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BREATIA (1

Randomized Trial Evaluating Percutaneous
Coronary Intervention for the Treatment of Chronic

Total Occlusion
The DECISION-CTO Trial

Lee SW, Lee PH et al., Circulation. 2018 Apr 2.

BACKGROUND

Procedural results for percutaneous coronary intervention (PCI) in coronary vessels with chronic total
occlusion (CTO) have improved in recent years, and PCI strategies have moved toward more complete
revascularization with more liberal use of CTO-PCI. However, evidence evaluating CTO-PCI is limited to
observational studies and small clinical trials.

METHODS

In this open-label, multicenter, randomized, noninferiority trial, PCI-eligible patients were assigned to
receive either 1 of 2 strategies: PCI or no PCI for the qualifying de novo CTO lesion with the option
for PCI of obstructive non-CTO lesions at the discretion of the operator. The primary end point was a
composite of death, myocardial infarction, stroke, or any revascularization. Health-related quality of life
was assessed at baseline and at 1, 6, 12, 24, and 36 months. Because of slow recruitment, the trial was

stopped before completion of the 1284 planned enrollments.

RESULTS

Between March 2010 and September 2016, 834 patients were randomly assigned to the CTO-PCI (n=417)
or no CTO-PCI (n=398) strategy. Among the patients assigned to the no CTO-PCI strategy, 78 (19.6%)
crossed over to receive staged CTO-PCI within 3 days of randomization. The overall CTO-PCI success
rate was 90.6%. Serious nonfatal complications associated with CTO-PCI occurred in 3 patients (1 stroke,
1 cardiac tamponade, and 1 patient with recurrent episodes of ventricular tachyarrhythmia induced by
intracoronary thrombus). Approximately half of the patients in each group underwent PCI for an average
of 1.3 non-CTO lesions, resulting in a comparable residual SYNTAX score (Synergy Between PCI With
TAXUS and Cardiac Surgery; 3.7+5.4 versus 4.0+5.9, P=0.42) confined to non-CTO vessels. During a
median follow-up of 4.0 years (interquartile range, 2.4 to 5.1 years), there was no significant difference
between the CTO-PCI and the no CTO-PCI strategies in the incidence of the primary end point (22.3%
versus 22.4%, hazard ratio, 1.03; 95% CI, 0.77 to 1.37; P=0.86). Both CTO-PCI and no CTO-PCI strategy
were associated with significant improvements but without between-group differences in disease-specific
health status that was sustained through 36 months.

CONCLUSIONS

CTO-PCI was feasible with high success rates. There was no difference in the incidence of major adverse
cardiovascular events with CTO-PCI versus no CTO-PCI, but the study was limited by low power for

clinical end points and high crossover rates between groups.
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end point £ & (L] JREARISET » L HALEESE » HHJEEY revascularization © Secondary outcome £ primary end point
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Table 1. Baseline Characteristics of the Study Patients

Age, y 62.2{10.2) | 62.9(9.9) 032
Make sex 344 (83.3) 319 (81.6) 0.59
Body mass index, kg/m’ 25,6 (3.5) 255(33) 0.59
Hypertension 262 (B63.4) 238 (60.9) 050
Diabetes mellits 1323200 | 134(343) | 054
Hyperchalesterolemia 249(603) | N7(EER | 019
Current smoker 125 (30.3) 102 (26.1) 0.22
Previous PCI 64 (15.5) 75 019.2) 020
Previcus myocardial infarction 45 (10.9) 347 035
Pravious bypass operation 4010} 5013 093
Congestive heart failure 18 (4.4) 19 (4.9) 0.87
Previowus stroke 29 (1.0 (19 072
Peripheral vascular disease 16 (3.9) 18 (4.6 074
Chronic lung disease B(1LY) 800 | >099
Renal dysfunctiont 6 (1.5) 5013 | >099

Chinical presentation 0.79
Silent ischemia B013.0) 57 (14.6)

Stable angina 246 (59.6) | 236 (60.4)
Unstable angina B0 | 760194
Acute myocardial infarclion 29 (7.0) 22 (5.6)

Left ventricular ejection fraction 57.3(9.8) 57.619.1) (.68

Location of the CTO 0.67
Left anterior descending artery | 185 (44.8) 163 (41.7)

Left chrcumflex artery 42 (10.2) 42 (10.7)
Right coronary artary 186 (45.0) | 186 (47.6)

No. of diseased vessels 0.83
One-vessel disease 1M 269) | 103 26.3)
Two-vessel disease 175(42.4) | 160 (40.9)
Three-vessel disease 127(30.8) | 128032.7)

SYNTAX score 0.80.2) 20.8 (9.5) 0.5

J-CTO scone 2103 22012 0.16




| 834 patients randomized |
f——> 19 withdrew consent
| 417 allocated to CTO-PCI | | 398allocated tono CTO-PCI |
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Figure 1. Study flow chart.

*Patients with incomplete data were censored
at day 0 in the analysis. CTO indicates chronic
total occlusion; and PCI, percutaneous coronary
intervention.

Table 2. Primary and Secondary Clinical End Points in the Intention-to-Treat Analysis

Primary end point: death, M, 93(22.3) 89 (22.4)* 1.03 (0.77-1.37) 0.86
stroke, or any revascularization
Secondary end points
Death 15(3.6) 21(5.3) 0.70(0.36-1.37) 0.30
Cardiac cause 8(1.9 14 (3.5) 0.56 (0.24-1.34) 0.19
Noncardiac cause 701.7) 7(1.8) 0.99 (0.35-2.82) 0.99
Myocardial infarction 47 (11.3) 34 (8.5) 1.39(0.90-2.15) 0.14
Periprocedural MI 41 (9.8) 30(7.5) 1.37 (0.816-2.18) 0.19
Spontaneous MI 7(01.7) 7(1.8) 0.88 (0.30-2.57) 0.82
Stroke 6(1.4) 10(2.5) 0.61(0.23-1.65) 0.33
Any revascularization 46 (11.0) 42(10.6) 1.14(0.75-1.73) 0.55
CTO vessel 33(7.9) 30(7.5) 1.13(0.69-1.84) 0.63
Non-CTO vessel 29 (7.0) 23(5.8) 1.34(0.77-2.31) 0.30
Death, M, or stroke 66 (15.8) 61(15.3) 1.07 (0.75-1.51) 0.72
Cardiac death, M|, stroke, or 86 (20.6) 82 (20.6) 1.02 (0.76-1.39) 0.88
any revascularization
Death, spontaneous M, stroke, 64 (15.3) 69(17.3) 0.91 (0.65-1.30) 0.59
or any revascularization
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80 4
70 CTO-PCI
— No CTO-PCI
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£
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5 HR 1.03 (95% ClI, 0.77-1.37), P=0.86
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s Figure 2. Cumulative incidence of the primary end
lg 30 point in the intention-to-treat population.
£ CTO indicates chronic total occlusion; HR, hazard ratio;
3 20+ and PCI, percutaneous coronary intervention.
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0 T T T T
0 1 2 3 4
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CTO-PCI 417 330 269 222 161
No CTO-PCI 398 325 288 230 170
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Table 3. Between-Group Differences in Quality-of-Life Measures Over Time

EQ-5D, visual analogue scale
1 mo 77.39£13.76 75.85+15.16 1.55 (-0.99 to 4.08) 0.23
6 mo 79.94+12 64 78.20£13.98 1.74 (<0.74 to 4.22) 0.17
12 mo 81.00+12.58 78.28+13.27 2.72(0.23 10 5.20) 0.03
24 mo 83.08+11.87 80.10+12.00 2.98 (045 to 5.51) 0.02
36 mo 84.56+9.12 80.97+11.05 3.59(1.18 to 6.00) 0.004
SAQ physical limitation
1 mo 890.00+£15.66 88.38+17.11 1.62 (-1.26 to 4.49) 0.27
6 mo 92.22+13.61 91.80+14.32 0.42 (-2.18 to 3.02) 0.75
12 mo 93.06+11.96 91.77+15.12 1.29 (-1.33 10 3.91) 0.33
24 mo 94.84+12.72 93.69+12.74 1.14 (-1.56 to 3.84) 0.4
36 mo 94.52+12 .86 93.54+14.98 0.98 (-2.35 to 4.30) 0.56
SAQ angina frequency
1 mo 94.63+10.54 93.31£13.78 1.33 (-0.81 to 3.46) 0.23
& mo 96.00£10.13 95.44+9 .98 0.56(-1.30to0 2.42) 0.56
12 mo 94.55+11.18 95.33+10.19 -0.78(-2.8310 1.26) 0.45
24 mo 97.31+7.13 97.18+7.65 0.13 (-1.43 to 1.69) 0.87
36 mo 98.21+5.32 97.38+7.20 0.83 (-0.67 to 2.32) 0.27
SAQ treatment satisfaction
1 mo 83.07£12.75 80.42+15.03 2.66 (0.23 to 5.09) 0.03
6 mo 83.16+£13.29 83.13+£14.25 0.02 (-2.53 10 2.57) 0.99
12 mo 83.98+13.19 83.26+14.61 0.72 (-1.94 t0 3.39) 0.59
24 mo 84.95+12 62 83.28+13.41 1.67 (=1.07 to 4.42) 0.23
36 mo 87.13x11.89 84.00£11.59 3.13 (038 to 5.89) 0.03
SAQ quality of life
1 mo 66.16+19.87 64.26+£19.65 1.90 (-=1.55 to 5.35) 0.28
& mo 72.08+17.54 697417 .48 2.34 (-0.90 to 5.58) 0.16
12 mo 72.19£19.06 71.89+16.6 0.30(-3.12 10 3.71) 0.86
24 mo 77.37+17.43 75911777 1.45(-2.25 to 5.16) 0.44
36 mo 78.26x17.39 77.53+16.69 0.73 (-3.26t0 4.72) 0.72
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Antithrombotic Therapy after Acute Coronary
Syndrome or PCI in Atrial Fibrillation

Lopes RD, et al. N Engl J Med. 2019 Apr 18;380(16):1509-1524

BACKGROUND

Appropriate antithrombotic regimens for patients with atrial fibrillation who have an acute coronary
syndrome or have undergone percutaneous coronary intervention (PCI) are unclear.

METHODS

In an international trial with a two-by-two factorial design, we randomly assigned patients with atrial
fibrillation who had an acute coronary syndrome or had undergone PCI and were planning to take a P2Y 12
inhibitor to receive apixaban or a vitamin K antagonist and to receive aspirin or matching placebo for 6
months. The primary outcome was major or clinically relevant nonmajor bleeding. Secondary outcomes
included death or hospitalization and a composite of ischemic events.

RESULTS

Enrollment included 4614 patients from 33 countries. There were no significant interactions between the
two randomization factors on the primary or secondary outcomes. Major or clinically relevant nonmajor
bleeding was noted in 10.5% of the patients receiving apixaban, as compared with 14.7% of those
receiving a vitamin K antagonist (hazard ratio, 0.69; 95% confidence interval [CI], 0.58 to 0.81; P<0.001
for both noninferiority and superiority), and in 16.1% of the patients receiving aspirin, as compared
with 9.0% of those receiving placebo (hazard ratio, 1.89; 95% CI, 1.59 to 2.24; P<0.001). Patients in the
apixaban group had a lower incidence of death or hospitalization than those in the vitamin K antagonist
group (23.5% vs. 27.4%; hazard ratio, 0.83; 95% CI, 0.74 to 0.93; P=0.002) and a similar incidence of
ischemic events. Patients in the aspirin group had an incidence of death or hospitalization and of ischemic
events that was similar to that in the placebo group.

CONCLUSIONS

In patients with atrial fibrillation and a recent acute coronary syndrome or PCI treated with a P2Y12
inhibitor, an antithrombotic regimen that included apixaban, without aspirin, resulted in less bleeding and
fewer hospitalizations without significant differences in the incidence of ischemic events than regimens
that included a vitamin K antagonist, aspirin, or both. (Funded by Bristol-Myers Squibb and Pfizer;
AUGUSTUS ClinicalTrials.gov number, NCT02415400.).



BREATIA (1)

DEEIEEREREREREIREEEFNE EZZiE PCI
#BEENMmMEEE

ez - SRR O ZEAEEEM

A B S OIE B A A2 A R et AREAIR 7 A1 7578 (Percutaneous coronary intervention, PCI) Z/(»
5 R R AN A7 T S P AR ZE Y BRI N B2 -

Jitk

AUGUSTUS FRFEEHRA 2 x 2 BRI TR ETHVEIRRGER - FERO R T8 S ES G2 PCLHY
- HEFEIEIRA P2Y 12 IR 2 L B ERENE# - 1R 6 {18 H FEl$2Z apixaban BAEESR K 5 TURIATRE Z
VCEE s VL Bl 2 OB A AR PREAER - EEG RN A M B e AR AER R EE A M E: - REFERE
FEICC B EFE LA R S BRI EEE -

RS

WA T A 33 [MBIF L 4614 (1EFE - 12T EalRERE R AR (E R B A 72 fe A S A8
LAER - 57 apixaban BIEEFH 10.5% 4B AHIMEERARHREIEEARHIMES - BREZHEER KED
P& 147% (fEhEEER 0.69 5 95% (SHEEER [CI] B 0.58 X 0.81 5 JELEMBAUEER G LAUER p<
0.001 ; F 16.1% ( BEZ[HICERIEE ) - B 00% HEZLRBIESE (Gt 1.89 ;5 95% CI & 1.59
22224 5 P<0.001) ° Apixaban #HFEFHIETBEFEEE A R(RAMEAETR K FEPURIE (23.5% th 1 274%) ;5 faks
R 0.83 5 95% C1 Ry 0.74 22093 3 P=0.002) - {(HAEMHURIEIM SR8 EER - M ETILEH B EH T ER
F 28 A SRR I 25 (R A 328 A SR Bl e s R A DL -

22
TNET Gl
B LB BEERY S M OIE RS B0 #5738 PCL BYEE T IR P2Y 12 HIHIE &G 852 & apixaban {E
A A PTErUCE ST IIARZEY B S EL T S A 22 K FEDUR ~ Bl VU 88 st B R (5 A Fva R nY R E B D Yy
HH I SRR A R a R LG - (BEHSEhm B R A RAN H 2R -



=
=
iy
Bl
5
N

o 3y i TRy

Cm b ) B0 g w
(1S tghiv ) 8 1 ¢

FET o VIL G < Y il

F a2 MDD 2 I BAAT N EHeHT TEN v e HTHT \.ﬂ.w uw.umr sk

o v ¢

A Y E ) 10d - %

Sy $ Vel TMu A
Sl b6 T O AT
LG 6 T0 ﬁ@&m% < B, e Y a3 ¥ OSYA-TSATVHD
,Tm C(IIoWW) TR e v Y sk T g e ¥

7 m‘wu/‘*”%.m-w_v
P 73w q4149-SVH

dl By

C B Yo TiE - E

mm%ﬁ__l_.@uuw)» Sy sE TR pend iy T

2 L m YA Fu g - (AS) FaTcrran f T

¥ A o

THF9'9
(8'8€) S6SH/PSLT
(6°€7) S6S¥/L601
(€°L€) S6SP/PTLI

(0°6%) T9TCT
(T°9) 96¥+/08¢C
(I'D 96¥H/1¢
(9°26) 961/591¥

(8°€1) 185/€€9
(+'9¢) 8L91
(82h) €L61
(€°88) €LOY

6'076'C
9'1F6°¢

(¥'8) TESH/08€

(9°16) TESH/TSTY

(S°€) LSSH/8ST
(¥°0) LSSH/91
(1) LSSH/0vT
(€°1) LSSH/6S
(8°16) LSSH/¥8TY

(062) LEET
TLL-TH9
LOL

F19% =N)
H£w

I'4¥5°9
(£°8¢) T0€T/T88
(6°€7) T0£T/0SS
(8°L€) TOET/OLY

(0°6¥) 0T T
(6°9) eve/cel
(6°0) €vTT/0T

(T°€6) £¥TT/060T

(Lv1) T6TT/9cE
(T9¢) 9¢8
(0°¢h) 166

(5°88) Tv0T
01F6'C
9'1F6'¢

(L°8) TLTT/861
(€°16) TLTUYLOT

(Te) 18cT/EL
(¥°0) 182T/01
(67) 182/99
(€°1) 182T/0€
(Tz6) 18TT/T01C

(8L T¥9
TLL-8€9
90L

(LOET =N)
[ 2520 0 F 20 4

CYFL'9
(€°6%) €6TT/206
(6'€0) €6TT/LYS
(8'9¢) €6TT/PF8

(Ié6v) Tert
(5'9) €5TT/LYT
(1) gsTe/ie

(1°26) €5TT/SLOT

(0°€1) 68TT/L6T
(59¢) T8
(9'Th) 286
(0°88) 1€0T

6'078°C
9'1F6°¢
(18) 092T/281
(6°16) 09T/8L0T

(L€ 9LTT/s8
(€0) 9LTT/9
(€€) 9LTTHL
(€1) 9LTT/6T
(S°16) 9LTT/T80T

(2°0€) 969
€LL VY9
80L

(LOET =N)
p: i 3|

THF99
($°6€) 86TT/L0O6
(6°€7) 86TT/0SS
(99¢) 86TT/1+8

(F'9%) 0L01
(I°L) €vTT/681
(I'1) eveeme

(8°16) £¥TT/090C

(¥"€1) T6TT/LOE
(T9¢) 9¢8
(Tep) 866
(0°88) 1€0T

6'076'C
9170y

(T6) 85TT/LOT

(8°06) 85TT/150C

(9°¢) sLTT/28
(€0) sLTT/9
(1¢) sLTz/oL
(€1) sLTT/oe
(L'16) SLTT/L80T

(6'82) L99
TLL€19
6°0L

(80€T =N)

MR EFH

TYFL'9
(T'8¢) L6TT/LLY
(8°€7) L6TTLYS
(0'8€) L6TT/ELS

(L19) 2611
(¥'9) €sTr/1Tt
(T1) gsTa/Le

(¥°€6) €5TT/S01T

(Tv1) 68TT/9CE
($9¢) T8
(€Th) SL6
(988) T#0T

0'1F6'C
9'1F6'C

(9°L) ¥LTT/ELT

(#'z6) vLTT/101C

(€¢) T8TT/IL
(+°0) T8TT/01
(1°¢) T8TT/OL
(€°1) T8TT/6T
(6'16) T8TT/L60T

(1'62) 0L9
TLL-TH9
0L

(90€T =N)
ueqexidy

BAT T F T &
10d ﬂﬁw

AT G 2T For T K
10d #mwﬁ_ﬁg%wmmﬂ\m

) v B/ y— o 5 d

10%) 28 v — [ T¥ubd( o v 3wy
10]213e01],

w32l el o T T 10d o

[e13nse1q
[218opido;)
(%) 3 v /0y — LT AT v & sl o 3T
)y, Yy —FHHH TEVIL. T g
(%) 3 v — 4l 2
(%) 3 v —t $ e o
(%) 3 v — T fs g 3k aEr
b« aa19-SvH
§3 < OSVA—{SAVHD
Ip/Bw ¢ 1<
[p/Suwr g >
$(%) 3 v %l —=l g T
__ i
E Y e
Y } a

"F*l

LT

Y

o

=

y

Sl Y — b F 5 B

@ov By — T F
4 #315 & @

(%) 3 v %

=g
Mz
i

w0 TS EYHE T ¥




ea Al (1)

A Apixaban f24 2 F K 58]

4683 = & JFT E-x 3

T

69 ¢ W EFH
19 27 &5 risi

T 39 EReppEe
11 3% ek o 5]
'

4614 ¢8R EE A e

'

B it g2 8A
4683 ¢ b F £ TR
69 27 B ETH
19 27 5L 5%~ iF it
39 B g
1 2% bk R 7
|

4614 £ 455 EHA

\i

2306 %/ fi I 45 apixaban
547 LAk R g 1R ¥
873 + &3 HiEE kbR
GHIBLOL FRD
A
877 LR X ERBEAF
SR CRTIPS
9 r.,,,—)f, §;4 "—f_'

2308 LALA fedks s &
K 44

550 & & Fﬁfﬁlz‘@}_mi‘[@v
R 5

841 & B3 LBk d e
FEEELIGL SRS
AN

907 roEX EHPEA T
PR

10 rz}»’ﬁff???f:

2307 LAkA el X X A

550 &= Rl & EE
S B i,&—ﬁ

870 & B3 & Lm ik d %
uf’li_“ R GA TR
[ERIIPN

882 LR EH/MLAF
,p.f,,nr Ao
LG AR T

2161 &% % E5%
129 ¢ A% % %

88 77

6 mwuﬂw

2110 &% & 3%
149 & % % % 3%
82z =

L HEEA 2 MR
46 Lo R
14 ¢4 26 R5

/ Y
2290 4= 1 % - A apixaban 2259 4RIV - Rl A 2277 L4 35— AP ST 2279 L 0 - A E /A
1999 &= & fi » K 4] & 1942 #z= = 4~
291"%34@\ 1948 2= fi ~ 1892 &= i » 337 LhmFA
311 &2z 4~ 385 A=A A~
/ Y

2137 ton A%
140 % 4 % % 2%
80 5=
5 LipppEA 3 T
43 s e R
124348 RT

2145 &% & 5%
134 & A2 % & k5%
87 2=
L PR A 2 R
30 &4 L
9 24 He T

B 1§95~ A4 e B8 o

,&iﬂ‘ A 2x2 F|F RBRR G anE%k P L g8 A fe 1 &% apixaban &

4% KEasfcsm o™ &

& ek A

27




ZREA%A (1)

A B4 F— Apixaban jaat 4 F K H#

100+ 20~ Apixaban 4p it t # K 34k ap %
. 5 0.69 (95% CI > 0.58-0.81) 4 % K H
154 P<0.001 (2% )
g 84 P<0.001 ( fAfs)
< 70 104
# 60 Apixaban
-+
& 50 5. % 100 fi,%,.irf-iii g d o
& 40l w4 % K H 4w o 358
sl Apixaban > 24.7
= 30 Y T T T T T 1
3 50 0 30 60 90 120 150 180
10 —
0 T T T T T 1
0 30 60 20 120 150 180
B B s el X B
Bt Bl W ey A B
@A % K 4 2259 1984 1861 1795 1736 1686 1079
Apixaban 2290 2110 2019 1957 1902 1858 1037
B x2&F e EmneRH
100- 207 frae FAp e % BAlmA G o
90 1.89 (95% CI » 1.59-2.24) =
15- P<0.001
S 80—
< 704
v 104
4 507 % @A
s 50 5| F 100 kg -EF R
£ 40 ¥
b T @ 0 40.5
® 304 0 T T T T T 1 % B 21.0
o0 0 30 60 20 120 150 180 :
ol //_’_/
0—= T T T T T 1
0 30 60 90 120 150 180
IR A P
Bt le e A B
AT G 2277 2003 1863 1789 1717 1674 962
% Rl 2279 2095 2006 1941 1880 1824 1079

Cx2&% BN NESL

100+
90
—~ 80 F100 R H-EFEELS
S — &3 & K s o g
[ % 0 49.1
-+ 80 — Apixaban {7 #77 & » 33.6
w50 T ad A KERAe |/
fi 40-] w267
&= 304 " Apixaban ok B A > 16.8
L T
T T T 1
90 120 150 180
B N B e iR 35
-3 A, 3 “F’éﬂlﬂ
..-157? K #’mﬂ?Hrf" 1123 962 881 838 800 776 467
L
pixaban {rf@ 1145 1036 975 937 903 880 485
kA @’7?] K+ m/ﬁ‘]‘ff‘* 1126 1007 947 917 883 851 528
Apixaban fe% & #| 1143 1075 1044 1007 975 947 536

W2 (#HE) - FAHEABIAEMNEEARLE
* £ & £ ofp Kaplan—Meier #4g -
IRBEIFAELRFIEFE TR TE L DL AR
APMZEE & Ha o FER] Ak Ky d ] BT AR e iR
o




ea Al (1)

#2EBEIMFRERKER

X
Frt f AR
ISTH £ = o 2§k Ap b 2HE < diak

CES RS R SEX 300
= 100 ii,éiﬁﬁ_&i A %
e N
FARF B DL K B R (%)
F100 g F-EF 2g Lk
e Rk s BE T
#HAEFE m,ﬁ.—fﬁ e/ 5l (%)
F 100 b F-EF gL g
Fe e IR AR R
ISTH € ~ i S fRaAp B 228 < di

#FAF B LK B R (%)
F100 b F-EF gL g
Eal SR ER XY
FAF el F 4 B/ (%)
% 100 fi,&ﬁ-&ig;fi,}':
o Ra s F 2
#AE EhlF L B (%)
& 100 =g E-EF g A

Apixaban

241/2290 (10.5)
24.7

541/2306 (23.5)
57.2

154/2306 (6.7)
14.3

FT e

367/2277 (16.1)
40.5

604/2307 (26.2)
65.7

149/2307 (6.5)
13.9

w4 F KEHRA

332/2259 (14.7)
35.8

632/2308 (27.4)
69.2

163/2308 (7.1)
15.3

EBR

204/2279 (9.0)
21.0

569/2307 (24.7)
60.6

168/2307 (7.3)
15.7

JA,- 32
(95% CI)

0.69 (0.58-0.81)

0.83(0.74-0.93)

0.93 (0.75-1.16)

1.89 (1.59-2.24)

1.08 (0.96-1.21)

0.89 (0.71-1.11)

BHEH P A

<0.001

0.002

NS

<0.001

NS

NT

g A A - A F EpER e Cox vt Bl G HCAIEE o SR~ PRl g R s ) R AR (Fta ADR ARV DA ) &

PR AL (7 5 Ful | R AL DA AT) S TR

¥Foa NTR&AHT -

1 fr B AR AR
1t b b A

T KEfsles s § -
ena ki TR F =
BEROSERILAY F A

o ¥ % PASHEAIP @405 i o ISTH & 4 K

D R LR F 1 (P<0.001) -




BREALA (1)

FEIRIIMELREBIRBLER ¥
BX sk BIRAL B b MRRAE I
Apixaban CER € 0| 7o i vt (95% CI) GRS % A 7t (95% CI)
EEMER
RRIES SRS 2 2290 2259 2277 2279
ISTH # = 4
#F2FEOEF A (%) 69 (3.0) 104 (4.6) — 108 (4.7) 65 (2.9) —
E 100 i fF-EFEFLF 6.7 10.5 0.64 (0.47-0.86) 11.1 6.5 1.70 (1.25-2.31)
Tkt M 2iE <
FAEEDLE L U (%) 180 (7.9) 246 (10.9) — 275 (12.1) 148 (6.5) —
ERUUREE SEE S EE 18.2 26.1 0.69 (0.57-0.84) 30.0 15.2 1.93 (1.58-2.36)
AEM s
#FAFBOEF A (%) 5(0.2) 13 (0.6) — 8 (0.4) 10 (0.4) —
E 100 kg -EFEFLF 0.5 1.3 0.39(0.14-1.12) 0.8 1.0 0.82 (0.32-2.07)
GUSTO # B & # & x5
#FAEEDLE L U (%) 41(1.8) 68 (3.0) — 68 (3.0) 40 (1.8) —
ERUUREE SEE S EE 4.0 6.8 0.58 (0.39-0.86) 6.9 4.0 1.72 (1.17-2.55)
GUSTO £ A& 5
HFARE DL (%) 5(0.2) 8 (0.4) — 7(0.3) 6(0.3) —
E 100 g -EFEFLF 0.5 0.8 0.59 (0.19-1.81) 0.7 0.6 1.19 (0.40-3.53)
GUSTO *# A 44
CER RS B (D) 37 (1.6) 64 (2.8) — 63 (2.8) 37 (1.6) —
E 100 g -EFEELF 3.6 6.4 0.56 (0.37-0.84) 6.4 3.7 1.73 (1.15-2.59)
TIMI € + ) & 4 s
#FAEBOEF A (%) 96 (4.2) 132(5.8) — 146 (6.4) 80 (3.5) —
FU00 = F-EEEHELF 9.5 13.5 0.70 (0.54-0.91) 15.2 8.0 1.88 (1.43-2.47)
TIMI £ + 14
FAFEDEF L (%) 38 (1.7) 48 (2.1) — 55 (2.4) 29 (1.3) —
E100 g F L F 3.7 438 0.78 (0.51-1.20) 5.6 2.9 1.93 (1.23-3.03)
TIMI #= i ) 5
BT EEF A (%) 80 (3.5) 118 (5.2) — 126 (5.5) 71 (3.1) —
# 100 =B F-EF R LK 7.9 12.0 0.65 (0.49-0.86) 13.1 7.1 1.82 (1.36-2.44)
ERER
PRI R RS 2306 2308 2307 2307
EREY
FAT DL F L H (%) 518 (22.5) 607 (26.3) — 585 (25.4) 540 (23.4) —
F 100 g F-EF gL F 54.8 66.5 0.83 (0.74-0.93) 63.7 57.5 1.10 (0.98-1.24)
P
FA2EEhLH A (%) 77 (3.3) 74 (3.2) — 72 (3.1) 79 (3.4) —
ER gL S 7.0 6.7 1.03 (0.75-1.42) 6.6 72 0.91 (0.66-1.26)
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Long-Term Clinical Outcomes of Late Stent
Malapposition Detected by Optical Coherence
Tomography After Drug-Eluting Stent Implantation

Euilm, MDet. al.(J] Am Heart Assoc.2019;8:¢011817)

BACKGROUND

The relationship between late stent malapposition (LSM) and adverse cardiovascular events is
controversial. Studies are needed to evaluate long-term (>5 years) clinical outcomes of LSM detected by
optical coherence tomography (OCT) after drugeluting stent implantation.

METHODS AND RESULTS

We investigated long-term clinical outcomes of OCT-detected LSM in 351 patients who received
drugelutingstents and were examined by both poststent and follow-up OCT (17560 days after drug-eluting
stent implantation) from January 2009 to December 2011. LSM was observed in 99 patients (28%). We
evaluated the cumulative rate of composite events(cardiovascular death, target-vessel-related myocardial
infarction, target-vessel revascularization, and stent thrombosis). During80.124.5 months of follow-up,
very late stent thrombosis did not occur in any patients with LSM. The cumulative 8-year rate of composite
events was 7.3% in patients with LSM and 10.5% in patients without LSM (P=0.822, log-rank test). We
further dividedpatients into the following 4 groups: patients with both late-persistent and late-acquired
stent malapposition (n=23), patients withlate-persistent stent malapposition alone (n=45), patients with
late-acquired stent malapposition alone (n=31), and patientswithout LSM (n=252). The cumulative 8-year
rates of composite events were similar among these 4 groups (0%, 9.6%, 9.7%, and10.5%, respectively;
P=0.468 by log-rank test).

CONCLUSIONS

During long-term follow-up (>5 years), very late stent thrombosis did not occur in patients with OCT-
detected LSM.The rates of adverse clinical events were similar between patients with LSM versus those
without LSM. Presence of OCT-detectedLSM was not associated with unfavorable clinical outcomes. ( J
Am Heart Assoc.2019;8:e011817. DOI: 10.1161/JAHA.118.011817.)
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All patients treated with DES:
3638 patients (3998 lesions)

No OCT study: 3137 patents (3481 lesions)

501 patients (517 lesions)

— Only follow-up OCT: 38 patients (40 lesions)

3

463 patients (477 lesions)

————— Only post-stent OCT: 52 patients (55 lesions)

-

411 patients (422 lesions)

Left main lesion: 16 patients (16 lesions)
Overlapped stents: 24 patients (27 lesions)
Clinical follow-up <1 year: 5 patients (6 lesions)
Follow-up OCT >1 year after DES implantation:

12 patients (14 lesions)
Poor image quality: 3 patients (3 lesions)

Studied patients:
3561 patients (356 lesions)

Figure 1. Flow diagram for patient selection. DES indicates drug-eluting stent; OCT, optical coherence
tomography.
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I:l apposed cross-section

Poststent Poststent
OcT OcT
' ' h“nw-up
Iate-persistent stent Im—pwulmntatmt late-acquired ﬂml
malapposition seg malapposition malapposition
[subgroup 1] Late-persistent [subgroup 2] Late-permstent stent malappusmon
stent malapposition lesion with late-acquired stent malapposition lesion

Poststent Foststent

ocT ocT
ocT

QcT

resalved acute stent resolved acute stent Iqulml stent
malapposition segment malapposition segment malapposition segment
[subgroup 3] Resolved acute [subgroup 4] Resolved acute stent malapposition

stent malapposition lesion with late-acquired stent malapposition lesion

Poststent Poststent
oCT OCT

| | l

follow-up
OCT

late-acquired stent
malapposition segment

[subgroup 5] Late-acquired [subgroup 6] No late
stent malapposition lesion stent malapposition lesion

Figure 2. Classification of acute and late stent malapposition lesions based on poststent and follow-up
optical coherence tomography (OCT) findings. Modified from Im et al* with permission from Walters Kluwer
Health, Inc.
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Late-persistent stent malapposition
(subgroup 1) 45 lesions (20%)

Late-persistent stent malapposition with
late-acquired stent malapposition
(subgroup 2) 23 lesions (10%)

hd

Acute stent
malapposition -
221 lesions (62%)

h 4

Resolved acute stent malapposition
(subgroup 3) 143 lesions (65%)

Resolved acute stent malapposition with
late-acquired stent malapposition
(subgroup 4) 10 lesions (5%)

A J

Total
356 lesions

N Late-acquired stent malapposition
(subgroup 5) 21 lesions (16%)

No acute stent
malapposition -
135 lesions (38%)

A 4

No late stent malapposition
(subgroup 6) 114 lesions (84%)

v

Poststent OCT follow-up OCT

Figure 3. Incidences of acute and late stent malapposition detected on poststent and follow-up optical
coherence tomography (OCT). Three subgroups represent late-acquired stent malapposition lesions
(subgroups 2, 4, and 5). Modified from Im et al* with permission from Wolters Kluwer Health, Inc.
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Table 1. Baseline Patient Characteristics

Patients With | Patients Without
Late Stent Late Stent
Malapposition | Malapposition
(n=99) (n=252) P Value
Clinical characteristics
Age, y 67.5+16.4 69.4+19.2 0.382
Male sex 66 (67) 174 (69) 0.720
Hypertension 59 (60) 152 (61) 0.997
Diabetes mellitus 29 (30) 75 (30) 0.985
Dyslipidemia 59 (60) 130 (52) 0.176
Current smoking 23 (24) 48 (19) 0.350
Clinical presentation 35 (35) 71(28) 0.187
of acute coronary
syndrome
Procedural characteristics
Lesions, n 99 257
Lesion in left 61(62) 139 (54) 0.199
anterior descending
artery
Type B2 or C lesion 43 (45) 113 (46) 0.887
Calcified lesion 27 (27) 32 (13) 0.001
Reference vessel 3091047 2932040 0.020
diameter, mm
Preintervention 0961057 1.060.44 0.263
minimal lumen
diameter, mm
Postintervention 2771037 270040 0.3m
minimal lumen
diameter, mm
Preintervention 69+18 6414 0.046
diameter stenosis, %
Postintervention 1319 118 0125
diameter stenosis, %
Lesion length, mm 17.746.8 17.7+6.3 0.976
Stent diameter, mm 3224035 3131036 0.035
Stent length, mm 19.345.4 18.745.2 0.397
Types of DES
First-generation DES
Sirolimus-eluting stent 27 (27) 56 (22) 0.273
New-generation DES
Zotarolimus-eluting stent | 29 (29) 91 (35) 0.274
Everolimus-eluting stent | 4 (4) 26 (10) 0.064
Biolimus-eluting stent 39 (40) 84 (33) 0.233
Predilation 99 (100) 253 (98) 0.579
Postdilation 55 (56) 143 (56) 0.988
Maximum pressure 13+3 1443 0.113
in the dilated vessel, atm

Data are shown as mean+3D or n (%) except as noted. DES indicates drug-eluting stent.



Table 2. Clinical Events During Follow-up*

Follow-up duration, mo | 80.5+19.8 79.9426.1
Duration of DAPT, mo 13.9+66 143187 0.651

At least 12 mo 78 (79) 184 (73) 0.263
of DAPT

Cardiovascular death 0(0) 104, -041012) | 0522
Target-lesion-related MI | 0 (0) 209, -031021) | 0676
Target-vesselrelated MI | 0 (0) 209, -031021) | 0676

Target-lesion 2(21, -0610 4.8 | 13(5.8 2.7-8.9) 0.151
revascularization

Target-vessel 7 (7.3, 2.0-12.6) 20 (10.1, 5.4-148) | 0615
revascularization

Stent thrombosis 00 00
(definite or probable)

Composite of 2(21, -06to 4.8 | 14 (6.3, 3.0-9.6) 0.293
cardiovascular death,
target-lesion-related
MI, target-lesion
revascularization,
and stent thrombosis

Composite of 7 (7.3, 20-12.6) 21 (10.5, 5.8-15.2) | 0.822
cardiovascular death,
target-vessel-related
MI, target-vessel
revascularization,
and stent thrombosis

*Data are expressed as mean=£SD, n (%), or number of patients (cumulative 8-year rate
of event [%], 95% Cl). DAPT indicates dual antiplatelet therapy; M|, myocardial infarction.
By the log-rank test.
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P=0.822 by log rank

i i

Cumulative rate of composite events, %o
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0 12 24 36 48 60 ] 84 9
Number at risk Months after intervention
Patients with —_ 9 93 84 77 8
late stent malapposition
Patients without ~ ==-ee- 252 231 204 184 45

late stent malapposition

Figure 4. Cumulative 8-year rate of composite events (cardio-
vascular death, target-vessel-related myocardial infarction, tar-
get-vessel revascularization, and stent thrombosis), as estimated
by Kaplan—Meier curves (late stent malapposition vs no late stent
malapposition).

2041 P=0.468 by log rank

Cumulative rate of composite events, %

5|
0—
T 1 1 1 1 T T T T

A 0 12 24 36 4 60 7 84 9%
Number at risk Months after intervention
Both late-persistent and late- J— 13 21 20 1
acquired stent malapposition
No late stent malapposition resene 157 31 204 184 45
Late-acquired stent — 28 27 2] 4
malapposition alone
Late-persistentstent e 45 2 36 33 3
malapposition alone

Figure 5. Cumulative 8-year rate of composite events (cardio-
vascular death, target-vessel-related myocardial infarction, tar-
get-vessel revascularization, and stent thrombosis), as estimated
by Kaplan-Meier curves (both late-persistent and late-acquired
stent malapposition vs late-persistent stent malapposition alone
vs late-acquired stent malapposition alone vs no late stent
malapposition).
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Figure 6. Cumulative 8-year rate of composite events (cardiovascular death, target-vessel-related myocardial infarction, target-vessel
revascularization, and stent thrombosis), as estimated by Kaplan—Meier curves for patients with late-acquired vs late-persistent stent
malapposition (A), malapposition distance =400 vs <400 um (B), and malapposition length =1 vs <1 mm (C).

Table 3. Independent Predictor of the Composite Events*

Hazard Ratio (95% CI) | P Value®
Late stent malapposition 0.48 (0.13-1.79) 0.273
Calcified lesion 0.96 (0.25-3.69) 0.953
Reference vessel diameter 0.46 (0.08-2.61) 0.377
Preintervention diameter stenosis 1.03 (1.00-1.06) 0.078
Stent diameter 1.01 (0.12-8.33) 0.995

*Composite events are cardiovascular death, target-vessel-related myocardial infarction,
target-vessel revascularization, and stent thrombaosis.
"By Cox regression analysis.
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Tables
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reserves the right to edit any letter received. Author should provide a covering letter, on his/her own letterhead, to the Editor-
in-Chief stating why the Letter should be published. If it is concerning a particular article in Journal of Taiwan Society of
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foreign experts in cardiovascular medicine and research. They should be 1000-1500 words in length and not more than 20
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