536 55 8 M ERIR M (A AREEIR)
2016 4F- 8 H ACTA UNIVERSITATIS MEDICINALIS NANJING(Natural Science) - 967 -

WEFESUFENBORLREARFIMRERR N EERT
RZEEHR

FHEL,R O OT,E ORLH OB WRE KR, F OB, ARE, TAR
(R ER R — B E R DIERL, TTJ5 B§ET 210029)

(8 ZE] B PPAOUER A AR 5 R Ak huae 1 55 R G AR L X 560 28 K AR ) K SCZR R (percutaneous
coronary intervention , PCI) A 5 G MHA% 5 (I 52 Wi (clopidogrel low response , CLR) £ 35 Ifil /M R EE DI BE R S 224, 77 3%
SEECR PCI AR i 38 3 2% /M SR AR SR & B CLR fBRE 92 BIBEHLAY A B B4 S5 0GR, WEEmdlsss 1 A
Ja i/ R R AR DI RE A AT BETT 1 AR AR IR TS S22 b, SR . FEAE e 0 R] P 20 J8 3 1) BRI IR 7 75 5 1 /Al 2R B %
(adenosine diphosphate induced platelet aggregation, PLyy) TG ZE 5 (P > 0.05) ;{H7E 1 A H BB RS 2 41 PLyy 5K
THHFIRH (P < 0.001) ;1 RV FEA R FAFAEPIHE R AEFRIE N 4.3%, 5 R EH BN RS R A R TR
FERLH , F2 BRI T A B S 3 8 T U AR R (P < 0.01) o SRS K 1ML (0% vs. 0%) /N IL(0% vs. 0%) %
TR . (10.9% vs. 10.9%) W& A F 5 WA A2, 8518 53 IR LA L, BUS R B S As SR e huke 14> H A 35
RSt A% 7R RS R I R AR 3 B AIG 1 ARBE TGO URPE R BE SR, HoRBE AN M i XURS:

(RG] M TR ; 28 BRI KA AA 5 1/ R AR MR i MRS ?
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Efficacy and safety of double-dose clopidogrel treatment in patients with clopidogrel low

response after percutaneous coronary intervention
Li Jimin,Zhu Hui,Xu Ke,Wang Fei, Yang Lu, Hu Xiaowei,Zhang Shuhua, Li Juan,Hu Xianqing,Li Chunjian”
(Department of Cardiology ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To evaluate the efficacy and safety of double-dose clopidogrel compared with routine-dose dual anti-platelet
treatment (DAPT)in patients with clopidogrel low response (CLR)after percutaneous coronary intervention(PCI). Methods:Ninety-two
CLR patients were screened by light transmission aggregometry(LTA )after PCL and randomly divided into the clopidogrel routine-dose
group and the clopidogrel double-dose group after taking routine-dose aspirin and clopidogrel for more than five days. Platelet
aggregation was determined by LTA one-month post-randomization. The patients were followed up and all clinical events were
recorded for one year. Results:There was no significant difference of adenosine diphosphate induced platelet aggregation (PLypp)
between the two groups at baseline(P > 0.05). However,the PLyy level of the double-dose group was significantly lower than that of
the routine-dose group at one-month follow-up (P < 0.001). The major adverse event rates of the two groups were both 4.3%. The
double-dose group presented less secondary adverse events compared with the double-dose group,mainly attributed to cardiac
rehospitalization(P < 0.01). The two groups showed comparable major bleed events (0% vs. 0%) ,as well as minor and minimal bleeding
events (0% vs. 0% and 10.9% vs. 10.9%,respectively ). Conclusion: Double-dose clopidogrel can significantly improve the ADP-induced
platelet aggregation during the first month and may lower the cardiac rehospitalization event without excessive risk of bleeding in CLR
patients undergoing PCI during one-year follow-up.
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i ] DCARIER 25 SO B A8 SUBRL I MR Y 7
A2 VETE K ZE B AIE (acute coronary syndrome, ACS) f 44
BOANRG BF RARARIG Pz —, SR
BEA SAMLARS T2 AR TS R LR I/ M
VEFIAFAE B MR 2E 57 4%~30% 11 & 7 R
TR SAK TR (75 mg qd) B N BEIS EIFEAR ) 1M/ Mg
RALAMHI A, X R IR R A B B
(clopidogrel low response, CLR)™ AHYSUEH i
R IR L Bz T AR Bl K S B4 A (percutaneous coronary
intervention,PCI)*E%!D%,%% CIR B kRS T
BT ] DEARARR S B 8 e 3R (22.0% ws. 0% )P, CLR
SR O LA A R SR S BE OA Ae 1 XURS: f 2
e, AR CLR 3 I R AT SOt i/
Bty 70 el Ll R T BA 0 B 3L

ARG R B2 /R R EEAY (light transmis-
sion aggregometry , LTA ) U Al FH B] ] DT AR AN SntEA%
TR I/ RS AR 7] SIS A R
hire 1 H X SR ARG CLR B /MR R
LEDNRERI R 2 4 S MR BT/ MR ¥ 52
PR

1 &7 E

1.1 x%

BEZEATE 2011 4F 2 —2015 4F 1 Hiti2 T'rd
BRI B — B B B I He 32 SR AR
O R T A G2 i/ R AR AU e SN A 7 A1
FRi# o ATESRHEANT : DAY 18~80 % ; 2l
Fa e RS (stable angina pectoris,SA) B A Fi xE
HLOZE (unstable angina pectoris, UA) ol 2 PEO L
FEAE (acute myocardial infarction, AMI) f 3 ; @ E
SRR TE DR B s @B SR,
BRARAELNT - QOX BT ] PR | G T o B s A i
2 Q@ HAR R iR EH (/i<
80x10” A/, B A ML PR S, 3% Sl 1 i Ak il
B4 ) ; @RI AR AREE AT 58 TPk v It
ARCURAE 5 AT A 25 ) MRS B (U0 CYP3A 410 il 51
i CYP3A i T30 LML/ MR T BN 254, @ 51 H
b , T A fim <1 4E2
12 7
1.2.1 i

B N ELEABEIT BRI IR "] PEAR 100 mg+
SN B 300 mg, LABTE]IVEAK 100 mg qd+5A A% B
75 mg qd 4EF, IR ARS8 . 1E4T 1ML
/IR SR IIRERSIN R CLR B3 S BEHL A A SEHA%

HRLA A AU A, PR R T i MR
T ZE  OF M . P EIVEAR 100 mg qd + &4
kA% E 75 mg qd, 12 1~ H s QXUEFI 2 - Fr] ] LA
100 mg qd + SEMA% T 150 mg qd, 1 ;B R PLAK
100 mg qd + FMAKE 75 mg qd, 11 H
122 o5 R AR 2 et

HeEIMEREEIL (540V S, Chronolog 23, 3R] ) |
4 F S I (XS-500i, Sysmex A7), HAS) (&
2.0 ML (Centrifuge 5810 R, Eppendorf 23 F], f5[E) |
W (Eppendorf 23 7], #8 & ) | &L Af (Chronolog
ANw), FERE) BPEREAE (Chronolog A F], EE), b
F/MRRAEAL 540VS BLE LR . 20K B35
1 mmol/L 1€ 4 DU 4 2 (arachidonic acid, AA,
Chronolog 7 F] , & E ) Ml 5 wmol /L Y —#5 R Af
(adenosine diphosphate, ADP, Chronolog 72\ H] , 3¢
)o

FERR A 2 B ] VEAMA S iRy r 240 S d Ja
I 0.5 mL MIBXEREFTLEER] (1:9) AR LA R AR DK
1M 5.4 mL, 78 3 h AL RCREEDDRE. 1H 7ok
SRAEMMAETZEE T 200 g B0 8 min, W EZEE
MM (platelet-rich plasma, PRP) , & 5 F 41l B
ST PRP i I/ s KRR LA T
ZWT 2465 g B0 10 min, WEHR FJ245 /MR
(platelet-poor plasma,PPP); F PPP 1F Ay % & BOKF
PRP H il MR BEEEE A 250 000 4>/l 2247,
S PRP H 5 ML/ R BE 7E 250 000 4~/ BAF, 1)
Toits AR, T8I G /R SRS iff /M SR A
TIRE, L PRP A28 U0 B S A IESF 9 PRP FEAR
TBOASG 27 i/ DA SR B ASCRS: TR v fr) A R S 85, 53531
HIA 10 pL AA 2.5 wL ADP, #Hi£Ri247 8 min &
HEC YNNI 2 =

AHFFEHF 1 mmol/L 10 L AA 375 AL/ MR
FE (PLyy) >20%5E SR BT R PEAREHT K 5 mol /L
2.5 pL ADP 5 310 1L/ VR B 56 (PLy ) >40% 52 X
H A A B AR S
123 &HMiF

TEMH B E VIR 1 AEHAT I 12 8l ik
Vs, VPAA TR A R O EZAR R B
Ui 1AEPIA 8 BB f I, RO IRTESET |
JEBFEME O WU SE RN BRI PR A QIREEAR R 53
. 50 1L 4 1L 32 2 (target vessel revascularization,
TVR) . CIEMERFARE; @Z AP f4E TIMI
(thrombolysis in myocardial infarction) % [ FE |
U R ot
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FOCEE M . O RSB T SR HERR B
WA AR IE R R S BUIET- LIAMY AT ;@
EBFENEC WU TE 2 A MRS 9 45 22 30 min LA
B2 ANARARC L R IBORT B AR Q U, BiE
UL CK CK-MB j#id 1E 5 FR 2 A5 LL BSOS
T T IR G @M A e R Ry
G ZH 2R PR it 0T B A SR L st ST i 2 ) SRR IR
FEMNT G L S A 2 RERRAS:, SRt (Al 24 h;
@ S ZE N IR 1Y 2 SCRH 38 [ 22 RF IR & 25
(Academic Research Consortium, ARC)#RifE ; @#E IfiL
W A SO I A AT R A T A H A PCL
oy, 3 e MR B ik 52 1% # #E R (coronary artery bypass
grafting, CABG), I IfiL 45 J2& 45 $5 728 1 v 2] 378 Bty 114
AN DA 2GR B I NG ; © 3 il i SR
JH TIMI Hi 1 73R bHfE
1.3 sitFak

T BORHZ IR S S04 6 IR A0 1R 34
B+ AnifEZE (X £ ) FR , AL TR FORHY LLBCR
ISEREASHY ¢ K56 AFFE IEATE A i 2 %
5 USRI [ M (Ps, Prs) 13571 2HIA] UECR HIAE S
B g BRI S0 s THECRORLU A 3 R KR A
(8] LR X2 KB TE Fisher’s RS OAGSS , T £t
K SPSS20.0 S it 2£Ab B P < 0.05 B EHH 5
-3

2 # R

2.1 BHALAFIE

e AGERRE 92 ], REHL o3 A\ SUAS B i A i
FXUGEFIEL, 45 46 B, PIZLARA BOAFRE M0 BMI
il BEAs A fbdebn GO E T2 1R B PCL
TR 2E RIS X (P> 005,36 1~3)

22 BHEAAERMES 1A AR f RIS &
A3 ¢ 39 ) 5 R0 i 2 5 U 7] 2 21 %) PLy 53

BIR (4.0 £ 2.5)%F1(3.7 £ 2.1)% , 1 A~ J Bl 5 B 76

HEYIRZEHER A 100%, H BLF2H 5 30577

ZHAY PL 230 (39 £ 2.8)%F1(3.3 £2.1)%, UL -

BT R EG #2255 (P> 0.05), fEBEIRF

FIL5) 2 5 XU 4L PLyy IR C B #2257
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Table 1 Clinical baseline characteristics and adjuvant

drugs of the patients
A 2 2 VIR
TiH WL R W Pl

(n=46) (n=46)
() 64.1 £ 117 627 +8.6 0516

[ n(%) ] 16(34.8)  11(23.9) 0.252
BMI(kg/m?) 24.8+33 251%29 0561
i R W [n(%) ]
O JIUEE 18(39.1)  15(32.6) 0.514
AFARE LB 22(47.8)  22(47.8) 1.000
e B2 6(13.0) 9(19.6) 0.397
BT 25(543)  32(69.6) 0.133
PR 14(30.4)  15(32.6) 0.822
REFES [n(%) ]
CUESE 3(6.5) 1(2.2)  0.609
PCI 5(10.9) 1(22) 0205
TEARBKEHEAAA 1(2.2) 0(0) 1.000
et P 28 T 4(8.7) 5(10.9)  1.000
WA 18(39.1)  17(37.0) 0.830
Il 9(19.6) 9(19.6)  1.000
I (%) ]
T2 ) 6(13.0)  11(23.9) 0.179
e S 44(45.0)  46(100.0) 0.475
B 32 A i 51 32(69.6)  33(71.7) 0.819
ACEI/ARB 31(67.4)  29(63.0) 0.662
= 34(73.9)  27(58.7) 0.123
R | 17(37.0)  11(23.9) 0.174
ARG 5(10.9)  8(17.4)  0.369

&2 BEMERBENELER

Table2 Physiological and biochemical indexes of the patients during hospitalization

i H A (n=46) RUZEFN A (n=46) P
A5 (%) 63.0 + 8.3 62.1 + 6.4 0.632
ZEEEF AR MIPE (mm) 490 +59 475 + 6.6 0.358
LI40(10/1) 442 +0.48 4.42 +0.54 0.997
M40 (10%/1) 7.5 +3.0 7.6 +2.8 0.837
/MR (10%/1) 180.2 + 67.2 186.3 + 46.2 0.612
ML A (g/L) 136.1 +15.2 134.8 + 14.7 0.692
S JE [ (mmol /1) 46+ 1.4 44 +12 0.417
{12 B2 g 28 4 AR B (mmol /L) 28+1.0 2609 0.280
I YLEF (mol /L) 74.7 £ 18.3 78.9 + 24.4 0.363
JRZE A (mmol /L) 5.3(4.2,6.1) 5.1(4.4,6.6) 0.776
WRR AL E(U/L) 28.9(18.4,50.3) 22.8(18.0,45.4) 0.325
KRITE AR AR L/ (U/L) 28.4(19.9,75.9) 24.7(20.0,44.1) 0.497
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Table3 Coronary artery angiography and PCI characteristics | PRSI
of the patients 257
5 RN R P ~ 20
(n=46) (n=46) 3; 151
PR A (%) ] =
SR 9(19.6) 8(17.4)  0.788 107
RS AR 17(37.0) 18(39.1)  0.830 57
AR 19(41.3) 20(43.5)  0.833 0
B T 5(10.9) 2(4.3) 0.432 FE Bz 14 A B
BITINE [n(%)] 30 O R
EFET 2(4.3) 2(4.3) 1.000 70 WU
s 53 35(76.1) 34(73.9) 0.810 60 N
i % 15(32.6) 15(32.6)  1.000 | I
1Rk 21(45.7) 14(30.4)  0.133 g_ jg
Gensini 43 (45) 89.1 £53.5 117.1+83.0 0.058 S 0
SR () 2111 1.8+1.1  0.190 o
HHLEAR (mm) 3.1 +04 30+04 0142 o
3 K (mm) 502 +283 449+277 0370 .
fEBERAT] 1A~ H B

[(50.5 + 6.4)% vs.(49.6 + 8.1)%,P > 0.05] ,{B1E 14
B U7 I AR B XU 7R B 2H 1Y PLe 0 (R T8
W40 [(31.6 + 11.5)% vs. (414 + 11.8)% ,P <
0.001, &l 17, 1 HOBUAFFHR 2 CLR B0 R4 2
T M 2H (82.6% vs. 50.0%,P < 0.01),
23 SRR EAMN ] FR

FA AR Y 5E i 1 AEBEY, TCR VTR,
HRLA S A R A 1 AR R EAR
A R AR N 4.3%, HhafE oL
(2.2% vs. 0%) AEBIENE L NFEFE (0% vs. 4.3%)
R MR T (2.2% vs. 0% ) , o SRS 7 4 &
Az 1) 2 AR SO O A i R 3 SR £ o 9 ] 1) S AR
AR T8, MR R A IR EA R %R
TSR 2 (28.3% vs. 4.3%) , Horpu EPE
A B2 3 & T AE R AL (21.7% vs. 2.2%,P <
0.01), # M 20 5AUE I 41 TVR 250518
6.5% vs. 2.2%,, & R L5 AR AL 5 O
TEPEHABE A R FA53 51 ML (0% vs. 0%) .
UA(10.9% vs. 2.2%) SA(4.3% vs. 0%) D> INHEAR
(6.5% vs. 0%) EERHE (0% vs. 0%) (7 4) .
G VR R E DAL R ) & AR 10.9% , WL
7 2 A K I (0% vs. 0% ) . /NHA L (0% ws.
0% ) M I (10.9% vs. 10.9% ) & 4 % 5 # M
FIEAME (R S),

3 it g

CURE #F5E & BUX T i 3, 1B Bl ] DT

PIgLLE, P < 0.001,
E1 m/MRRER
Figure 1 The rate of platelet aggregation

R4 FTERRETREHREER

Table 4 Incidences of major and secondary adverse events

[n(%)]
WHIFEA USRI EA

It (n=46) (n=46) P
FEARFM 2(4.3) 2(4.3)  1.000
CEVESET 1(2.2) 0(0.0)  1.000
EBFCH: O UAEIE 0(0.0) 2(4.3) 0475
St o 4 v 1(22) 0(0.0)  1.000
WEARR S 13(28.3) 2(43)  0.002
A8 i A A 3(6.5) 1(22)  0.609
O URPE A BE 10(21.7) 1(2.2)  0.004
L HUAESE 0(0.0) 0(0.0)  1.000
AERERLLBM 5(10.9) 1(22) 0.205
RoE AL 2(4.3) 0(0.0) 0475
DUIREARS 3(6.5) 0(0.0) 0.240
DR E 0(0.0) 0(0.0)  1.000

x5 REUEHEEER
Table 5 The incidences of safety events [n(%) ]

L2 WS A
H (n=46) (n=46) P
K i 0(0.0) 0(0.0) 1.000
AN 1 0(0.0) 0(0.0) 1.000
BRHH I 5(10.9) 5(10.9) 1.000
Fpidaniiil 3(6.5) 1(2.2) 0.609
B I o, 2(4.3) 4(8.7) 0.673
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ARG AR TR I RSB /IR YT (DAPT) 55 5 B
A VCARA T4 G M 45 3R 25 0 S DAPT 8
L HTFIRIR AR5 R BT R R ERR &
SANEAS T DAPT rh AR A 0 W , 503 FR B A AE
CLR, Hx e 3 i et R G A R A

AR HETE A TR 54 CLR #1777
SRALPL L/ MRIATT IR A AER AR YT 1 07 =R
mFE] b eg— 3k . CURRENT-OASIS 7 #F 5%
KX NSTE ACS B35 M5 S b As 3 5 i 7 d
Al D 1A A BEVTRH R IR AR TS O LR
B R A v i) S B S A I B T R
MR AR, SRALIAYT 4 TIMI =2 i (1
J M AR R e 4L TG S Y SR 5 R TR
02, 9T R X o0 A ik R E R R 7E CLR,
GRAVITAS % VerifyNow J5 745 Hi ) CLR #Infi5 &
mA% B R SR AR BT L MRS 6 N H L S5 R R LA
MR T A7 791 2] 1 = T 0 2 R A v R ) o
FEARAT B BH 5 3 |, U ) 2 ot RGBS 88 T
17.6%", X $7~ AU ) it SETAS B TR T I DB
S At S R USSR R - AAIE 5 R HIDG2 7 1L/ MR
RAEAYUAGI PLypy 7 X CLR, ZEUMHHE 55 7] B o Ak i
EEERE 1N H, G5B EA PLy B &5
AL, 5 OASIS-5 BFFTAHAL, WU St A% 5 711
AL S, A6 M SR AR AR
HH 114 R R A L/ IVBR T P R R TS R R
FEREAS i R A RIS, SRS S A% 7 5 Ak TR 97 1 A
Al BERRA G2 it/ SR AR VAR I 1% CLR BB 1Y
e RO ML A5 A, AR 9 I 380 U5 5] e 2 k2 i
# CLR A D IEPEREABE R

TF 5% 3 W 22 5503 40 P9 A 42 A T S e
ARG 1A A 0 OASIS-7 BF 58 A 8 m A% 25 71
AL 7 d, BB A, AT REAS 2 DA A A B i ek
2 BH NG PR3 25 T GRAVITAS BFSE NS S kg
AR AP IMRIGYT 6 S, Z5 5T ReHE fin i
MR RS, PRI, AR SCA X CLR B 457 WL
¥ ) AR TSR AR IAYT 1A H TR Al
AR BE

WU 791 2 G A TR R B 4 M 10 o1 4 R S 4R
AF AIEIT A OCARAESE 5 R 4 it/ NS 5 A iiF
58 2% PR MLAR T5 A DT AR AL A 1 D Bt 25 571
IS LARE AT RE ST IG5, MIRAHITE K
A 17.4%1 CLR £ 35 78 i H U 59 o I 1 /N
RAERAAAT FBAEA S, ACCEL-DOUBLE fiff 58 %
BT A CYP2C19 + 2 5% + 3 A2 (Y CLR R #H ik

FHRUAR 7] 2 S A B S5 I AN BB 3K 3006 2 1 1L /AR
PSR O T I B W5 e AT R P2Y 12
SZARFEGF SO H PG I A e = BTN R IR IT AF
HoAbsRAHT L MR TT SRR
AT R Z AL . AL R E BIEAIX R
i AN JE DAAER S8 1170 B DU 77) B S A% 75 % CLR
B FEA R A2 BART LS5 R TR e
2L Meta Jp BT BORE,  [RIAER] WA IEBE 2 SR Bk s
QTEGfZE CLR A BN ] 162 /MR R AT
REREIN , W IR AR VerifyNow 55 J7 35 AT REHE =1
CLR S0 8 A TR 238 ARa Sz /M SR 4R 1)
R ARG U VA 2 X6 W PR 2% 58 0 AN (LY 3 Aol i/l
DIREASIN J7 i 22— B AT AR S b ARG 0 o] ] DT AR
FG AR T T 89 COX-1 F1 ADP 38 38 $l30
TR Sk oo A IR FH BT W) EAR RN ST A 75 5 T Ay
IV ER A 2R A e 1 5 R IR RS AR OG0 0k
I/ R AR T REAS I 2 H A2 IRy I/ Al 2 RE
LRI Rz R R t=F T ¢ 97, e B a1l AN £
JURS B VEHRAER B LT O SRR RN A
B, QWEVIET AR E AR S Ik AN ek T
fli R 7 SR 0 R A L
SN ASBIEGR f s XU ) A% AT ek
& CLR B 11y 0L IS Mk O IR B
B, LRGN PRAF 5 A HS 0 XU T, %
CLR H& 45T 357 E s S5tk iayr 1 4 H 2
B B SRAHT I MRIA YT . #7 CLR 235 IR IR
A 700 et U T AR I BR SR A AT AR A B AR
il , 7 2% AR AT MRIA YT TSR
(8% 30k]
[1] RO MBI E S AR, ha.l
MR E R 5 2. P ES R kA IR ST
5 rE 2012(f&4) [J]. AL AR 2%, 2012,40(4) «
271-277
[2] Windecker S,Kolh P, Alfonso F et al. 2014 ESC/EACTS
Guidelines on myocardial revascularization ; the kask force
on myocardial revascularization of the European society of
cardiology (ESC)and the European association for cardio-
thoracic surgery (EACTS)developed with the special con-
tribution of the European association of percutaneous car-
diovascular interventions (EAPCI) [J]. Eur Heart J,
2014,35(37):2541-2619
[3] BRSO ME W2, O ME RS RS
Z 4. 2k ST BHA AL URESEZ Wi A6 Y7 15
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