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[ E] B :HEa Bk ki AiGI7 A (percutaneous coronary intervention, PCI) J5 4 M 4% & 1% 5 b7 (clopidogrel low re-
sponse, CLR) il # 42 32 AN [R) 3 AL BT L /IMRIR YT 7 2 003 B 3 R & 4k o ik ok FHDG 24 Il /N 3R 42 A (light transmittance ag-
gregometer, LTA) i it PCI A5 CLR e 3% 150 71, 41/\1_%‘%_&67\)@ 341D HIRYTT (A) 4L IR BT ] VEAK (100 mg, R
1) B SEMAS E (75 mg, BER 1 ) FREE 1 4R Qi ALIAYT (B) 4 M BT =1 PEAK (100 mg, 43K 1Y) S SEA% 35 (150 mg, K 1K) i
1 1A H RSN Ll HA T H2E 1 4R MRALIAYT (C) 4 IR BT R DT AR (100 mg, K 1 W) S BA% 5 ¥ (90 mg, B K 2 ¥R )it
LA AT BRI RS L4 TS 1A H 2 A BRI 5 75 3 19 1L/ MR 28 5 % (adenosine diphosphate induced platelet
aggregation , PLyyp) F17E A= DU M R 175 5 14 1L /)N B 3R 4E % (arachidonic acid induced platelet aggregation, PLy,) , 1 Bl 7 I IR = 14 % A4
T, SR 3 IR R S FRALd8 i 22 S S D0 e it 2 38 353 A IR YT R Py 22 5 4L 115 B L (P=0.553),PLy, % S0
Lt X (P=0.352) ;3697 1 DA G B 41 .C 41 PLyy 35 8 T W] 41 2 4 {1 (P ¥ <0.001),C éﬂ PLyyp 2 18T A B Wil (P
1 <0.001) ;3 41 PLy, 252 RGH# R . 7 1A RBEV A B C 4L A8 A ke B 005 ot DA R U5 7 A e 1) 8 4 A R
5510 20% 10% 4% (P=0.039) , /I H i & A 225300 8 10% . 14% . 28% (P=0.044) , C 4107 W W3k & AR 0 6%, 8% T AL
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Short term efficacy and safety of different intensive anti-platelet treatments for patients
with clopidogrel low response after percutaneous coronary stent implantation
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(Department of Cardiology, the First Affiliated Hospital of NJMU, Nanjing 210029, China)

[Abstract] Objective: To determine the short term efficacy and safety of different intensive anti-platelet treatments for patients who
received percutaneous coronary intervention(PCI), but presented clopidogrel low response(CLR). Methods: The light transmittance ag
gregometer(LTA) was adopted to screen patients, who underwent PCI and presented CLR, and 150 clopidogrel low responders were
consecutively recruited during their hospitalization. The included patients were randomized and assigned into three groups: Dthe reg-
ular treatment group (Group A): taking aspirin 100 mg daily and clopidogrel 75 mg daily for one year; @the intensive treatment group
(Group B) : taking aspirin 100 mg daily and clopidogrel 150 mg daily for one month and then switched to regular anti-platelet treat-
ment as group A for one year; Qthe intensive treatment group (Group C): taking aspirin 100 mg daily and ticagrelor 90 mg twice daily
for one month then turned to regular anti-platelet treatment as group A for one year. All recruited patients were followed up at one
month after randomization, when the adenosine diphosphate induced platelet aggregation(PLyyp) and arachidonic acid induced platelet
aggregation (PL,,) was determined and clinical events were recorded. Results: There were no significant differences regarding the
baseline clinical data and biochemical indexes among Groups A, B, and C, so were the baseline levels of PLy, (P=0.553), and the
baseline levels of PLy,(P=0.352). At one month follow-up, the PLyp in Group B and Group C were both significantly lower than their
baseline levels (P<0.001); and the PLyp level in Group C was significantly lower than that in Groups A and B; the PL,, levels of
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Groups A, B and C had no significant differences among the groups. The total incidences of in-stent thrombus, target vessel revascu-

larization and cardiogenic hospitalization at 1 month were 20%, 10% and 4% in Group A, B and C, respectively (P=0.039). The inci-

dences of minimal bleeding at 1 month were 10%, 14% and 8%, respectively in the three groups (P=0.044). The incidence of dyspnea

in Group C was 6%, which was significantly higher compared to the other two groups(P=0.01). Conclusion: Double-dose clopidogrel or

ticagrelor can effectively reduce the residual platelet aggregation for CLR patients; Ticagrelor can otherwise bring down the total inci-

dences of in-stent thrombus, target vessel revascularization and cardiogenic hospitalization one month after the procedure, at the risk of

increased dyspnea and minimal bleeding.

[Key words] coronary artery disease; clopidogrel low response; platelet aggregation; ticagrelor

A Bl ok, & IR 3 kA AR TR
(percutaneous coronary intervention, PCI) & i A e /L
Ja B LB R IT AR i 2 — , PCT AR Ji5 i) v DEAREX 5
SN B SR I/ NGR 7 R 22 T B 2 A
) 9 7 S 28 P LA TR ) T T s AR e B SR
& B BL LN ARAE T AF TR B R 22 7, 20%~
30% 1) F8 55 FH i R 2 110 S A B AN BE A A8
i/ Al R AE B AE TR A SN AR R AR S 0 M
(clopidogrel low response,CLR )™, 5% &7~ ,CLR
SR R AFETT O JIUREFE | SCHR A IR A O L 2R
FR DRSS 50 SR M S o L S 2 A 5 R, OASIS-7
WFE B, g ZAs 3 600 mg I 4EHE 150 me/d
BT 1 EREE 1D RS RIS B A
b, REREAR 46% 19 S8 N IR T XU 7 7R
PLATO 5, B0 28 11l P2Y 12 52 4 400 1 70 25 A K
T AR TS M A% B B OR E 2 iy IR 3k 257, (HH
HIXF T CLR B, s AL HT /Ml 245 ik o7 1Y e A7
K TP RO R e oS — R R B
1F BEHL 6 B il R 5 X0 AT IR AR

1 W&MFE

L1 *%

XF T R At BE R R A — B = B0 R B
IR I H2 32 PCLIAYT 1Y F8 25 7 i FH Bl ) DL AR
SRS F =5 d AT I/ MREIRERIN , 2201 1%k 150 4
CLR % . Aktrife . DR 18~80 % ;@ Wi N
ORI E 42 PCLIAYT ; @G i/ 2R 42X (light
transmittance aggregometer, LTA )£ A& B — % g Jif
T T8I/ R 4% (adenosine diphosphate in-
duced platelet aggregation , PLyyp)>40% ., HEBE AR #E . (D
A B ] DT AR | S T R S i 195 0 i AN it
ZW R, QOF TS b a2
L @M/ EOR T 450x10°/L 57N T 80x
1%L % ;@™ & A B IREA 2 ; O U Ik 1 &
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H o AWEIE LR BB KA — R BE B A B
DU UE T AR E YT A A R 1S
12 Fi&
1.2.1 RN

B AR E R R 3 4, B4 50 B, D% KL
F (A) 4 BT A PCAR 100 mg AT MEAS B 75 me, 5
KW RZ 1 4F Qs AkIAYT (B) 4L . BT Al VEAR 100 mg
FAMEAS T 150 mg, K 1R, 5841697 1 A,
JiR BT = DEAR 100 mg FIEANMEAS 5 75 mg, R 11X,
FREiRYT 1A Q5 ALIAYT (C) 4L BT R PEAK 100 mg
(BFR 1) MEAS B I% 90 mg (BER 2 W) #ALIATT
1 G BRHB R PCAK 100 mg FGEHS T 75 mg,
BRI GFFEIRIT 1A IR7 1A JE Z i/
REYRE MR R BN LAEN . OFEZERR
FofF A O VR FE T AR B O LA BE ke i
A, QUREAS R G A5 S AR il I 4
O TRE A BE, G I F, i R TIMI
HH L3 SR TR I P PN S O 0
W%, fEMar AR =5 o/dL ok 20 40 i JE B
X =15% ;70 i W PR AT L 1 4 I £ 0l 21 8 1 %
i 3~5 g/dL 521 41 Jifd 5 BLREAR 9%~15% 5 it
I s AR BT U oL, FL 2T 85 R <3 g/dL 8521 4
JiL BT 5 <9% , ()25 ) K 5 11 W WL PRI 56 3 -1
PRI 4 22 A e FH 25 LA DR G 28 (0 I 5 R i R
FLR 50 85 132 sl it O il 2 1R 8 58 5 9 4k
B 1 R e AR A | A A A 5 ] Y
IEXELSJO
122 hirkeyRE

T H 2 I Bl ) DE AR R S s iR =5 d, R
R &A% B 2 h 5, S 3.2% M e el P e oS
SRR L 4.5 mL FE431 27,3 h PRI o /N A
REDIHE .
1.2.3 R E e E

H R A B MARASTE H I T 200 r/min #5.0> 4 min,
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B3 W R BUE 1/ 12K (platelet-rich plasma,
PRP)  JEKill PRP 1M/ 2, S8 )5 H5 0 H PRP
J& T4 1 MAE 2 2 460 t/min #5010 min, RILE 1ML
/NI 3K (platelet-poor plasma, PPP), 411 PRP Ifil /]s
Bt #>250x10°7L, J PPP 5 PRP A9 /MR K0
% 250x10%L, iz 1 LTA ERINAE 5 wmol/L R i
1 (adenosine diphosphate , ADP) I 1 mmol/L f£4 V0 Jds
72 (arachidonic acid,AA) %5 09 I/ He 2R 4E 2 RE
(platelet aggregation,PA)®, 43510 A — Wi i 11 175 5
[ I /N # 5 % % (adenosine diphosphate induced
platelet aggregation , PLyyp) Fl A6 AE DUR FR 75 5 19 1M/
e 2B 4 % (arachidonic acid induced platelet aggrega-
tion, PLu) , 4% PLaw>40%7E X4 CLR™,
1.3 “%irssk

K SPSS22.0 et B AF AT B A oo A, T
GERER T B B bR 25 (vxs ) Fom , gl 7 8505 14 4y
R B LM (PaPr) 14275, R BT 107 22 40
Brs HHEERILLF AR, 3R BRI
R sl Fisher’s Rk 55 . P<0.05 Ny 22 547 Geit
B,

2 # B

2.1 A& FH

3B F AR Mo BML L Im K2 W, 25
JE L B R | e B IUE 2 A A PR s
D5 T 25 S g L (P>0.05,3K 1),

3B HTEA AR bR . IR Bl ik i 5 R
PCI B8Rk L B A I FH 2 07 1 22 S IR R Ge 124 8 (P
>0.05,%2),
22 R EE R A 45 R

43 5 F BEMLIE YT 3T K B ALIG YT S 1A A K
PLye M PLyy, A B.C 41 & 3 28 PLyy 20 51 4
(49.22+6.53)% . (49.32+8.25)% . (50.63+5.72)% , %=
SEGEE L (P=0.553), 1 HmALRIT G AL
B.C 418 H XN Pl 57908 (46.31+11.46)% .
(29.82+9.29)% . (17.93+10.82)%, ‘54 H KL A Lt
AHZEREGEIFEX (P=0.096), 1 B.C M4
PLyy ¥ 5 3% F [ (P4 <0.001);3 4118 PLyy L35
EZRAGITFEEL,CHBEMNT A B WA P H<
0.001), A B.C 4l #H HZ PLy 7l (3.73+
2.06)% . (4.46+3.03)% . (4.19+2.00)%, %534t
RN (P=0352), 1 ™A #mkRITA A B.C 4l
PLu 25 B2 BN (4.04+2.60)% . (3.67 +4.17)% .
(3.77£1.83)%, 54 ARLMILE R LFEIT=E

®1 EXEREH

Table 1 Basic clinical data

A B CH

it P
(n=50) (n=50) (n=50)
() 67.84+10.15 64.62+9.02 64.02+11.64 0.136
1 [n(%)] 30(60) 34(68) 39(78)  0.151
BMI(kg/m?)  24.54+3.02 24.26%2.55 25.29+3.78 0.192
Il R 2 Wi[n(%)]
SA 7(14) 11(22) 36)  0.070
UA 25(50) 21(42) 26(52)  0.571
AMI 18(36) 18(36) 21(42)  0.346
BILE[(%)]  29(58) 37(74) 33(66)  0.240
W PRI (%)) 14(28) 12(24) 1734)  0.583
F6 I5 I (%)] 6(12) 3(6) 3(6) 0.464
% 4 (%)) 17(34) 22(44) 28(56)  0.086
TR [n(%)] 10(20) 12(24) 1428)  0.645

(P #9>0.05);A B .C AlAl b3 2 RIRTEG I F B
S (P=0.844)
23 s RFEHE T

AB.CHRENAEIT A 1 MH EFERARFMEN
K FA N 10% 2% 2% ,3 4 18] 22 5 IC 5812
B (P=0.091), Horr o RSB T AR 088 0 WA
BRI I P i A e A S R A R A ) 25 S 8 T e
T2 2 L (P>0.05) ;A B .C 4B EH BN R FR1
KRN 20% 10%F 4%, 416534 Gt
B Y (P=0.039), H:ffh A B R E AR FHMEE
REF G FE L (P=0.203) ,A .C A RERR
FF R R 2 A et 2R 3 L(P=0.018) ; L AR P I
e B A A O R A B 3 TR A 4[]
2 G F L (P>0.05,7% 3),
2.4 FEAMWEMHMIG

AB.C HBEIRITIE 1A H Wi 4 & A4
ROME10% 16% 30% ,3 411 2% 54 58 it &
S (P=0.039); Hodr ok i ifi B 4 & A4 1 6,3 4] 22
SICG 2 L (P>0.05) /M I B .C P34 &
A 1,3 ) 2 IR TSR B L (P>0.05) ;3 A
B /0 1 22 5 A e 122 B L (P=0.044) , o A B
PIZH /N 0 Il 22 S T Ge 24 B L (P=0.447) ,A .C §
AN I 25 A FE i eE B X (P=0.011) ,B.C 4
TN H I 22 57 A SE 324 1 L (P=0.05) . C 414 3 f
KAV RME A (B WAL JCIR I RIME KA (K 4) .

3 #

ARSI L LTA B0k ) CLR 3%, 4Rl
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Table 2 Related physiological and biochemical indices, PCI data and adjuvant drugs (wzs)

& A #(n=50) B 4 (n=50) C #(n=50) P
2141 i (x 10%/1) 4.29+0.44 4.36+0.53 4.49+0.53 0.140
120 i (x10%/1) 6.92+2.36 7.92+3.67 8.15+4.03 0.167
I/ (x10%/1) 173.50+50.74 188.20+50.07 190.92+56.73 0.263
N 24 R S FE 5 A% 1 (U/1) 30.44+19.31 34.57+£24.72 40812992 0.117
RIT A 2 R 2 5L e B i (U/1L) 54.18+81.10 73.90+133.10 87.30+173.94 0.468
JR Z (mmol/L) 6.31+6.86 5.84+1.92 7.01+6.16 0.558
WL (umol/L) 75.76+24.45 78.87+21.65 78.88+33.13 0.799
I [ B (mmol/L) 4.43+1.25 4.42+1.21 4.26+1.20 0.744
H 3 =B (mmol/T) 1.46+0.58 1.60+1.01 1.75+1.11 0.316
{1 %% B i 26 11 (mmol/L) 2.67+0.95 2.64+0.95 2.75+0.95 0.831
T ML [n(%)]

EFET 1(2) 1(2) 2(4) 0.773

kil 39(78) 38(76) 36(72) 0.778

22 0] i 52 13(26) 23(46) 18(36) 0.114

A5k 3l ik 23(46) 21(42) 20(40) 0.826
Gensini P43 101.70+62.73 102.12+60.72 115.92+80.95 0.556
I [(%))]

7725 50(100) 50(100) 50(100) 1.000

B 32 1A BH i 771 46(92) 45(90) 46(92) 0.919

ACEI/ARB 43(86) 42(84) 45(90) 0.668

fil§ BR R 2k 41(82) 40(80) 42(84) 0.873

x3 EAREHRETER

Table 3 Results of clinical events during follow-up

x4 REUEHHEHER
Table 4 Results of safety events during follow-up

[n(%) ] [n(%)]
- A B CH4H A4l B4 cH4
it (n=50)  (n=50) (n=50) P AR (=50) (n=50) (n=50) P
FEAR G 5100 1(2) 12)  0.091 H =4 510)  9(16)  15(30)  0.039
O IEESET 2(4) 0(0) 00)  0.132 pN i 0(0) 1(2) 00)  0.365
EBIEHECUEEZE  3(6) 1(2) 1) 0437 /N H 1L 0(0) 1(2) 12)  0.602
e 100 A A e 0(0) 0(0) 00)  1.000 B/ H i 510)  7(14)  14(28) 0.044
WER R 1% 1020)  5(10) 24)  0.039 057 D] X 0(0) 0(0) 36)  0.001
SCHE I 2(4) 1(2) 00)  0.360 i o i
L T 36) 12 00)  0.166 oI 1 PR TS B (6 ASBIF9E R T LTA vE 2 —F
T A 5100 3(6) 2y 0472 2 MRy M/ NR D REAS I 7 12, R FH A S PR 15 S50

X RIS A B : SR FH U SR M A e o 40 9% i 9%
SRAEHT I /NIRRT B 35 ks CLR B 19 1/
BRI 5 M it 8 I I A0S I A R P % R g
(0 A 5 (E G 35 IR 1 SR N Il A R I A A
O TR PR B B AR R AE R

1 WUR RAE JAMA MIBFSE FLEL 1 6 Flfil /N 2l
FE AU 5 5 0T T 00 M PR 2% i S ) (B, 45 SR 4
7~ LTA VerifyNow 5 Plateletworks 3 F 45 Il 45 5 47

/IR SR T T o O A L ik R A T I/ Al R AR R
JERYE RGE , TR A /MRS RE DN € 7Y
“EhRIET

FIA X PCI AR5 CLR 3% Bt i /i 9 e 36
707 58 KAy 7 I B2 BF 5 BRI R A ARYT
ARJG 4 h SCRF M B — 24 EnZE 52
Ja KA SCHEN B A 51 A AR SRR B 1 )2 A
MM 7E 5= Deamen 55" WG BN, 24 60% 1) S 21
WIS R ARSI A 1 H W, A B 52



B3TEE M B M E TR E ARRIRAGTLL MG T TR 3 K S B A S SRS T AR SN 8

2017 # 6 A

VW7 3 K 2 AV oE [J). B mt R 2 2R 0 (A SR B4 ) ,2017,37(6) :697-702 -701 -

CLR B3 Ak i a1 o 1A H il EATE AN
b 1) S B B B s Bt il /N AR SA 9T D0 SR DY i
TE WAL 2, [m) B ik 2 B B[] 5 A e ol /Nl TG 7
A REA Sk 1 H ot =

CL N A% B S AR ZY , O IRJS ASBE B3 7= A 4t
ML /INBRUR B 7 3 2o JFF A 28 R A0 AN AL 2o R4 R
SRTEPE T Ak A R R AR AT, S
NS B A 4 2 80y LA 790 R B o Gk A
7 AT e LT RN ' OASIS-7 BFSY
AN, IR A R R AR YT 7 d RE R I A
P 5 Bk 2% &5 AiF (acute coronary syndrome, ACS) £ %%
RN AR Y K I RE W kD R T O L BE L
LA e RS 28 pi S, EZRIE S S BE AL 7 =X
ANBET FiAf5 A bRl ACS 3 | T A ik CLR
B AT A ARG . S,
GRAVITAS #f 5% il VerifyNow ¥ # Hi CLR H # 3F
T R A% T SR AL BT I NIRRT 6 AN H L 4
R BRALTR YT AR BB FE T2 O A B S 28 Py i
(KA ARBESERIFEAE T CLR B, S As &
IS AT I (] 42 OASIS-7 £, 1% GRAVITAS % ;
S5 EIXTTF CLR B3, BURS )t S A 75 iR Ak iR Y7
1A HRE 3 G /MR BPE, {HY GRAVITAS
S5 — MR RE R ARG PR S 1 o 0 il 3 0 T #
OASIS-7 S Ak RIT K I & 2B 2 3.1% , /N il &
A28 4.8% ; GRAVITAS B 5% ™ 5 A1 45 H i s & A=
B 1.4% , A 10 HE 23K 12% 5 A B9 b A
IR AL IR YT AL I AN L R A R A 2%, T
/NI 14%

55 GMLAR TR LL A B s 2 ROR 2 O &
FIEARI , WSO nT A A NV E R DR A B
T HA AR, Bl R AR TSR AR, PLATO
G2 IR S B 165 FH T T S AK B R BEREFE IR ACS
B 16% 00 IS FET O U ZE T A iy &2 G 24
ST HA OASIS-7 2561, PLATO [F] # 5 i 1
CLR & A7 &1 X M i SRR 7 it Stk
K6 B AE H S Bk SIS T RUECE | SR ARBT I R R
7 A] L1 i S Y, PLATO ®F 9 7ERE S 1 4F b
L 2% 5] 5 46 B 4% 10 2 B L R R R 9% E
BB R R R GR 13.1% 5 A 5T Bl Ui
1A H B R H IR /I 1S 0 & A 38 A 2%, Ho ok
22 R A /N I G s R S | e R 2R R S o o
I, X 7R X CLR FR A BEAT BT X Y e 1
FRIRTT A X AR PR Y B R A SR AR R T AT G
WD =R kA

AT TEIE , 2 i 5 O 1 VWS R Xfe e A R
H 109%0~20%""" , AHIF T8 e B AS B 185 W 1% DR X (19 A
FERN 6%, FnT REALHI LT A% B i A i iod 1 1
TURZAT 55 12 8 1 -1 FEPUNR Y-85 30, AT 1
240 L SR KT ST R GE 28 C 2R 4 A
B 95 S MR = WRERZE DLW, PR SRR AR A
PR BOCE B2 AN R A%t B 16 5 7
F14 TP 0% DR XELE AR K 22 B i, 3 A A AR AR 2 1 TR AT
BAE YT

ABIESE B¢ BRAE WU 57 ik SR A 7 R AL T /M
AT S 8% 6 A4 I /I 2R 4R D RE K RE Bl A1 4L
HVR) K R T B AT P2Y 12 S P o
FRERHE B 19 4 RE S DL BEAE A HURR RN T A A T
WHRALIR YT AL 2 LB FIRZ 1 AR PLae 035
IR I 4490 R 49% , 3K 41 /18 5 S B 345 1K S 10 B 52
WRRAFAE  AEA LB P R R 4% AR )5 S
— A5

ABIFEREA AR B0y, Xl PR 28 45 1 A4
PRI A, (B4 B R HEOR [RA T S X 1
/ISR B D) BE (1 W) 5 LA, T 175 2 T PR X 11
J AR T ARG 2 L 0 AR 5 B X s 2 F
¢ e PRS2 B B AT 45 A
(BEH]
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