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Coronary Interventions

Six Versus 12 Months of Dual Antiplatelet
Therapy After Implantation of Biodegradable
Polymer Sirolimus-Eluting Stent
Randomized Substudy of the I-LOVE-IT 2 Trial

Yaling Han, MD, PhD*; Bo Xu, MBBS*; Kai Xu, MD; Changdong Guan, MSc;
Quanmin Jing, MD; Qiangsun Zheng, MD; Xueqi Li, MD; Xianxian Zhao, MD;
Haichang Wang, MD; Xuezhong Zhao, MD; Xiaoyan Li, MD; Pengfei Yu, MD;
Hongyun Zang, MD; Zhifang Wang, MD; Xuebin Cao, MD; Jun Zhang, MD; Wenyue Pang, MD;
Jing Li, MD; Yuejin Yang, MD; George D. Dangas, MD, PhD

Background—There are no reports on a large-scale randomized trial exploring optimal dual antiplatelet therapy (DAPT)
duration after biodegradable polymer sirolimus-eluting stent implantation. We sought to report the outcomes of a
randomized substudy of the prospective Evaluate Safety and Effectiveness of the Tivoli DES and the Firebird DES for
Treatment of Coronary Revascularization (I-LOVE-IT 2) trial.

Methods and Results—In the prospective noninferiority randomized I-LOVE-IT 2 trial, 1829 patients allocated to the
biodegradable polymer sirolimus-eluting stent group were also randomized to receive either 6-month (n=909) or
12-month DAPT (n=920). The primary end points of this noninferiority substudy were 12-month target lesion failure
(composite of cardiac death, target vessel myocardial infarction or clinically indicated target lesion revascularization),
and the major secondary end points were 12-month net adverse clinical and cerebral events (composite of all-cause
death, all myocardial infarction, stroke, or major bleeding [Bleeding Academic Research Consortium type >3]). The
12-month target lesion failure in 6-month DAPT group was comparable with the 12-month DAPT group (6.8% versus
5.9%:; difference and 95% confidence interval, 0.87% [—1.37% to 3.11%], P for noninferiority=0.0065). Further follow-
up at 18 months showed that incidence of target lesion failure and net adverse clinical and cerebral events were similar
between the 2 groups (7.5% versus 6.3%, log-rank P=0.32; 7.8% versus 7.3%, log-rank P=0.60; respectively), as well as
their individual end point components.

Conclusions—This study indicated noninferiority in safety and efficacy of 6-month versus 12-month DAPT after implantation
of a novel biodegradable polymer sirolimus-eluting stent.

Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT01681381.

(Circ Cardiovasc Interv. 2016;9:€003145. DOI: 10.1161/CIRCINTERVENTIONS.115.003145.)
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rug-eluting stent (DES) use during percutaneous coro- See Editorial by Piccolo and Windecker

nary intervention (PCI) has resulted in improved clinical
outcomes compared with bare metal stents.!? However, late current guidelines recommend prolonged dual antiplatelet
stent thrombosis after DES remains a concern.** Although therapy (DAPT) for all patients undergoing implantation of
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WHAT IS KNOWN

® Many studies do not reveal major advantages of pro-
longed dual antiplatelet therapy (DAPT) after drug-
eluting stent implantation.

® The precise type of drug-eluting stent may affect
subsequent stent thrombosis.

® In our prospective noninferiority randomized
I-LOVE-IT 2 trial, 1829 patients allocated to the
biodegradable polymer sirolimus-eluting stent group
were also randomized to receive either 6-month or
12-month DAPT.

WHAT THE STUDY ADDS

® This study indicated noninferiority in safety and ef-
ficacy of 6-month versus 12-month DAPT after im-
plantation of a novel biodegradable polymer sirolim-
us-eluting stent.

® Definite or probable stent thrombosis was rare in
both 6-month DAPT group and in 12-month DAPT
group during 18-month follow-up.

® Independent predictors of 18-month net adverse clini-
cal and cerebral events included age =65 years, diabe-
tes mellitus, emergent percutaneous coronary interven-
tion for acute myocardial infarction, peripheral arterial
disease, left ventricular ejection fraction <40%, high
baseline synergy between PCI with TAXUS and car-
diac surgery score, and lesion length >20 mm.

DES,>¢ the optimal duration of DAPT remains uncertain.
Recent studies examined different DAPT durations after DES,
ranging from 3 to 12 months to 12 to 30 months treatment
regimens,’ "¢ and while results of most studies did not reveal
major advantages of prolonged DAPT, 2 studies showed that
extending DAPT beyond 1 year after placement of a DES (in
comparison with aspirin monotherapy beyond 1 year post-
DES) significantly reduced the risk of stent thrombosis and
major adverse cardiovascular events.'*!* The precise type of
DES may affect subsequent stent thrombosis; in this respect,
a shorter DAPT duration may indeed suffice after the newer
generation thin-strut DES types and particularly those avoid-
ing a durable polymer (DP), which may be implicated in late
vascular inflammation."” To date, only scarce data have been
reported to compare short-term versus long-term DAPT after
implantations of DES with biodegradable polymer (BP).
Furthermore, possible event rates after DAPT regimen com-
pletion have not been well studied.

In this prospective randomized noninferiority sub-
study in the BP-DES arm of the larger Evaluate Safety and
Effectiveness of the Tivoli DES and the Firebird DES for
Treatment of Coronary Revascularization (I-LOVE-IT 2)
trial,'* we sought to investigate the clinical implications of
short-term (6 months) versus standard long-term (12 months)
DAPT in patients undergoing PCI with the novel BP-DES
device.

Six Versus 12 Months of DAPT After BP-SES

Methods

This was a prespecified substudy of I-LOVE-IT 2 trial, which was
a prospective, multicenter, randomized, assessor-blinded, noninferi-
ority study comparing BP sirolimus-eluting stents (BP-SES, Tivoli,
Essen Tech, Beijing, China) with DP-SES (Firebird 2, MicroPort,
Shanghai, China). The description of the study stents, overall inclu-
sion/exclusion criteria, methods and results have been presented in
detail previously.” In brief, both stents are low-profile, thin-strut
CoCr alloy stents with similar dosage of antiproliferative drug, siro-
limus. Polymer is polylactide-co-glycolide in BP-SES, and styrene-
butadiene block copolymer in DP-SES. The study enrolled patients
with stable coronary artery disease or acute coronary syndromes
(ACSs) undergoing PCI in 32 centers across China; patients were
randomly assigned to receive either a BP-SES or a DP-SES in a 2:1
ratio. Procedure details have been reported previously.'® Patients who
were randomized to the BP-SES group, were additionally random-
ized (1:1 ratio) to follow a 6-month DAPT or 12-month DAPT dura-
tion before the index PCI. No mixture of type of stent in a patient was
permitted unless the operator was unable to insert the study stent. A
loading dose of 300 mg of aspirin and 300 mg of clopidogrel was
administered before the PCI. All patients were discharged with a pre-
scription for 100 mg of aspirin indefinitely, and 75 mg of clopidogrel
for 6 or 12 months after index procedure. The study complied with
the provisions of the Declaration of Helsinki, and the study protocol
was approved by the institutional review board at each study center.
All patients provided written informed consent.

End Points

In the main study,'® the primary end point was 12-month target lesion
failure (TLF), a composite of cardiac death, target vessel myocardial
infarction [MI], or clinically indicated target lesion revascularization.
Secondary end points included TLF components, device/lesion/pro-
cedure success rates, definite/probable stent thrombosis, and patient-
oriented composite end point(composite of all-cause death, all MI,
or any revascularization). Definitions of those end points have been
described in previous report.'

The primary end points (efficacy end points) of this substudy
were also 12-month TLFE. Major secondary end point (safety end
points) was net adverse clinical and cerebral events (NACCE), a com-
posite of all-cause death, all MI, stroke, and major bleeding (Bleeding
Academic Research Consortium type >3 bleeding). This report also
provided 18-month follow-up outcomes in patients who were treated
by BP-SES and randomized to 6-month DAPT or 12-month DAPT.
All patients were followed up by telephone or hospital visit at 1, 6, 9,
12, 18, 24 months, and annually to 5 years.

Statistical Analysis

The substudy was designed for noninferiority testing of 1-year rate of
TLF. Assuming an expected 1-year event rate of 8.3% in both groups,
we applied a noninferiority margin of 3.7%. Allowing for a 2-sided
type I error of 0.05, 1754 patients randomized in a 1:1 ratio would
yield at least 80% power to declare noninferiority with respect to the
above margin. Allowing for <5% loss to follow-up, a total of 1848
subjects would need to be enrolled. Noninferiority would be achieved
if the upper limit of the 95% confidence interval of the event rate dif-
ference <3.7%.

Categorical variables are reported as counts and percentages, and
between-group differences were assessed with 7 or Fisher exact test.
Continuous variables are presented as mean+SD and were compared
with a 2-sample ¢ test. The Kaplan—-Meier method was used to cal-
culate time to clinical end points, and the log-rank test was used to
analyze between-group differences. Six months after the index proce-
dure was selected as the time point for subsequent landmark analyses
about all the end points.

We also analyzed the clinical end point at 18 months according to
age, sex, body mass index, history of diabetes mellitus, smoking his-
tory, clinical presentation, multivessel PCI, number of treated lesion,
preprocedural thrombolysis in myocardial infarction flow grade, total
occlusion, bifurcation, reverence vessel diameter, and lesion length.
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All analyses were accompanied by tests for interaction between
DAPT treatment allocation and subgroup.

Unless otherwise specified, a 2-sided P value <0.05 was consid-
ered to indicate statistical significance. Statistical analysis was per-
formed using SAS software version 9.1.3 (SAS Institute, Cary, NC).

Results

A total of 1829 patients assigned to BP-SES group in I-LOVE-
IT 2 trial were randomized to receive 6 (n=909) or 12 months
(n=920) of DAPT and became part of this study population
(Figure 1). Most of the patients (98.0%) were treated solely
with the Tivoli BP-SES, as assigned. Only 11 patients (0.6%)
were lost to follow-up. Review of the actual DAPT use
throughout 1 year of follow-up indicated a rather high compli-
ance with the protocol (Table I in the Data Supplement); 59
patients (6.6%) in the 6-month DAPT group continued DAPT
until 12 months, whereas 3 patients (0.3%) in the 12-month
DAPT group discontinued DAPT at 6 months after BP-SES
implantation.

Baseline patient and procedural characteristics were well
matched between the 2 groups (Tables 1-3). Transradial
approach was used in 93.0% of the patients in 6-month DAPT
group and 92.5% of the patients in 12-month DAPT group
(P=0.71); total stent length per patient were 41.0+25.1 mm
and 41.2+24.6 mm in 6- and 12-month DAPT groups, respec-
tively, (P=0.87).

Difference in 1-year TLF rates between the 6-month DAPT
(6.8% [61/902]) and the 12-month DAPT (5.9% [54/916])
groups was 0.87% (95% confidence interval, —1.37% to
3.11%), demonstrating noninferiority of 6-month DAPT to
12-month DAPT with a noninferiority margin of 3.7% (P
for noninferiority=0.0065), thus fulfilling the noninferiority
clause as set in our statistical methods. Cumulative incidences
of adverse events through 1 year and 18 months were shown

1829 patients undergoing PCI
with BP-SES

[
+ +

Six Versus 12 Months of DAPT After BP-SES

in Table 4. At 18 months, there was still no difference in TLF
between 6- and 12-month DAPT groups (7.5% versus 6.3%,
log-rank P=0.32). The 18-month incidence of NACCE were
also similar between the 2 groups (7.9% versus 7.3%, log-
rank P=0.60; Figure 2).

Definite or probable stent thrombosis <6 months occurred
in 5 patients (0.6%) in 6-month DAPT group and in 2 patients
(0.2%) in 12-month DAPT group (log-rank P=0.25) as shown
in Table II in the Data Supplement. However, all stent throm-
bosis cases occurred within 6 months from index procedure
while the patients were taking clopidogrel and 6 of them
within 30 days of PCI. There were no more new definite or
probable stent thrombosis between 6 and 18 months period of
follow-up (Table III in the Data Supplement). All the above
results were consistent in the “as treated” analysis.

Results of the subgroup analyses for 18-month NACCE
and TLF are shown in Figure 3 and Figure I in the Data
Supplement, respectively. There was no statistically sig-
nificant heterogeneity between duration of DAPT and the
occurrence of NACCE among the subgroups. Clinical out-
comes in patients with ACS were shown in Table IV in the
Data Supplement. Overall, there was no difference between 2
groups in terms of both NACCE and its components through
18 months in either ST-segment—elevation MI or non—-ST-seg-
ment—elevation ACS.

Multivariable Cox regression analysis showed that inde-
pendent predictors of 18-month NACCE included age =65
years, diabetes mellitus, emergent PCI for acute MI, periph-
eral arterial disease, left ventricular ejection fraction <40%,
high baseline synergy between PCI with TAXUS and car-
diac surgery (SYNTAX) score, and lesion length 220 mm.
Independent predictors of 18-month TLF included diabe-
tes mellitus, lesion length >20 mm, procedural complica-
tions, emergent PCI for acute MI, left main disease, and

909 patients randomized to receive
6 months DAPT

1

909 (100%) patients completed F/U
0 lost to F/U

906 alive
3 died

1 month F/U

920 patients randomized to receive
12 months DAPT

¥

¥

909 (100%) patients completed F/U
0 lost to F/U

901 alive
8 died

6 months F/U

920 (100%) patients completed F/U
0 lost to F/U

918 alive
2 died

i

902 (99.2%) patients completed F/U
7 lost to F/U
891 alive
11 died

12 months F/U

920 (100%) patients completed F/U
0 lost to F/U

915 alive
5 died

)

897 (98.7%) patients completed F/U
12 lost to F/U
883 alive
14 died

18 months F/U

916 (99.6%) patients completed F/U
4 lost to F/U
902 alive
14 died

+

¥

909 patients analyzed according to
intention-to-treat principle

853 patients analyzed according to
as treated principle

904 (98.3%) patients completed F/U
16 lost to F/U
887 alive
17 died

i

920 patients analyzed according to
intention-to-treat principle

976 patients analyzed according to
as treated principle

Figure 1. Study patient flow. A total of 1829
patients assigned to biodegradable polymer
sirolimus-eluting stent (BP-SES) group in I-LOVE-
IT 2 trial were then randomized to receive 6 vs 12
months dual antiplatelet therapy (DAPT). In the “as
treated” analysis, 59 patients in the 6-month DAPT
group who continued DAPT until 12 months were
reallocated to 12-month DAPT group; whereas 3
patients in the 12-month DAPT group were real-
located to 6-month DAPT group because of pre-
mature discontinuation of DAPT at 6 months after
BP-SES implantation. F/U indicates follow-up.
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Table 1. Baseline Patient Characteristics Table 2. Baseline Angiographic Characteristics
6-Mo DAPT 12-Mo DAPT 6-Mo DAPT 12-Mo DAPT
Group (n=909)  Group (n=920)  PValue Group (Patient,  Group (Patient,
n=909; Lesion, n=920; Lesion,
Age,y 60.4+10.2 60.0+10.0  0.41 n=1240) n=1255) PValue
Male sex 611 (67.2) 632 (68.7)  0.50 -
) Target vessel disease extent
Body mass index, kg/m? 25.1+3.1(893%) 25.3+3.0(903*)  0.16 ; | 666 (73.3 6907500 0.83
-vesse . .
Diabetes mellitus 211(23.2) 203 (22.1)  0.56 (133) 5.0
) . 2-vessel 202 (22.2) 194 (21.1)
Insulin-requiring 88 (9.7) 66 (7.2) 0.05
diabetes mellitus 3-vessel 18(2.0 5(1.6)
Hypertension 554 (61.0) 506 (64.8)  0.09 Left main disease 23(29) 2123
Hyperlipidemia 230 (253) 215 (234) 0.34 Baseline SYNTAX score 11.6+8.1 11.7+8.2 0.68
Family history of CAD 57 (6.3) 47(51) 028 No. of target lesions per patient
Smoking history 1 622 (68.4) 635(69.00 0.79
Current smoker 333 (36.6) 352(38.3) 0.77 2 253(21.8) 251(21.3)
Ex-smoker 107 (11.8) 106 (11.5) 3 3134) 32(3.9)
None 469 (51.6) 462 (50.2) 4 3(03) 2(02)
Previous myocardial infarction 156 (17.2) 145 (15.8) 0.42 No. of target lesions per patient 1.36+0.56 1.35+0.56 0.79
Previous stroke 84 (9.2) 87(95  0.87 Target vessel location
Peripheral arterial diseaset 3(1.4) 0(1.1) 0.51 Left main artery 23(1.9) 21(1.7) 088
Previous PCl 77 (8.5) 60 (6.5) 0.11 Left anterior descending artery 569 (45.9) 569 (45.3)
Previous CABG (0 4) (0 4) 1.00 Left circumflex artery 284 (22 9) 279 (22 2)
STEMI 122 (13.4) 126 (13.7) 0.86 Right coronary artery 364 (29.4) 386 (30.8)
NSTEMI 103 (11.3) 98 (10.7) 0.64 ACC/AHA lesion classification B2+C 1037 (83.6) 1046 (83.4) 0.85
Unstable angina 527 (58.0) 520 (56.5) 0.53 Complex lesions 533 (43.0) 576 (45.9) 0.14
Asymptomatic 27 (3.0) 37(4.0) 022 Ostial lesion 0. ) s ) 033
myocardial ischemia Total occlusion 148 (11.9) 158 (12.6) 0.62
LVEF, % 60.8+8.4 (825*) 60.3+8.2 (848*)  0.29 Severely tortuous or angulated 27 (2.2) 30 (2.4) 0.72
Values are mean=SD or n (%). CABG indicates coronary artery bypass lesion
grafting; CAD, coronary artery disease; DAPT, dual antiplatelet therapy; Moderate to heavy calcification 32(2.6) 3427 084
LVEF, left ventricular ejection fraction; NSTEMI, non-ST-segment—glevation Preprocedural TIMI flow
myocardial infarction; PCI, percutaneous coronary intervention; and STEMI, ST-
segment—elevation myocardial infarction. 0 150 (12.1) 157 (125 077
*The number of patients for whom the continuous variables were calculated. 1 20(1.6) 24.(1.9)
tPeripheral arterial disease includes lower extremity peripheral artery 2 71 (5.7) 62 (4.9)
disease, gbdomln.al aortic apeurysm, renal and mesenteric artery disease, and 3 999 (30.6) 1012 (80.6)
extracranial carotid artery disease.
Preprocedural QCA
Reference vessel diameter, mm 2.78+0.46 2.79+0.47  0.78
prelvlous stroke. Indeper;dent predictors of1 major blieedmg Lesion length, mm 20.5+12.0 20.6+12.6  0.64
1Snc u;led eril)ergent PCI for acute MI (Table V in the Data Minimal lumen diameter, mm 0.81+0.52 0.80+0.50  0.66
upplement).
PP Diameter stenosis, % 71.4+17.0 71.7£16.8 0.74

Discussion
This prospective, multicenter, randomized trial of DAPT dura-
tion after PCI with implantation of a novel BP-SES indicated
that a 6-month DAPT duration post-PCI was noninferior to a
12-month DAPT course with respect to the prespecified com-
posite clinical end points.

The safety and efficacy of short- versus long-term DAPT
have been well demonstrated in patients treated with first or
second generation DES. The Duration of Clopidogrel Therapy
After Drug-Eluting Stent (DES-LATE) trial showed that
among patients who were on 12-month DAPT without com-
plications, an additional 24 months of DAPT versus aspirin
alone did not reduce the risk of the composite end point of
death from cardiac causes, MI, or stroke.!® Similarly, a recent

Values are mean=SD or n (%). Complex lesions were defined by the
presence of at least 1 of the following lesion characteristics: unprotected
left main coronary artery; bifurcation, ostial lesion; total occlusion; severely
tortuous or angulated lesion; and moderate to heavy calcification. ACC/AHA
indicates American College of Cardiology/American Heart Association; PCI,
percutaneous coronary intervention; QCA, quantitative coronary angiography;
TIMI, thrombolysis in myocardial infarction; and SYNTAX, synergy between PCl
with TAXUS and cardiac surgery.

study suggests no apparent benefit but instead possible harm
with extension of DAPT beyond 1 year after stenting with
DES when no event has occurred within the first year after
stenting.”® Moreover, the Efficacy of Xience/Promus Versus
Cypher in Reducing Late Loss After Stenting (EXCELLENT)
trial reported the noninferiority of 6- versus 12-month DAPT
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Table 3. Procedural Characteristics and Results

Six Versus 12 Months of DAPT After BP-SES

Table 4. Kaplan—-Meier Cumulative Events Through 18 Months

6-Mo DAPT Group 12-Mo DAPT Group
(Patient, n=909;  (Patient, n=920;
Lesion, n=1240) Lesion, n=1255) PValue

Transradial approach 845 (93.0) 851 (92.5) 0.71
Use of IVUS and OCT 29 (3.2 31(3.4) 0.83
Balloon predilation 986 (79.5) 993 (79.1) 0.83
Stents per patient 1.70+0.87 1.71+0.85 0.68
Stents per lesion 1.25+0.49 1.27+0.51 0.34
>3 stents implanted per patient 143 (15.7) 144 (15.7) 0.43
Stent diameter, mm 3.06+0.44 3.05+0.44 0.76
Total stent length per patient, 41.0+25.1 41.2+24.6 0.87
mm
Total stent length per lesion, 30.2+15.6 30.5+16.0 0.63
mm
Postdilation 642 (51.8) 640 (51.0) 0.68
Postprocedural TIMI flow 1235 (99.6) 1247 (99.4) 0.42
grade 3
Postprocedural QCA
Minimum lumen diameter, mm
In-stent 2.54+0.42 2.54+0.42 0.81
In-segment 2.37+0.46 2.38+0.46 0.65
Diameter stenosis, %
In-stent 8.51+5.26 8.21+5.07 0.14
In-segment 11.7+£7.3 11.6x7.2 0.80
Residual SYNTAX score 3.20x4.74 3.41+5.35 0.38
Device success 1541 (99.7) 1575 (99.4) 0.21
Lesion success 1234 (99.5) 1244 (99.1) 0.23
Procedure success 870 (95.7) 882 (95.9) 0.86

Values are mean=SD or n (%). DAPT indicates dual antiplatelet therapy; IVUS,
intravascular ultrasound; OCT, optical coherence tomography; QCA, quantitative
coronary angiography; SYNTAX, synergy between PCI with TAXUS and cardiac
surgery; and TIMI, thrombolysis in myocardial infarction.

in preventing major adverse cardiovascular events after
everolimus-eluting stent or SES implantation.!’ In addition,
the Synergy Between Stent and Drugs to Avoid Ischemic
Recurrences After Percutaneous Coronary Intervention
(PRODIGY) trial demonstrated the noninferiority of 6 months
of DAPT when compared with 24 months in terms of death,
stent thrombosis, MI, or cerebrovascular accident in patients
who received a balanced mixture of DES or bare-metal stents.’

There were 2 notable features of our study that were dif-
ferent from previous DAPT studies. First, the stent used in
our study was a new BP-SES with cobalt-chromium plat-
form. We previously demonstrated a satisfactory safety
profile of BP-DES with low rates of overall stent thrombo-
sis.?! Similarly, a pooled analysis of the Rapamycin-Eluting
Stents With Different Polymer Coating to Reduce Restenosis
(ISAR-TEST-3), 3 Limus Agent Eluting Stents With Different
Polymer Coating (ISAR-TEST-4), and Limus Eluted From
a Durable Versus Erodable Stent Coating (LEADERS) tri-
als showed that BP-DES were associated with a significantly
lower rate of very late definite stent thrombosis from 1 to 4
years compared with DP-DES.?* Our study was designed on
the above evolving findings and showed for the first time the

6-Mo DAPT 12-Mo DAPT Log-Rank
Group, n=909 Group, n=920 PValue
12-month follow-up
NACCE 66 (7.2) 60 (6.4) 0.53
Target lesion failure 61 (6.5) 54 (5.8) 0.45
All-cause death 11(1.9) 14 (1.4) 0.57
Cardiac death 6 (0.6) 7(0.8) 0.80
AllMI 41 (4.4) 36 (3.9) 0.53
Q-wave Mi 9(0.9 5(0.5) 0.27
TVMI 36 (3.9 30(3.3) 0.42
Stroke 11(1.2) 13(1.4) 0.71
Any revascularization 49 (5.1) 43 (4.3) 0.47
TVR 31(3.3) 27 (2.7) 0.55
TLR 27 (2.9) 21(2.2) 0.35
CI-TLR 27 (2.9) 21(2.2) 0.35
All bleeding 50 (5.5) 52 (5.7) 0.90
Major bleeding 11(1.2) 6(0.7) 0.21
Stent thrombosis 11(1.1) 7(0.8) 0.33
Definite 2(0.2) 1(0.1) 0.56
Probable 3(0.3) 1(0.1) 0.31
Definite/probable 5(0.6) 2(0.2) 0.25
18-month follow-up
NACCE 72 (7.8) 67 (7.3) 0.60
Target lesion failure 68 (7.5) 58 (6.3) 0.32
All-cause death 14 (1.5) 17.(1.9) 0.61
Cardiac death 7(0.8) 8(0.9) 0.82
AllMI 42 (4.6) 37 (4.0 0.53
Q-wave M| 9(1.0) 6(0.7) 0.42
TVMI 36 (4.0) 30(3.3) 0.42
Stroke 15(1.7) 18 (2.0) 0.62
Any revascularization 59 (6.6) 60 (6.5) 0.99
TVR 38 (4.2 32(3.5) 0.43
TLR 33(3.7) 25(2.7) 0.26
CI-TLR 333.7) 24 (2.6) 0.21
All bleeding 57 (6.1) 60 (6.6) 0.84
Major bleeding 13(1.3) 7(0.8) 0.17
Stent thrombosis 12(1.3) 8(0.9) 0.35
Definite 2(0.2) 1(0.1) 0.56
Probable 3(0.3 1(0.1) 0.31
Definite/probable 5(0.6) 2(0.2) 0.25
Acute (0-1d) 2(0.2) 1(0.1) 0.56
Subacute (2-30 d) 2(0.2) 1(0.1) 0.56
Late (31-365 d) 1(0.1) 0(0) 0.31
Very late (>365 d) 0(0) 0(0) N/A

Values are n (%). P values were calculated with the use of the log-rank test
on the basis of all available follow-up data. Net adverse clinical and cerebral
events were defined as a composite of all-cause death, all MI, stroke, or
major bleeding (BARC type >3 bleeding); target lesion failure was defined as
a composite of cardiac death, TVMI, or clinical indicated TLR. BARC indicates
bleeding academic research consortium; CI-TLR, clinical indicated target lesion
revascularization; DAPT, dual antiplatelet therapy; MI, myocardial infarction;
NACCE, net adverse clinical and cerebral events; TVMI, target vessel myocardial
infarction; and TVR, target vessel revascularization.
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—— 12-month DAPT Group

All-cause Death

1
]
i
i
- ]
i
i
i
1
. i
Log-rank P = 0.57 Log-rank P = 0.61
]
]
4 i 1.9%
1A%l
— 1.5%
1.4%

L T T T T T 1
0 3 6 9 12 15 18
Time since Index Procedure (Months)

Patients at Risk:
Months 0 3 6 9 12 15 18
6-month DAPT Group 909 905 903 900 899 895 895
12-month DAPT Group 920 917 916 913 07 903 902
Stroke
- Log-rank P =0.71 Log-rank P =0.62
i 2.0%
1.4% T
= %
1.2%
L T T T T T 1
0 3 6 9 12 15 18
Time since Index Procedure (Months)
Patients at Risk:
Months 0 3 6 9 12 15 18
6-month DAPT Group 809 905 898 892 889 884 883
12-month DAPT Group 920 913 910 905 896 890 887

Target Lesion Failure

Log-rank P = 0.45 Log-rank P = 0.32

0 3 6 9 12 15 18
Time since Index Procedure (Months)

Patients at Risk:

Months 0 3 8 9 12 15 18
6-month DAPT Group 909 874 868 854 845 839 835
12-month DAPT Group 920 830 884 878 862 855 854

Figure 2. Kaplan—Meier cumulative event curves on an intention-to-treat basis. Cumulative event curves through 18 months of net
adverse clinical and cerebral events (A), all-cause death (B), myocardial infarction (C), stroke (D), major bleeding (E), and target lesion fail-
ure (F) for patients receiving 6-month dual antiplatelet therapy (DAPT; blue line) or 12-month DAPT (red line) are shown.
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safety and efficacy of 6-month DAPT in patients treated by
BP-SES. Second, most enrolled patients had a diagnosis of
ACS at the time of the index intervention, and 4.7% of them
suffered acute MI within 24 hours (including ST-segment—
elevation MI and non—-ST-segment—elevation MI).

ACS are nearly always caused by a luminal thrombus
or a sudden plaque hemorrhage imposed on an atheroscle-
rotic plaque with or without concomitant vasospasm.” In
ST-segment—elevation MI, the thrombus is mostly occlusive
and sustained, whereas in unstable angina and non—-ST-seg-
ment—elevation MI, the thrombus is usually incomplete and
dynamic, or even absent. The current guidelines of American
professional societies (American College of Cardiology,
American Heart Association, and Society for Coronary

Six Versus 12 Months of DAPT After BP-SES

Angiography and Intervention) for PCI recommend DAPT
for at least 12 months after PCI for ACS.® Continuation of
DAPT beyond 12 months may be considered. The European
Society of Cardiology, in its most recent guidelines on myo-
cardial revascularization recommends 6-month DAPT in
stable coronary artery disease patients undergoing PCI with
new-generation DES, and 12 months of DAPT for patients
with ACS, regardless of revascularization status or stent used
(class T; level of evidence A).” However, in our study, we did
not observe any superiority of 12-month DAPT over 6-month
DAPT in patients with ACS. Therefore, our study suggests
that not all ACS patients with BP-DES need 12-month DAPT,
and 6-months DAPT may be one option for patients with high
risk of bleeding or patients who cannot tolerate >6-month

NACCE
- eventiotal(%) Relative Risk P for
0,
6-month DAPT  12-month DAPT (95% C1) Interaction
Group Group

Age |

<65 years 36/605 (6.0) 37/637 (5.8) — 1.02 (0.66, 1.60) 070

265 years 36/304 (11.8) 30/283 (10.6) _i.._ 1.12 (0.71, 1.76) )
Gender i

Male 37/611 (6.1) 42/632 (6.6) —e— 0.91 (0.59, 1.40) 023

Female 35/298 (11.7) 25/288 (8.7) —t 1.35 (0.83, 2.20) :
BMI i

<30 67/840 (8.0) 66/842 (7.8) e 1.02 (0.73, 1.41) 048

230 4/53 (7.5) 1/61 (1.6) ! . > 4.60 (0.53, 39.93) ’
Diabetes mellitus i

Yes 25/211 (11.8) 19/203 (9.4) — 1.27 (0.72, 2.23) 051

No 47/698 (6.7) 48/717 (6.7) +. 1.01 (0.68, 1.48) .
Current smoker i

Yes 16/333 (4.8) 26/352 (7.4) — 0.65 (0.36, 1.19) 0.05

No 56/576 (9.7) 41/568 (7.2) . 1.35 (0.92, 1.98) :
Emergent PCI for AMI i

Yes 6/43 (14.0) 9/43 (20.9) —_———— 0.67 (0.26, 1.71) 0.28

No 66/866 (7.6) 58/877 (6.6) —te— 1.15 (0.82, 1.62) -
Unstable angina i

Yes 52/672 (7.7) 46/658 (7.0) e 1.11(0.76, 1.62) 0.89

No 20/237 (8.4) 21/262 (8.0) — 1.05 (0.59, 1.89)
Multivessel PCI i

Yes 18/243 (7.4) 19/230 (8.3) ': 0.90 (0.48, 1.67) 0.48

No 54/666 (8.1) 48/690 (7.0) ‘Ir'f 1.17 (0.80, 1.69) :
Number of treated lesion E

1 50/622 (8.0) 45/635 (7.1) _:"— 1.13 (0.77, 1.67) 0.70

22 22/287 (7.7) 22/285 (7.7) —— 0.99 (0.56, 1.75)
Preprocedural TIMI flow grade 1

0-2 18/220 (8.2) 19/232 (8.2) R G— 1.00 (0.54, 1.85) 0.75

3 54/689 (7.8) 48/688 (7.0) —— 1.12 (0.77, 1.63) :
Total occlusion i

Yes 12/143 (8.4) 12/151 (7.9) —_—— 1.06 (0.49, 2.27) 0.93

No 60/766 (7.8) 55/769 (7.2) —Eo— 1.10 (0.77, 1.56) :
Bifurcation i

Yes 30/349 (8.6) 24/368 (6.5) e 1.32 (0.79, 2.21) 0.35

No 42/560 (7.5) 43/552 (7.8) . 0.96 (0.64, 1.45) :
Reverence vessel diameter 1

£2.75 mm 46/549 (8.4) 42/515 (8.2) —— 1.03 (0.69, 1.53) 0.70

>2.75 mm 26/360 (7.2) 25/405 (6.2) [ P — 1.17 (0.69, 1.99) :
Lesion length i

220 mm 42/443 (9.5) 44/447 (9.8) — 0.96 (0.64, 1.44) 0.35

<20 mm 30/466 (6.4) 23/473 (4.9) . 1.32 (0.78, 2.24) :
Overall 72/909 (7.9) 67/920 (7.3) —i— 1.09 (0.79, 1.50)

[ T
Lo 1

T T TT11T] T T T T

Lo 0

-
Favor 6-month DAPT

Ll
Favor 12-month DAPT

Figure 3. Subgroup analysis of net adverse clinical and cerebral events (NACCE) at 18 months. NACCE, a composite of all-cause death,
all myocardial infarction, stroke, and major bleeding (Bleeding Academic Research Consortium type >3 bleeding). Cl indicates confidence
interval; DAPT, dual antiplatelet therapy; and PCI, percutaneous coronary intervention.
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DAPT. Of course, those hypothesis need to be confirmed in
future large trials.

Results from a recent meta analysis showing long-
term DAPT is associated with increased mortality because
of an increased risk of noncardiovascular mortality.>* The
mechanistic underpinnings of the greater risk of noncar-
diac mortality with extended DAPT remain unclear. In our
study, there were numerically more bleeding events in the
12-month DAPT group than that in the 6-month DAPT
group, which is consistent with results from a recent large
study showing increased rate of moderate or severe bleed-
ing with prolonged DAPT." The lower rates of major bleed-
ing with shorter DAPT compared with longer DAPT in the
recent meta-analysis might partly explain the reduction in
noncardiac mortality.”® Finally, DES type has been shown
to affect the benefit derived from prolonging DAPT?;
this study extends this clinical impression to the modern
BP-DES types.

This study has some limitations. Because of the relatively
low event rates observed and small sample size, our study
might not have been powered to detect small differences in
bleeding events after 6 months, and the sensitivity analysis
was not powered for any subgroup. Second, we randomized
patients at the time of the index procedure and not 6 months
later. Approximately 4% of NACCE and TLF events occurred
during the periprocedural period. However, this is a debatable
limitation because randomizing only event-free patients at
6-month post-PCI may, in turn, bias selection toward patients
at lower risk for late adverse events. Third, new generation of
antiplatelet drugs, such as ticagrelor or prasugrel, were not
used in our trial. Fourth, lack of placebo-controlled group
resulted in DAPT protocol deviation of 3.4% patients; how-
ever, this is a rather low rate and the per-protocol analysis
regrouping these patients with “as treated” principle were
concordant to the results of the intention-to-treat analysis.
Fifth, the evidence supporting the use of the Tivoli stent is lim-
ited to 1 study and, therefore, the results of the study cannot
be extrapolated to other biodegradable polymer DES. Finally,
current socioeconomic reasons underlie the preference of
most Chinese patients with stable coronary artery disease to
receive medical over invasive therapy, which was the main
reason for low rate of inclusion (14.7%) of patients who had
stable coronary disease in this study.

Conclusions
The present dedicated I-LOVE-IT 2 DAPT duration random-
ized substudy demonstrated that 6-month DAPT seemed non-
inferior to 12-month DAPT in patients who underwent PCI
with a new-generation BP-SES implantation.

Sources of Funding
The study was sponsored by Essen Technology (Beijing, China), and
it was also supported by National Key Technology R&D Program
in the 12th Five-Year Plan of China (2011BAI11B07) and Key
Project of National 12th Five-Year Research Program of China
(2012ZX093016-002).

Disclosures
None.

Six Versus 12 Months of DAPT After BP-SES

References

. Stefanini GG, Holmes DR Jr. Drug-eluting coronary-artery stents. N Engl

J Med. 2013;368:254-265. doi: 10.1056/NEJMral210816.

. Byrne RA, Sarafoff N, Kastrati A, Schomig A. Drug-eluting stents in

percutaneous coronary intervention: a benefit-risk assessment. Drug Saf.
2009;32:749-770. doi: 10.2165/11316500-000000000-00000.

. Stone GW, Moses JW, Ellis SG, Schofer J, Dawkins KD, Morice MC,

Colombo A, Schampaert E, Grube E, Kirtane AJ, Cutlip DE, Fahy M,
Pocock SJ, Mehran R, Leon MB. Safety and efficacy of sirolimus- and
paclitaxel-eluting coronary stents. N Engl J Med. 2007;356:998-1008.
doi: 10.1056/NEJMo0a067193.

. Kastrati A, Mehilli J, Pache J, Kaiser C, Valgimigli M, Kelback H,

Menichelli M, Sabaté M, Suttorp MJ, Baumgart D, Seyfarth M, Pfisterer
ME, Schomig A. Analysis of 14 trials comparing sirolimus-eluting stents
with bare-metal stents. N Engl J Med. 2007;356:1030-1039. doi: 10.1056/
NEJMoa067484.

. Levine GN, Bates ER, Blankenship JC, Bailey SR, Bittl JA, Cercek B,

Chambers CE, Ellis SG, Guyton RA, Hollenberg SM, Khot UN, Lange
RA, Mauri L, Mehran R, Moussa ID, Mukherjee D, Nallamothu BK,
Ting HH. 2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary
Intervention: a report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guidelines and the
Society for Cardiovascular Angiography and Interventions. Circulation.
2011;124:e574-e651. doi: 10.1161/CIR.0b013e31823ba622.

. Windecker S, Kolh P, Alfonso F, Collet JP, Cremer J, Falk V, Filippatos

G, Hamm C, Head SJ, Jini P, Kappetein AP, Kastrati A, Knuuti J,
Landmesser U, Laufer G, Neumann FJ, Richter DJ, Schauerte P, Sousa
Uva M, Stefanini GG, Taggart DP, Torracca L, Valgimigli M, Wijns W,
Witkowski A. 2014 ESC/EACTS Guidelines on myocardial revasculariza-
tion: The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association for Cardio-
Thoracic Surgery (EACTS) Developed with the special contribution of
the European Association of Percutaneous Cardiovascular Interventions
(EAPCI). Eur Heart J. 2014;35:2541-2619.

. Colombo A, Chieffo A, Frasheri A, Garbo R, Masotti-Centol M, Salvatella

N, Oteo Dominguez JF, Steffanon L, Tarantini G, Presbitero P, Menozzi A,
Pucci E, Mauri J, Cesana BM, Giustino G, Sardella G. Second-generation
drug-eluting stent implantation followed by 6- versus 12-month dual an-
tiplatelet therapy: the SECURITY randomized clinical trial. J Am Coll
Cardiol. 2014;64:2086-2097. doi: 10.1016/j.jacc.2014.09.008.

. Feres F, Costa RA, Abizaid A, Leon MB, Marin-Neto JA, Botelho RV,

King SB III, Negoita M, Liu M, de Paula JE, Mangione JA, Meireles GX,
Castello HJ Jr, Nicolela EL Jr, Perin MA, Devito FS, Labrunie A, Salvadori
D Jr, Gusméo M, Staico R, Costa JR Jr, de Castro JP, Abizaid AS, Bhatt
DL; OPTIMIZE Trial Investigators. Three vs twelve months of dual anti-
platelet therapy after zotarolimus-eluting stents: the OPTIMIZE random-
ized trial. JAMA. 2013;310:2510-2522. doi: 10.1001/jama.2013.282183.

. Valgimigli M, Campo G, Monti M, Vranckx P, Percoco G, Tumscitz C,

Castriota F, Colombo F, Tebaldi M, Fuca G, Kubbajeh M, Cangiano E,
Minarelli M, Scalone A, Cavazza C, Frangione A, Borghesi M, Marchesini
J, Parrinello G, Ferrari R; Prolonging Dual Antiplatelet Treatment
After Grading Stent-Induced Intimal Hyperplasia Study (PRODIGY)
Investigators. Short- versus long-term duration of dual-antiplatelet ther-
apy after coronary stenting: a randomized multicenter trial. Circulation.
2012;125:2015-2026. doi: 10.1161/CIRCULATIONAHA.111.071589.

. Kim BK, Hong MK, Shin DH, Nam CM, Kim JS, Ko YG, Choi D, Kang

TS, Park BE, Kang WC, Lee SH, Yoon JH, Hong BK, Kwon HM, Jang
Y; RESET Investigators. A new strategy for discontinuation of dual anti-
platelet therapy: the RESET Trial (REal Safety and Efficacy of 3-month
dual antiplatelet Therapy following Endeavor zotarolimus-eluting stent
implantation). J Am Coll Cardiol. 2012;60:1340-1348. doi: 10.1016/j.
jacc.2012.06.043.

. Gwon HC, Hahn JY, Park KW, Song YB, Chae IH, Lim DS, Han KR,

Choi JH, Choi SH, Kang HJ, Koo BK, Ahn T, Yoon JH, Jeong MH, Hong
TJ, Chung WY, Choi YJ, Hur SH, Kwon HM, Jeon DW, Kim BO, Park
SH, Lee NH, Jeon HK, Jang Y, Kim HS. Six-month versus 12-month
dual antiplatelet therapy after implantation of drug-eluting stents: the
Efficacy of Xience/Promus Versus Cypher to Reduce Late Loss After
Stenting (EXCELLENT) randomized, multicenter study. Circulation.
2012;125:505-513. doi: 10.1161/CIRCULATIONAHA.111.059022.

. Park SJ, Park DW, Kim YH, Kang SJ, Lee SW, Lee CW, Han KH, Park SW,

Yun SC, Lee SG, Rha SW, Seong IW, Jeong MH, Hur SH, Lee NH, Yoon
J, Yang JY, Lee BK, Choi YJ, Chung WS, Lim DS, Cheong SS, Kim KS,
Chae JK, Nah DY, Jeon DS, Seung KB, Jang JS, Park HS, Lee K. Duration



8T0Z ‘9 Jequadaq uo Aq Bio'sfeuno feye//:dny wouy papeojumoq

9

13.

14.

15.

16.

Han et al

of dual antiplatelet therapy after implantation of drug-eluting stents. N
Engl J Med. 2010;362:1374—1382. doi: 10.1056/NEJMoal001266.

Mauri L, Kereiakes DJ, Yeh RW, Driscoll-Shempp P, Cutlip DE, Steg PG,
Normand SL, Braunwald E, Wiviott SD, Cohen DJ, Holmes DR Jr, Krucoff
MW, Hermiller J, Dauerman HL, Simon DI, Kandzari DE, Garratt KN, Lee
DP, Pow TK, Ver Lee P, Rinaldi MJ, Massaro JM; DAPT Study Investigators.
Twelve or 30 months of dual antiplatelet therapy after drug-eluting stents.
N Engl J Med. 2014;371:2155-2166. doi: 10.1056/NEJMoal1409312.
Garratt KN, Weaver WD, Jenkins RG, Pow TK, Mauri L, Kereiakes DJ,
Winters KJ, Christen T, Allocco DJ, Lee DP. Prasugrel plus aspirin beyond
12 months is associated with improved outcomes after TAXUS Liberté
paclitaxel-eluting coronary stent placement. Circulation. 2015;131:62-73.
doi: 10.1161/CIRCULATIONAHA.114.013570.

Gilard M, Barragan P, Noryani AA, Noor HA, Majwal T, Hovasse T,
Castellant P, Schneeberger M, Maillard L, Bressolette E, Wojcik J, Delarche
N, Blanchard D, Jouve B, Ormezzano O, Paganelli F, Levy G, Sainsous J,
Carrie D, Furber A, Berland J, Darremont O, Le Breton H, Lyuycx-Bore
A, Gommeaux A, Cassat C, Kermarrec A, Cazaux P, Druelles P, Dauphin
R, Armengaud J, Dupouy P, Champagnac D, Ohlmann P, Endresen K,
Benamer H, Kiss RG, Ungi I, Boschat J, Morice MC. 6- versus 24-month
dual antiplatelet therapy after implantation of drug-eluting stents in pa-
tients nonresistant to aspirin: the randomized, multicenter ITALIC trial. J
Am Coll Cardiol. 2015;65:777-786. doi: 10.1016/j.jacc.2014.11.008.
Schulz-Schiipke S, Byrne RA, Ten Berg JM, Neumann FJ, Han Y,
Adriaenssens T, Tolg R, Seyfarth M, Maeng M, Zrenner B, Jacobshagen
C, Mudra H, von Hodenberg E, Wohrle J, Angiolillo DJ, von Merzljak B,
Rifatov N, Kufner S, Morath T, Feuchtenberger A, Ibrahim T, Janssen PW,
Valina C, Li Y, Desmet W, Abdel-Wahab M, Tiroch K, Hengstenberg C,
Bernlochner I, Fischer M, Schunkert H, Laugwitz KL, Schomig A, Mehilli
J, Kastrati A; Intracoronary Stenting and Antithrombotic Regimen: Safety
And Efficacy of 6 Months Dual Antiplatelet Therapy After Drug-Eluting
Stenting (ISAR-SAFE) Trial Investigators. ISAR-SAFE: a randomized,
double-blind, placebo-controlled trial of 6 vs. 12 months of clopidogrel
therapy after drug-eluting stenting. Eur Heart J. 2015;36:1252-1263. doi:
10.1093/eurheartj/ehu523.

. Claessen BE, Henriques JP, Jaffer FA, Mehran R, Piek JJ, Dangas GD.

Stent thrombosis: a clinical perspective. JACC Cardiovasc Interv.
2014;7:1081-1092. doi: 10.1016/j.jcin.2014.05.016.

. HanY, XuB, Jing Q, Lu S, Yang L, Xu K, Li Y, Li J, Guan C, Kirtane AJ,

Yang Y; I-LOVE-IT 2 Investigators. A randomized comparison of novel
biodegradable polymer- and durable polymer-coated cobalt-chromium si-
rolimus-eluting stents. JACC Cardiovasc Interv. 2014;7:1352-1360. doi:
10.1016/j.jcin.2014.09.001.

. Lee CW, Ahn JM, Park DW, Kang SJ, Lee SW, Kim YH, Park SW,

Han S, Lee SG, Seong IW, Rha SW, Jeong MH, Lim DS, Yoon JH,
Hur SH, Choi YS, Yang JY, Lee NH, Kim HS, Lee BK, Kim KS,
Lee SU, Chae JK, Cheong SS, Suh IW, Park HS, Nah DY, Jeon

20.

21.

22.

23.

24.

25.

26.

Six Versus 12 Months of DAPT After BP-SES

DS, Seung KB, Lee K, Jang JS, Park SJ. Optimal duration of dual
antiplatelet therapy after drug-eluting stent implantation: a random-
ized, controlled trial. Circulation. 2014;129:304-312. doi: 10.1161/
CIRCULATIONAHA.113.003303.

Collet JP, Silvain J, Barthélémy O, Rangé G, Cayla G, Van Belle E,
Cuisset T, Elhadad S, Schiele F, Lhoest N, Ohlmann P, Carrié D, Rousseau
H, Aubry P, Monségu J, Sabouret P, O’Connor SA, Abtan J, Kerneis M,
Saint-Etienne C, Beygui F, Vicaut E, Montalescot G; ARCTIC inves-
tigators. Dual-antiplatelet treatment beyond 1 year after drug-eluting
stent implantation (ARCTIC-Interruption): a randomised trial. Lancet.
2014;384:1577-1585. doi: 10.1016/S0140-6736(14)60612-7.

Han'Y, Jing Q, Xu B, Yang L, Liu H, Shang X, Jiang T, Li Z, Zhang H, Li
H, QiuJ, LiuY, LiY, Chen X, Gao R; CREATE (Multi-Center Registry of
Excel Biodegradable Polymer Drug-Eluting Stents) Investigators. Safety
and efficacy of biodegradable polymer-coated sirolimus-eluting stents
in “real-world” practice: 18-month clinical and 9-month angiographic
outcomes. JACC Cardiovasc Interv. 2009;2:303-309. doi: 10.1016/j.
j€in.2008.12.013.

Stefanini GG, Byrne RA, Serruys PW, de Waha A, Meier B, Massberg
S, Jiini P, Schomig A, Windecker S, Kastrati A. Biodegradable polymer
drug-eluting stents reduce the risk of stent thrombosis at 4 years in pa-
tients undergoing percutaneous coronary intervention: a pooled analysis
of individual patient data from the ISAR-TEST 3, ISAR-TEST 4, and
LEADERS randomized trials. Eur Heart J. 2012;33:1214-1222. doi:
10.1093/eurheartj/ehs086.

Davies MJ. The pathophysiology of acute coronary syndromes. Heart.
2000;83:361-366.

Palmerini T, Benedetto U, Bacchi-Reggiani L, Della Riva D, Biondi-
Zoccai G, Feres F, Abizaid A, Hong MK, Kim BK, Jang Y, Kim HS,
Park KW, Genereux P, Bhatt DL, Orlandi C, De Servi S, Petrou M,
Rapezzi C, Stone GW. Mortality in patients treated with extended dura-
tion dual antiplatelet therapy after drug-eluting stent implantation: a pair-
wise and Bayesian network meta-analysis of randomised trials. Lancet.
2015;385:2371-2382. doi: 10.1016/S0140-6736(15)60263-X.

Palmerini T, Sangiorgi D, Valgimigli M, Biondi-Zoccai G, Feres F,
Abizaid A, Costa RA, Hong MK, Kim BK, Jang Y, Kim HS, Park KW,
Mariani A, Della Riva D, Genereux P, Leon MB, Bhatt DL, Bendetto U,
Rapezzi C, Stone GW. Short- versus long-term dual antiplatelet therapy
after drug-eluting stent implantation: an individual patient data pairwise
and network meta-analysis. J Am Coll Cardiol. 2015;65:1092-1102. doi:
10.1016/j.jacc.2014.12.046.

Giustino G, Baber U, Sartori S, Mehran R, Mastoris I, Kini AS, Sharma
SK, Pocock SJ, Dangas GD. Duration of dual antiplatelet therapy after
drug-eluting stent implantation: a systematic review and meta-analysis of
randomized controlled trials. J Am Coll Cardiol. 2015;65:1298-1310. doi:
10.1016/j.jacc.2015.01.039.



