*« 1990 - E R E ¥ 2% 2013 4 8 A% 34 %% 158  Int ] Lab Med, August 2013, Vol. 34,No. 15

SR ERAARNIT L

ERTESINE 3 S £33

O H AR

(HRAFE ARER: 1w AF;2. o EF A HR 20 730000)

KER AT WG IT
DOI: 10. 3969/j. issn. 1673-4130. 2013. 15. 034

UL I /MR V6 97 2 2 Pk e R Bl Bk &8 B AR CACS) R & B2
FEAR B kA A (PCD B bR A 3A 7™ . ER A8 B H1 1 /MR
VBT AR R KO I R d ™ TR O ST AR I AR T
B, B T & B A R R BE PCT AR A G i 7 1 AL 2
—O AR R R R RO SE RO 159 ~ 45 %, M AE R
60%~70% ., H Gurbel F 2003 4F B ¥R 3 18 S M A% 5 41K 31 LA
e R AT AE R BT 4 28 L BRI F
1 SMBERRMEX

SMLAS B RPN TC A AR E . A TR SN« S A
TGRS SR A TG R N SR A R DL R SN A
AR SR ARLAE SR TR B9 TR SR, A AR A 2 3E T I I/
M TR AT S s TR AP IR L B = W2 & L. I
PR SR B 25 T AN A% B bR AR IR YT L (RS 8 35 B UM 1 2544
AR U3 R 2E RO A R AR

SEIG R SUHE B4 T A AR T AR HE AL Y A 9T (AL SE 3R 5 AT
A0 2 xS 3 P A 2 B0 A S . N TR R R I 2 A I R
B ol G v 5 E O N e e v = R o B T = I N T I TR R U S
AN [R) 8 HC BT SR FH I S BR A A7 A 25 5 5 3K S SO A% B HIR 4T
FE SUAY I A

Do FH 5 B I /N A O O 4R A BE I A L 45 R Muller g X
o R I /AR R B 2K 55 IR B AL A% TR S e ok /R 2R 4
B 25 {H /N T 10%6 R G - 10 %6 ~ 29 % Sy 2 F v » =30 % S 1E
W . Gurbel & S 5 pmol/L {1 ADP £ 415555 . 72
R 25 i A0 AR 25 )5 e K i/ A R 22 N T F 10%.
Barragan & S 764 0] 3 J7 B (8] P9 0l /N AR 2 7 1 K F 50%6 .
Angiolillo 5& S J2 Ifl /MR B8 31 1 % (IPA) /N T 40% , Lau &
MM /MR BERKFRET 70%., &AM VerilyNow
P2Y12 I %€ 19 1L /N B S B (PRU)D 1E # 7E 230~ 240 Z [d],
PRU 51 R0 2 0] 5 FE AR 260, 2 S 4% o FR 8230 7 5 5%
AATEVERY I /NROR T 70 %0 Bl O A% IR . R R
B ASCRG T , 7 100 5 0 5 40 8 R R 1 (VASPY F8 UK T 50 %
R N A T AR

2 U] () A B T A SR Y R G R SE B = 4
B B kA% R R AR TR YT G o 95 0 2 A0 2 HIF S5 R R A R0 il
/N R 46 5 I PR A R b o I A 4 1 A . SR A B IR
BRI AT AN SE 06 = IR B R R s R IRIR
SV Y Sl i 5 14 S fil 7 B3 2 S A T 4 O 0K
2 SMBEMMMWELER

SIS TR K 2L BRAE AV ~ 44 2 WD) XA R &
B VA T o LA AT IR . e alE e BT 4 A2k LS L AR IR T
J WA A /N ] R 2R R A A A LN Tk 2s S RE L R

* BGIUH - HAE AT LR R BT H (2010-652)

mail: mojishanren@realss. com,

B Mk 5R AAE

MEKARIRAD : A

Y Fi A

2% R AR NGE T
XEHE:1673-4130(2013)15-1990-03

A AL 2% 0 BB E AR A AS TR T 3K A B AT BE T B2 Tl
PREEPR . 36 E B a5 25 545 3R FDA #2 X ks & 1 &R
AR S AS TR SRR A R R KON 2% ~14Y%
3 KM ERMALE
301 IR E  BFEKNMEZE G R Wk 2% L 2
AHE AR ACS /N I BE 35 77 5 PR 8 B L Bk 4% /)
Mt B e A S R AP A G R N . s ORI TT
F 25 W B R T2 3 00 3 A I E CYP3 A4 T R A G2 vk s T T
PE 7= 00 4 A 85 ] Y . COGENT BF 55 1% % B WUk
PO /B IE YT 30 B 95 s 8 2 B AR T AT I KR
T AN B R RO 1048 5 4 & AR 3R, 2 BT 9% 3 R IE S At
T VL B F il R 5 & ks A A EAER . AFIEE
FEM CYP3A4 ik, & DA 2 At 7T 28 25 9 5+ 28 910 41 1
55 G A% TR AR
3.2 MPHER /NG I L g > CYP3A s M, —
B R (ADP) SE 82 38 in, P2Y12 f1 P2Y1 5 & I VA, P2Y it
ST B OB R LB bR 2 TXA2 FEE I B 2 58 A% KB
YA R 2
3.3 EPBEKE  EMAE T AKhT 22 P2Y12, CYP3A4 Fl
CYP2CI9 R F M 2 Sk, HilE £M;MAE 30 &
CYP3A4 3H L &4, 1 CYP2C19 * 2 il CYP2C19 * 3 42 3l Y
NFEfH WA, 15 % W A BEAE7E CYP2C19 T g e 2k 55 4
FED LB T A AR B — TR BORBR R 4 A A5
BT+ 3% AR PR Sk B 4 1 B A~ B 1 4 5 OX S AT )5 51 40 47 fig
KRR TR 2 A W RE U e K PR A/ 2k L B B ke B K
R 28 A8 0T R FH X B R & B ATP2B2 1 TIAMZ ix
A8 PR 7 52 W GO A T A A N R B R A =X
S (PCR) £ A A #4 e 3k, e 3% I CYP2C19 1331V,
CYP2C9 R144C, #il CYP2C9 I359L 3 A £ & M, 48 4
CYP450 2C19 = 2 5} 3 % o 3 PR 28 48 35 S0k A% 75 3% 1 AR =
YT R A, CYP450 + 3 2 A Mk M B HE T ok o IR K
CYP4502C19 * 17 5 |, /v B B8 45 R A 4 57 09 # o6 07,
CYP3AS5 FE A 2728 ] g T B A ML AR B 1 PEAC ol 55 5l 2 26 .

CYP2C19 #£ [N 2 25 M e S A% 5 #2905 129, #EiF
I3 DR 2 ) 5 G A% R S B/ AR R AR AR Y. CYP2C
19 % 25 P 2848 470 5 UL 44y CYP2C19 = 2 45 o P il 4
W A% T E PCL S SE TR0 ULAE 26 9 XU 3 07 . PCT AR5
e AL 7 CYP2C19 4 £ 28 78 3 0 I 48 3 11 19 & 2B o8 JE 4
WHM 3,58 fF, —WIZEZEAHT KB, #E47 CYP2C19 5248 i 4
HRAED MR RE MR E R TRE g,

P2Y12 JE ¥4 i A8 5 P43 B R . HI 55k 5 86 %,

A L B AR, EENF L RITR. & WIREE . E



E e E ¥ 204 2013 42 8 % 34 %% 153  Int ] Lab Med, August 2013, Vol. 34,No. 15 « 1991 -

H2 Bfisfk i 140, H2 S5 IR 54 5 ) &k AR 8h ik o AR T 4L
HAEMAE T BT RO EAMLE 5T A B P2Y12 HH7F 5
i Ak P SR A% TR S AN LA A R AR XU 5 34T A
R e I T S v B B ok R B A M R R LA 34C A R
BAEW AR, BRAMRE S BRI CYP3AS 5
H 2SS BCE A TP, S kA% 5 1E 2 CYP3AS x 3
SR LB & /N, Cuisset ZELBESE & B P2Y12 3% {4 Sk
H B T744c 1) 275 M3 S A% & 0w . Kar 559 1 & A
M RS P2Y1 M P2Y12 SRR A,

4 SEMEREFRAMENSZ

I /INRR By 8 I i O O A bR v .k K 0 M AR
# P2Y12 ZRF 5 09 VASP I 5 3 0 il i 8 PR L P2Y12
S F: 19 ADP Fll 0 &7 A SRR 1k P2Y 12 508 4R R E I H A
¥ &5t HLFERT . HKCA VerifyNow P E M /MR R &£ . Z R &
AR AR ROk & N BUR RG] ADP FIAE S 4 g
PIES B B0 1 77 PGEL, ik BReE . B 2h . 5 AR ML R
LAY 5 M /MRE GG B R AT, i /MRE R A
J32 388 3 W) B ADP $ 381 B I /AR I 3 S BE SO il Al R B T
RE BN 2 A ARl B )2 AR AR A R B L R B Z AR
WAL ARy . Hofth 5 vk 10 45 R 5 /AN GE BB A BE A G PR 2%
/N T RE AE % M e 8 T AR A i /N T RE ARG I 5 vk R A
— A T SN H i /N B 32 0 R B — A E AN BE AT
S8 7R A IR B Th AR A o AS TR A AR D a2k L 4 O o wf
MR g™
5 WRIEM/MRNEERVERIESHS

I PR -8 B ACS YR Y7 M1 83Xl 64T PCT B gk Jn e 8 o
Xif SR A% B SR B0 AR R 25 . AR 2012 4F FDA (7%
aASHTF IR B A CYP2C19 36 [ B I & 7T 47 49, Siller-
Matwla %55 5 UE S DA L /N MR 68 038 o 5 5 SR FH 9 1 /s
WA YT M PCY (3 55 X BRALAE L - af A% KBS T B T 38 8 £5.
S I ZINAR S T A 3 SR A RS M R 8 0 R R Il AR
PR IRURE o 56 A T A 01 3k 36 %o 4 77 1 22 B S ik A% 7R HE L
1 = e R B AR SRR T ) A 2 15

AR S A5 R 5T A I /N AR ) 8 W TIC Bh 5 AR Stk A R R
. ARCTIC #F5E% %) PCI 5 # Hi4E VerifyNow i 3 &5 5
B ML/ NHIRIT - 45 TR W 0 T A S A R A SR AT Y
BORAIM . TRIGGER-PCI 2 38 % ¥ R 37 £ ifi /1N AR 2 i 46 3
T8 G R 2 o B0 IR 2 45 (ESC) 2011 4R R R R0 48
96 /9E ST B4 5 1.0 ILAE 8 CUA/NSTEMD 45 5 H . A8 224
HHURE I /N B 2 BB G I A Ay 1 o G A B A R A 0 AR
6 SR FERIMAIT R
6.1 R xS AS B AT I R KO
LR T 3R e 24 A HLAE
6.2 HEIMGMLAS TR B0 R] i S AR R &
A%, CURRENT-OASIS 7 fif 55 {iF 52 5 Gk A% 25 b v 77
A EL S 3 T 500 R AT R 30 d O i 45 9 BE S L0 WILARE B8 R AS oKL
FEAR 156,30 d ¢ 48 Py s XU 2 4296 .

A T S 38 I I /N B 245 1 R k5 4 n 2 I 4 R T
TRIT R I TE 22 5 X e AR A I /N B S B A A R o
TR AE R R AE 6 A A IO i 45 96 A8 T A B O LA
FEMZHAN MBI AL R RERTW R 2R, PCIAR)GHE L
B — il /INAR Ty BEAS I X 838 A% I /N A R S IR SRR 3 R
B LA = 0] RS AT
6.3 ZIXHLIM/MRIAYT A WFSEUE S B /AMREIT S B

BOmA i /AR T b/ 1 a 32 (R 3550570 8 B2 1A 0 i &
PER S22 2, 3T/2R i 36t & B ] 25 AR % 9 I bR 45 = o
U I ATV S At e B R TR OG0 A R0 1. CILON-
T WEFE gy AT 3 755 1 R, WAL BA ] DC Ak L S A% T 75
mg ., VG % il e 5 T ] DS Ak L SRS 5 150 mg 7E 30 d I RAUR .
S0 PG 9 At s T AR PRU JKSF L B0 3% S AR TR T
SR . PCLAR G B PG 3% f e i % 1 d #0030 d T I /N BRST
RS AT X G T AR 0 8 VG U AT RO T RS R
MeAs & . SR, 4 CILON-T 5256 o, 45 = B 7 35 9L I/ Al
IPRUE I E S DL 6 A RGO I R O bR e HLE IR N
TR B ARIGIT o TE AR W7 3% At v 5 4 S B0 i /)N B 24
W AR FE S TR B kB B h FOR RN 2R B R R DA R = R
RUTF 5% SR AF 52 HAEJE W A TE s R A V8 ) 2%,
HOST-ASSURE #5745 531 BH XA 77 &2 14 S e A% 35 ol
F VLR AN = BRI /N34 T BT ] DU b i G ik 1% 2 0 P 95 Al
MO I B2 S, kA2 OMEGA-PCI #F 537" & 9,
252 PCT 1 kA% 5 41500 8 38 m F BRORAN-3- 22 46 i i 97 B8R AT
B S 3 ML AR B AR .

6.4 By H A P2Y12 & &40 5

6.4.1 FihissEH W R E R Z CPY2C19 %4
LR AR S, TS R RS R R S A% TR AR T H B b
R 0 I8 B8 T A BT O JULATE B8 A v XL %o 4 PR 78 3 0
g . BRI B AR T ALY TR 0SS AR X B T 320,
Hodr It DABOEE 0l ok 3

6.4.2 IR R PON R AT R k4 2 PR I AT
PO NSRS . E A S AR AT R R K B RR T
T 5 1t 20 o L 05 30 A S0 TF 5% 00 S92 kS R B9 AR S A% TR HK Bt
H BRI . BESE 3, PCI AR v i HA8 B R 5 2 R R
A H L HA% B BLR BB A 8 /D 48 h B A & S FF L H ] B
IR 7 S48 9 A A BE T A R ™ PCT R 9T 87K 5 S A%
T 600 mg G A L, X PCL g % % Ik i 59 21 4% 5 PR fig
AR 48 hIE T O LRI PE K B SR iz E A, HA
K H

6.4.3 FH#ERHE BRBERE TR =mmiEddy
Yy BRSNS AR O IR P2Y12 JRAE TR S R EE
PO S AR F 00 A7 0 LA L Y g 2 2 R R P22,
Xt ADP 512 i/ R LA B & /EH . R ER
kN = O NE R 7 S W e 1 W SO IR A = S
PLATO BFFEEY e 7B R4 T 5 S as T 10 25 5, Gl As
ML A AR 11 700, i & R A% TF 2 F 1 9. 8%,
BREER T AT HE R H 5] RS R R
SR

£ % 3Lk

(1] gk, KB il /MR R LML Jb 50 R A A, 2011
231-289.

[2] Vlachojannis GJ,Dimitropoulos G, Alexopoulos D. Clopidogrel re-
sistance; current aspects and future directions[ J]. Hellenic J Car-
diol,2011,52(3) :236-245.

[3] Bozbeyoglu E,Satilmis S, Aksu H,et al. Impact of clopidogrel re-
sistance on ST-segment resolution and no-reflow in acute myocar-
dial infarction with ST-elevation patients treated with a primary
percutaneous coronary intervention[ J ]. Coron Artery Dis, 2012,
23(8):523-527.

[4] Alexander SP,Mathie A,Peters JA. Guide to Receptors and Chan-



(5]

[6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

1992 -

PR 3 [F

2013 42 8 F % 34 %% 15 8 1Int ] Lab Med, August 2013, Vol. 34,No, 15

nels (GRAC) , 4th Edition[J]. Br J Pharmacol, 2009, 158 ( Suppl
1) :S1-254.

Angiolillo DJ. Variability in responsiveness to oral antiplatelet
therapy[J]. Am J Cardiol,2009,103(3 Suppl) :27A-34A.

Price MJ, Berger PB, Teirstein PS, et al. Standard-vs high-dose
clopidogrel based on platelet function testing after percutaneous
coronary intervention; the GRAVITAS randomized trial[J]. JA-
MA,2011,305(11):1097-1105.

Cuisset T, Frere C, Quilici J, et al. Role of the T744C polymor-
phism of the P2Y12 gene on platelet response to a 600-mg loading
dose of clopidogrel in 597 patients with non-ST-segment elevation
acute coronary syndrome[ ] ]. Thromb Res, 2007, 120 (6): 893-
899.

Bonello L, Camoin-Jau L, Arques S, et al. Adjusted clopidogrel
loading doses according to vasodilator-stimulated phosphoprotein
phosphorylation index decrease rate of major adverse cardiovascu-
lar events in patients with clopidogrel resistance; a multicenter
randomized prospective study[J]. ] Am Coll Cardiol, 2008, 51
(14):1404-1411.

Dupont AG, Gabriel DA, Cohen MG. Antiplatelet therapies and
the role of antiplatelet resistance in acute coronary syndrome[ J .
Thromb Res,2009,124(1) :6-13.

Serebruany V,Cherala G, Williams C, et al. Association of platelet
responsiveness with clopidogrel metabolism:role of compliance in
the assessment of “resistance”[]J]. Am Heart J, 2009, 158(6):
925-932.

F MG IR AT 2 2 W 5 S AR A LA A SRy BOIR [T 1.
[ B O I 48 9 2% 75, 2011, 38(2) : 104-107.

Bhatt DL, Cryer BL,Contant CF,et al. Clopidogrel with or with-
out omeprazole in coronary artery disease[ J]. 2010, 363 (20):
1909-1917.

Minarik M.Kopeckova M, Gassman M. et al. Rapid testing of clo-
pidogrel resistance by genotyping of CYP2C19 and CYP2C9 poly-
morphisms using denaturing on-chip capillary electrophoresis[J].
Electrophoresis,2012,33(8) :1306-1310.

Costache II, Rusu C,Ivanov I, et al. Clopidogrel resistance — risk
factor in patients with acute coronary syndromes[]]. Rev Med
Chir Soc Med Nat Iasi,2012,116(2) :383-388.

Sibbing D,Koch W,Gebhard D, et al. Cytochrome 2C19 % 17 allel-
ic variant, platelet aggregation, bleeding events, and stent throm-
bosis in clopidogrel-treated patients with coronary stent placement
[J]. Circulation,2010,121(4) :512-518.

Mega JL.Close SL, Wiviott SD,et al. Cytochrome P-450 polymor-
phisms and response to clopidogrel[ J ]. N Engl J Med, 2009, 360
(4):354-362.

Brandt JT,Close SL, Iturria SJ, et al. Common polymorphisms of
CYP2C19 and CYP2C9 affect the pharmacokinetic and pharmaco-
dynamic response to clopidogrel but not prasugrel[ J]. ] Thromb
Haemost,2007,5(12) :2429-2436.

Mega JL., Simon T, Collet JP, et al. Reduced-function CYP2C19
genotype and risk of adverse clinical outcomes among patients
treated with clopidogrel predominantly for PCI: a meta-analysis
[J]. JAMA,2010,304(16) : 1821-1830.

Kar R,Meena A, Yadav BK,et al. Clopidogrel resistance in North
Indian patients of coronary artery disease and lack of its associa-
tion with platelet ADP receptors P2Y1 and P2Y12 gene polymor-
phisms[J]. Platelets.2013,24(4) ;:297-302.

A SR BT /N HTIA YT R /I B SR AR G g BEAR LT .

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

] R G 56 = 24 4% 75, 2011,32(17) . 1976-1978.

Siller-Matula JM, Francesconi M, Dechant C, et al. Personalized
antiplatelet treatment after percutaneous coronary intervention:
The MADONNA study[J]. Int J Cardiol,2012 May 30. [ Epub a-
head of print ]

Vidali M,Rolla R,Parrella M, et al. Role of the laboratory in mo-
nitoring patients receiving dual antiplatelet therapy[]J]. Int J Lab
Hematol,2012,34(5) :484-494.

Collet JP, Cayla G, Cuisset T, et al. Randomized comparison of
platelet function monitoring to adjust antiplatelet therapy versus
standard of care: rationale and design of the assessment with a
double randomization of (1) a fixed dose versus a monitoring-
guided dose of aspirin and clopidogrel after DES implantation, and
(2) treatment interruption versus continuation, 1 year after stent-
ing (ARCTIC) study[J]. Am Heart J,2011,161(1) :5-12.

Mehta SR, Tanguay JF, Eikelboom JW,et al. Double-dose versus
standard-dose clopidogrel and high-dose versus low-dose aspirin in
individuals undergoing percutaneous coronary intervention for a-
cute coronary syndromes (CURRENT-OASIS 7):a randomised
factorial trial[ J]. Lancet,2010,376(9748) :1233-1243.

Suh JW, Lee SP,Park KW,et al. Multicenter randomized trial e-
valuating the efficacy of cilostazol on ischemic vascular complica-
tions after drug-eluting stent implantation for coronary heart dis-
ease: results of the CILON-T (influence of CILostazol-based triple
antiplatelet therapy ON ischemic complication after drug-eluting
stenT implantation) trial[ J]. ] Am Coll Cardiol,2011,57(3) :280-
289.

Park KW, Park BE,Kang SH, et al. The 'Harmonizing Optimal
Strategy for Treatment of coronary artery stenosis - sAfety & ef-
fectiveneSS of drug-elUting stents &
(HOST-ASSURE) trial: study protocol for a randomized con-
trolled trial[J]. Trials,2012,13(1);29.

Gajos G,Rostoff P, Undas A, et al. Effects of polyunsaturated o-

antiplatelet REgimen’

mega-3 fatty acids on responsiveness to dual antiplatelet therapy
in patients undergoing percutaneous coronary intervention:the O-
MEGA-PCI (OMEGA-3 fatty acids after pci to modify respon-
siveness to dual antiplatelet therapy) study[J]. ] Am Coll Cardi-
0l,2010,55(16):1671-1678.

Bhatt DL, Lincoff AM, Gibson CM, et al. Intravenous platelet
blockade with cangrelor during PCI[J]. N Engl ] Med,2009,361
(24):2330-2341.

Harrington RA, Stone GW, McNulty S, et al. Platelet inhibition
with cangrelor in patients undergoing PCI[J]. N Engl J Med.
2009,361(24) :2318-2329.

Costache I, Rusu C, Ivanov I, et al. Clopidogrel resistance — risk
factor in patients with acute coronary syndromes[ J]. Rev Med
Chir Soc Med Nat Iasi,2012,116(2) :383-388.

Wallentin L, James S, Storey RF, et al. Effect of CYP2C19 and
ABCBI single nucleotide polymorphisms on outcomes of treat-
ment with ticagrelor versus clopidogrel for acute coronary syn-
dromes:a genetic substudy of the PLATO trial[J]. Lancet,2010,
376(9749) :1320-1328.

Wallentin L, Becker RC, Budaj A, et al. Ticagrelor versus clopi-
dogrel in patients with acute coronary syndromes[]]. N Engl J
Med,2009,361(11):1045-1057.

e fi B #7:2013-01-19)



