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UM 25 P450 2C19 FER 2 50 5 2w ket & 11E
B PCLIETT G M MR s I ST fE o £ 2

X RE,EEERE, T TR, R B
(N — ARERE, 7N 510180)

HWE. B HEiITHEE 3 P450 2C19 (CYP2C19) [N 2 &M 5 B2 4 5 5 IR AR N /- A (percutaneous
coronary intervention , PCI) /& T HY 2 14 76 Ik 424 1E (acute coronary syndrome, ACS) 3 AR J5 ML/ T 75 1 (post-
treatment platelet reactivity, HPPR) FY5% & S W HIR R TG U520, Fik  2E#28 2011 4 1 A& 2012 4 6 AT M
M — AREBCOARHERE, 12 4 ACS H#E% PCLIGITHIEE 362 B, T PCLIGITIGIIE 5 wmol /L BRT ik
R (ADP) 15 3 BN/ NI ER B2 % (platelet aggregation ratio, PAR ), D521 T/ERIZE (ROC HhZR) B E AN & KI5
FELOIMEF M (major adverse coronary event, MACE) % A= U e £ PAR 1H(44.5%) J5 #5855 5> 9 HPPR 41(PAR =
44.5% ) RO FRZH (PAR<44.5%) , I FAZR AR e I -BR 1 B Br B 22 5 3OK (PCR-RFLP) fill 245 CYP2C19
LN 681 (G/A) AL MIFE R RIS AR N, ML E CYP2C19(681G/A ) Fe KT S (L R 43 7 15 Il B (£ ¢
WREARG 6 ™~ ABETFIAN MACE & A 1500, £558  HPPR 41 CYP2C19(681AA ) ZE KB I #1547 681A 5 (154
BRI B ESTORA, Z 5B E 515 X (25.9% vs. 10.4% , P<0.01; 48.7% vs. 24.0%, P<0.01),HPPR HEHH#
B2 B A R R BT AR MACE R AE R T R4, 5 G ST 52 X (5.3% vs. 0.8%, x*=7.433,P=
0.012;14.3% vs. 7.2% , x*=4.563 ,P=0.047) ., %K Logistic [21J3 4% R EoRIET CYP2C19(681A)E:A  HPPR
)02 ACS B3 PCI1IAIT I MACE & A8 M PR F- (P<0.05) , Z5i8  ACS B3 CYP2C19 £ 681(G/A) A
FNHTRZ WS PCLIATT /G HPPR TRAEAHIEME  ACS F3E CYP2C19 £ R MR Ar S EUE F 3P/ INMRIa 77 B9
R RVE, FEIIEE PCLIETT G AR SR MACE & ARG,

KR IR SRS AN R P450,; 250 | BUREER ; /b s i b TS

FE S . R541.4 M HEKFRAERD ;A M EHS:1007-9688(2015)01-0032-05

Effects of cytochrome P450 2C19 genetic polymorphism on high post-treatment platelet reactivity and

prognosis in patients with acute coronary syndrome undergoing percutaneous coronary intervention

LIU Zhen, LI Shao-nan, LUO Yi, LI Guang-lian, CHEN Ping-an, LEI Xiao-ming

(The First People’s Hospital of Guangzhou, Guangzhou 510180, China)
Abstract : Objectives To investigate the relationship between cytochrome P450 2C19 (CYP2C19) genetic polymorphism
and high post-treatment platelet reactivity (HPPR) in patients with acute coronary syndrome (ACS) undergoing
percutaneous coronary intervention (PCI), and to assess the effect of CYP2C19 genetic polymorphism on the prognosis of
patients with ACS. Methods Totally 362 patients with ACS undergoing PCI from January 2011 to June 2012 in The First
People’s Hospital of Guangzhou were enrolled. The 5 pwmol/L adenosine diphosphate (ADP)-induced platelet aggregation
ratio (PAR) were measured 12-24 hours after PCI. Patients were divided into control group (PAR<44.5% ) and HPRR
group (PAR=44.5%) according to the optimal value of PAR (44.5%, confirmed by receiver-operating characteristic
curve) for predicting major adverse cardiac events (MACE). Genomic DNA of patients were extracted from whole blood
samples and polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method was used to
genotype the single nucleotide polymorphism of CYP2C19 681G/ A. After PCI, patients were followed up for 6 months and
MACE (including stent thrombosis events) during the period were recorded. Results The frequencies of CYP2C19 and
genotype CYP2C19 681AA in HPPR group were significantly higher than those in control group (25.9% vs. 10.4%, P<
0.01; 48.7% vs. 24.0% , P<0.01). Incidence rates of stent thrombosis and MACE during follow-up in HPPR group were
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also significantly higher than those in control group (5.3% vs. 0.8%, x*=7.433, P=0.012; 14.3% vs. 7.2% , x*=4.563,

P =0.047).

ma 1stic regression analysis 1ndicated that bot ene an were stron;
Binary Logistic regressi lysis indicated that both gene CYP2C19 681A and HPPR g

independent predictors for MACE in patients with ACS after PCI (P<0.05). Conclusions Genetic polymorphism of
CYP2C19 is associated with HPPR in patients with ACS undergoing PCI. Mutation of CYP2C19 induces the hypoergia to
antiplatelet therapy and increases the risk of stent thrombosis and MACE in patients with ACS after PCI.

Key words: coronary artery disease; CYP2C19; polymorphism, mononucleotide ; platelet reactivity ; prognosis

SUMLLAR B8 1 £ BT = DL MOBER LI MR T
BN TE M 2 bk & A1 (acute
coronary syndrome , ACS) 8 | L HEH B 21
TEIRBIPRIT AL ( percutaneous coronary intervention,
PCL)/ATT IR HIPREIRTT T2, PSR, PTG
I7 JE A SUAR B OB MRS A E R T 1Y

Sk, HHXME RS BE TR EE—E
ISEN 2 SRS EE R S R AL H R TI AR 9
Y, TS B BEFFIEEAAIE 3R PASO A58
(eytochrome P450, CYP) #5104 A 151 B9 A5 7=
g, Wi, AW E R T EDUR ACS
AL G R P450 2C19(CYP2C19) S K 2 1
5 PCLIRTT IR DU MR TT 0 Y 5 2 SO I TR
sUl AT

1 FRFTTE

1.1 —REEE

PEPE 2011 1 A £ 2012 4 6 BES INHE
— NREFEONEHERE, 12Wr A ACS H#:% PCI
BT EE 378 B, A A AfRE RO
(unstable angina pectoris, UAP)179 %I . E ST B#A
S ALUFESE (non-ST segment elevated myocardial
infarction, NSTEMI) 199 5], UAP A1 NSTEMI #9112
Wr ivF & 2007 F AR EE 22 O UE S 70 2= e 1Y
(UAP F11 NSTEMI 120 5187 TR YARER) . FT
FIF 5% 3o G P H R X ] =] DT AR A S A 25 ok B R
HTELE A M MR E S T b, Ma 2S5
(GPI), T2 PCLIAIT AN ST BamEL UL
FEZE 7 E T B DhRE AN 4 | EEE Y | M A5

B SR X B B NG T A BAIEE
1.2 75 &

BE A Gk H S RIS N E E K 3 mL,
Z " WEPU Z R (EDTA) Bt |, #2217 DNA £#2H50K
FIE VR IIE R4 DNA, 5 190i% 1t . EiEs|
¥ 5°-CAGACGTTGGCATATTGTATC-3" , RNifE5 |4
5’-GTAAACACACAACTAGTCAATG-3’ . i 2% ¥
94°C5 min—94°CZEVE 30 s—56°CiE K 20 s—72°C

LA 20 s, 3L 35 DMEIR, FJ5 72°CHETH 5 min, R
& Wi 5% [ 7 (polymerase chain reaction, PCR) ;%)
5/ Sma [ WYIBGFEATRGY), Bed)YrdtiTim
BB B B vk B E o BT BB CYP2C19 2
681G/A LA RIFENA . GG (B A ) GA M AA,
B & AR BRI ] PEAR 100 mg/d , 25 AR AT AR
MHSEMASE 75 mg/d=3 d, RA T IR, &R
R FH WA BT F a5 5 & 300 mg, PCI AT EETE
FRVOIET , FARYHER FE BAENAFARE
F& ) & BRI (PCT VAT BT 50 B1/4)
SCHE 5 PCL VAT I R R EHHEAE A TR 4 P78 <109% H
I IRk 2 O URESE A R (TIMI) I 3 2%, 1
PCI {&9T )5 12~24 h J5 REEE K 2 mL, K H
HEEHENE 5 wmol /L R E 2 (ADP) 15 S
(9 1M/ ZE 56 2 (platelet aggregation ratio, PAR)
HARRRAIE, ARJg MR VG St S
75 mg/d ., FIREIVCAK 0.1 g/d AERPLIL/IMRIETT M2
AREE B 2 RBEMI 2y . VT AIERR20A0 I & ok 3R
ARSI S 29 IR 7T
1.3 BEVITE

XA B E B IE A T Mg, S
WIHERR IO 2 RIS AT —X,
*e6H, 1ai%ﬁyiﬁiﬁﬁ\fgfﬁ‘m1%$1¢(major
adverse cardiac event, MACE) N 37 Z2 i ke g1 | bff
FE R MACE BIFE2RZET | FREGEME O ALRE
FEBCRAESE | R I O I T I 1 B
S HE 2006 F S M E SObRE R S 28
1538 3 Bl G4E (1) BRI S 20 e . & 2 sl
RAESERY S 2R A 5 (2) 1R AT RERY S BRI 4% . PCIVA
IT)5 30 d N2 ERnE R KRR EIR B Pk S
SLAUESE ; (3) A A RERY SCALMAE . PCI/RTT 5 30 d
DL A= ROREDUERE I ZE T
1.4 SFETGE

Rz SPSS 13.0 SE R AR THE I 2207, 1
= B (x£5) %7K, Kolmogorov-Smirnov /5 {2 7
TTIERS AR THET LR B o b o, AR
[T BB RO BRI FEZS ¢ 105, THEK
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PERER RS, R TIERHIE A 2%
(receiver-operating characteristic curve, ROC HHZ%)
THE ACS B3 PCLIAIT A PAR X ARJH MACE %
A= 1Y B AR T B RHIR S Py, R Z R
Logistic [0 74 SIRTEERS MEBI R | JRE M I
(ElHE) , BERE | RSO FERE A OISR
(e ) S5 S0 EVIE R | (R BERE & AR T
e ER C RN E L D-IRIR TR A
FU(PPL) A 2 DL RS A CYP2C19
681A (LA | /MR 1E/L (high post-treatment
platelet reactivity, HPPR) .75/ HHIL 3 E0<35%
HLZPMHLEES ACS BE ARG MACE KA1
Ao WL P<0.05 TREFAGITFE N,

2 & R

2.1 FAHAELTEE

Ak ACS A& 378 P, BT RT3 10 51,
H i El S AR R BRI N 254 6 5], B2 4m
ABF3E 362 451 (HAr UAP 172 5], NSTEMI 190 1) .
B PCI AT IR (EBE R )2 6 A~ ARG AN &
A FFA TR 2510 MACE 3L 34 1, Hor 3BT 641
(F055 3 BIFE5E) , IEEFEE O NLRESE 12 5], SR
OB R A (E TR BRI MEEE 16 ], ¥
ACS 2.3 PCIVAIT IG5 PAR 5 B & (L #1182 A
J5 6 > ABETT N MACE 17 ROC HhZe 04T, L2
EIRE K, B (REUE + 57 1) iR B i K Pt
SN I PAR % MACE RURREEISH B 15 H
TN MACE & A AR5 St PAR (B9 44.5% (]
2% N TH F1=0.82,95%CI1:0.75~0.88,P<0.01), L
&1, & X PAR=44.5%% PCI {&iT )5 HPPR , F A
YEER 9 U4 HPPR 24H (PAR=44.5%)112 ),
5 66 B, 4 46 ], F-1# (60.69+6.57) % ; % Hi 20
(PAR<44.5%)250 5], 53 141 %1, % 109 ] , %
(60.43+5.49) %, INAAVER FitEbEs 2 RIS
SR (x*=0.202, P=0.730;:=-0.319, P=0.751) , N
AR RELL TR LRSI LR 1 3R 2,
2.2 TRZE CYP2C19 681G/A AR RS
B

HPPR ZH CYP2C19 681AA ZE[K A K 681A &
MEERE R T E S T RAE, ZRa5T%
Y (P<0.01),TENLFE 3,
2.3 TRARETSEAMRI SZ 4R I B3 A1 MACE &K &
(ER e

HPPR 20 % A= B ) 52 ZR 1 #2 2 MACE 21

1.0 -
0.8 -
” 0.6 -
& K — AREPAR
® 0.4 = ————BEL
, ’
0.2 - L7
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
TR
B 1 PCIi&fr/E PAR X MACE FUllE X 8 ROC £ E

x1 MATHELAMILER [n(%)]

I B WA HPPRAE  yYfE  PE
n 250 112

W IR s 33(13.2)  12(10.7) 0.439 0.606
ERRIEE 14(5.6) 5(4.5)  0.201 0.801
Euilis 87(34.8)  38(33.9) 0.026 0.909
R ImE 68(27.2)  39(34.8) 2.158 0.170
IR 70(28.0)  34(30.4) 0.210 0.706
Al OIUREE 120(48.0)  52(46.4) 0.077 0.802
UAP 130(52.0)  60(53.6)
fEAREES Iblla ZHERH 23(9.2) 6(5.4) 1550 0.295
ESa N 118(47.2)  48(42.9) 0.588 0.494
B2C A As 122(48.8)  57(50.9) 0.136 0.734
VA ENSEIRS 211(84.4)  92(82.1) 0.289 0.645
EETRHE 4(1.6) 1(0.8)  0.284 1.000
1S ERDT 19(7.6) 5(4.5)  1.229 0.362
HAYDIEh S OIIRE T DL 23(9.2) 12(10.7)  0.203 0.701
EeMiEERE 219(87.5) (88.2) 0.139  0.636
3 - S 1 571 127(50.8)  54(48.2) 0.207 0.733
i AT 2254 225(90.0) 104(92.9) 0.762 0.435

R I S ok RO 137(6.8)
B E B kR IR
REF B A2 IARPRIEr 2

58(51.8) 0.283  0.649

213(85.2)  93(83.0) 0.277 0.638

Ko FIHFE 191(76.4)  82(73.2) 0.423 0.512

T2 FATEELZENER [x+s]
i H WR4E  HPPRAE  fE PME
n 250 112

(R ETEE L kg - m™ 25.25+3.18 25.59+3.06 —1.358 0.164
LEWNESL YR Y8 2.13£0.78  2.25+0.86 —-0.564 0.665
Y E %/ mm 2.92+0.65 2.90+0.71 1.763 0.572

eGFR /mL-min™'-1.73 m™? 87.32+£9.75 86.98+8.92 1.465 0.438

KAEFRNSTHRA, ZRESRITFEN(5.3%
vs. 0.8% ,x°=7.433,P=0.012;14.3% vs. 7.2% )=
4.563,P=0.047)
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R 3 HHCYP2C19 681G/A EuERE EFREHSH

185 L 82 [n(%)]
HRA et
4B n
GG GA AA G A

MIBH 250 156(62.2) 68(27.2) 26(10.4) 380(76.0) 120(24.0)
HPPRZE 112 32(28.6) 51(45.5) 29(25.9) 115(51.3) 109(48.7)
X E 35.46 11.78 14.41 29.312 29.312
P& <0.001  0.001 <0.001 <0.001 <0.001

2.4 ZRE Logistic MIAH4S

KHZIHZE Logistic BIASHTAERS . PRI K
M I IR O S S e R E R R
FEREOMEER S c RNER . D-ZRIK,
i P T- 2R AN A 2 ML 5228 R iy
CYP2C19 681A “E(7F [ HPPR, 7 /0vE ST 157
M<35%FEXZNHELESNTEN XA, GRE
7R, HENY CYP2C19 681A #E[H 5 HPPR | &l (=75
2 MERIE 220 E BB <35% & PCLIATT
JG MACE & A= SRz SRR 7~ ELEE 4,

R4 CYP2C19 EE 681G>A L= &S5 AK/E MACE
B % E & Logistic E|[AH#T 4R

=l B SE Wald P  RR(95%CI){E

i 1.232 0.453 4.332  0.029 1.972(1.251~2.711)
CYP2C19 681A 2 [H 1771 0.247 9.153  0.016 3.642(1.633~6.275)
HPPR 2.345 0.215 10.232 0.011 3.642(1.633~6.275)
TR 1.567 0.357 7.453  0.016 2.742(1.486~4.432)
ELESMAE<35% 1.153 0.286 4.162  0.045 1.894(1.168~2.375)

3 3 i

IR, ACS AR EZRE FFHEH A
13 N A ay B B ™ R O I 2E 2 — 15,
PCL /ATT /& ACS BE IRV A UNIaTT Bk
—, MM R R HBR AP Ll R B S B
IS TEREF T ACS B, THERZ pal
AT TEMARTE T FIRIE AR 25 2 — | Serebruany
FO 2 PCLIATT B RIS HE1T PAR il
KB4y BRI AR ET SRV E M & A& B P
IINRIGTT , RSG5 HEL HPPR B 5 | RIS St A& 25
IETT IEAEAR S B | 1f0 Angiolillo 55 7 2% & BY
PCI /AT 5 L HPPR 1 BB #5855 A A U ik
I DUER D SR E IR R E R E X,
T AR AR, SRS RIRENSR
AR B VG T IR R A R AR A E R, Rt
QAERE A PCL AT G 74E HPPR MW EE R
5 HPPR HHRER A R E A

KR DLEESZ PCLIBTTHY ACS A BE 1T HA
(RO SR SR E A W2 TE R, B ROC Hh£R 5y
MrRfE AR S5 PAR SIS PR ik 1 55 4 A A ) e 9
ME PAR =44.5% , - DLILTE S HPPR $F A
4y HPPR HRIGHIRZE | 45 5% Bl HPPR HHE#H
BETHAE] MACE MAEEEN 14.3%, BARIKTE
4N Sibbing 25 BIRIE 1Y 25.1% , (B3 T3 & T3 A
H(7.2%), AN ZZRANIMEEEL EE R
5.3% , IR B E m T X IE2H(0.8%) , F&IH ACS &
P52 PCLIATT IR W RAFAE HPPR | RIFEAEXS Ui/ N
WETT BRI R | B 2 B =7 ZR N i e R
JE O BRI A A RS, B AT, & AIET
TR & 8252 PCLIGTT 1Y ACS HEUE THIR Bk
PASRE TN A A B A, Mk A E TR AR D UK
IRIBRRAR & SR BN BOR AR B P 2E R
. RS E AR AN ATRIT EL G B R
AU INRIATT 75 2250 B R RE 78 ke ikek,
BRAER , PCLIATT R & £ 2 U2 alind & i
rERI R BN, T— Binfe L A
R SR O MENE " Y JR SR BRI, 5 ACS B
HEHZ PCLIBITHEE , BulkesT R K iy
AT

PCI JAJ7 /G HPPR B4 1 & A 5/ A Sl
MEIBITHRNEGFEZ T R, RRUELI
N FFRHE = SRS EE G, 98 4%~30%10
HEE R TT RIS RS 04 /N
H RS AS BRI s S As B kb, B, B
X TSRS S IR S s O BRI  AR S (E 2 A
W58 R A AR (AR P S S M U R B8 2z 19
KRR R 20, SIS E ARG A TCrE R B
299, FE T CYP BES A TR YE IS ——SUt
ENMEENT A, A 88k Kb/ MR,
Frere & WHE AFE & LAICYP2C19 (T ALK
25 MR AR CYP2C19 25 5 MNE T 681G/A, H
(7558 A8 (681G 254 681A) 2550 CYP B TE Y
T BF9TIRIE CYP2C19 FER ) 2 2451k
M S IAR B O AMA R R ifn L CYP2C19 JEEF A=
FERNBER M AR BIEE S T O ARE,
KRR TR, ACS B3 CYP2C19 £:A 681 i1
RAFAE GG . GA AA = FPEERAY fF HPPR HEH
th CYP2C19 A 681AA FURYEL I 2 1517 681A &
G EERYBES T EA, £ ACS BF
CYP2C19 FE[H 681 (i S HIR Z &S PCL A
7 J5 HPPR R]BEfFAEARRME

G
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R, —X T cYP2C19 RHZ EM i<
PCI {597 e s FE 3 TG I R AR S R (A
ILETE  RHFFT A 2 R 2 Logistic [ HHT BoRitE
1Y CYP2C19 681A {7 )2 HPPR /& ACS &
Z PC1 AT JG MACE & A7 PR - Mega
FIBHRIE CYP2C19 ZEA] 681G/A (i1 5 2 A& ]
o SR B P IR SR B 99T 3 AR, BN, iP5
B 1477 BIEE PCIGIT Y ACS & #1THET
WL ZEL CYP2C19 681A Z5 (i KL R ¥#Er 2 S 28
WA TE B & A A FEHETT EH 0 3 5, o] L
CYP2C19 ZE[R 681 17 2k R AU (1) 28 A5 (T 25 5]
ACS HEBUIIMRETT %N, B PCLIGIT A
A5 I HPPR IS, SECZENIMEH 0
R e I SR 0 S A= R | SR R B PO IR R U

H T, fEra T SAs S 1K & v 5 HPPR 1Y)
BENGEDARESE —NHE, BEEER®E
DORE SR A MR 25 g ER B S
I/ ERE E B Db M a 2T SISt — 2
PRIt/ SR B 2 | BRI/ IR N O 7712 L A
W5 45 SR AW, an SR A B ARG ACS R E
CYP2C19 FE[H 681G/A (LS AL R 2 &1 1 1M
IR EE R | SN EIAFAE HPPR & XSGR,
o S B BB I R S RIATT, R
AR AR MR G e Mk F - & A BB &
ZIESE X AR RAEEARERE N SR
B 175 T TR) 4800 S R RE S ARG U B I/ MR B

Tk, HAFRE TR A 1 R RIS PR BEATL AR
WIS,

SE K.
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