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AT T3] Hes= Early ST ; (EST) = 30°‘ o, Late ST ; (LST)< 314 ¢]ollA 10d o]u] 2]
3l Very late ST ; (VLST)L 1d o)A+ = 3ttt 2"E AuE (AF =49 2"E r,]x}o
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(1.30%) 1Atk Al BRI == 1Al 4 811 (0.79%) 0.&2 =3kom, Atid ST #3-2 1Al A
= VLSTE] @A Eo] =43 (p=0.002), 2A el A= ESTSF LSTE] A Eo] =3A (p=0.025), 34
AME frelgh aol7k fAATHp=0.278). ST= <lste] AbgE 1492 EST 109 (182%), LST 2%
(8.3%), VLST 29 (3.6%)=A ESTIA AbgEo] =34t (p=0.042). DES A& § sk ST+ 1.3%
o], VLSTE 1At 2"EdA wotom 49 F APGES ESTOlA =9kt
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Abstract

Stent thrombosis after successful drug-eluting stent(DES) implantation has been reported in
around 1% of patients in clinical trials. However, the increased risk of ST associated with DES
remains a matter of concern. From 1 June 2003 to 30 June 2013, we investigated clinical
characteristics, in—hospital outcomes in 10,273 patients who underwent percutaneous coronary
intervention in the Heart Center of CNUH. Overall incidence of ST was 1.30% (134 patients).
The incidence of ST according to the stent generations and the timing of ST (n= total, early
vs. late vs. very late) were 0.79% (n =81, 26 vs. 12 vs. 43) in first-generation, 0.38% (n=39, 21
vs. 9 vs. 9) in second-generation and 0.14% (n=14, 8 vs 3 vs. 3) in third-generation, (p=0.70).
The mortality from ST was significantly higher in early ST group compared to the late and very
late ST groups (18.2% vs. 8.3% vs. 3.6%, p=0.042). Overall incidence of ST after DES
implantation was 1.30% (134 patients). The in-hospital mortality was significantly higher in
early ST group compared to the late and very late ST groups.
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A aspirin
100 ngqL clopidogrel 75 mg ] 3om,
SEAR Uds 34 IEsUEIT FXELS 300
WA 600mg2] clopidogrel® 300mg2] aspirin®] 2 *] %]
Z A g5ttt DESE A9)e 3452 aspirin 100
mg? 7% HA 28] 1 clopidogrel 75 mg2 24 67
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2 ST #9< 49l ahe] ESTE 309 o|u, LSTE 31
3 ool o d olul, VLSTE= & d oo 257

EE(~HE T]z1] 7} polymer &y

l>

[}
aksich Ao

o W& A EAZ 7))

FEWE 2HEE ZE|H 7|9 kA e el AA),
AR AA 7L EEE] o] AH7)7F oHEo] WEH =
2~HEZ AR FEE It 1A FEE 2l
E (£ platform, polymerell & 52| 4] o2 #¥

-Sirolimus  (CYPHER stent, Cordis, Miami Lakes,
Florida, USA),
Scientific, Natick, Massachusetts, IRELAND), 24ti
odEHWE ~HE (B} 9k platform, A HIA
Medtronic,

Everolimus

Paclitaxel (Taxus stent, Boston

polymer)-Zotalimus ~ (Endeavor — stent,
Minneapolis, ~ Minnesota, =~ USA),

(XienceTM stent, Abbott, Santa clara, USA), 34|t}
SFEHE 2HIE (ZHE TRl 3R, Aad 1L
2} polymer)-Everolimus (Promus elementTMPlus
stent, Boston Scientificc Cashel Road Clonmel
Tipperany, IRELAND), Everolimus (Xience PRIME
LL stent, Abbott, Santa clara, USA), Biolimus
(BioMatrix stent, Biosensors International, Morges,

Switzerland) & T-&5 <] gtk

3. Xtz &AM

EAAE = SPSS for Windows 120 (Statistical
Package for the Social Sciences, SPSS INC. Chicago,
IL, USA)S o] &at5ith A% Was FAdg+3Es
AAR, HAEY Hrs TE 9 & (%2 71Est3Th

gde e TE7ke] gk Aol gigk 9S4
A7) Ysle] ANOVA test, Chi-square testS A3}
sk, FAEE folgS p<O.06R 3k

Al gAte] AdgE ST
*o‘(STfsegment
myocardial infarction, STEMI)% EST 357 (63.6%),
LST 159 (625%), VLST 369 (655%), ST +4

vk 41273 A12=(Non—segment elevation myocardial

elevation



infarction, NSTEMD-2 EST 129 (21.8%), LST 59
(20.8%), VLST 119 (20.0%), 043 -ﬁ/‘] Z< EST
74 (127%), LST 49 (16.7%), VLST 89 (14.5%),
HE PS> EST 19 (1.8%), LST 0% (0.0%),
VLST 0% (00%)22 STEMIIA A 6§
EARE Al OF gl AR fod Aol
STk

Al &A1 ~"E QL polymer &gl
At T sHE, 1At ~"IE ddF SN E
0.79% (819), 24|t ~EHE TAUE 038% (399)
3AY ~"HE BHANIEE 014% (1478)°]0eH,
Adide] w2 ddF 73S 1A
2" Eo| A= EST vs. LST vs. VLST; (47.3 vs. 50.0
vs. 782%), (p=0.002), 2A|t) 2~"lEo|Ax+= EST vs.
LST vs. VLST; (382 vs. 375 vs. 16.4%), (p=0.025),
Z8]al MY ~BlE A= EST vs. LST vs. VLST;
(145 vs. 125 vs. 104%), (p=0278)ZA 1AI]eI4=
VLST #AEo] E9kom 24|t A~HE A= EST
LSTe] WA Eo] FASA R 9 =St Table 11.

fe

AHE

=Rl =

Table 1-1. Clinical Characteristics of ST
According to Time of Occurrence

Variables Early ST Late ST Very late ST
(n=55) (n=24) (n=55)
StentType
(Generation)
First
(n=4.589) 26(0.57) 12(0.26) 43(0.94)
Second
(n=2.970) 21(0.70) 9(0.30) 9(0.30)
Third
(n=2.714) 8(0.29) 3(0.11) 3(0.11)

2. AHIE HHZ @y Ao UNH X
A EST 64.7+11.3641, LST 58.8+11.424] 1)L
VLST7} 5051271412 EST Ao A o] =gkt
Table 1. Clinical Manifestation Characteristics of

ST According to Time of Occurrence
Very late chi-
Variables =2 1 [Leis ST ST (d_/f) square  p
(n=55)  (n=24)  (n=h5) value
Diag(ﬁ;;OSiS 6 1699 0945
STEMI 35(63.6) 15(62.5) 36(65.5)
NSTEMI  12(21.8) 5(20.8) 11(20.0)
UAP 7(12.7) 4(16.7) 8(14.5)
SAP 1(1.8)  0(0.0) 0(0.0)
Stent Type
(Generation)
First 26(47.3) 12(50.0) 43(782) 2 12.324 0.002
Second 21(38.2) 9(37.5) 9(16.4) 2 7.343 0.025
Third 8(14.5) 3(12.5) 3(10.4) 2 2561 0.278

STEMI : ST-segment elevation myocardial infarction
NSTEMI : Non ST-segment elevation myocardial infarction
ST : stent thrombosis

UAP : unstable angina SAP: stable angina

(p=0.036). FAdel-E EST 379 (67.3%), LST 189
(75.0%) 12]3 VLST7} 399 (709%) .2 Al 1§ 3F
of BAEH o 2ol o= YA

dA A 9zl ﬂﬁg%-: EST 324
(582%), LST 15% (625%) =&]a VLST 299
(52.7%), B EST 4% (436%), LST 84
(33.3%) 8|3l VLST 167 (29.1%), (p=0.271), T
EST 249 (436%), LST 139 (542%) &3l VLST
309 (54.5%), TAEZFL EST 119 (20.0%), LST 49
(167%) 13l VLST 4% (7.3%), ZL8]a 71588
EST 84 (145%), LST 09 (0.0%) ~12]31 VLST 4%
(13%) .24 247} Al 15 7ol A H o2 foe
ZFol= flSATh

2EHE 42 kA /\] S O]U:]/H /\]i.Q.j}_i zz%%]—
AN FEES EST 54.4+1362%, LST 55.4+12.02%,
VLST7} 57.8+1041%2A Al i+ 2ol 2poli= fiich
w3 A FHE 40% okl $A= EST 94
(16.4%), LST 29 (83%), VLST 37 (55%)2.2A] A
g Rl FAEAH R fofdt Atoli= fiitH Table
2l.

o

3. T

& ol &}A]

161.1t49.28,
Triglyceride

ol

A AT
oA FZY2HE(mg/dL)S EST
LST 1421+40.15 VLST 163.3+47.26,
(mg/dL)& EST 120545653, LST

984+64.28, VLST7} 1337+107.28, High-density
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Table 2. Baseline clinical characteristics

chi-
square D
value

Very late
Early ST Late ST ST

(n=55) (n=24)  (n=59)
64.7 588  59.5
+11.36 +11.42 +12.71

37(67.3)

dff

Variables (n-1)

Age (years) 2 0.036

Male sex
(%)
Risk factor
(%)

Hyper — 5558.2)

18(75.0) 39(70.9) 2 0.502 0.778

29(52.7) 2 0.732 0.694

tention 15(62.5)

DIabetes  5443.6) 8(33.3) 16(29.1) 2 2.609 0.271
mellimus

Current

smoking 24(43.6) 13(54.2) 30(54.5) 2 1.512 0.470
Hyper

lipidemia 11(20.0)0 4(16.7) 4(7.3) 2 3.809 0.149
Family

History 8(14.5) 0(0.0) 4(7.3) 2 4.660 0.097
LVEF (%)

40<0|5t 9(16.4) 2(8.3) 3(5.5) 2 3.638 0.162
LVEF (%) 54.4 55.4 57.8 0.336

+13.62 *+12.02 +10.41
LVEF : Left ventricular ejection fraction
ST : stent thrombosis

lipoprotein—cholesterol) (mg/dL)2 EST 43.3+23.15,
LST 4211238, VLST 4584149, Low-density
lipoprotein—cholesterol  (mg/dL)& EST 99.3+41.64,
LST 87.3+32.27, VLST 97.2+43.76, Apolipo—Protein B
(mg/dL)2 EST 8612993 LST 81.0+2656, VLST
8342849, LP(a) (mg/dL) EST 285+21.90, LST
28312894, VLST7F 36.3%3357, Homocysteine
(mol/L) EST 132+10.05, LST 121+7.97, VLST
105+4.02, Glucose(mg/dL) EST 165147803, LST
136.7£44.93, VLST 155.5+80.72, (p=0.347), N-terminal
pro B type natriuretic peptide (pg/mL)S EST
248724515357,  LST 394414916294,  VLST
1555%80.72, Hemoglobin Alc (%)< EST 6.6+1.46,
LST 6.8%1.81, VLST 66+1.490. 24 A 1% 7tol| &
ATt 072 frolgh zfol= §ISdT

a8]al Apolipo—Protein Al(mg/dL)&  EST
117.1+28.39, LST 121.9£27.40, VLST 132.1+25.00%24]
VLSTelM EAsH oz fefstrl =3Arthp=0.018).
Aspirin (platelet drug response assay) ARUS EST
207529781, LST 27659790, VLST 277.8+97.02,

P2Y12 reactivity unite (PRU)2 EST 2775+97.98,
LST 2787+96.97, VLST 27779898, %Platelet
inhibitione EST 124+21.17, LST 12.3+21.27, VLST
1244212624 Al 13 7kl BAIgHoZ {23 2}
ol& gl Table 3].

Table 3. Biochemical parameters

. Early ST  Late ST Very late ST
Variables
(n=55) (n=24) (n=55)
Total
161.1 142.1 163.3
cholesterol 0.164
pptng) +4928  +40.15  +47.26
Triglyceride 120.5 98.4 133.7 0218
(mg/dL) +56.53  +64.28 +107.28
HDL-C 43.3 42.1 458 oo
(mg/dL) +2315  +12.38 +1496
99.3 87.3 97.2
LDL-Clmo/dL)  \yi'6a  +3227 +a37e 0484
Apo A 117.1 121.9 1321 (oia
(mg/dL) 2839  *27.40  +2500
86.1 81.0 83.4
Apo Bmoldl) L5995  +pp56 +2849 0762
285 28.3 36.3
LP@ (mgldl)  \ 5190 40894  +3357 0345
Homocysteine 13.2 12.1 10.5 0.262
(mol/L) +£10.05  +7.97  +4.02 :
Glucose 165.1 136.7 155.5 0.347
(mg/dL) +78.03  +44.98  +80.72
NT pro 24872 39441 20781 (..
BNP(pg/mL) +5153.57 +9162.94 +5153.74
Hemoglobin 6.6 6.8 6.6
Alc (%) +146  +181  +149 0786
2775 276.5 277.8
ARU +97.81 +97.90 +97.02 0762
277.5 278.7 277.7
PRU +97.08 +9697 +oggg 0632
%Platelet 12.4 12.3 124 o
inhibition ~ £21.17 2127 2126

HLD—-C : High—density lipoprotein—cholesterol

LDL-C : Low—density lipoprotein—cholesterol

NT pro BNP : N-terminal pro B type natriuretic peptide
ARU : Aspirin (platelet drug response assay)

PRU : (P2Y12 reactivity unite)

>

AHIE BHZ0| £4

mE&

~HE gHZo] BAS Aol A TS dojdt
B2 #F0A A EST 69 (109%), LST 04 (oo%)
Z28]al VLST 14 (1.8%), #d3ta#]el A EST 2
(473%), LST 1494 (583%) =12lx VLST 34D§
(61.8%), &3]H4A= EST 8% (145%), LST 64
(250%) 123 VLST 79 (12.7%), 12|21 9-3/d-5
o A= EST 154 (27.3%), LST 4% (16.7%) 12|12



2 aixtel A4ZEn 885

VLST 139 (236%) 0.5 A 1% 7t EA# o7
frelgk Aol flsith

z7] 2HE A9l<& ZA] TIMI flow “3El= TIMI 0
= EST 349 (61.8%), LST 129 (50.0%), VLST 42
(764%), TIMI 1= EST 59 (9.1%), LST 07 (0.0%),
VLST 2%(36%), TIMI 2= EST 3% (55%), LST 69
(25.0%), VLST 4% (7.3%), —L2] 3L TIMI 3= EST 13
4 (236%), LST 69 (25.0%), VLST 73 (127%)°.%
TIMI 021 7ol VLSTelA Aol 3= %rhp=0.026).
American College of Cardiology / American Heart
Association (ACC / AHA) Lesion Type (%) Type Bl
o EST 7% (1277%), LST 4% (16.7%), VLST 15%
(27.3%), Type B2& EST 389 (69.1%), LST 12%
(50.0%), VLST 349 (61.8%), Type C2 EST 109
(182%), LST 8% (33.3%), VLST 69 (10.9%) 2.2 A
g 7ol BASH o R fod Aol qlolth ~HIE
W74 (mm)2 EST 3.0620.32, LST 305028 VLST
312403025 At kol Fo]7h §12ATh(p=0.591). 2=&ll
E Zo] (mm)E EST 25512654, LST 23714617,
VLST 26.47+6.77, Minimal stent area (mm’) EST
255043, LST 258042, VLST 258040, (p=0.975)
2ZA Al OF 7H EAEH R $9)3 2ol ¢l
o #xF & StentE Al /= EST 2.09+0.88,
LST 1.83+0.81, VLST 2.04+1.1970 2 A 1§ 7t %
AgH oz fogt Aol gl BAYFE EST
75+1364%, LST 157.7+105.34%, VLST 1210.2+587.44
& o]t Table 41.

S = =
E #8350 £4 o Zn

W3] thrombus aspirations Al
st 9= EST 7% (127%), LST 54 (20.8%),
VLST 119 (20.0%), (p=0.522)°] 1, Abciximab A&
EST 227 (40.0%), LST 59 (208%), VLST 2649
(47.3%) 2.2 A VLSTO| A AFEH]&-2 =R Al 21
& ol SATH R o atol= gl
s W FMEE ARE-E EST 6% (10.9%), LST
4 (16.7%), VLST 19 (1.8%), (p=0.055)°]%1
Overlapping Stent & EST 159 (27.3%), LST 7%

Table 4. Procedural Characteristics

. Ealy ST Late ST ‘e B g ch-
Variables ST (n-1) square p
(n=55)  (n=24)  (n=59H) value
Culprit 6 9453 0.150
lesion(%)
Left main  6(10.9)  0(0.0) 1(1.8)
LAD 26(47.3) 14(58.3) 34(61.8)
LCx 8(14.5) 6(25.00 7(12.7)
RCA 15(27.3) 4(16.7) 13(23.6)
Pre-TIMI
flow (%) 6 14.378 0.026
0 34(61.8) 12(50.0) 42(76.4)
1 5(9.1) 0(0.0) 2(3.6)
2 3(5.5) 6(25.0) 4(7.3)
3 13(23.6) 6(25.0) 7(12.7)
ACC/AHA
Lesion 4 8.789 0.067
Type(%)
B1 7(12.7)  4(16.7) 15(27.3)
B2 38(69.1) 12(50.0) 34(61.8)
C 10(18.2) 8(33.3) 6(10.9)
Sef’;:f”‘ 4 4439 0350
Proximal 40(72.7) 14(58.3) 31(56.4)
Mid 10(18.2) 6(25.0) 18(32.7)
Distal 5(9.1) 4(16.7)  6(10.9)
Stent
profile
Stent
. 3.06 3.05 3.12
diameter ;53 1028  +0.30 0.591
(mm)
Stent 25.51 23.71 26.47 0.231
length(mm) +6.54  +6.17 +6.77 )
Minimal
2.55 2.58 2.58
stentarea 1,43 4042  +0.40 0.975
(mm)
No.of
; 2.09 1.83 2.04
stents per . . X 0.580
patient(n) +0.88 +0.81 +1.19
Interval of 1210.2
poveloped , 15, 15T (0001
ST (Days) — +587.44

LAD: Left anterior descending artery
LCx: Left circumflex artery
RCA: Right coronary artery

TIMI: Thrombolysis in Myocardial Infarction

ACC/AHA: American College of Cardiology/American Heart
Association
ST: stent thrombosis
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Table 5. Procedural Characteristics and Clinical

Outcome
Variables Early ST Late ST oY € ofi
) ST (n-1) square p
(n=55)  (n=24)  (n=55) value
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Overlabbing 1557 3) 7(29.2) 11(20.0) 2  1.108 0575
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B'flurc.a“on 30(54.5) 12(50.0) 27(49.1) 2  0.354 0.838
esion

Stent

under  8(26.7) 1(3.3) 133 2 10.800 0.005

expantion

Dualanti—

platelet  4(13.3) 2(6.7) 14(467) 4 13.811 0.005

therapy
In—hospital

Doath | 10(182) 28.3) 236 2 6358 0042
IABP : intra aortic balloon pump
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