.351

Adjusted for age.

3.3.7.3 EMFR K, A (Young Group ) (51H<55 &, <65 %), F&4H (01d
Group) (F>=55 %, #ik>=65 % ); ADP VE NI MG 5 25 M i/ SRR (A »
ADP 0 ZR<TEUAE ARG 72— 20, ADP 30 R O=T5%/E N BUR T — 2 RS HZ A
M (Never smoking), BZWMH (Ever smoking) FI4RTWMH (Current smoking) 43A4
=, RURIHA (Never) fEA4 reference; WMHEF & CHIEE) i/ NWARMIHAL (Never)
N group0, HH#E >0 H.<25 4F K groupl, M4 >=25 4F H.<36 £ 4 group2, M >=36 459 group3;
B HRIHSCHECN 0 32 OB D9 0 4U4EA reference, HF HWHS H<=20 38 1 4,
FIE S #o=21 H<=30 2 41, & HWAESCH0=31 30 3 4.

Group Young Group 01d Group
OR 95%CI p OR 95%CI p
Smoking 0.74 0.57,0.96  0.023 0. 60 0.48,0.74 <0.0001
Never  Reference - - - - -
Ever 0. 65 0.26,1.64  0.365 0.73 0.43,1.22 0.224
Current 0. 54 0.32,0.92  0.023 0. 35 0.23,0.54 <0.0001
Smt 0. 66 0.51,0.87  0.003 0.76 0.65,0.88 0.0003
GroupO0 Reference - - - - -
Groupl 0.76 0.40,1.42  0.389 0.49 0.28,0.87 0.014
Group2 0. 54 0.29,0.99  0.046 0. 44 0.26,0.76  0.003
Group3 0.13 0.03,0.61 0.010 0. 44 0.28,0.71  0.001
smn 0. 80 0.61,1.04  0.100 0.67 0.52,0.85 0.001
0 Reference - - - - -
1 0. 54 0.31,0.93  0.027 0. 47 0.31,0.70 0.0002
2 0.78 0.26,2.39  0.668 0.32 0.13,0.80 0.015
3 0. 54 0.23,1.27  0.157 0. 48 0.21,1.10  0.082
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BMUEF i

4.1 EERBRFMERNRTH

ARAE LA B AR G SCRIRTE , FRAT T HL 1 ] R 5 SMeA% B AR 22 S A G 1Y) 6 AN AR
FRHE R FE R 2 & M7 5 (SNPs): CYP2C19%2 (rs4244285), CYP2C19%3 (rs4986893),
CYP2C19%17 (rs12248560), ABCB1 (rs1045642) A1 PONI (rs662). TMitR#E Nihar 25 A
&, WM SR ) OB B AFAEE B R, A A S A ik L R 2 CYP1A2

(rs762551) "%,

CYP2C19%2 =FhFEL[AAY GG, GA. AA HIHR ) 5K 46. 2% 45. 5%, 9. T%; CYP2C19%3 =
FhILRIHY GG GA. AA FRISFER 7351 88. 1%+ 11. 8% 0. 1%; CYP2C19%17 =FhIEK A GG. GA.
AA FRIARZE 53 3119 96. 4% 3. 0% 0. 1%; PONL [ =FhFE[EI AL GG GA AA FIAIZE 5371 40. T%.
46. 2% 13. 2%; ABCBL [ =FhFE[RI AL CC. CT. TT BSR4 74 38. 9%- 45. 8%. 15. 2%; CYP1A2
I =FhIERI B OC. CA. AA FRISRZEZ 0N 16. 6%, 50. 5% 32. 6%. R4 SCHik i (4R 1541,
KINEEFE (LOF) M AL m IR NP2 35%-45%, 7R ANHFZ0N 25%-35%, £E L
N 2524 55%-70% " AELLHF TS FBRATHR AN T CYP2C19%2 T CYP2C19%3 BN K ThBE LA,
FE 0 NFEREAS b 2 Th A6 3 R A #5717 83 60. 9%, CYP2C19%3 JE (R R A5 %0 11. 9%, 53
(INGREFSENERE S R

FEARBEFLIE B /S A SNPs o, THE A& A SNP B RG— iR 71 (Hardy-Weinberg
equilibrium) [¥) P {E¥J KT 0. 05, FF&ra—-FA.

4.2 BERESSMAREHIBERZERIEL R

HATHE CYP2C19%2, =3, *17 =FhEEPRIMZREGAE D, R Jyxl/*1 Ay IEH A
(extensive), FEPKZYy*1/%2 Bixl/*3 NHaRIHAY (Intermediate), FEMKITIA*2/%2,
*2/43 Hik3/43 NFIAWAL (Poor), LA Ak1/+17 Be17/%17 Fuf¥iiAY (Strong),
HA REAE T AT 2R T B K (LOP) U7 5 GOF 2 DA (15 75 2 N AN AR AL 4L 11 ANl Bk
FIEE AR EEN reference A, Fit @I IEFEE (age) FER] (gender) J5,
RIAEBEATES, 52 (Strong) MECIHAL (Intermediate) 5 5ALME XS L/
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R 2 2 T AT AR, Bk e s A4l (P=0. 951, OR=0.96[0.30, 3.15]), Hi[d]
A2 (P=0.560, OR=1.10[0.80, 1.531), TMFIRUTL (Poor) X FUMLAK B XS L/
o kP — NG E 3 (P=0. 007, OR=1. 92[1. 20, 3.08]). Price MJ 2 A ff] GRAVITAS
WA A 1B 2 > CYP2C19+2 B 2% Ty i ik D] £ A5 FH 771 8 B vy ) AL A4 7 (150mg /)
I 25 R B S, I CYP2C19%2 AU 3 1 A G A% T i R A T B, T AE S
— Mg Bouman 25 A\ IR R I CYP2C19+2 ) 35 K| S AR 1R SUH % B R A 57 4 i
&2 A7 AEAT TR R 7

TEGUHAS TR 25 AL f vk, CYP2C19 B2 15 T SIS & 20 AL FE f 8 B 1A
WA, TR CYP2C19 — BB & T AW A FE IR ZE . EAEP D AT R h 432
FMEF Dy 45%F0 21% . TAERATRIBEFEh RAEHET 2 /N Th e 5L DA 1 5 2 78 il &t
B TR I 2 S S o RO B, 35 1 AN R T e 2 R SIS B R 1 2 5 I 3 (R

FoAls JUANRIE 3 % 3L ABCBL, PONL, CYPIA2 £ =Rl LA N 4it404T, S5
ML 8 T /N P SR AT BB R FEIXSUIE[RI o, ABCB1 % [R4fity P—HE 2R (4 4h
HEE IS A, SEA% T /2 P-WE A IR, S0t P 2 1 2 g ) S A% 75 7D AR R P R T
ABCB1 HE[AI (1) 3435C>T ¥ RAL AR 2 2B AL -0 7C i 52 R I R 2 —, 1 LR 2454))
MR B E IR ™ Taubert D" 45 NFIR, 3435 TT K AL # (1) PPl 5%
AFAER S, MrReH P-HE AN FOBESM RS M. 55— AAFT ABCBL [5:H
5845 Q192R FHILRmAT Xt A BB -1 (POND), J 50w (¥ — LURf FU4RIE 5 S S 5 1 A
1, SUILRS B VAT 1 249 S S DA B AR TR IR T IR R IR 45 AR W (R degh
SRR AR 2 JE SR FE T AN BB IAE AR ZE 1 1 ™, Bouman 45 AAA PON1 FRAE
S S A TR (58 B AR WAk i 2 I R P B 1 — s FI /e U7 R PONT At
PRI A LE, 192Q/Q M4 2 ML i s e AR IR FE RIS, I /NS PRI 400 1) 2R A1
115 PCT A Jig AN 6 ke a2k 2 1) DX D0 B 7 o 3K — 5 SR 5 4R 22 Bl 1) — S M S RO 7 0 45
A8 RE— S 5 IHOR— S 45 TR AT I0E, (FR — LA M HdE C 4 nT oL
PEERATXS PONT 78 i 45 UL RS 5 19 A= P e f v e 75 b S B2 /E R 2EAT 90 E . Bouman 55 A\
192Q/Q A1 Q/R BB A fERHE AL, (HRK 90% B# (TEHMF I 88%, TERAIHE
FeH N 88.1%) JET/aR LAY . dnsR 90% M A TE PCT Ao AR S A% 75 73 SR i =5 1 1)
JRUBS: (1915, SIS TR T BE AN 2 — Bl AT AR P A 224 . 17 HL PONT d s # I
MR A (LDL) A TESI KRR ke AR S PR R, WSR2 i R 20 2 [ I
P 22 53l T R BRAVL A G T 5 Sk A T 58 A AN AR 06 T A 2 i TR S R 7E WROE N B
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CYPIA2 (2878 2= FH CYP1A2 ARUHEHEIE I, Sachse 2 NINATEIEMMN A FEH CYP1A2 R
TGS R 2 [ A B R, MAEIENT AN SRARAEA 7 AR 3 AR I Ay 356 [T 28 fg W 0 2
FHEL CYP1A2 FOASUMHE B & 1.5 % . CYP1A2 (5 FFAF 40 i (o 5 PA5S0 il R 10 10%, H:seh
75 R SR AT B I P F R A RSN F AT S A R S A Y. CYP1A2 BT
BEAS 2 M — SZ MR R Y AP 2588, CYP2C19 7EMFFE HAR T TN AP | 1R TR AR B VA 97 4
3 5 22 AR, X TR A AR R, R A PPT (2R 40
HIFD W7 RS G 2R, TRENT CYP2C19 s thg fom 7 B 7 _Eikisfe A
FAb, ATREARAT H At fr) DR 2 5 5 3 18 F SO T R AR o I e R 3R B BRI R AT
FEBEIBORIRAS, 2N, AERET7 s, R AR 2 R 2R 7 R AR M R 5
Tl R RINIFF A IR 218 /e O A IR 25 2 AR H R A BB E . R0 78 IR SO s o [ IR A At
)RS B 25 2 A1 R L T 2 s e S A B 2800 — AN DT, IIFE DA
(R3O 2 400 1) 0 AT e X SR A B 25280 T IRV E T, — LS I 254t m] e - TS A% 75 245
PIEROR, GnSe20s e, Ay T SR i PR R

4.3 WIS SR E AR Z BRI X R

FRATAE AT Tt R 7 WS SRS T 25 WD R B SR, 78 1M R IR OB T {2 s St e
Y HIPUIL R RR 0. 71, 0.58-0.88, P=0.0013; R IFEIRZS AU 5 25801
Z AR R AR AR AL E R HR A, 8 W SO 0. 77, 0. 47-1. 25, P=0.285, AT
HHZH 0. 51, 0. 34-0. 78, P=0. 0018 HHke 5 SR T 25 MR Z [H] H) 5<% 0. 80, 0. 69-0. 93,
P=0. 0036, ¥ HH & 73 2 73 A1 JEIR A ZHLAE Dy X BE A, S8 <25y s 4H 0. 76, 0. 46-1. 24, P=0. 269,
JHES >=25yrs<36yrs 41 0.66, 0.40-1.09, P=0.098, #H{>=36yrs 41 0.50, 0.31-0. 80,
P=0.004; ¥ & 5 SUA% B2 RUR Z B & 0.87, 0.70-1.07, P=0.181, HY
WK 573 24 AR B 2ELCO S/ DA Ay RRZHL, 455 1 IR S #<=20 32 1 4H.0. 63, 0. 42-0. 95,
P=0. 027, 4 HWMH S %0o=21 H<=30 A 2 41 0. 61, 0. 29-1. 30, P=0. 202, 4 H WA H>=31
3 2H0.69, 0. 36-1. 32, P=0. 262; & R 51l 73 2L 50 W R 5 S A% B R 10 S 26 93 #
TE 55 1 23 R R S A% B 250 0052 0. 66, 0. 52-0. 84, P=0.0007; MRARIRA 733k
W AMHZLAE X IR E, S 2 E 4L 0.85, 0.47-1.52, P=0.577, M4RTIELL 0. 47,
0.28-0. 79, P=0. 004; 531 & & rhifie 5 SLA% B R B9 9C £ 0. 78, 0. 66-0. 93, P=0. 005;
S B R IR B 2 2 =20 OR M1, 95%CT A1 P K205 0. 74, 0. 41-1. 34, P=0. 317;
0.66, 0.37-1.17, P=0.156; 0.45, 0.26-0.79, P=0.006; 5 H L5025 5 S
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AR Z 0 F 0.87, 0.69-1.09, P=0.228; 531t HE 0B IHZ s B =41
OR &, 95%CT A1 P {4354 0. 57, 0. 35-0. 94, P=0. 028; 0. 52, 0. 23-1. 17, P=0. 114; 0. 63,
0.31-1. 31, P=0. 216 7 L1t £ v M G A% B 250 10 52 0. 80, 0. 53-1. 20, P=0. 279;
WRHHARAS 73 E AR R AR oo HRAH, GO E 804 0. 84, 0. 25-2.80, P=0.773, 4
WRHRZE 0. 64, 0. 28-1. 46, P=0. 286; 21 B3 iR e 5 SRS B ORI SC KR 0. 86, 0. 62-1. 19,
P=0. 355; L B A W 4% IR 4y 2 = 4110 OR 18, 95%CT A1 P (4> %)M 0. 95, 0. 33-2. 76,
P=0.930; 0.19, 0.04-0.98, P=0.047; 0.97, 0.31-3.05, P=0.956; <k & & HBWIH
TSRS TR R 2 1AL £ 0. T4, 0.43-1.27, P=0.275; Lok s H AW S 807
JZ =411 OR {8, 95%CI F1 P {54354 0. 71, 0. 34-1. 49, P=0.358; —, —, P=0.991; 0. 31,
0.03-3.63, P=0.351; FZIRAERE > AL0T FUMH S SRS T 25 M BOR Z 26 R4 70 NS
H (J<Bbyrs, w<65yrs) FEZH (J>=55yrs, L >=65yrs), FEA IR 2598 H
HIK % 0. 74, 0.57-0.96, P=0.023; FEAHPRMIIRE > EAFBIHANE X IRAL, B2k
JHCTRHEZ 0. 65, 0.26-1.64, P=0.365, HATEMHA 0.54, 0.32-0.92, P=0.023; 4%
2 A S 5 SRR TR ORI & 0. 66, 0.51-0.87, P=0.003; FRHHIHEETEIEYE =4
[¥) OR {&L, 95%CT Al P 4> %4 0. 76, 0.40-1.42, P=0.389; 0.54, 0.29-0.99, P=0.046;
0.13, 0.03-0.61, P=0.010; 4F&2H H IR E S S T2 2 12 & 0. 80,
0.61-1.04, P=0. 100; £E32H H WM SZ $7 Z = 411 OR 15, 95%CT A1 P {H 5354 0. 54,
0.31-0.93, P=0.027; 0.78, 0.26-2.39, P=0.668; 0.54, 0.23-1.27, P=0.157; fEZ4
HI R S 25 RIS ZR 0. 60, 0.48-0.74, P<0.0001; 4 FFWRMRIR A2 2 AR 2
VE X IR, o 2 S 4 0. 73, 0. 43-1. 22, P=0. 224, 4R IEZ 0. 36, 0. 23-0. 54,
P<0. 0001; 4322 A i s 5 A% B8 RO IS R 0.76, 0.65-0.88, P=0.0003; FZZHH
TS 12 B8 73 2 = 2H 1 OR {H, 95%CT A1 P H 43 514 0. 49, 0. 28-0. 87, P=0. 014; 0. 44, 0. 26-0. 76,
P=0.003; 0.44, 0.28-0.71, P=0.0006; %41 H AWM H S S kg 75 25 M) RUR 2 1) 5%
% 0.67, 0.52-0.85, P=0.001; 424 HIYWMHSHs 2 =41 OR {&, 95%CI 1 P {E 45
54 0. 47, 0. 31-0. 70, P=0. 0002; 0. 32, 0. 13-0. 80, P=0. 015; 0. 48, 0. 21-1. 10, P=0. 082.
WA LA B GE v 23 i JATTAT BT i S WO A SRS B 24 4 e Ao A v B IR R 2R AR
F, SRR A TR T FH S A% 5 25400 5 0ok I/ N B (R e e e, 3 R DA IR F 7
EER AR B AP R — AR E R R P 2 0 E R LU S CYP1A2 T,
Vistisen % NWF AR B FIAERMHAE AH L, & HIRHEETE 10 SCELL F 2 L CYP1A2 B i 14k
APHEN 66% . SIANHAR R JUANBIF ST R R BB TR A BSE R (PPID RIINE R AR\
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2 N E P T, P2 ATIRGE CYP1A2%IF (—163COA) LR ZEMEA L B
CYP1A2 FFAY& P 0 ™, (R AE —Sifs S0 A MR R ATk () 44 FH R RS2 CYPLA2 g
Yo VF 2 AEEAL DR 2 AT S ey 0 8 R C a8 NP AT, Indp s, Mo, WRom,
HERE, R, R, BORAZYI TR FERATRET T R ERATAT AR, RS, 4
W IX 8 [R] 28 AN UL AR B AR A O, X e S50 FE AN 2 JiT B SRR B 45 A — B i
JEAH G I — AR B IS, WO, WROHEIR A S50 Sk A% 55 2900 A se e, XA B i
A KIAHR AN HRIE . TATE T ML VERE T, Bt DAAHIT 78 45 R AT SEME AT R 75 22
AT T BA AT 72 DA S T BT 585K T 1IE 5K
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EHE Fip

5.1 BEEXTKMAE TR AN
XFT CYP2C19 e[, FRATTMIBEF b R I A #5717 2 AN SR Dy 2 [ 1 £ 8 1 JIROFH St A
THIN 2 S g B R B, 4l 1 AR T Re AL R 20 55 SRS B 1 3 e 5 BRI R R
%FF ABCBL, PON1 1 CYP1A2 iXEEFE[R], FRATIMIAIT T K BAE =F AL N St 74T,
L5 AR 7 X I /N PR A ) 2R AT BRI IR R

5.2 WA xS MLAS R AR A2

TR — PR3, FRATN A TR T E SO A 75 240 (R oo 0 R
BRAER AR LR PR SR 5 2420 50 /MR 40 e e

TR (1 L2, JRATTBT 52 o R I AARAS I SO, ),
(IR A R SR B 2 AR R (L7348 75 BRI DA U 72 LK T Tk
W SR TIESS -
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ERE BRMENRE

FEXHZIE SR SCAAR IR, T I FE LT AE 10 SR PR «

L (BB AT 0% 2 i A2 B 1) S SCAFAE g R PEE IRy, 8 DR] D I i) e G v e 24 2% )
AL TR

2. fEBE PP BURMCER Y, 10 3% SN SRR R Xt AL /AR R A1 ) S T A 5 7 1 ARG )
ADP [(¥33i] SR Bt b B B R BR 1), AN RE ELRRAS AR 24 Ja 05 o 25 Wi kR 2
1117 0L 2 3 1 A 0 B i L S I S A o AE AR A (R ZE R AL

3. FERAEMIAA AR R AL A b, Ao A AN [F RS R A IR TR ADP ] R (R 52
Wi, A EespRAR R PREA RN, SEGERAKEAR,  NOZR NI A

4. BT EVERETT, BT AT FAE R 0] SE PR IR 7 AT EE 1 BA S 7T LK T T
PE R SR FIESK

ST AR VRGBS UE TR LA B AR O AR 4 U M R T I /N ARCFE R R R e AR

(paradox study), AJLARE— 20T FOMA S AE UL IS o A M0 AE mP K BARBIL 1 LR AE I PR

FRIAEIRTT o
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Abstract

Clopidogrel is a widely used anti-platelet agent used for the treatment and
prevention of various atherosclerotic diseases. By the FDA” s ( U.S. Food and Drug
Administration ) approval after more than a decade , researchers have become
increasingly concerned about that the effects of drugs in patients who have reduced
response when use clopidogrel may appear drug resistance.

Studies have shown that patients with genetic variant CYP2C19 isozyme can affect
the body portion clopidogrel antiplatelet drugs effects with CYP2C19 isozyme
genetic variation because the possible adverse effect of clopidogrel increase the
risk of cardiovascular events , but this has not been clearly demonstrated. FDA
(U.S. Food and Drug Administration ) has issued this concern for a black box warning.
However , specific recommendations on genetic testing and alternative treatment
strategies have not appeared. By detecting carrying the CYP2C19 gene mutation
genetic testing of patients is commercially viable , but based on the results of
this test to change antiplatelet therapy has not been adequately studied ,
therefore , it is not clear to adjust antiplatelet therapy based on such genetic
testing results. Furthermore , besides the polymorphisms CYP2C19 there are many
other factors which may affect the antiplatelet effect of the presence of
clopidogrel . Research in this area based on genetic testing to adjust antiplatelet
therapy will hopefully provide more useful information on how to reasonably deal

with atherosclerosis patients.

Key Words:

clopidogrel, genetic polymorphisms, genetic variants, CYP2C19
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shn . PAI FDA £E 2010 4F = H kA 1 — DRI TR RS, SRR IR KB E
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FEXRPASTIN S 1 A R D RE R A 0 B B IS B AT T e T @R A, B
AT 1 8 1 5% SRR S 7 10 245 20 358 A% 2 SR U R I R SEZ B 45 - b RS bRk 51 2 AT T
FRiE o FOTIRLE B T ZEHAT DRI, T 5 R DO RESE N K R BRI T R
XL ) AR BAT WA I S o DRI T 2 FH SR A% 5 (140 R85 AT B CYP2C19 B AT MU )
AR, A BRI BR HIE 7R R

KU FENE MR LI REMER M

1R 2 BE TR g i s ) SR B SO AU 1 Bl |l T s ma B eV I B R R A, A Herh
AT — AN S RRER S 2B 1R Z52 ™ s VEZ TR 1 5 S % B 25 AR
FEHRAS . PRI AR T e IR, DUBRL 2-F &I & . 3 02 2- &t
1% B Ak BB H K RTE BOEVEAR I I 5 P2Y12 52445 & AT M0 A M8t ADP 3805 4 1L /1N
R, 25— AL EE = E4 CYP1A2, CYP2B6 Al CYP2C19, 255 %L
()l 3= 247 CYP3A4, CYP2B6, CYP2C9 Fll CYP2C19, A& 4 EF-1 (PONL) 2 5K
JRAE AT s

CYP2C19 25 [T WA RE, PP ENE RS CYP2C19 BEAEH A AEH 2000
A5%F0 21%°, FRAZHERZ AN (SNPs) W RATEmiix LeFg A BN b, DR 250 o
FE AP RZ I I BE T BRI SR DR A 2 1R KRR b s G A B VR PR (kS & ™ P A
WAE, CYP2C19 BETL4A 25 B SNPs HR I, HE#2, *3, x4, 5, *6, *7, *8 FFFALA
WETER R B A K ™ ML, BT FEI R, CYP2C19%1 e[ & B AR AL A,
W X IL B RS ML IE R o B, A WA AR SRR I A G T Gel/#1) R
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BT IEH AR (extensive metabolizer) ', #EHiA —ANIEH 3 KA —A K IhBEI K
B Ce1/%2, %1/%3) Jm T AU, M5 A SR IhRERE R (32/%2, %2/%3, %3/%3)
JE T IR o A A R T REHE R I ABELLBIEE I N 202h 2%, TERRNHZN 4%,
R NZ)d 14%" . FEF DL B A, FRATTE B FT CYP2C19%2 A3 JE A K 90% LA I 1) 554X
VT 1 LA X AN S L A

BRETERACNE S BT HIIEKIR

BEIE, F B — LT SCRFElcE RO TE R DR 8 S5 R0 058 A 2 TR TRl R 1 %
Bk H T LR ST B R A A B 2530 9 T 1 AR DR TR AR I R 2% s A
FRISEMED, A8 P 2 T 2 DR R AR I SR AT I PRI BB ST RO RTHE PERE S 735, I GIFT s
% (Genotype Information and Functional Testing) *" *. EXAWFFLH, 1152 frkEA
BEAT 1 ARSRHE BRI R BRI, 45 BB IR 5T A — N B PN CYP2C19+2 Jik [A] ) R 648 P B8
ZHAIEKAARE (150mg) N 2GWRCRIFBARIIN . TCIERE R, AT R A1
G TREFEF AL, A2 RAE T EETE 30 RNTRMRESRIE /M e R
RGN T 11 fF, A T — AR ThRe SRR R A B KU 3G 0 T 62%. IXSEmF 7 R IR
WA T 5w 2 A e A T CYP2C 192 TR [R] () 3 AT RE SRR A LRIV &=

ELEVATE-TIMI i I ( Escalating Clopidogrel by Involving A Genetic
Strategy-Thrombolysis In Myocardial Infarction 56) W5 T 5 247 AHAERINREIEA
oy 0 A IR 86 AN A 2k Th e 2 IR 1 0o 1L 2 e B A B o R A 0 S A
(150-300mg/d) REH M . HAME W H AL, 2 BUHEHT 2 H A T & i i /AN R 14
(P<0. 001D CR A MLE 4 5K RIS 1 ML/ S RGO Veri fyNow J734aMlD . £E 80
BT A 2 A2 BUSEAT BRI £ v, 3904 ) SnEA% 75 (9 70) 5 28 225 3] 300mg ML /MR
kA AR F AL 75mg/d FIFIEA Y. W # A 150mg/d H977) 5 R HA 8 L 4
75mg/d M7 E BT R A LR AR, AR R AEHE A 7Emg/d 17 E FTIA B 1K
117 Hox2 BYAEG 745571 25 00 BT A 571 2 10 S A% o 8 IR L /N o S i GHIRBDD o 1AM
FER K 0 H RN 3 f5H) 225mg/d AT RESRAETT A — AN RARH WA ZURIT R, X
THEA Al A RARH AR 7,

— G P 5 T DR ARG I SRAy S AT MR B ST HIBER . GIANT A58 (Genotyping
Infarct Patients to Adjust and Normalize Thienopyridine Treatment) X} PCI A
J& ST BHAA m DA N EAT CYP2C19%1 A2 HUBELRAGIN, 22 A J5 1 J5E DR ARG WU (1) 45 R i %
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Cys3435Thr FRRXE IR 2 25 TERE D\ Dy 2 5 M 245 00 1A W AT R 16 3 A 0 1 R AT 5 55
I R AR A el A 2 et o B A R X JE DR 2 S MR 2 RO AR R

AL NEOGER I EEZ PON1, Hoy—Ph e (b SUths 5 5 M A1 =X s i
", Bouman %5 N\ B WAL T AE RO SCHLE (1 3 T QLO2R R DR SR E T Y
PONT o DGR AR T VA I IX S0y A7 TR 1) 26385 A P Vs M AR A2 7K ST A T S 52 P9 LA £ X
6y 55 25 48 o A R I AN VA R I CYP2C 192 36 [R] 98 A5 M1 S 238 I e 2 1A AT S BBk
AR S [ Sibbing &5 N % & I CYP2C19%2 BY KL PR 55 37 40 i A4 A S5 5 () Bk 2R
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(gain—of—function), IR 3% 1 1M 3 DS PEAC P K, R B AT R 23 19 0
IR . Pare 46 AfE CURE F1 ACTIVE-A fF 7 H (I XU, S5 38 R R T 31X — 4518 °. 7E CURE
BT 17 JE R K ACS BB IR J5 5 AR i 3 LRGSO 1 5 B0 L A R A
WG, (HRAE ACTIVE-A T (W& I F5 B 17 455 38 X SR M v SR 1) R AR % T
BEAR . 38000 H I XU FROWE s & AE PLATO SEEG H17 #5276 DL LRI
FEXT T AR*17 BERHEH 2 MR ThRE BRI 45, 17 JE PR 5 2 DUGUEAS B V67 B 3 2
HH o JRURS: 23 AR S A

B IR 22 A MR TE 5 UL A T 2410 SR B R 1) E SRR 5 RS K 2 B R 0, oK
K RTRE 2 I EE 22 (155 240 R S AH DR I 5 DR G AR Rl o DR g sk S A B 7 32 1) 22 DR ARG
& AR ECH I, B LA ST B R S RTAT R A R A W A R X
CYP2C19 RAF, KZELE2, *3 AT, HALRASKM 1 LB o XA BR IR A
T3 AT R HERR 1 A BE DR SRAR T 2454 S L) DR s i L 2 AR i DR R I 2 e
REFEERT), HRE (—BEREE 5 K e BUERAT I B LGN i R A
7 P9 7 b A, o RS T e 2 k5 vk 2 L IR A T L PT RE 2 0F 48 SR SRR S R s i

B TSR R ER AN, 7R B v F A Y DR 3Rt T e S B 25 RN . X R PR R
FEBEMMNE, FERERZORIRES, HIZ9ENL, AR, FRAEMELZEER " &
3 R M 7 5 U T 18 I 6 AR 24500 2 L IR 24 2 4R B vk . SR e IR e
A% R ) I R FH G At 24900 T 32 80000 245490 22 T FR AR L 0 2 5 e Sk s 7 24 280 — A L 22
JTI], BUPE L& RIS I R 2 301 570 ) Bkt A% 7 2020 TR, — 2SR n 254
FIRET PSS 5 20 R, 2R, Ay T S @ IE B R

R r SIEE R

TEAR 9 SUEAS B B AE R — AN BRI AR, JEARNIRZ IS5 H 3R T6e.
X ELAEAR Z W FOK IR AR T CYP2C19 BB b, [RIA I AR 23 i/ P Sk v o Vi 1
AR 53 FH R S AS B P RCR . XRS5 FELE A T a0 R 2 — S T Sk
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