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Comparison of the Effects of Clopidogrel and Tigrine on Arrhythmia Induced by PCI in Patients with Acute Coronary Syndromes. Ma Xi-
aochun, Zhou Jingjing. Department of Pharmacy, People's Hospital of Xinjiang Uygur Autonomous Region, Xinjiang 830001, China

Abstract Objective To investigate the effect of clopidogrel and tigrine on arrhythmia induced by percutaneous coronary interven-
tion (PCI) in patients with acute coronary syndromes ( ACS). Methods A total of 224 patients with PCI were selected as the study sub-
jects. The patients were randomly divided into Tegrella group (n =112) and clopidogrel group (n =112). On the basis of 100mg/d aspi-
rin after PCI, Ticagrelor group was given loading dose of 180mg and maintenance dose of 90mg/d, 2 times for one day. And Clopidogrel
group was given loading dose of 300mg and maintenance dose of 75mg/d, once one day. All patients were followed up for 1 year. The two
groups were monitored by twelve lead Holter in 24 hours in 1, 6 and 12 months after PCI. The arrhythmia — related adverse events were re-
corded in both groups. Results There were no significant changes in heart rate (HR), left ventricular ejection fraction ( LVEF) , left
ventricular end systolic diameter (LVESD) and left ventricular end diastolic diameter ( LVEDD) in both groups (P >0.05). After 12
months, HR and LVEF were significantly decreased, LVESD and LVEDD were significantly increased in the Tegrella group, compared
with clopidogrel group, the difference was statistically significant (P <0.05, P <0.01). There was no significant differences in the inci-
dence of asymptomatic tachyarrhythmias, chronic arrhythmia and the total arrhythmia between the two groups at 1, 6 and 12 months after
operation (P >0.05). At the same time, there was also no significant changes in atrial premature beats and ventricular premature beats in
both groups (P >0.05). In addition, after 12 months of PCI, 11 cases (9.82% ) stopped in the tegrine group was significantly higher
than that in the clopidogrel group (7.25% ) (P <0.01). In the two groups, the incidence of = 4 arrest, multiple arrest and daytime ar-
rest were higher than the incidence of 2 —4s arrest, arrest once and nocturnal arrest. In 12 months after PCI, the above differences were
statistically significant (P <0.01). Conclusion In patients with anti — platelet therapy after PCI, the incidence of asymptomatic arrhyth-

mia adverse events caused by tigrolil is mainly due to arrest, the incidence is significantly higher than clopidogrel, and antiarrhythmic
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drugs may be given if necessary.

Key words Clopidogrel; Tigrine ; Acute coronary syndrome ; Arrhythmia; Adverse events

2 M6 ik 27 A 4iE (acute coronary syndromes, ACS)
2 T ek AR 3 ok ok A A Ak 3R e e 20 S By 0 i
P, — B L™ 3 4 AR 20 M BRI 3k 3] 30 min
Ph b2 o MU SE, R LR & e . H
HIAS T ACS BT & , 4 BOd Ik AR YT (percutane-
ous coronary intervention, PCI) & 1% N B 3% 19 A % %
SRR T o B ] DU bR RIS IR T A P /AR
REZYBNN ACS B PCLARJE P /NMRIAIT 1Y
LR 2y o 5 i 1 A D B Y A BT a2 Al B 4 1 24
Yy, A b SRS A S I R AR 45, T A AL
WeE AR v 2 300 L A R S R A SRR A TR SE 6, O
AR Ak BT DG bR IR A R A B % £ 1
FOXF SR LA T AR S A BT iR 2 ) AN R
NEF) ACS B F 5 PCI RS 1 ACS & Bt i/ Mg
70T R AT W A 0 A T R R
PR S RS A i 2 T (R A R R A
WAL ACS BEAT PCI ARG HEAT HUIML/MRIB YT 5|
2RO SRR Y I DR R A B AR T 22 S AR I T 8K
Mo ABFFOR I — X [ ACS 135 PCI R G, B 4%
Fii U5 A AR TR SR O R A R, BAE NI
PR B A= TR 446 i 1 18 ¢ 1 /N Al 3 97 TR 9T BRI 3R
BES

BREFE

Lo — BTk IS 28 & B Be T 2016 4F 6 A ~
2016 412 A Wiy ACS 3% 224 4], i2 Wrbs E 9 A ST
Boatr 2otk e R 3 Bk £ A AR 2 W FG T 48 (2012,
HARE L0 A4 . (1) IE M AFRTE: D
ARy > 18 % H <80 %, MBI AL ; @PCT 5 A 1 &
T QOACS DIREA B A T ~ T %o (2) HEBR A5
O R RATERE 5 @ T 4 & A S kA% & 1K Bt 1)
A (SN A% F R AT B9 ) W bR o« DL S pmol/L B —
BRI F A S, /MR R EMH R <10% ") ;@
Xof B B U SRS T LB W] DT RS 25 W) AN T 32 K
@3 CYP3A i 770 /475 5 FR I7 4 5 © I 7L 0] a8l 4
BRI 21 s © B A W A 52 5 45 25 G AR ™ i M
11/ 10 5 28 A% 5 BHL i L BT o0 Bl sk % 17 2 DR 45 0 1 2K
AR o (3) 3R Ax o DK $e BBE5E r B2
FH 24 88T ik e 25 SO 5 25 %0 18 56 25 2R 52w R
s QPR R0 s R A 38 AR A A B 4k S BE 1T 0F
HE @M E KGR FH . BEER 32 ~79

<122

B F AR 856.3 £9.4 % Mo B 141 4
(62.95% ), 2 £ 83 il (37.05% ); W M 66
(29.46% ) BRI 55 (24, 11% ) . 40129 0 JE o 2
2x(New York Heart Association, NYHA) .[> I 8 2> 2%
I 9% 147 ] (65.63% ), M &% 77 #(34.37% ), #%
IR BE BILEC7F 2 0 I A R85 BE AL 20 Sy 3 4 B % 2H A
AN A A 112 B, FERFTERIEE 11, B A
Fi 5 2H DR ™ A AL A G R IR L ], A R A
RO R B EUR DR R TR BB R A
FIRHT Y O & F HE R E B

2097 T LR B e ABE IS 45 3 Bl W) DUk
707 5 25 W AR YT R B AT PCT R0 R
Jo BB AE 1T ik 100mg/d Bif &) DL Ak (100mg, FE H- = 24
PRAEA BR 2 7)) i FE At 5 A% Ji 1% 21 45 T 9 Ao 59 4
O 180mg AEFF 77 5 O 180mg/d (2 I/ K ) 15 4% i
% (90mg, BT 37 F HE ) 2545 BR 23 7)) , SAMLAs S 4 45 7
GAiT 5] 4 2 300mg  HE 5 B Ry TSmeg/d (1 I/ K) /Y
FOLHE T (7TSmg, FEEAER 5 A R A F) o P4
a2 (B 2 = RS 1 4E IR 97 1 18] B A AR S
AR T

3. MEHRAR AR E BE DT R S S RS 1 4R
K T2 Bl 17 1 3% Bl 5 AH 45 5 i BE U5 5 20, T PCI
RIFH 1.6 M 12 DH,BEHEHTIIZRA T+ K
2B AL EPL(200A B, SEE PT) #E4T 24h L0
Pl W, O %56 P A A8 A 0 %8 (HIR) (6.0 % 5 1l 43
B(LVEFR) (7.0 & 004 R W N 42 (LVESD) (720 %
EFIRAR I NAR (LVEDD) , PRjg k0 2R (2 10 3l
L E RO i A ) RGO H R (DR
BEAR O shad 22 (A ) AR

4. GeiterJ7 ik R SPSS 20. 0 Geit o B F AT
Gt o, THRCRORE R TR KR, IR R R Y
B bl 22 (x £ s) FoR, R HBCR A x° 50 5k
Fisher K% , 715 5B HEAT Levene's £ %5 728 ¢ J5 22 5%
PEJG R I ASEREA ¢ K3, DL P <0.05 22 5 A 48 it
FE

5] ES

1. AR AT R Y L A8 - T A A P X AR U
P 5 IRE R I P 24 2 — i B 75T g I X 51
(P>0.05), A Al e, TR 1,



-n —
BE2EM S 2018 4ES A 4T % HSH *1E 5 -
x1 FASE—RAMOIHLER 2. W4l % HR . LVEF .LVESD 1 LVEDD % [t

T H Bicaisdl Ak EL e P BoARG1MM6AH, M4 & &/ HR LVEF _[LVESD
Efj?pjﬁ)(y) 59.2+13.7 57.3+11.9 0.846 0.774 FILVEDD T B A5 fk (P >0.05) s RJ5 12 4 H &
L%

Bk 69.8 65.0 1.642  0.200 ¥ Fi 1% 4109 HR A1 LVEF B AR F &bk 5 41, 22 5%
4Pk 30.2 35.0 HES %2 X (P <0.05,P <0.01),LVESD #l
AN P o N - EUUN W2, S
AIHEC %) LVEDD ] & 2 F 5 M 75 201, 22 500 A Ge b2 15 X
5 10 50.8 44.9 2.290 0.130 N
5 B 1ML 38.9 43.3 1,252 0.263 (P<0.05,P<0.01), 3£l 2,
IR 34.4 3.1 0.115  0.734 3. B E DR E N K H R AR A B
SRAH (%) “%?E%H%&HM%E'??E%%* ARG 1.6 F112 4 H %4
B 324 BEL ¥ 68.8 69.4 0.028 0.868
ﬁ%%ﬁ}ﬂ]rhj j 43 .4 47.5 1.523 0.217 H%JE‘L‘@%I%Z{EE:?\ I\i L‘@%%ﬁii%ﬂﬂﬁ
CYP3Y4 $&bi1/ S/ 16.7 19.7 0.959  0.328 DEERE EERER i’j%%fr*‘“i‘X(P >0.05),
PR 0.0 2.0 019 OO0 A SN A T AL B ST R T e
%2 WHHEF HR.LVEF.LVESD #1 LVEDD {1 bt %
i ] 21 5 HR(%K/4)) LVEF(% ) LVESD (mm) LVEDD (mm)
%4 5.33 +6.08 42.43 £5.12 44.12 +4.61 53.65 £5.76
RIETAA %4‘%%{%& 7 7
SN A% 41 72.35+£6.02 44.65 £3.91 43.61 +3.73 51.54 £4.91
s 4 68.32 £6.01 48.63 +4.13 42.32+5.71 48.44 £5.41
RIF 6 4 Pt s 21
UM% 2 66.53 £5.23 50.21 £4.25 42.76 +4.78 47.09 +5.72
R 12 4] %*ﬁf&%‘iﬁééﬂ 59.35+4.39" 51.30 +5.65*" 39.76 +3.62 " 46.76 £3.09 "
S A% Al 64.82 +4.99 56.88 +3.76 36.38 +3.07 40.02 £4.65
5AM s E 4L #, " P <0.05,** P<0.01

ED R 13T /A 134 W/ 4y B g 3k 33 IR/
A3 FTAT UK/ Gy, He A AR H 95 2 0 RO 33 IR/ 43 1 R
R AR RSO AR g, HA BT R R

S PO R T GYNEIT W K A A AT O R
WARFM, ELE S,

£33 BARELEREFREHMLBEER((%)]

s [7] 2150 SN e R RNy e S SR
I X o oy oy
0w s s
R 1 arinma o R s

4. AL R E AT WA A RS A U - A A B
WA A AR AR, AR )R 1.6 A 12 A H Bk
SOU T ST 4 R 2 A U I e 4 R o R 2 R A (P >
0.05) o S B i 41 M S MLAR A8 H AR BBl A
Hh B v D P U4 Dl 1488 UK/24h FI 1421 IR/
24h, f = ME R WC4E S 1534 Yk/24h 1 1481 IR/
24h, Ay BB I RILZ 25007 WK K AT 3
DR AREMN, L4,

5. WA EFMA LRI A PCLAR)E T A
6 A I, AL AR B R 2 R RS R (P >

x4 WMAREWAKHEBELLE

N o 1 9 i i 4 X ChiiiE ]
fiif ] 21 51
(¥/24h) (¥/24h)
B B I Al 1234 £426 1356 + 682
. 1A~ (=)
AR SRS T 4l 1201 399 1376 +676
Ak i 1% 41 1134 =591 1201 +541
R 6 g * *
S A% 4 1192 + 601 1234 £591
ARG A Bt ¥ 41 1123 +587 1194 £776
12 4~ H SN A 41 1173 578 1132 +724
0.05), RJEF 12 A~ H, & & % 4 1=/ 11 )

(9.82% ) , W2 & TS IL A% T 21 7 19 (6.25% ) , 22
- 123 -



J Med Res,May 2018,Vol. 47 No.5

FEAGIAE (P <0.01) o ££ {5 #5 i [] 7145 4
AR ELAEARSS 1.6 M2 A G, PR =4s B
MEWAFH R AR /T 2 ~4s PIEFH R 1 K
TR AR HPERE 12 AN ZERASRITEEX

(P<0.01) . il fEBAC PR, WIALI 3 11 K 3¢
L4 TR B AR 12 A A B 22 A 5
R (P <0.01)  HEILFE S,

x5 PMAGHEIREHMLE[(%)]

SiH PCIRE 1A PCIARJG 6 1~ A PCI R J5 12 4~ H
) R i 1% 41 S A% AL B B 18 41 S A T 4l R i 1% 41 S A T 4l

PR A B 1(0.89) 0(0) 3(2.38) 2(1.79) 11(9.82) " 7(6.25)
PERE TR (s)

2~4 0(0) 0(0) 1(33.33) 0(0) 3(27.27) 1(14.29)

=4 1(100.00) 0(0) 2(66.67) 2(100.00) 8(72.73)* 6(85.71)"
{5

1R 0(0) 0(0) 0(0) 0(0) 2(18.18) 2(28.57)

2K 1(100.00) 0(0) 3(100.00) 2(100.00) 9(81.82)% 5(71.43)4
B R A5

EBN 1(100.00) 0(0) 2(66.67) 1(50.00) 7(63.64)4 7(100.00) 4

| 0(0) 0(0) 1(33.33) 1(50.00) 4(36.36) 0(0)

SRR TE AL, TP <0. 01 LI 2 ~ 4s (53 15 =45 FMA LA, PP <0. 01 [MALIM 2 US55 1 U35 10 L 8L, 2 P < 0. 01 s [ 4l (1 R

5T 45 He 4, 4 P < 0. 01

T it

Xof TS0 o S BT, A O R R T LU K
SN LR L, E AT RS . ACS SR PR K A
A0 JULBR ML | SR AE | 45473 25 2 = B00 JUL AR 0 By HR A B
S RT3 B0 E R 25 A ASRAE S
PO JUL 5 i I O T 2 R R PR R A T B A O
W R . SR R — EAE N ACS Ji ¥ PCI R
Je BT/ NG T 1 B 25 . (HBE G SIS B R
¥t ( clopidogrel resistance ) ) %& B, A& 9 77 504 76 75
HeZ A e O 5 S A T Y 1 AL A T
Y5 6 £ vE 00 IR 1 — 8% /2 ( adenosine diphosphate,
ADP) SZARFE BT o AE A3 A8 T, 25 4% Ji 395 1< 101 61 7
AL S B/ NOKT R E TR KRR I
TR 22 B % i 1 AHDOE T SO S B T L il ACS
BT RS AR . H AL A AT 50 3R W A% i v A T BE
S VST PSRN TS

AWEFE 7R, PCL AR J5 45 46 Ji ¥ B 2509 S0 4 AR O
R H A R A Y Kk AR R W] R T S
R DU AT B R T — R R i s 0 U A AR
AL S W 5 7 — J7 1, B K F B TR e] g
IO R R DRI T A2 A% T % 3 ek 40 i 2ty ST B
FCRAZ Y e o 2 P, A0 o)t O VA T 8 m 1 4 i ik
A B AR R 5T R R 0 b
ST Bty e B0 NUBESE BB 5 4T 22 A AR IT B RCR IS
S B, B v LA RO PR R L il DR A S5

<124 -

F AR AR T /AR IT R A RO L 4

James %S R, S LS LB, ACS E 4

B IR YT IS L O L BT T O IURE BE B i 4% vp 25

SRR £5 B S B GX U RIS R TR A B I AR 2

PEHe o A BIFFE 25 18 W 156 B 5 A% i 4 76 T 1L/l R

I HARR O SRR RS 7R 4 I R O AT 15 o — 20 T 5 4%

25 B RTIR  BOAR ORI PR AT 5 0E S 45 48 i 39 BT I

N SR A 1 Wk PR T ORI 22 A PE S A B AR 5T 46

UESE, i AR i i 5 PCT R G B DR E AR F

PR R AR U H R TO B B AR 0O A A ) g5

HA— W R R, 5 7% BT Y KU 5 8 3 48 1Y

KEFR, LMW 5 THO AR 4.

S 3% 3k

1 Libby P. Mechanisms of acute coronary syndromes and their implica-
tions for therapy[ J]. New Engl J Med, 2013, 368 (21): 2004 —
2013

2 Badings EA, Remkes WS, Dambrink JHE, et al. Timing of interven-
tion in high — risk non — ST — elevation acute coronary syndromes in
PCI versus non — PCI centres[ J]. Netherlands Heart J, 2016, 24
(3): 181 -187

30 VRS, XMR, BRAE, 5. BRI IR T Ak K £ S A AT
RO A EMEE )] ZHBEY, 2015,1: 40 -44

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

5 MWE, A, RS, L BT NAR 25 1 R i I R L]
aFrl]. ER A, 2015, 24(2) : 235 -240



20184ES5 H 4748 HES5W

e B

Butler K, Teng R. Pharmacokinetics, pharmacodynamics, and safety
of ticagrelor in volunteers with severe renal impairment[ J]. J Clin
Pharmacol, 2012, 52(9) . 1388 — 1398

REHE, R, R, S B SR I I B R UE AR T 2 BOE
AR ARG RIIGCMLDBRST 9% LS [T]. O il i
ek, 2016,4: 260 - 265

Scirica BM, Cannon CP, Emanuelsson H, et al. The incidence of
bradyarrhythmias and clinical bradyarrhythmic events in patients with
acute coronary syndromes treated with ticagrelor or clopidogrel in the
PLATO ( Platelet Inhibition and Patient Outcomes) Trial: results of
the continuous electrocardiographic assessment substudy [J]. J Am
Coll Cardiol, 2011, 57(19) : 1908 - 1916

Wenger NK. 2011 ACCF/AHA Focused Update of the Guidelines for
the management of patients with unstable angina/non — ST — elevation
myocardial infarction: highlights for the clinician[ J]. Clin Cardiol,
2012, 35(1):3 -8

Gurbel PA, Bliden KP, Hiatt BL, et al. Clopidogrel for coronary
stenting[ J]. Circulation, 2003, 107(23) : 2908 - 2913

EA, BN, B, & BIARBLOHRERERE S T].
i EEHEA e, 2015, 35(2) : 538 - 540

Mendolicchio GL. Clopidogrel resistance: case report[ J]. Reactions,

15

2016, 1585 80 -23
James S, Budaj A, Aylward P, et al. Ticagrelor versus clopidogrel in
acute coronary syndromes in relation to renal function[J]. Circula-
tion, 2010, 122(11) : 1056 — 1067
Papageorgiou N, Providéncia R, Srinivasan N, et al. Adenosine —
guided pulmonary vein isolation versus conventional pulmonary vein i-
solation in patients undergoing atrial fibrillation ablation: An updated
meta — analysis [ J]. Int J Cardiol, 2017, 227 151 - 160
Alsharif KF, Thomas MR, Judge HM, et al. Ticagrelor potentiates a-
denosine — induced stimulation of neutrophil chemotaxis and phagocy-
tosis [ J]. Vasc Pharmacol, 2015, 71 201 -207
W, ditn, BIAK, 55 B 5T 2tk ST Bodfm 200 LA
FERET RN NG WIBEDI[T]. Lt RFE% R B,
2015, 47(3) : 494 —498
James S, Akerblom A, Cannon CP, et al. Comparison of ticagrelor,
the first reversible oral P2Y12 receptor antagonist, with clopidogrel in
patients with acute coronary syndromes: rationale, design, and base-
line characteristics of the PLATelet inhibition and patient Outcomes
(PLATO) trial [J]. Am Heart J, 2009, 157(4) : 599 - 605
(ki H B 2017 - 09 - 01)
(&1 H #]:2017 -09 —13)

(E#% 116 W)

3

10

Yingjian L, Young Sun K, Chunsun D, et al. Epithelial - to — mes-
enchymal transition is a potential pathway leading to podocyte dysfunc-
tion and proteinuria[ J]. Am J Pathol, 2008,172:299 - 308
Ying Q, Wu G. Molecular mechanisms involved in podocyte EMT and
concomitant diabetic kidney diseases: an update [ J]. Renal Fail,
2017, 39(1) :474. 5

UL, 3R R XIS N B AN IR A PR 5 A R S AL BT LD ]
JUIN AR R R, 2016

Kursvietiene L, Staneviciené I, Mongirdiené A, et al. Multiplicity of
effects and health benefits of resveratrol [ J ]. Medicina, 2016, 52
(3):148 - 155

AR, RO, XREYL, AR B EONRE AR B R O BGR A DE
PR BESE (1] BIEITEZ R, 2015, 38(1) :88 -90
TREE. R REXS B MELT 4k A 10 AR A5 AR LRI SE (D]
SR TR KA, 2015

Wil A , R IDe 3y kR 3F 45 (AR RE X TCF — B i 3 9 1 /M Bk
A MG S A AR T BETE L], b b v R 2 A L2013, 33
(12):1677 - 1682

Grahammer F. New structural insights into podocyte biology[ J]. Cell
Tissue Res, 2017, 369(1) :1 -6

Lin X, Zhen X, Huang H, et al. Role of MiR - 155 signal pathway in
regulating podocyte injury induced by TGF — B1[J]. Cell Physiol Bio-
chem, 2017, 42(4) :1469 - 1480

14

15

16

17

MR, MG, RASR, SE. LS R PN TR T T M RS AN
B U LR (O BESE [T ). WiVTBE 4%, 2015, 37(17) :1428 -
1431
WHF, XIF B GSK - 3B 16 o i PR 5T T 12 240 0 % 23 A 2800z o A
YERILT). FRES, 2015, 44(12) ;1609 - 1612
AL, ERE, BT, % B P TGF - Bl - Smad2/3 -
TLK {5558 % T 70 % + LPS 755 40 i I J Il 5T % 43 AL 19 43 F
LRI LT]. g PR 45 5 i 235, 2014,5:392 - 396
Mahmood MQ, Reid D, Ward C, et al. Transforming growth factor
(TGF) B1 and Smad signalling pathways: a likely key to EMT - asso-
ciated COPD pathogenesis[ J]. Respirology, 2017, 22(1) :133
Huang XZ, Wen D, Zhang M, et al. Sirtl activation ameliorates renal
fibrosis by inhibiting the TGF - B/Smad3 pathway[J]. J Cell Bio-
chem, 2014, 115(5) :996
W gy, EH BT SIRTL 23 £ W Ak Bl 6 1 09 285 1 25 ) 2= W 5
[D]. HEFEBERY, 2015
Barletta GM, Kovari A, Verma RK, et al. Nephrin and Nephl co —
localize at the podocyte foot process intercellular junction and form cis
hetero — oligomers[ J]. J Biol Chem, 2003, 278 (21) :19266
Sellin L, Huber TB, Gerke P, et al. NEPHI defines a novel family of
FASEB J, 2003, 17(1):115
(W hE H #1.2017 -08 -24)
(&1 H#1.2017 -09 - 19)

podocin interacting proteins[ J].

- 125 -



