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[ E] H® KRN AJGIF (percutaneous coronary intervention , PCI) AR J& H B ME A% S KT B35 30 FH XS 57
TSRS T RS B I IR T 0 85 BB 4t 733k - R E PCT A H B GUMEAR T HEHT (i MR I 3 <30% ) s 188 ], KL
A3 R SR T H R (A 41,64 1)) SRALAS B RS TR 2H (B 41,61 i) R BRI 240 (C 41,63 B, RJG 7 d 434G —a
R iR # (adenonisine disphosphate , ADP )i 38 B9 ML /MR DR ARJG 1 d S 7 d KA C [ 8 H (high sensitivity C reactive
protein, hsCRP) , WEEAJG 1 4~H f 6 A~ H BT FELL A B2 (major adverse cardiovascular events, MACE ) K82 B2 ) 1 & A= 2R
LR RSE 7 d KD ADP B IE A/ MEIIHIZE, B 414 C A/ MEAHIR I A=, A A2 RA S FE (P < 0.05);
B CHIi/MEHRET B 41(P < 0.05), ARJF 1 d Kl hsCRP,3 4155 R 2 RIGEI2EE L, ARG 7 d K hsCRP,B 41K C 41
YA S0 ARG, RN A ZHAHL 22 R A G247 (P < 0.05) ; /1 H B 41, C 41 hsCRP FRE I (P < 0.05), MiiEARE 141H,3 41
ZIH] MACE K B th il e A 2R 0 i 22 57 (P > 0.05) ; BT 2RSS 6 AN H I, B 4 M C 4 MACE RARHBERT AU, R
FYiH=E (P <0.05), H C 40 MACE K4 (KT B 4H(P < 0.05) 15 3 2122 [l B8 Y I & A SR A B G843 L (P > 0.05),
518 . PCL AR5 I LGS S HCHT R3S, B P S B i TR T B TE A A 350, RIS RS

[K$EIR] B BIDIRBIKA ATRIT s SMAR TEHCHT ; DU B It

[FESZES] R5414 [XEkFRAERD] A [XEHS] 1007-4368(2016)09-1085-04
doi: 10.7655/NYDXBNS20160912

Treatment options for the patients with clopidogrel resistance after percutaneous coronary
intervention

Zhang Sheng,Sun Jianhui,Zhou Xuezhong
(Department of Cardiology ,the First People’s Hospital of Changzhou ,Changzhou 213003, China)

[Abstract] Objective:To investigate the clinical effectiveness and safety of double dosage of clopidogrel and ticagrelor in patients
with clopidogrel resistance after percutaneous coronary intervention(PCI). Methods: A total of 188 patients with clopidogrel resistance
(platelet inhibition rate<30% )after PCI were randomly divided into the conventional clopidogrel group(group A,n=64),the double
dosage of clopidogrel group (group B,n=61)and the ticagrelor group (group C,n=63). The platelet inhibition rate of the adenosine
diphosphate (ADP) pathway was tested at the seventh day after PCI,high sensitivity C reactive protein (hsCRP)was measured at the
first and the seventh day after PCI,the incidence rates of major adverse cardiovascular events (MACE)and slight bleeding were
compared among the three groups at the first month and the sixth month follow-up. Results: At the seventh day after PCI,the platelet
inhibition rates in group B and C were significantly higher than that in group A(both P < 0.05),and the rate in group C was higher
than that in group B (P < 0.05). At the first day after PCI,no significant difference in hsCRP was observed among the three groups (P >
0.05). However,at the seventh day after PCI,hsCRP in group B and C was significantly reduced compared with the group A,
respectively(both P < 0.05),and hsCRP in group C was lower than that in group B(P < 0.05). At the first month follow-up,there were no
significant differences in the incidence rates of MACE and the slight bleeding among the three groups (P > 0.05). At the sixth month
follow-up, the incidence rates of MACE in group B and C were significantly reduced compared with group A (both P < 0.05) ,and the
rate in group C was lower than that in group B(P < 0.05) ,but there was still no significant difference in the incidence rate of slight
bleeding among the three groups(P > 0.05). Conclusion:In patients with clopidogrel resistance after PCI, ticagrelor is more effective
without increasing adverse reactions.
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e ) DG PR AN SR A% T BB S L Il R R AR IR
7 E R 28 52 AR B KA AJBYT (percutaneous coro-
nary intervention, PCI) R J5 B W LA TR, A
N A% B AN AR 38 3 5 BT B R B 1 (adenonisine
disphosphate , ADP) 32 {1l il ifiL /MR ZR £, 38 T A 4L
REAR LY Th Z2 Fh 5 E R 17K o AHFR 3 B Sk A%
TR 32 2R DR S e X 2 W ik = B g
BN AR, B ks TR, A WTIEdRE , &
K 1/3 1 ST SRR B S /N AR A
kbR, FLPE R AEPHRIE PCI AR S oo [ I
AR 5 d i, R SEAR BT L 22%
PRI, % TIZ 28 28 I S BT, AREAIR PCT R J5
AR RSB L4 P U A 26 5 R R kA . H
T, AT ISR R U 70) 5 1) UM 7 ZE 3R 7 B !
FUE AR AR RS B AR B e B R I/ MR
P2Y12 ZARSEGUH], BERTIHMEES G P2Y12 324K i
T SHPR AAEAERT, i ADP 35 i/ MRS AL
LREAE, ABEIE B ARG PCT AR LSt
6 TR AR R 5 XA 59 i S AR A R R A% T ek
BT AR S 4t

1 WHIFE

1.1 %

VECH M T 55— AN REEBE 2014 4F 1 H—2015
iE 6 @B b Rahk i A\igyr i, R 1dwH
iU 37 ARG ADP 338 A I/ 0 g 258 | FAG: Hy
NS FEHEHT S (/MR I ] <30% ) F % 188 ],
BEHIL A S AS B 5 B B2 64 1] (A 4H) | SEAS
TXEFIERLH 61 11 (B 4H) . B ERi&2H 63 1 (C
). HERbRE. DRI <18 =85 & ;@4 i
5] ;3 H A B s A oz 5o L ik
AL @ HO SR (NYHA IV 20) ;@b & %
1L IL£TF FH (Hb) <90 g/L; © BEAEARH &A% & ;@
PRSI REA S @G A EENE ;O BAEA
PN HE I A sl 5 Q0 TR MG EL TR S
12 Fik
1.2.1 g7k

FIEAT A B 8 2 LU L O BB i6
7, R AT 45 F B ") VT AK 300 mg S MEA% & 300 mg
ftar &, RS54 245 T BT A PEAK 100 mg 1 ¥K/d; R
1dif A HIRFAMAST 75 mg 1 K/d (R 4%
SEYE FERIEAN T E) B AR IS 150 mg
LR/, C 2 R M B i 90 mg 2 YR/ (R h A4 fi Ak
ik, BT AR A R BEE) o HEBR IETE M ARk 7Y

AR FNAR H i b/ T a SZARFEBHIG B
122 MEEAR

ADP i 38 1Y I/ AR 0 AR il A 5 Y
TEG5000 L2 ifil/IMEER AT RER NG & (ADP 3:75) )
Y5 26 [E Haemonetics A A=, AEBREARE 1d
A7 d fhIBARI 2 mLL AP AS RLAE 2 h ARG 52
e, TEGS5000 I 5 7 P 4R 20 B8 - it 4 o
T TEG #Ean AR B 22 MRaig TRE T FE AR
THURTESD , 1 BEPTT AT B, K45 it MR AR 55—
ELTE Sl , A0 537 I BEBR A R 1] | 1 B R
FRORGERJE | I BRI BRI TE] . ADP 38 18 F9 1/ )M A i)
RGN B AR ZE (%) =1-[ (MAxp—MA,)/ (MA —
MA,) ]x100%, MA wp: ADP 47 (1 L HSR 3 fRFLT
YT R RE AU ADP 28 259 30 6 (9 1/ 2y
AE s MA : FUA 272 8 1 00 il B B2 AR R 4T 4R
FIS T RE s MA e S R IR AR AR 1/
T4 R TIRE

RAEH F#EA C e Vi H  (high sensitivity C
reactive protein,hsCRP): SREIHHEEAF 1 d K&
AJE 7 d BAMEIL 2 mL, B THEAE T, B0 )E 2>
B, RAEXE Signosis 2\ Fl 9 E 41 D5 1 il
I 2 W R 22 hsCRP, T A% 42 HE 0 H 454

FELHEAR B FH 4 (major adverse cardiovascu-
lar events, MACE) . &2 & BT =6 1~ A |, lLE %
ARG 14H K 6 4~ HES MACE IRA R AL¥E .
WAPEST 2N A B BY, (subacute stent thrombosis,
SAT) . FHEAE OVRPESET PRI B4 (target ves-
sel reconstruction, TVR) .

IO RS GUSTO H 1fiL 532 AT IPAN
@78 il AL s B 3
SFONRRE HLAT PSP 78 B AR A i) R ol s @ BE
e T4 LAY T AEL I AR LI 50 ) 238 S el 14
L5 ORI R L AE 2 e B2 1 I b /0t i,
BEALAE S L BRI SRR
13 %itdik

K SPSS19.0 GEi R A Bl AT 047 . 114K
PR S T X2 K5 LB 2 1Y 22 5 5 T
ORISR = bRiE2E (x + ) Fom , Z4HIA] LB
ARy 20007, WU HLECR ) LSD-t K, P <
0.05 NEFAGIFE L,

2 7 R

2.1 3MEBHAZGRAA R
3 ZH R I PRAFAE | A0 FE A0S 1 ) W AR
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O e s i iR URE B R , 3 2 =2 8] 22 S e gt i
FRL(P > 0.05) ; fd 2591 DL A4 i A Bk R
¥l b T A ) 50 /0 A8 R ek R I 32 AR A 0 (an-
giotensin converting enzyme inhibitor/an giotensin I
receptor antagonists, ACEL/ARB) B 32 A& BH ¥ 5] | b
1128 5 25 38 38 FH % 77 (calcium channel blocker,
CCB),3 HZMERTHEITFENL, M 34BER
AR,
F1 3IABEEZIGRFABBLLE
Table 1 Baseline data of patients in the three groups

Wi H A #H (n=64) B #(n=61) C 4 (n=63) P18
i (%) 62.9 + 10.7 632 + 11.5 63.4 = 10.9 0.96
B n(%) ] 38 40 42 0.50
AR [n(%) ] 30 31 33 0.81
R (%) ] 43 40 38 0.70
R IMAE(n(%) ] 36 34 32 0.79
HEIRRG [n(%) ] 32 29 34 0.77
2YE RO (%) ]
ACEI/ARB 28 26 30 0.84
B SZAABH A5 36 34 35 0.96
(MBS 62 58 60 0.86
CCB 26 21 24 0.77

2.2 ADP il i# 69 SR I &

ARJG 1 d il ks ADP 3 38 i i/ N 3 %
3WHZIE 2R TSI (P > 0.05); 5 4HiRIT s
7 d FEUCHH ML AS T ADP 3838 B il /M A R B 4]
Ko C AL/ A 2280 S T, A LA b 22
Giitef i (P < 0.05); H C 4L/ MR R & T+
B#41(P<0.05,%2),
2.3 ¥JE BT hsCRP

ARJG 1 d K hsCRP,3 HE R LG iTE X
(P> 0.05), K5 7 d Kl hsCRP, B 41 )% C ZH¥4H i
FEALR, AT A ZAH L2 A BT 248 (P < 0.05) 4 b
B 41, C % hsCRP [T I 2 (P < 0.05,% 3),
2.4 MACE &% FHag 5 A F

AJEBEV 14 H 3 A2 8] MACE S 545 Hi it
KRB 2ER(P > 0.05), H 3 HY L #HE

2 3EFRE ADP BIEBERM/NTINH ZE LR
Table 2 Platelet inhibition rate of ADP pathway in the

three groups (%,x £s)
5 LNER RIE74d
A 19.5 £ 4.2 19.8 £ 4.6
B4 20.0 £ 4.5 437 £ 94"
C4l 20.1 4.3 58.8 + 9.9**

5 A4, *P<0.05;5 B AMLEL,"P < 0.05,
®3 3HABERERT hsCRP HLLE
Table 3 hsCRP in the three groups(mg/L,x +s)

41 AJE1d ARJi7d
A 195 38 147 £38
B4 19.9 £32 9.3+28"
CH 20.2 + 4.3 59+33"

5 A4, P <0.05;5 BAME, P < 0.05,

i & BEVTEARIE 6 AN H B, B 41 )% C 41 MACE
KAEFH BT A 4 (P <0.05), H C4 MACE %
AT B (P < 0.05), H 3 ZHZ AR 1l &
AFREFTGIHEE L (P> 0.05),3 @¥Te
HEMIMAELE GRS,

3 i i@

Xt T PCLAJG B3, Bf ) DU AREX & @t A% 5
FE g/ MiayT  BF5E & R 4 i
HAAMAS FHST, BRrA &k H P ae 5
AR 2E 5 FIMAS TR N R 8L AR S A R B
R Z AT, FAs SBT3, F 2R
i AR B 249 3 R A 2 B AR B/ A %
B SER 23850 L HE RSO OC ) ABCB1 SE ] A1
FHICH) CYP3A4 K CYP2C19 JEH %Ak . A nl 3
S VERRE A P2Y12 456 W5 R4 Lz [R]) T
fitt CYP2C19 PJfg 5 1Y 5L K 2 25 1 v] R B kA%
THWL, 75 CYP2C19 S8 124G+ B rhag in st
Fs TR R ST I/ NI ) SR B S B A B A
RPN MR ZS Y, TS P2Y 12 ZIRLE A,
IS ADP (5554 5 S 2 IR G5 A8 Ak s & R
ARB/NREREEHS, I TE 2k e: &

R4 JHBFIFEOBEAREHREEHMEGNREXRLILE

Table 4 Incidence rates of MACE and slight bleeding in the three groups [n(%)]
219 Fisf ] SAT THAHSE TVR D EPESET MACE BE Hm
A 4 (n=64) AJg 14H 1(1.56) 1(1.56) 0 1(1.56) 3(4.69) 1(1.56)
AR5 6 ™H 4(6.25) 5(7.81) 7(10.93) 2(3.12) 18(28.12) 2(3.12)
B ZH (n=61) A 14 H 1(1.64) 0 0 1(1.64) 2(3.28) 2(3.28)
AJg 6 4~ H 2(3.28) 2(3.28) 3(4.92) 1(1.64) 8(13.11)* 3(4.92)
C % (n=63) AlE17H 1(1.59) 0 1(1.59) 0 2(3.17) 3(4.76)
AJg 6 4~ H 1(1.59) 0 1(1.59) 0 2(3.17) " 5(7.93)

Smlmta) A ZHM L, *P < 0.05; 5[FIAS ] B 444 L ,*P < 0.05,
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TEIRYT RS Bl o 2 0 E Prag g 1 2

SR T5 T 0L/ A 2R A 35 SR A7 7 7] 2 0 B[]
M | SCG n 245 4 FH 8 B A e S A B HE BT Y
ATREXHRZ — o Dridi SFMHRIE , 78S A% PR IR
H LT ISR ST RERE L ADP 755 (14 1L
IR EE R Tavassoli ZF 2 & B, S g A 7E S
AR TR R UER AT PCL R 4 BIIR FHA
A% EE 75 mg/d 1 150 mg/d 44, X ARG X
ZRPN Il A TR BT SO AT R R AR R BB
R A A BRI, SRS B BRI 2 BT
IINK R ARAE FH A, 30 AR 7R UE B ELAT B 5 1B R A
., ZREE IS 5 W BRI A 75 T s
GRS B HRPT IR A 3 I B A R ) i /Nl
A AR TG AHOCRAE K 7K, A58 A BT
PCI A J5 BABHIS WA AR TR PR , 45T 150 mg
SRS T USSR R AR L, AR 1R
EECE Y I/ AT ) 2R B 5 T hsCRP 7K - W i e
% RJGBEDT 1 A MACE B 1 1 & A 2 6 ]
25 AR 6 AN B, S A% B OB R 4
MACE & FREA%, 52 5 il & A R T B 22 55
XF PCI AR5 H B AS F5 KT BB LR 7 i 4
A% TR VAT AR A — e 3

Ve —F ALY P2Y 12 35U, Bims Hm s ok
FIARZ5Y) o] EEEFE T P2Y 12 320K ARNE ] DLbRs#
FLSRACHAN ] ADP 175 5 /M SR | i ELA 850
A2 CYP2C19 HEH Z MR ", 7E PLATO B
FEH R LU AR A B I R TE Sk 3 M R A
BEHNRFEWRIEE | LIRS A &%, H
ANEE IR P M I A RS X — RS B E T
B T I AR M T K £85I S8 AU BT il /MR
SRR B A, AHEZE X PCL AR J5 H B Gt
EIRPUEH , HTEEES MG, KA
Je 1R R i /N A A 2R B T hsCRP K
R, RS ARS B LA L2 R
Giiteg i S, RIGHEDT 1A H, PidlZ i MACE
FHERTCES, MHEEHZE 6 AR, Bs g
MACE %4 3B B REAL, RS REV o f v I 2
(2 5 MR AR TC 25 57, 4 PCL AR H B4k
M TR BT AR, 35 AR B 065 B E S5 Ol A R B
RIBIT IR,

Gurber Z5USIF 57 45 FLE SE X T8 2 M e O 0k
FRE AH LU R A U R R RS B v I A% S B T
SER PR I/ NS ) 25 SR, ) I AR 2 A B 1l 2428 g XL
B, ABEEXT PCI ARG H BLGA A% TSP, 45

S A Bl v B AU R o A T R TR AR, R
Je 1 & 3R EE AU 39 e SRS T 4L, B A il v A
M/ 2R 5 15 hsCRP AL ; Pi4H 22 8] MACE
RAERERG 1 MANTEES; R 6 HE
¥ Fii 18 20 MACE 2B ST BUE 7] i S A% i 4
25 5 GV 2E T S B AS B i AL B iR A TR
IR ED R ===

gE Lk, ARWFIE X T B AS TR IR
PCI ARJ5 HB3 , N RS S e, I/ IR il e g 2%
B9 hsCRP &3 [ A%, H MACE & A R FEAR, AL
£ 700 B AR TR A B, B s B HLA A
R R R ZE 2, PCT AR OAE R T 7K 1 S Ik
5 MACE WY& = SR8k, BeHs 5 1% BB A SR AI%
hsCRP, (HEARVEFMLEH BRTiGEA 2, A 15—
W95, ABEFE BEVTIN 506, BE T 6 4~ A i ek B
T ALERE T il % A AR R HAS A 2 R 22 52 T
Giiterad X BT [ IR 5 R A S 25 58 Rt
—MER
[&&30Hk]
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