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[Abstract] Objective To investigate the correlation between the efficacy and prognosis of Clopidogrel combined with As-
pirin in patients with coronary atherosclerotic heart disease (CAD) after percutaneous coronary intervention (PCl). Methods A
total of 408 hospitalized CAD patients in the hospital were enrolled in this study from January 2019 to August 2019. All the in-
cluded patients underwent PCI and received dual antiplatelet therapy with Aspirin (100 mg/d) and Clopidogrel (75 mg/d).
Platelet aggregation (PA) rate was determined in all the CAD patients using light transmittance aggregometry (LTA) method.
Antiplatelet response to Aspirin and Clopidogrel was tested using LTA,, and LTA,,,, respectively. Then, patients were divided

into two groups according to PA; Aspirin resistance (AR) was defined as LTA,, > 20%, Clopidogrel resistance (CR) was de-
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fined as LTA,,, = 70%. All the patients were followed up for 6 to 12 months to observe the incidence of cardiovascular events.
Results Our results showed that 101 patients were in the CR group, while 307 patients were in non—Clopidogrel resistance
(NCR) group, thus the incidence of CR was 24. 8 %. The incidence of AR was 0%. Adverse cardiovascular events occurred in
46 patients overall, among which 17 (16.8%) were in CR group, and 29 patients (9. 4%) were in the NCR group. The inci-
dence of cardiovascular events in CR group was significantly higher than that in NCR group (OR=1.940, 95%Cl: 1.016
-3.703,P<0.05). COX regression analysis indicated that smoking, Grace score and CR were risk factors for adverse cardiovas-
cular events. Conclusion The dual antiplatelet therapy of Clopidogrel and Aspirin has been proved effective and safe for CAD
patients after PCI. Notably, CR is associated with increased risk of adverse cardiovascular events.

[Key words] coronary atherosclerotic heart disease; Clopidogrel resistance; platelet reactivity; cardiovascular events

SEE R B ik o8 B B Ak 0 9% (coronary athero- b/ M a SZ ARFEHIH] A2 MR AR 5 RBT R 2534 5
sclerotic disease, CAD) T i 0y ™ B & 3 A AT] AL fi fi AR AL B T 208 I R RN R A
M FEEIGZ— o BRI kA AR (percuta-  ARWFFE Ll iZBE AR TR ZE D24t ife , B E A NS HK R
neous coronary intervention, PCI) [ iZ i R T Y& B SR E.
K2tk Iker R E A . XA JE 1.2 7%

R FH BB /MR 25 9y S s A e A BT R kg e 12201 MUBARERBRERFEAREE  [R100 mg
A M2 2 T B BB S e BT DC AR AR 7 T 5% 3 = 2 OR AR A B A ) 5 ik i SC

S A% T 22 1 UE 40 i (5, 3R P450 (cytochrome 5 B 25T 201300785 BLA% : 100 mg/F ) +75 mg
P450, CYP450) W R AL K TR Zi it it RIS (™) 5 RIS S A2 L By AT IR
PRy AT MR FE T P2Y 32 PR AT A 40 6 i HEAE SCT < [E 25 ME 2 H20000542 5 #LA% : 25 mg/F)
JINBR B L AR T e 5 ) S A 1A 5d UL E#F RESNEFBKIM 5 mL; Ak 300 mg iy ]
SR I BRI, BEFE RSt VPR P300 me AR R, 1218 h 5 LA
B SR 5 (T 5 4 057 46 T (Clopidogrel re- A, RAEANEFR KN 5 mLo KR4 2 09 1 AE i & F
sistance, CR) &K= AE5. 0%~48. 1%, 1fij [E 7= St F LM R (EDTA-Na,) ) PuiEslE 78 37°C

B KB A B AT A T cAD s D MMBCRACK (platelet aggregation. PA).
£ PCIA F Li  B A 1.2.2 M/MRBEREMNERSHE PANERADL
: : 2 b 3% (light transmission aggregometry, LTA) .

1 #AREFE Bi] =] DT AR PA I 2 2K B A I/ A o 3 P im A 0. 5
mg/mL {64 144 R (arachidonic acid, AA)E Ri5 S
1.1 &H AT S, G 7 PA B2 20 wmol/L — B i Bt

AE20194F 1 A 2 20194 8 AMIEIFEREECIL 4% (adenosine diphosphate, ADP) {15 7l #4775
BRRHEZAER YT PCIT AR CAD BT g PALE BT AP AL, AA T 77 LTA,220%
408 1], FE SCA Bl E] DEMAHEHT (Aspirin resistance, AR ), B[V IfiL/]y

INABRHE AP 250 2 s SR BIMKETE BN fjs RV, LTAL<20% W 52 Sk 3 B =] DT bk 47
CAD J#47 PCH A 2GR JZ SORA SRR IR (non—Aspirin resistance, NAR) . ADP ¥ & = /&
BURAE M/ MG T (B A% R +BTml DLAR) 2206 LTA,,>70% 5 K CR,LTA o, <70% M5 X kAR &k
ARG MR EFE  AESI T ED 6. #8FEHHT(non—Clopidogrel resistance,NCR)'"' %/,
HEBRARIE : BR G J8 S 2R B A s A BT R VCARER S MRS 1.2.3 O MEEHEX  HATE AN IARO L
TS S A  I/MUTEUN T 10x10° /LB IF I Sk S 2 ELO IR 2% 23/22 B AEH 23 (American
RGP T GBI NI College of Cardiology/American Heart Association,

. 52 .



XK, A SR BTG A B ) DT AR T S R Sl IRk B A o JiEoig 8 2 28 B eIk B kA A
ENEEIN N RGP P ESFINER PSS 60w T}

ACC/AHA)EE Y, & AESOOE M O U BE 2R v
P i 1 1. % A/E (transient ischemic attack, TIA) . & %
O LR I 75 22 PR TR YT O TR RSB T SR DY i A
T R I Jik v 52 0IE S5 A 0 e IR HERR A AT Ho A |k
S AR TE R PR

TR BRI AR I R SR « 2802 A5 e Jikos R UE i
) L ARG TR B TR IR 50% B (LRl 14 A1=10%;
SR AR LR <5 0% A8 (1 56A 134 =30%;
MAEBFEEAE LA H Z N TE R EI5E A 58
1.3 SitEHRZE

MG R SPSS 17. 0 8K AF AT 4301 . LA i
YIFF A IR0 R o5 s 2R A B AT & IR 4
A, R ECH A /803 R RS R PR 5. 38
it 22 2 COX [m1H 43 B S A% B35 1656 A Bl =] DS Ak
CAD ## PCIARJEHLIM /MR TS AH G R . DL P<
0.05 RmEFAGITFE L.

2 HR

2.1 FHBEELZABILE
408 15 . F F , CR 20 101 4] (24. 8%) , NCR 41
307 f(75.2%) , o AR, WAL B #AFIE M5 AR T HE
H (body mass index, BMI) | &1 IfiL & 8 R 95 . e A 1ML
KE MIEAIGIT 25 S 2 S B R E L (P
>0.05) , 11 W AH R 2 K 4 Bk 2 el IR s bk g 8 v
(global registry of acute coronary events, GRACE) 1Y
SITEPIAR ) 22 5 A Ge it o7 L(P<0.05) . W& 1.
2.2 M/MEBERRRMEZEZNIERS

SR FH LTA VG DA 35 A6 5 iR FH ] ) D vk R ik
6 T HIT ) PA JE 2R AP R FH R ] DT AR SN A B e
M/ NRIRYT JG I PA Ko A3 534 IR FH AT ] DE AR
Fe L IK S LTA, M (60.0£10. 5)% , IR FH ] &) DE Ak 5
LTA, J (11.5+8.2)% ,34<20%, B AR & £ F N
0% ; A I £ 35 Ik F S8 i A% T JT 2R K OF LTA . H
(75.0%8.7)% , ik FH S Mk 4% 55 J5 LTA,,, 4 (53. 3%
13.8)% , G20 b & BLAT 101 1] 3 IR A SR e A 75
Ji LTA»>70% , CR Z A %0 24. 8%, WLE 1,
2.3 SMEERNS OMEFHEEXE

X} 408 147 PCIA J5 B R FH Sk A% 75 1567 Bl =]
PEARHL I /MR IA ST B9 CAD 5 # #E17 6~12 4> H Bl
WEE , DL K AT k5 . S5 R, T 46 Bk

«+ 53 .

£1 CRAMNCRYLHEH IEL GRS
2551 CR(n=101) NCR(n=307) P{H
Ay (%, xxs) 62.1+10.6 63.4+8.9  0.289
Tk [n(%) ] 27(26.7) 79(25.7)  0.896
BMI (kg/m?, Xxs) 27.1%2.6 26.1£3.8  0.384
L [n(%) ] 80(79.2) 236(76.9) 0.682
BRI [n(%) ] 35(34.7) 95(30.9) 0.538
R ILAE [ n(%) ] 34(33.7) 98(31.9) 0.806
HATR AR [(n(%)]  29(28.7) 52(16.9) 0.014
FEABIT Y[ n(%) ]
ACEI/ARB 47(46.5)  135(44.0) 0.729
B AL 68(67.3)  215(70.0) 0.620
CCB 42(41.6)  106(34.5) 0.233
MR 78(77.2)  251(81.8) 0.313
(NS 80(79.2)  236(76.9) 0.682
Grace TE43 (Rxs) 125.3x10.1  113.6+8.4  0.003

T : CR &R S MEAR 75 HEHT s NCR /R JE SIS B 85T s BMI R K 5T
885 ACEI 2R NS SX 7K R L e E I ) 70 5 ARB 2R7m LA Bk 3R 2 4K
TR ; CCB 22745 3 3 BELH 71 ; Grace W43 7R 2Bk e AR s ik =
(GRER Iy

100 ~100
o= -
Egw g o
2 §§ 60 [ 60 g@
R I <§f§
B 540 L 40 %%
b .E S =
=) E g_—\—v

20 -20 g8
5% ek EH%E"’.O
2 A z s
R B

TE - AARIRAEA: I IR s ADP 7R “BRBRAR Y s K I 21 (B g 2 3R

RS HR A S P ) L/ DN 8 5 I 8 L, 2 D088 23 o] ] WE AR 1/

MR, A5 000 Ay A S T /N AR T 20 60 75 Sk B s X Jsl o i 2 Ak

TP R PE AR A AT

B 62 L BT BT ) DC AR S A% 2 e /AR AR FT Y
R

A A1, 3%) , K CREAA 17 11(16.8%),
NCRAIA 2911(9. 4%) , Pidl 2= 5 A 41245 L (OR=
1.940,95%CI=1.016~3.703,P<0.05).,
2.4 ZEZECOX@IENH

ZHZ COX MHA &5 A R , AR % Grace
PEAr B CR Y Ryt 1 A8 R K LE VR R R . Herh
CR AT fER BE M 1. 479(95%CI=1. 035 ~2. 114, P=
0.003) , CREE N1 A%, 00 ML 45 = 14 14 2% A JRUIG: 384
1.479f%, W3k2.



$20% 7 GRS WIR YT 2%k Vol.20, No.7

20224E7 H Clinical Medication Journal July, 2022

F2 UL I S R A IR I COX 4T o L5 T e XU 35 AR D L T 2 I/

T B ﬁg OR{E(95%C1) Pl Xof SRR A E 1 S AN TR] i 2 S5 1 B s s AR AR 2

WA 0.132  4.829 0.876(0.778~0.986) 0.028 CR, LBl | 502 L2 A S —SUIRARIE, A FIBRSER
Ak —_ ~

. . . . . . t PSRN =] QX,\T‘ 3 [18-19] M, P\ [SEAS)

Graceif4r 0.341 10.413 1.407(1.143 ~1.731) <0.001 J??EEEXjQ%BE’fi@j - ° ﬁ:%&EXCRE#‘

CR 0391 4.610 1.479(1.035~2114) 0.003 174 1 600 mg FAIHLAY MR H 4 h /5 XT ADP 7

{E : Grace JPJ3 7R A R SR TR S Ik PR T 235 CR 7R Sl
CEisi

3 Tt

PCIAR S5 UL I MR 245 49 149 10 FH BB 1 7 2 42
ARJG MRTE K, 1Lk 1 CAD & 245 . &
MEA% 5 247 8 ADP SZARF5HU) I8 e ik g 25 254
1997 4F4% 55 [ 24 i £ 5 & 317 (Food and Drug Ad-
ministration, FDA) #t i H T LR SE (2 rh A& 3
Jik s — G B 2 , il CAD i3 PCIHEIAR W ) &
PERDIR SR EE SRR E M R Z R iz —" . R
Ji A AS B K G BT W] DT AR By R AR B 2k 5O 2Pk
U9 i A A 1 e A ELAR B R A I PR 3%, B RTER 8T
2T IR

AR By DAHGE AR AR FH 38 B 52 PG S50 A
]z W T CAD i L4595 A0 Sl ik il #1500, (H
IR P A BB H R W B, 7R3 o R Th AR
CRILG IR xX 28 /B3 1 s fa v o, A 2 e A 2
FAF GO M SET O WU SE - A 5™ 5 M i) /9 % A4
2, Shlomi %' BF5¥ 7, CR 5 RO 45 S5 44 A7
O, IR CR Y AT BB 2 3G I B A& O I 55 S8R 1)
falbrai . TEHESZ SEMAS IR R T A A —
B3I 4232 PCIR BT Rl SO AR R
W CRAfSES R T SR P IR 550 il A8 4, HO S
SRR o e U R AR CR A
ZRIGIRE L. HETZ W05 & Meta 238 1 SCHRAT
FEARIY AN 1 2510 1R S22 SCRAE U 52 ) 7 T 22 570G
Geit2E B X AR R AR AN R 259 U )2 S 4R AT 53
A Rt — s

AW FE ML CAD 2 H PCIA S5 AR S F5 B
B BT ] DCARATE I /DN A e I PR 258 B 10 J A O o 4%
BB IR, CRI KN 24. 8%, BEA: SCHk R iE CR %
AN 5. 0%~48. 1% 5 REH: SCHk iR 8 H s TE A
bR . BEAE SOk, SRS BRI CRIG R A S

10 PA B SE LA L PR AR <10%, FEAIR 10% ~ 29% N
TE SCRAEHRHT, T >30% W IE 5 RN . A 2=
HE SO E 2 e PA L1 ] 5 wmol/L i ADP /E
), TR AE 5 00 P SRS B 5 A SR K Ui/ SR 42
2 {E<10% & XA CR. WA FE W HE XONTEIR
I () AT Ao B ] DAY I /DN 2 R P 34 AR G 55 85 (>50%) o
AT 5T R G A I T PAS70% 5E LR CR, 45
IR CR I AR50 A S0 &R %YM, H
SR A 56 BRAERFE R W, M AE CR P 1)
PPEAE RO 5 BEAE SCHRAGE 45 A0 — B0 . BEAEBE
FEHEARN O L SR & 2R 20, 6% THTASHF 58 00 1
BHIF KRN 16. 8%, 5 WA SCHRGE O 14 FH1F
KA ZAE R U T e s BOAS AT 45 SR SR W], CAD
FBAE PCIAR 5 IR FH ST AS B 10566 Bl ] DT MOBUBE B IfiL /)
M2 450, CR 50 A8 17 2 A KU 25 DA 56

25 TR i /INeR 245 9 A% B Re S i/ 2
PCIARJ& CAD f8 4 7 2t A0 2ot 109 il A4 = 1)
K BGERE TS . ARWFIE S FESE CR R4 %
SRR AR SCHRARAE — 2, iR R CR S 5.0 1
P A R 2 VDA G o B X S A B B TR ACIAR
FFEAl B R 5T 00 2F — 25 BB ¥, A 2B 76 CR A9 HiF
s BB AR 2 452 PCILAR 354 R B &
EHIRIT

(&% k]

[1] Meschia JF, Bushnell C, Boden—Albala B, et al. Guidelines
for the Primary Prevention of Stroke: a Statement for Health-
care Professionals from the American Heart Association/Ameri-
can Stroke Association[]]. Stroke, 2014,45(12): 3754-832.
Barbero U, D’Ascenzo F, Nijhoff F, et al. Assessing risk in pa-
tients with stable coronary disease: when should we intensify
care and follow—up? Results from a Meta—analysis of observa-
tional studies of the COURAGE and FAME era[}]. Scientifica
(Cairo), 2016,2016: 3769152.

Toth PP. Management of acute coronary syndromes in patients
with diabetes[)]. ] Fam Pract, 2017,66(Suppl 12):51217.
Ibanez B, James S, Agewall S, et al. 2017 ESC Guidelines for
the Management of Acute Myocardiallinfarction in Patients
Presenting with ST—segment Elevation: the Task Force for the
Management of Acute Myocardial Infarction in Patients Pre-

- 54 .



XK, A SR BTG A B ) DT AR T S R Sl IRk B A o JiEoig 8 2 28 B eIk B kA A
ENEEIN N RGP P ESFINER PSS 60w T}

[8]

[9]

[12

[

senting with ST—segment Elevation of the European Society of
Cardiology (ESC) [J]. Eur Heart J, 2018,39(2): 119-177.
Yin T, Miyata T. Pharmacogenomics of clopidogrel: evidence
and perspectives[]]. Thromb Res, 2011,128(4): 307-316.
Tsai CF, Thomas B, Sudlow CL. Epidemiology of stroke and its
subtypes in Chinese vs white populations: a systematic review
[J]. Neurology, 2013,81(3): 264-272.

Zhou Y, Ingelman—Sundberg M, Lauschke VM. Worldwide
distribution of cytochrome P450 alleles: a Meta—analysis of
population—scale sequencing projects [J]. Clin Pharmacol
Ther, 2017,102(4) : 688-700.

Topcuoglu MA, Arsava EM, Ay H. Antiplatelet resistance in
stroke[ ] ]. Expert Rev Neurother, 2011,11(2): 251-263.
Campo G, Miccoli M, Tebaldi M, et al. Genetic determinants
of on—clopidogrel high platelet reactivity [J]. Platelets, 2011,
22(6): 399-407.

Fu H, Hu P, Ma C, et al. Association of clopidogrel high on—
treatment reactivity with clinical outcomes and gene polymor-
phism in acute ischemic stroke patients: an observational
study[)]. Medicine (Baltimore), 2020, 99(15): €19472.
Hicks KA, Tcheng JE, Bozkurt B, et al. 2014 ACC/AHA key
data elements and definitions for cardiovascular endpoint
events in clinical trials: a report of the American College of
Cardiology/ American Heart Association task force on clinical
data standards (writing Committee to Develop Cardiovascular
Endpoints Data Standards) [J]. ] Am Coll Cardiol, 2015, 22
(5):403-439.

Liu T, Zhang J, Chen X, et al. Comparison between urinary
11—dehydro thromboxane B2 detection and platelet light trans-
mission aggregometry (LTA) assays for evaluating aspirin re-
sponse in elderly patients with coronary artery disease [J].
Gene, 2015, 571(1): 23-27.

« 55 .

[13]

[

[14

[20]

Shah P, Bajaj S, Virk H, et al. Rapid progression of coronary
atherosclerosis:a review|[J]. Thrombosis,2015,2015: 634983.
Sabatine MS, Cannon CP, Gibson CM, et al. Effect of clopido-
grel pretreatment before percutaneous coronary intervention in
patients with ST—elevation myocardial infarction treated with
fibrinolytics: the PCI-CLARITY study [J]. JAMA, 2005, 294
(10): 1224-1232.

Sabatine MS, Cannon CP, Gibson CM, et al. Addition of
clopidogrel to aspirin and fibrinolytic therapy for myocardial
infarction with ST-segment elevation[]]. N Engl ] Med, 2005,
352(12): 1179-1189.

Shlomi M, Boris S, Victor G, et al. Clopidogrel resistance is
associated with increased risk of recurrent atherothrombotic
events in patients with acute myocardial infarction[]]. Circula-
tion, 2004, 109(25):3171-3175.

Bundhun PK, Wu ZJ, Chen MH. Is there any significant differ-
ence in stent thrombosis between sirolimus and paclitaxel elut-
ing stents? A systematic review and Meta—analysis of random-
ized controlled trials[J]. Medicine,2016,95(5):2651.

Bennett D, Yan B. Suboptimal response to clopidogrel: a ge-
netic risk factor for recurrent ischaemic stroke[]]. ) Clin Neuro-
sci, 2013, 20(6): 767-770.

Lim ST, Coughlan CA, Murphy SJ, et al. Platelet function test-
ing in transient ischaemic attack and ischaemic stroke: a com-
prehensive systematic review of the literature [J]. Platelets,
2015, 26(5): 402-412.

Hyun GK, Seung JL, Sung HH, et al. Clopidogrel resistance in
patients with stroke recurrence under single or dual antiplate-
let treatment[}]. Front Neurol, 2021, 8(12):652416.

W FS HER:2021-09-01 ALY AT



