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ABSTRACT

Background

In the TWILIGHT trial, ticagrelor monotherapy after a short course of dual antiplatelet therapy
(DAPT) was shown to be a safe bleeding avoidance strategy in high-risk patients undergoing
percutaneous coronary intervention (PCI) with drug-eluting stent (DES).

Aims

To evaluate the effects of ticagrelor monotherapy after 3-month DAPT in patients undergoing
PCI, according to DES type.

Methods

In the current subanalysis from TWILIGHT, patients were stratified into 3 groups based on DES
type: durable polymer everolimus-eluting stents (DP-EES), durable polymer zotarolimus-eluting
stents (DP-ZES), and biodegradable polymer DES (BP-DES). Bleeding and ischemic outcomes
were assessed at 1 year after randomization.

Results

Out of 5,769 patients, 3,014 (52.2%) had DP-EES, 1,350 (23.4%) had DP-ZES and 1,405
(24.4%) had BP-DES. Compared with ticagrelor plus aspirin, ticagrelor monotherapy had
significantly lower BARC type 2, 3 or 5 bleeding compared with DAPT; DP-EES (3.8% vs.
6.7%; HR:0.56, 95% CI:0.41-0.78), DP-ZES (4.6% vs. 6.9%; HR:0.66, 95% CI:0.42-1.04) and
BP-DES (4.2% vs. 7.9%; HR:0.52, 95% CI:0.33-0.81; pinteraction=0.76). Ticagrelor monotherapy
resulted in similar rates of death, MI, or stroke: DP-EES (4.2% vs. 4.3%; HR:0.97; 95% CI:0.68-
1.37); DP-ZES (4.1% vs. 3.1%; HR:1.32; 95% CI:0.75-2.33); BP-DES (3.9% vs. 4.2%; HR:0.92;
95% CI:0.54-1.55; pinteraction=0.60). In both unadjusted and covariate-adjusted analyses, DES type
was not associated with any differences in ischemic or bleeding complications.

Conclusions

As compared with ticagrelor plus aspirin, ticagrelor monotherapy after a short DAPT duration
lowered bleeding complications without increasing the ischemic risk, irrespective of DES type.
We observed no significant differences among DES-types.

Keywords: Adjunctive pharmacotherapy; Drug-eluting stent; Bleeding; Clinical trials
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CONDENSED ABSTRACT

We investigated whether the benefits of ticagrelor monotherapy after a short course of DAPT in
high-risk patients undergoing PCI, as shown in the TWILIGHT trial, are consistent across
different DES types. Patients (n=5,769) were divided into 3 groups based on DES type: 1)
durable polymer everolimus-eluting stents (n=3,014), durable polymer zotarolimus-eluting stents
(n=1,350), and 3) biodegradable polymer DES (n=1,405). As compared with 12-month DAPT
with ticagrelor plus aspirin, ticagrelor monotherapy after 3-month DAPT decreased bleeding
without compromising ischemic protection across the 3 DES groups. No significant differences

in clinical outcomes were observed among the 3 DES groups.
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LIST OF ABBREVIATIONS

BARC = Bleeding Academic Research Consortium

CAD = Coronary Artery Disease

DAPT = Dual Antiplatelet Therapy

DES = Drug-Eluting Stent

GUSTO = Global Use of Strategies to Open Occluded Arteries
ISTH = International Society of Thrombosis or Hemostasis
MI = Myocardial Infarction

PCI = Percutaneous Coronary Intervention

ST = Stent Thrombosis

TIMI = Thrombolysis in Myocardial Infarction
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INTRODUCTION

Dual antiplatelet therapy (DAPT) with aspirin plus a P2Y 12-receptor inhibitor constitutes the
standard of care following percutaneous coronary intervention (PCI) with drug-eluting stents
(DES) to prevent coronary thrombotic events!. First-generation DES, while more effective than
bare metal stents at reducing rates of restenosis, were limited by late and very late thrombosis?.
Iterations in DES technologies with refinements in stent design, drug, polymer and alloy as well
as more potent P2Yj2-receptor inhibitors further improved the safety of PCI by reducing the
incidence of early and late thrombotic complications®*. Prolonged DAPT, while effective in
reducing long-term ischemic events, results in significantly higher rates of major bleeding
complications which in turn are associated with increased risk of morbidity and mortality>-.
These observations led to a series of studies evaluating the safety and efficacy of abbreviated
DAPT duration consisting of early P2Y 12-receptor inhibitor withdrawal following PCI with
DES!,

An emerging strategy of early aspirin withdrawal (i.e., 1-3 months post-PCI) with
continuation of P2Yj2-receptor inhibitor has recently demonstrated to reduce bleeding risk while
preserving ischemic protection'!. Monotherapy with the potent P2Y 12-receptor inhibitor
ticagrelor following 3 months of DAPT resulted in lower incidence of clinically relevant
bleeding without increasing the risk of ischemic events compared to continuing DAPT up to 15
months post-PCI with DES!!. Patients undergoing PCI with different stent types may have
variable ischemic/bleeding risk profiles (i.e., due to large differences in strut thickness, polymer
type, eluting drug, etc.) and thus may respond differently to this novel strategy. A prior sub-
analysis from the TWILIGHT trial showed that the safety and efficacy of ticagrelor monotherapy
in patients receiving the SYNERGY biodegradable polymer drug-eluting stents (BP-DES)'2. A
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broader evaluation across various platforms of durable polymer drug-eluting stents (DP-DES)
and BP-DES has not been performed. We therefore performed a post-hoc analysis of the
Ticagrelor with Aspirin or Alone in High-Risk Patients after Coronary Intervention
(TWILIGHT) trial evaluating the safety and efficacy of a regimen of ticagrelor monotherapy
versus ticagrelor plus aspirin in patients who initially completed 3 months of DAPT after a PCI

with different types of new-generation DES.
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METHODS

Study Design. TWILIGHT was an international, multicenter, randomized, placebo-controlled
trial conducted in 187 sites across 11 countries, as previously described!!> 3. The Icahn School of
Medicine at Mount Sinai designed and sponsored the trial, which was supported by an
investigator-initiated grant from AstraZeneca. National regulatory agencies and institutional
review boards or ethics committees of participating centers approved the trial protocol. An
independent data and safety monitoring board provided external oversight to ensure the safety of
the trial participants.

Study Population. Patients who underwent successful PCI with at least one locally approved
drug-eluting stent (DES) and in whom the treating clinician intended to discharge on a regimen
of ticagrelor plus aspirin were eligible to participate. Patients also had to have at least one
additional clinical feature and one angiographic feature associated with a high risk of ischemic or
bleeding events '°. For the present pre-specified analysis, only durable polymer everolimus-
eluting stents (DP-EES), durable polymer zotarolimus-eluting stents (DP-ZES) and BP-DES
were included (Supplementary Figure 1). Patients who underwent PCI with more than one stent
type implanted or with bare-metal stent were excluded. A full list of the commercially approved
DES types included in the analysis is provided in the appendix (Supplementary Table 1). The
clinical criteria for high risk were age >65 years, female sex, troponin-positive acute coronary
syndrome, established vascular disease, diabetes mellitus that was being treated with medication
(including both oral and parenteral medications), and chronic kidney disease. Angiographic
criteria included multivessel coronary artery disease, a total stent length >30 mm, a thrombotic
target lesion, a bifurcation lesion treated with two stents, an obstructive left main or proximal left
anterior descending lesion, and a calcified target lesion treated with atherectomy. Key exclusion
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criteria included presentation with ST-segment elevation myocardial infarction, cardiogenic
shock, ongoing long-term treatment with oral anticoagulants, or contraindication to aspirin or
ticagrelor.

Study Procedures. All enrolled patients received open-label ticagrelor (90 mg twice daily) and
enteric-coated aspirin (81 to 100 mg daily) after the index PCI. At the 3-month follow-up visit,
patients who remained adherent and had not sustained a major bleeding event (defined as a
Bleeding Academic Research Consortium [BARC] type 3b or 5 bleed) or a major ischemic event
(stroke, myocardial infarction, or coronary revascularization) were eligible for randomization to
either aspirin (81 to 100 mg daily) or matching placebo with continuation of open-label
ticagrelor (90 mg twice daily) for an additional 12 months. The choice of prolonged potent
DAPT in the control group was justified by the heightened ischemic risk, as reflected by the
procedural/angiographic inclusion criteria, of the studied population!!- 3, Follow-up was
performed by telephone at 1 month after randomization and in person at 6 and 12 months after
randomization. Adherence was assessed with manual pill counts, and non-adherence was
classified systematically, as described previously . After 12 months of protocol-mandated
therapy, patients were switched to a standard-of-care antiplatelet regimen at the discretion of
their treating physician, followed by final telephone follow-up 3 months later.

Endpoints. The primary endpoint of the study was BARC type 2, 3 or 5 bleeding !° between
randomization and 1-year follow-up (i.e. 15 months after the index procedure). The key
secondary endpoint was major adverse cardiac and cerebrovascular events (MACCE) defined as
a composite of death from any cause, nonfatal myocardial infarction (MI) or nonfatal stroke.
Secondary bleeding endpoints included BARC type 3 or 5 bleeding '>; Thrombolysis in
Myocardial Infarction (TIMI) major or minor bleeding '®; Global Use of Strategies to Open
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Occluded Arteries (GUSTO) moderate, severe, or life-threatening bleeding !’; or major bleeding
as defined by the International Society on Thrombosis or Hemostasis (ISTH) '®. Other secondary
endpoints included death from cardiovascular causes, MI, ischemic stroke, and definite or
probable ST. MI was defined according to the third universal definition '°, and revascularization
and ST were classified according to the Academic Research Consortium 2°. The definitions of
study endpoints are listed in Supplementary Table 2. All clinical events were adjudicated by an
external independent committee, the members of which were unaware of the treatment group
assignments.

Statistical Analysis. Analyses were performed in the intention-to-treat population for bleeding
endpoints and in the per-protocol population for ischemic endpoints. Baseline characteristics
were compared using chi-square or Student’s t-test for categorical or continuous variables,
respectively. The cumulative incidence of the primary and secondary endpoints was estimated by
the Kaplan—Meier method. Hazard ratios (HR) and 95% confidence intervals (CI) were
generated using adjusted Cox proportional-hazards models for DES-type comparisons. Clinically
relevant variables were included in the adjustment model: body mass index (kg/m?),
hypercholesterolemia, peripheral arterial disease, previous PCI or coronary artery bypass graft
surgery, multivessel coronary artery disease (CAD), indication for PCI (acute coronary
syndrome (ACS) versus stable CAD), total occlusion of target vessel, and total stent length. The
consistency of the treatment effect of ticagrelor monotherapy versus ticagrelor plus aspirin
between the different stent types (DP-EES, DP-ZES and BP-DES) was evaluated with formal
interaction testing. All analyses were performed using Stata version 16.0 (College Station,

Texas). A p-value <0.05 indicates statistical significance.
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RESULTS

A total of 9,006 patients were initially enrolled following PCI, of which 7,119 were randomly
assigned 3 months later to receive ticagrelor plus placebo or ticagrelor plus aspirin. Of these
7,119 patients, 5,769 (81.0%) were included in this analysis. Of these, 3,014 (52.2%) received a
DP-EES, 1,350 (23.4%) received a DP-ZES and 1,405 (24.4%) received a BP-DES. The study
flow diagram is reported in Supplementary Figure 1. Baseline clinical and procedural
characteristics for patients according to type of new-generation DES are reported in Table 1;
similarly, baseline characteristics according to treatment arm within each stent type group are
reported in Supplementary Table 3. Patients who underwent PCI with a BP-DES had fewer
comorbidities and were more likely to present with an ACS. Overall outcomes according to the 3
types of DES are reported in Figures 1-3 and Supplementary Table 4; in both univariate
analysis and multivariable analyses, DES type was not associated with an increased risk of
MACCE, TLF or major bleeding complications. One-year rates of stent thrombosis were <1%

across all DES platforms.

Bleeding Outcomes. Bleeding event rates in patients according to randomized treatment
assignment (ticagrelor plus placebo versus ticagrelor plus aspirin) and DES type are reported in
Table 2. The reduction in bleeding rates of ticagrelor monotherapy was overall consistent across
DES types. Ticagrelor monotherapy resulted in significantly lower rates of BARC type 2, 3 or 5
bleeding at 1 year after randomization consistently among patients treated with DP-EES (3.8%
vs. 6.7%; absolute risk difference -2.9%; HR 0.56, 95% CI 0.41-0.78), DP-ZES (4.6% vs. 6.9%;
absolute risk difference -2.3%; HR 0.66, 95% CI 0.42-1.04) and BP-DES (4.2% vs. 7.9%;

absolute risk difference -3.7%; HR 0.52, 95% CI 0.33-0.81), without statistical interaction
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(Pinteraction=0.76) (Central Illustration). These results were also consistent when other bleeding
definitions were examined (Table 2).

Ischemic Outcomes. [schemic event rates in patients according to randomized group (ticagrelor
plus placebo versus ticagrelor plus aspirin) and stent type are reported in Table 2. There were no
significant differences in MACCE between ticagrelor monotherapy and ticagrelor plus aspirin
consistently among patients treated with DP-EES (4.2% vs. 4.3%; absolute risk difference -0.1%;
HR 0.97, 95% CI 0.68-1.37), DP-ZES (4.1% vs. 3.1%; absolute risk difference 1.0%; HR 1.32,
95% CI1 0.75-2.33) and BP-DES (3.9% vs. 4.2%; absolute risk difference -0.3%; HR 0.92,95%
CI 0.54-1.55), without statistical interaction (pinteraction=0.597). Additionally, there were no
significant differences among groups regarding the individual ischemic endpoints (Central
Ilustration and Table 2). The rates of DES thrombosis were <1% and not influenced by the

randomized treatment assignment to ticagrelor monotherapy or DAPT.

DISCUSSION
The key findings of the present, post-hoc analysis from the TWILIGHT trial, in which we

examined the effect of aspirin withdrawal on a background of potent P2Y12-receptor inhibition
with ticagrelor after 3 months of DAPT according to stent type, include: (i) ticagrelor
monotherapy as compared with ticagrelor plus aspirin resulted in significantly lower major
bleeding complications, a finding that was consistent across new-generation DES types; and (ii)
ticagrelor monotherapy compared to ticagrelor plus aspirin was not associated with increased
risk of ischemic events irrespective of the type of new-generation DES; (ii1) there were no
significant differences in MACCEs across DES types in the overall population; notably, rates of
DES thrombosis were uniformly low and not influenced by the randomized treatment

assignment.
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Iteration in DES technologies including improved drug release kinetics, polymer
biocompatibility, and endothelialization patterns of new-generation DES significantly overcame
the limitations observed with early-generation DES* !°, In the era of first-generation DES, and
extended period of DAPT (>1 year) using aspirin and a P2Y12-receptor inhibitor was considered
necessary in order to reduce the risk of DES-related thrombotic events'®. While extended DAPT
has been shown to reduce the risk of DES-related and non-DES-related ischemic events, it may
also result in higher risk of hemorrhagic complications which are strongly associated with
increased risk of morbidity, mortality and healthcare costs?!-?3. New-generation DES platforms
have been associated with lower risk of DES-related thrombotic events compared to first-
generation DESs therefore obviating the need for mandatory prolonged DAPT!® 24, In a previous
large meta-analysis of randomized controlled trials investigating the efficacy and safety of longer
vs. shorter DAPT, the risk for ST was significantly higher using short-term DAPT in patients
who received a first-generation DES (OR3.94, 95% CI 2.20-7.05) compared with those who
received a new-generation DES (OR 1.54, 95% CI 0.96-2.47; pinteraction=0.008)°.

In the current analysis from the TWILIGHT trial we extended prior knowledge by
evaluating the safety and efficacy of a strategy of abbreviated DAPT using aspirin and ticagrelor
followed by ticagrelor monotherapy among high-risk patients undergoing PCI with different
types of new-generation DESs. Overall, DP-EES, DP-ZES and BP-DES were associated with
very low rates of late DES thrombosis (between 3 and 15 months post-PCI). Among randomized
patients, a strategy of ticagrelor monotherapy did not result in increased rates of MACCE nor
stent thrombosis irrespective of the type of DES implanted compared to continuing DAPT. The
bleeding-avoidance benefits of ticagrelor monotherapy versus DAPT were not influenced by the
type of DES. These findings are overall consistent with the main results of the TWILIGHT trial
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as well as with prior trials evaluating a strategy of P2Y 12-receptor monotherapy following
abbreviated DAPT using clopidogrel'!. For example, in the Short and Optimal Duration of Dual
Antiplatelet Therapy After Everolimus-Eluting Cobalt Chromium Stent (STOPDAPT 2) trial in
which 3,009 patients who underwent PCI with a cobalt-chromium EES and randomized to 1
month of DAPT followed by clopidogrel monotherapy versus 12 months of DAPT with aspirin
and clopidogrel, the former regimen resulted in lower rates of bleeding complications and similar
rates of ischemic events compared with 1-year DAPT?. In the GLOBAL LEADERS trial, a
randomized, open-label superiority trial of all-comers undergoing PCI with a bioresorbable
polymer biolimus A9-eluting DES (N=15,968), tested aspirin plus ticagrelor for 1 month
followed by 23 months of ticagrelor monotherapy also resulted in similar rates of ischemic
events compared to 12 months of DAPT (aspirin plus clopidogrel in those with stable CAD or 12
months of aspirin plus ticagrelor in those with ACS) followed by 12 months of aspirin
monotherapy?¢. Hence, the totality of evidence supports the efficacy and safety of a strategy of
P2Y12-receptor monotherapy followed an initial short period of DAPT when using a latest-
generation DES after PCI in patients with high-risk clinical or anatomic characteristics®’.
Furthermore, P2Y12-receptor monotherapy has recently gained attention within the context of
chronic maintenance therapy (i.e., beyond one year) after PCI. Indeed, the recently published
HOST-EXAM randomized trial revealed a significant decrease in net adverse events (composite
of all-cause death, MI, stroke, and BARC bleeding type 3 or greater) with clopidogrel versus
aspirin monotherapy at 24-month follow-up among patients who were maintained on DAPT and
remained event free for 6 to 18 months following PCI 28. Whether ticagrelor monotherapy could

similarly extend its benefits beyond the period tested in our trial warrants further investigation'!.

Disclaimer : As a public service to our readership, this article -- peer reviewed by the Editors of Eurolntervention - has been published
immediately upon acceptance as it was received. The content of this article is the sole responsibility of the authors, and not that of the
journal



Improvements in DES design continue to strive for biocompatibility; allowing
enthothelialization after the implantation-induced arterial trauma is a key process in coronary
devices adherence to the arterial wall?®. Strut material, thickness and metallic mesh
configuration, polymer type and properties as well as drug type, dose and elution kinetics are all
important. Notably, the TWILIGHT-pharmacodynamic study supported the rationale for safety
of aspirin withdrawal, and the present study concurs that aspirin can be withdrawn rather safely
after an initial 3 month DAPT treatment after the index PCI, irrespective of DES type?°.
LIMITATIONS
Our findings should be considered in the light of the following limitations. First, as a subgroup
analysis from a RCT, the current findings can only be considered hypothesis-generating and
should be further tested in adequately powered studies for individual stent types. Second, the 3
DES groups were not individually powered to draw definitive conclusions on the effect of
ticagrelor monotherapy versus DAPT within each DES type; for the same reason, we could not
perform landmark analyses assessing the time dependent effect of ticagrelor monotherapy
according to stent type. Nonetheless, the magnitude and direction of the effects were largely
consistent with the overall trial findings. Third, due to absence of statistical correction for
multiple comparisons, the chance findings related to multiple testing should be considered by the
readers. Fourth, these results are not generalizable to all patients who undergo PCI due to the
inclusion and exclusion criteria of our trial. The observed treatment effects are applicable only to
patients who tolerated an initial 3 months of DAPT with ticagrelor plus aspirin without any
major adverse events. Whether these findings across different new-generation DES types are

generalizable to a regimen of clopidogrel or prasugrel monotherapy remains unknown. Finally,
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treatment with a specific type of DES was not randomly assigned. Therefore, these comparisons

can be subject to residual confounding despite multivariable adjustment.

CONCLUSIONS

In conclusion, among high-risk patients who underwent PCI a regimen of ticagrelor
monotherapy (after an initial 3 months of DAPT with ticagrelor plus aspirin) resulted in
significantly lower clinically relevant bleeding without increasing the risk of ischemic events
compared to continuing DAPT regardless of the type of new-generation DES implanted. There
were no significant differences in the rates of MACCE among types of DES between 3 and 15
months. Rates of stent thrombosis were low (<1%) and not influenced by the randomized

assignment to ticagrelor monotherapy or DAPT.

IMPACT ON DAILY PRACTICE

Owing to significant advances in DES technologies and antithrombotic therapies, initiation of
ticagrelor monotherapy after 3-month DAPT reduced bleeding without increasing ischemic
events as compared with 12-month DAPT across different DES types. Further studies are
warranted to investigate whether shorter DAPT durations (i.e., <3 months) with ticagrelor
monotherapy is a safe bleeding avoidance strategy in patients receiving different types of newer-

generation DES.
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FIGURE LEGENDS

Figure 1. Rates of (A) BARC 2, 3 or 5 bleeding and (B) MACCE among the 3 DES types
evaluated.

Kaplan—Meier estimates for BARC 2, 3 or 5 bleeding and Target Lesion Failure at 12 months
after randomization (intention-to-treat population) by drug-eluting stent type in patients who
underwent percutaneous coronary intervention.

BARC = Bleeding Academic Research Consortium; MACCE = major adverse cardiac and
cerebral events (all-cause death, myocardial infarction, or stroke); Gen = Generation; DP-EES =
Durable Polymer Everolimus-Eluting Stent; DP-ZES = Durable Polymer Zotarlimus-Eluting
Stent; BP-DES = Biodegradable Polymer Drug-Eluting Stent.

Figure 2. Rates of target lesion failure among the 3 DES types evaluated.

Kaplan—Meier estimates for target lesion failure at 12 months after randomization (intention-to-
treat population) by drug-eluting stent type in patients who underwent percutaneous coronary
intervention.

Gen = Generation; DP-EES = Durable Polymer Everolimus-Eluting Stent; DP-ZES = Durable
Polymer Zotarlimus-Eluting Stent; BP-DES = Biodegradable Polymer Drug-Eluting Stent.
Figure 3. Rates of BARC 3 or 5 bleeding among the 3 DES types evaluated.

Kaplan—Meier estimates for BARC 3 or 5 bleeding at 12 months after randomization by drug-
eluting stent type in patients who underwent percutaneous coronary intervention.

BARC = Bleeding Academic Research Consortium; Gen = Generation; DP-EES = Durable
Polymer Everolimus-Eluting Stent; DP-ZES = Durable Polymer Zotarlimus-Eluting Stent; BP-

DES = Biodegradable Polymer Drug-Eluting Stent.
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Central Illustration. Bleeding and Ischemic Effects of Ticagrelor Monotherapy Versus
Ticargelor Plus After 3 Months of DAPT in Patients Undergoing PCI with second-generation
DES.

Following 3 months of adherence to DAPT post-PCI and in the absence of major bleeding or
ischemic events, this post hoc analysis from the TWILIGHT trial assessing clinical outcomes in
n=5,769 patients who underwent PCI with a second-generation DES showed that ticagrelor
monotherapy, compared with ticagrelor plus aspirin, was associated with a reduction in BARC 2,
3, or 5 bleeding over 1 year consistently across the 3 studied DES types. There was no
significant difference in the 1-year rate of all-cause death, MI, or stroke between the 2 treatment
arms; this was also consistent across the 3 DES types.

ASA = Aspirin; BARC = Bleeding Academic Research Consortium; Gen = Generation; DP-EES
= Durable Polymer Everolimus-Eluting Stent; DP-ZES = Durable Polymer Zotarlimus-Eluting
Stent; BP-DES = Biodegradable Polymer Drug-Eluting Stent; MACCE = Major Adverse Cardiac

and Cerebrovascular Events, a composite of death, myocardial infarction or stroke.
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Table 1. Baseline clinical and procedural characteristics.

New-Generation Drug-Eluting Stent

DP-EES DP-ZES BP-DES
N=3014 N=1350 N=1405 P-value
(52.2%) (23.4%) (24.4%)
Age, years 65.3£10.3 65.3£10.2 65.2+10.3 0.96
Female sex 696 (23.1%) 321 (23.8%) 342 (24.3%) 0.65
BMI, kg/m? 29.3+5.9 29.245.6 28.445.2 <.001
Diabetes 1107 (36.7%) 526 (39.0%) 504 (35.9%) 0.21
Diabetes treated with 304 (27.5%) 144 (27.4%) 138 (27.4%) 0.99
insulin
Chronic kidney disease 509 (17.6%) 242 (18.4%) 241 (18.1%) 0.78
Anemia 572 (19.8%) 259 (19.7%) 247 (18.6%) 0.67
Current smoker 617 (20.5%) 287 (21.3%) 317 (22.6%) 0.28
Hypercholesterolemia 2076 (68.9%) 965 (71.5%) 814 (57.9%) <.001
Hypertension 2273 (75.4%) 1002 (74.2%) 1014 (72.2%) 0.07
Peripheral arterial disease 207 (6.9%) 138 (10.2%) 87 (6.2%) <.001
Previous MI 953 (31.6%) 394 (29.2%) 414 (29.5%) 0.17
Previous PCI 1333 (44.2%) 644 (47.7%) 604 (43.0%) 0.03
Previous CABG 368 (12.2%) 156 (11.6%) 140 (10.0%) 0.09
Multivessel CAD 1786 (59.3%) 876 (64.9%) 844 (60.1%) 0.002
Previous major bleed 28 (0.9%) 10 (0.7%) 11 (0.8%) 0.78
Indication for PCI <.001
ACS 1880 (62.4%) 785 (58.2%) 937 (66.7%)
Stable CAD 1134 (37.6%) 564 (41.8%) 468 (33.3%)
Target vessel
Left Main 124 (4.1%) 57 (4.2%) 61 (4.3%) 0.94
LAD 1619 (53.7%) 714 (52.9%) 802 (57.1%) 0.05
LCX 949 (31.5%) 434 (32.1%) 410 (29.2%) 0.19
RCA 996 (33.0%) 455 (33.7%) 500 (35.6%) 0.25
Number of vessels treated 1.240.5 1.240.5 1.3+0.5 0.04
Number of lesions treated 1.5+0.7 1.5+0.7 1.5+0.7 0.69
Lesion morphology "
Moderate/severe 412 (13.7%) 206 (15.3%) 199 (14.2%) 0.38
calcification
Bifurcation 343 (11.4%) 134 (9.9%) 174 (12.4%) 0.12
Total occlusion 155 (5.1%) 42 (3.1%) 113 (8.0%) <.001
Thrombotic 403 (13.4%) 136 (10.1%) 125 (8.9%) <.001
Total stent length, mm? 36.2+21.6 36.0+21.5 39.2+23.9 <.001
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New-Generation Drug-Eluting Stent

DP-EES DP-ZES BP-DES
N=3014 N=1350 N=1405 P-value
(52.2%) (23.4%) (24.4%)

Minimum stent diameter, 2.9+0.5 2.9+0.5 2.94+0.5 0.38

mm

DP-EES: durable polymer everolimus-eluting stent; DP-ZES: zotarolimus-eluting stent; BP-DES: biodegradable polymer drug-eluting stent; BMI: body mass
index, MI: myocardial infarction, PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, CAD: coronary artery disease, ACS: Acute
coronary syndrome, CAD: coronary artery disease, LAD: left anterior descending, LCX: left circumflex, RCA: right coronary artery

fLesion morphology assessed by operators

#Stent length calculated as the addition of individual stent lengths per lesion
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Table 2. Bleeding and Ischemic Events Within Each Stent Subgroup 1 Year After Randomization.

DP-EES (N=3,014)

DP-ZES (N=1,350)

BP-DES (N=1,405)

Tica+ Ticat+ . Tica+ Tica+ . Tica+ Tica+ . .
placebo Aspirin EM_@N M.”N Mﬂw_o placebo Aspirin EM.@N M“N Mﬂw_c placebo Aspirin EMWN M“N_ Mﬂw_c mﬁw“.w_e_“\w=
(N=1525)  (N=1489) (N=669)  (N=681) (N=705)  (N=700)
no. of events (%) no. of events (%) no. of events (%)

Bleeding Endpoints
BARC 2,3, 0r 5 58(3.8%) 99 (6.7%) 0.56(0.41-0.78)  30(4.6%) 46(6.9%) 0.66(0.42-1.04) 29 (42%) 54(7.9%) 0.52(0.33-0.81) 0.76
BARC 3 or 5 10 (0.7%)  25(1.7%) 0.39(0.19-0.81)  8(1.2%) 12(1.8%) 0.68(0.28-1.66)  8(1.2%)  17(2.5%) 0.46(0.20 - 1.07) 0.64
TIMI major 4(03%) 11(0.7%) 035(0.11-1.11)  7(1.1%)  5(0.7%) 143(045-451)  4(0.6%)  7(1.0%) 0.57(0.17 - 1.93) 0.22
m@mwwo moderate Or 6 4oy 16(1.1%) 037(0.14-093)  T(11%)  8(12%) 089 (0.32-246)  8(12%)  10(1.4%) 0.79 (0.31 - 2.00) 0.36
ISTH major 11(0.7%) 27(1.8%) 0.40(0.20-0.80)  9(1.4%) 12(1.8%) 0.76(0.32-1.81)  10(1.4%) 18(2.6%) 0.55(0.25-1.18) 0.51
Ischemic Endpoints
MACCE 63 (42%) 64 (4.3%) 097(0.68-1.37) 27 (4.1%) 21 (3.1%) 1.32(0.75-233)  27(3.9%) 29 (4.2%) 0.92(0.54 - 1.55) 0.60
Target lesion failure 112 (7.4%) 117 (7.9%) 0.94 (0.72-1.22)  65(9.9%) 51 (7.6%) 1.31(0.91-1.89) 54 (7.8%) 48 (7.0%) 1.13(0.76 - 1.66) 0.33
Cardiovascular death 10 (0.7%) 20 (1.4%) 0.49 (0.23-1.04)  8(1.2%)  5(0.7%) 1.64(0.54-5.00)  6(0.9%)  7(1.0%) 0.85(0.29 - 2.52) 0.20
MI 47 (3.1%) 44 (3.0%) 1.05(0.69-1.58)  19(2.9%) 16 (2.4%) 122(0.62-2.36) 17(2.4%) 20(2.9%) 0.84 (0.44 - 1.60) 0.73
Ischemic stroke 7(0.5%)  1(0.1%) 6.85(0.84-557)  2(03%)  1(02%) 2.05(0.19-22.6)  2(03%)  4(0.6%) 0.49 (0.09 - 2.70) 0.10
Target vessel 57(3.8%) 54(3.7%) 1.03(0.71-1.50)  30(4.6%) 25(3.7%) 123(0.72-2.09) 30 (4.3%) 28 (4.1%) 1.07(0.64 - 1.78) 0.87
revascularization
Stent thrombosis 5(03%)  9(0.6%) 0.54(0.18-1.62)  5(0.8%)  3(04%) 1.71(0.41-7.14)  3(04%)  6(0.9%) 0.49(0.12 - 1.98) 0.37

(definite/probable)
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DP-EES (N=3,014) DP-ZES (N=1,350) BP-DES (N=1,405)

Tica+ Tica+ . Tica+ Tica+ . Tica+ Tica+ . .

placebo Aspirin Hazard ratio placebo Aspirin Hazard ratio placebo Aspirin Hazard ratio Interaction
o o o - f

(N=1525)  (N=1489) (©5% CT) (N=669)  (N=681) (95% CT) (N=705)  (N=700) 5% €D p-value

NACE 70 (4.6%) 83 (5.6%) 0.82(0.60-1.13)  33(5.0%) 31(4.6%) 1.09(0.67-1.77)  35(5.0%) 44 (6.4%) 0.78 (0.50 - 1.22) 0.57

DP-EES: durable polymer everolimus-eluting stent; DP-ZES: zotarolimus-eluting stent; BP-DES: biodegradable polymer drug-eluting stent;

CI: confidence interval, MI: myocardial infarction, Target lesion failure: cardiac death/target vessel MI/clinically indicated revascularization/definite or probable stent thrombosis, BARC: Bleeding Academic Research Consortium
MACCE: death/MI/stroke, TIMI: Thrombolysis in Myocardial Infarction, GUSTO: Global Utilization of Streptokinase and TPA for Occluded Arteries, ISTH: International Society on Thrombosis and Hemostasis, NACE:
death/MI/stroke/BARC 3 or 5

P-value is for the test of interaction between randomized treatment assignment and stent type

The percentages mentioned above represent K-M rates at 1 year after randomization

Hazard ratio comparing ticagrelor+placebo versus ticagrelor+aspirin
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0.10-

Log-rank p-value = 0.378

Target Lesion Failure

0.05
0.0 -
| | I
0 180 360
Number at risk Days After Randomization
27 Gen DP-EES 3014 2961 2912 2862 2812 2780 2745
2nd Gen DP-ZES 1350 1323 1303 1277 1242 1217 1197
2nd Gen DP-DES 1405 1377 1359 1336 1308 1283 1272

2nd Gen DP-EES 2nd Gen DP-ZES 2nd Gen BP-DES
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Number at risk Days After Randomization
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2nd Gen DP-DES 1405 1383 1375 1362 1345 1341 1337
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2nd Gen BP-DES
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Supplemental Figure 1. Study Flow Diagram

TWILIGHT Randomized patients
(n=7119)

Country-specific regulatory reasons

(n=587)
Study population
(n=6532)
____________________‘I >1 type of stent or BMS implanted E
! (n=663) 1
One type of stent implanted ’
(n=5869)
{  Other stent types (100): “:
i« 218 Gen DP-SES (17) !
i+ 2%Gen DP-PES(3) !
fm—— e ——————— % + 2%GenDP-RES (2) !
i+ Polymer Free DES (57) i
i+ BVS(9) :
- \ + Unknown stent (12) |
One type of stent implanted N L
[ (0=5769) ] :

[ DP-EES ] [ DP-ZES ] [ BP-DES ]
(n=31014) (n= 1I350) (n=1405)
] | ] |

T+A T+P T+A T+P T+A
(n=1489) (n=669) (n=681) (n=705) (n=700)

BP-DES: biodegradable polymer drug eluting stents; BVS: bioresorbable vascular scaffold; DP-EES: durable polymer everolimus eluting stents; DP-PES: durable polymer paclitaxel
eluting stents; DP-RES: durable polymer ridaforolimus eluting stents; DP-SES: durable polymer sirolimus eluting stents; DP-ZES: durable polymer zotarolimus eluting stents; PF-DES:
polymer-free drug eluting stents; T+A: ticagrelor + aspirin therapy; T+P: ticagrelor + placebo therapy.
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Supplemental Table 1. Types of Drug-Eluting Stents

DES Type Specifications

Included DES types in the present analysis (n=5769 patients)

DP-EES Promus Premier, Promus Element, Xience Alpine, Xience Xpedition, Xience prime Il, Xience pro
DP-ZES Onyx, Endeavor

Orsiro, Ultimaster, Alex, Abluminus, Tetriflex, Suprflex, Yukon choice flex, Yukon choice elite, Biomime, Metafor,
BP DES MiStent, Destiny, Firehawk, Eucatech/eucalimus, Bioss LIM C, Xlimus, Buma, Tivoli, Helios, Noya, Prolim, Cordimax,
Gureater; Synergy, Tetrilimus, Biomatrix Flex, Biomatrix Alpha, Axxess

Excluded DES Types from the present analysis (n=100 patients)

DP SES Firebird, Partner/Lepu, Xposition, Angiolite, Firebird 2

DP PES Active

DP RES Elunir

POLYMER FREE Biofreedom, Cre8, Coroflex ISR, Amazonia, Pronova, Carbo stent
BVS ABSORB, Biotronik Magmaris

DP-EES: durable polymer everolimus-eluting stent; DP-ZES: zotarolimus-eluting stent; BP-DES: biodegradable polymer drug-eluting stent; DP-SES: durable polymer
sirolimus-eluting stent; DP-PES: durable polymer paclitaxel-eluting stent; DP-RES: durable polymer ridaforolimus-eluting stent; BVS: bioresorbable vascular scaffolds.
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Supplementary Table 3. Definitions of Study Endpoints

BARC Bleeding Definitions

Type Definition
0 No evidence of bleeding.
1 Bleeding that is not actionable and patient does not have unscheduled studies,

hospitalization or treatment by a health care professional

2 Any clinically overt sign of hemorrhage that is actionable but does not meet
criteria for type 3, 4 or 5 bleeding. It must meet at least one of the following
criteria:

e requiring medical or percutaneous intervention guided by a health care
profession, includes (but are not limited to) temporary/permanent
cessation of a medication, coiling, compression, local injection

e leading to hospitalization or an increased level of care

e prompting evaluation defined as an unscheduled visit to ahealthcare
professional resulting in diagnostic testing (laboratory orimaging)

3 Clinical, laboratory and/or imaging evidence of bleeding with specific
healthcare provider responses, as listed below:

3a Any transfusion with overt bleeding
e Overt bleeding plus hemoglobin (Hb) drop >3 to <5g/dL (provided Hb drop
is related to bleeding)

3b Overt bleeding plus Hb drop >5g/dL* (Hb drop is related to bleed)
e Cardiac tamponade
e Bleeding requiring surgical intervention for control (excluding
dental/nasal/skin/hemorrhoid)
e Bleeding requiring intravenous vasoactive drugs

3¢ Intracranial hemorrhage (does not include microbleeds or hemorrhagic
transformation; does include intraspinal). Subcategories: confirmed by
autopsy, imaging or lumbar puncture
e Intraocular bleed compromising vision

4 CABG — Related Bleeding
e Perioperative intracranial bleeding within 48 hours
e Reoperation following closure of sternotomy for the purpose of controlling
bleeding
e Transfusion of 25 units of whole blood or packed red blood cells within a
48 hour period
e Chest tube output 22L within a 24 hour period

5 Fatal Bleeding. Bleeding directly causes death with no other explainable cause.
Categorized further as either definite or probable.
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Type Definition

5a Probable fatal bleeding is bleeding that is clinically suspicious as the cause of
death, but the bleeding is not directly observed and there is no autopsy or
confirmatory imaging.

5b Definite fatal bleeding is bleeding that is directly observed (either by clinical
specimen — blood, emesis, stool, etc. — or by imaging) or confirmed on
autopsy.

TIMI Bleeding Definitions
Type Definition
Non-CABG related bleeding
e Major Any intracranial bleeding (excluding microhemorrhages <10 mm
evident only on gradient-echo MRI)
e C(linically overt signs of hemorrhage associated with a drop in hemoglobin of 25
g/dL or a 215% absolute decrease in hematocrit
e Fatal bleeding (bleeding that directly results in death within 7 days)
Life threatening bleeding is a TIMI major bleeding event that meets any
of the following criteria:
e Symptomatic intracranial hemorrhage
e Fatal bleeding
e Leads to hypotension requiring inotropic agents
e Requires surgical intervention for ongoing bleeding
e Necessitates transfusion'of 4 ormore units of whole blood or packed red blood
cells over a 48-hour period
Minor:

e Clinically overt (including imaging), resulting in hemoglobin drop of 3 to <5
g/dL or >10% decrease in hematocrit

e No observed blood loss: 24 g/dL decrease in the hemoglobin concentration or
>12% decrease in hematocrit

e Any overt sign of hemorrhage that meets one of the following criteria and does
not meet criteria for a major bleeding event:

o Requiring intervention (medical practitioner-guided medical or surgical
treatment to stop or treat bleeding, including temporarily or permanently
discontinuing or changing the dose of a medication or study drug)

o Leading to or prolonging hospitalization

o Prompting evaluation (leading to an unscheduled visit to a healthcare
professional and diagnostic testing, either laboratory orimaging)

Minimal

e Any overt bleeding event that does not meet the criteria above

e Any clinically overt sign of hemorrhage (including imaging) associated with a <3
g/dL decrease in hemoglobin concentration or <9% decrease in hematocrit

Bleeding in the setting of CABG

e Fatal bleeding (bleeding that directly results in death)

e Perioperative intracranial bleeding
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Type Definition

e Reoperation after closure of the sternotomy incision for the purpose of
controlling bleeding

e Transfusion of 25 U PRBCs or whole blood within a 48-h period; cell saver
transfusion will not be counted in calculations of blood products.

e Chest tube output >2 L within a 24-h period

GUSTO Bleeding Definitions
Type Definition

Severe or life-threatening Intracerebral bleeding or bleeding resulting in substantial
hemodynamic compromise requiring treatment

Moderate Any bleeding not meeting the requirements for severe / life-
threatening bleeding that requires transfusion

Minor Other bleeding not requiring transfusion or causing
hemodynamic compromise

ISTH Bleeding Definitions
The ISTH classification of major bleeding in non-surgical patients includes any one of the following:
e Fatal bleeding,
e Symptomatic bleeding in a critical area or organ such as intracranial, intraspinal, intraocular,
retroperitoneal, intra-articular or pericardial, or intramuscular with compartment syndrome,
e Bleeding causing a fall in hemoglobin level of 2 g/dL (1.24 mmol/L) or more, or leading to
transfusion of two or more units of whole blood or red cells.

Major Adverse Cardiovascular Events
Classification of Death
Cardiac death Any death due to proximate cardiac cause (eg, MI, low-
output failure, fatal arrhythmia), unwitnessed death and
death of unknown cause, all procedure-related deaths
including those related to concomitant treatment, will be
classified as cardiac death.

Vascular death Death caused by noncoronary vascular causes, such as
cerebrovascular disease, pulmonary embolism, ruptured
aortic aneurysm, dissecting aneurysm or other causes.

Noncardiovascular Any death not covered by the above definitions, such as
death death caused by infection, malignancy, sepsis, pulmonary
causes, accident, suicide or trauma.

Myocardial Infarction
Myocardial infarction is defined according to the third universal definition and includes:*
e Type 1: spontaneous Ml
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Type 2: Ml secondary to an ischemic imbalance

Type 3: Ml resulting in death when biomarker values are unavailable
Type 4a. Ml related to PCI

Type 4b: Ml related to stent thrombosis

e Type 5: Ml related to CABG

Any one of the following criteria meets the diagnosis of MI:
e Detection of a rise and/or fall of cardiac biomarker values (preferably cardiac troponin) with at
least one value above the 99" percentile URL and with at least one of thefollowing:
o Symptoms of ischemia
o (Presumed) new significant ST-T wave changes or new LBBB
o Development of pathological Q waves
o Imaging evidence of new loss of viable myocardium or new regional wall motion
abnormality
o Identification of an intracoronary thrombus by angiography or autopsy
e Cardiac death with symptoms suggestive of Ml and presumed new ischemic ECG changes or new
LBBB, but death occurred before cardiac biomarkers were obtained, or before cardiac biomarker
values would be increased
e PCl related Ml is arbitrarily defined by elevation of cardiac biomarkers
o (>5x99™ percentile URL) in patients with normal baseline values or
o >20% if the baseline values are elevated and are stable or falling

In addition, one of the following is required:
o Symptoms suggestive of ischemia
o New ischemic ECG changes
o Angiographic findings consistent with a procedural complication OR
o Imaging demonstration of new loss of viable myocardium or new regional wall motion
abnormality
e Stent thrombosis associated with Ml when detected by coronary angiography or autopsy in the
setting of myocardial ischemia and with a rise and/or fall of cardiac biomarker values with at
least one value above the 99" percentile URL
e CABG related Ml is arbitrarily defined by elevation of cardiac biomarkers >10 x 99'" percentile
URL in patients with normal baseline values, AND one of the following:
o New pathological Q waves or new LBBB
o Angiographic documented new graft or new native coronary artery occlusion, or
o Imaging evidence of new loss of viable myocardium or new regional wall motion
abnormality

Stroke
Stroke is defined as an acute symptomatic episode of neurological dysfunction, more than 24 hours in
duration in the absence of therapeutic intervention or death, due to cerebral, spinal or retinal tissue
injury as evidenced by neuroimaging or lumbar puncture. It includes the following subclassifications:
e Ischemic stroke: infarction due to prolonged ischemia. Causes include (but are not limited to)
arterial and venous thrombosis, embolism, and systemic hypoperfusion.
e Hemorrhagic stroke: caused by a non-traumatic intraparenchymal, intraventricular or
subarachnoid hemorrhage
e Undetermined: stroke with insufficient information to determine ischemic or hemorrhagiccause
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e Transient ischemic attack (TIA) is a transient episode of neurological dysfunction (< 24 hours)
caused by temporary cerebral, spinal or retinal ischemia with no evidence of acute infarction on
neuroimaging.

Stent thrombosis
Stent thrombosis is classified according to the level of certainty and timing following PCI1.’

e Definite stent thrombosis: is highly specific and requires angiographic or pathological
confirmation of stent thrombosis in or within 5 mm of the stent in the setting of at least one of
the following criteria with a 48-hour time window

o Acute ischemic symptoms at rest

o New ischemic ECG changes

o Typical rise and fall in cardiac biomarkers

e Probable stent thrombosis includes

o Any unexplained death within the first 30 days following PCI

o Any Ml at any time following PCI that is related to documented acute ischemia in the
territory of the implanted stent, in the absence of angiographic/pathological
confirmation of stent thrombosis and no other obvious cause

e Possible stent thrombosis

o Any unexplained death after the first 30 days following PCI until the end of trial follow-

up

Timing of Stent Thrombosis

Acute 0-24 hours following PCI
Subacute >24 hours to 30 days following
PCI Late >3(0 days to 1 year following PCI
Very late >1 year following PCI

Clinically Driven Revascularization

Clinically driven revascularization includes repeat PCI or CABG for recurrent or persistent

symptomatic ischemia and can be defined according to the relationship to the index PCI (target

lesion)’:

e Target lesion revascularization, at the previously stented segment

e Non-target lesion, target vessel revascularization, of the previously treated vessel or its side
branches AND

¢ Non-target vessel lesion revascularization, of a vessel other than the previously treatedvessel

Other Definitions

Coronary Artery Disease (CAD)

Multivessel (CAD), defined as significant disease in at least 2 major epicardial vessels or significant left
main disease plus one major epicardial vessel. Significant coronary artery disease is defined as
angiographic stenosis of at least 70% in a major epicardial vessel or at least 50% in the left main trunk.
For intermediate stenosis in major epicardial vessels (50%-70%), an invasive hemodynamic assessment
using fractional flow reserve (FFR) with values less than or equal to 0.8 will be considered significant.
For intermediate left main lesions, a minimal lumen area by intravascular ultrasound (IVUS) less than 6.0
mm? will be considered significant.

Successful PCI
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PClI is considered successful for lesions treated with stent implantation if the residual diameter
stenosis based on visual estimation is less than or equal to 10% and the final TIMI flow grade is
3. PCl is considered successful for lesions treated without stent implantation if the residual

diameter stenosis based on visual estimation is less than or equal to 30% and the final TIMI
flow grade is 3.
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Supplementary Table 3. Baseline Clinical and Procedural Characteristics Within Each Stent Group.

DP-EES (N=3,014)

DP-ZES (N=1,350)

BP-DES (N=1,405)

Tica+ Tica+ i Tica+ Tica+ Tica+ Tica+
placebo Aspirin <m_n“:m placebo  Aspirin p-value placebo  Aspirin p-value
(N=1525) (N=1489) (N=669) (N=681) (N=705) (N=700)
Age, years 64.0+10.0 63.8+10.2 0.656 64.319.9 64.1+10.3 0.720 63.9+10.3 64.4+10.0 0.303
Female sex 359 337 0.554 154 167 0.517 175 167 0.673
(23.5%) (22.6%) (23.0%)  (24.5%) (24.8%)  (23.9%)
BMI, kg/m? 29.345.8 29.246.0 0.620  29.245.9 29.2+5.4 0.894 28.4+5.2 28.415.3 0.924
Diabetes 567 540 0.603 272 254 0.206 247 257 0.512
(37.2%) (36.3%) (40.7%)  (37.3%) (35.0%) (36.7%)
Diabetes treated with 146 158 0.191 71 73 0.498 64 74 0.468
insulin (25.7%) (29.3%) (26.1%)  (28.7%) (25.9%)  (28.8%)
Chronic kidney disease 233 257 0.147 123 115 0.507 125 110 0.254
(15.9%) (17.9%) (18.8%)  (17.4%) (18.8%)  (16.4%)
Anemia 295 277 0.536 129 130 0.968 121 126 0.695
(20.2%) (19.3%) (19.8%)  (19.7%) (18.2%)  (19.0%)
Current smoker 290 327 0.043 138 149 0.574 144 173 0.056
(19.0%) (22.0%) (20.6%)  (21.9%) (20.5%)  (24.7%)
Hypercholesterolemia 1051 1025 0.962 488 477 0.238 405 409 0.709
(68.9%) (68.8%) (72.9%)  (70.0%) (57.4%)  (58.4%)
Hypertension 1142 1131 0.474 501 501 0.579 514 500 0.536
(74.9%) (76.0%) (74.9%)  (73.6%) (72.9%)  (71.4%)
Peripheral arterial 97 (6.4%) 110(7.4%) 0.265 78 60 (8.8%) 0.084 43 (6.1%) 44 (6.3%) 0.885

disease

(11.7%)

Disclaimer : As a public service to our readership, this article -- peer reviewed by the Editors of Eurolntervention - has been published immediately upon acceptance as it was received. The content
of this article is the sole responsibility of the authors, and not that of the journal



DP-EES (N=3,014)

DP-ZES (N=1,350)

BP-DES (N=1,405)

Tica+ Tica+ i Tica+ Tica+ Tica+ Tica+
placebo Aspirin <mu_:m placebo  Aspirin p-value placebo  Aspirin p-value

(N=1525) (N=1489) (N=669) (N=681) (N=705) (N=700)

Previous Ml 485 468 0.826 202 192 0.419 206 208 0.839
(31.8%) (31.4%) (30.2%)  (28.2%) (29.2%)  (29.7%)

Previous PCI 672 661 0.857 326 318 0.455 303 301 0.994
(44.1%) (44.4%) (48.7%)  (46.7%) (43.0%)  (43.0%)

Previous CABG 198 170 0.189 87 69 0.097 57 (8.1%) 83 0.018
(13.0%) (11.4%) (13.0%)  (10.1%) (11.9%)
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DP-EES (N=3,014)

DP-ZES (N=1,350)

BP-DES (N=1,405)

Tica+ Tica+ i Tica+ Tica+ Tica+ Tica+
placebo Aspirin <mu_:m placebo  Aspirin p-value placebo  Aspirin p-value
(N=1525) (N=1489) (N=669) (N=681) (N=705) (N=700)
Multivessel CAD 926 860 0.098 462 414 0.001 424 420 0.957
(60.7%) (57.8%) (69.1%) (60.8%) (60.1%) (60.0%)
Previous major bleed 13 (0.9%) 15(1.0%) 0.658  7(1.0%) 3 (0.4%) 0.221 5(0.7%) 6 (0.9%) 0.753
Indication for PCI 0.300 0.009 0.003
ACS 965 915 365 420 444 493
(63.3%) (61.5%) (54.6%) (61.7%) (63.0%) (70.4%)
Stable CAD 560 574 303 261 261 207
(36.7%) (38.5%) (45.4%) (38.3%) (37.0%) (29.6%)
Target vessel
Left Main 57 (3.7%) 67 (45%) 0.292 27 (4.0%) 30 (4.4%) 0.736 34 (4.8%) 27 (3.9%) 0.375
LAD 811 808 0.551 358 356 0.649 412 390 0.302
(53.2%) (54.3%) (53.5%)  (52.3%) (58.4%)  (55.7%)
LCX 480 469 0.990 228 206 0.132 206 204 0.975
(31.5%) (31.5%) (34.1%)  (30.2%) (29.2%)  (29.1%)
RCA 513 483 0.483 221 234 0.606 239 261 0.185
(33.6%) (32.4%) (33.0%)  (34.4%) (33.9%)  (37.3%)
Number of vessels 1.2+0.5 1.2+0.5 0.663 1.2+0.5 1.2+0.5 0.151 1.31+0.5 1.310.5 0.885
treated
Number of lesions 1.5+0.7 1.5+0.7 0.879 1.51+0.7 1.4+0.7 0.016 1.5+0.7 1.51+0.7 0.613

treated

Lesion morphology"
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DP-EES (N=3,014)

DP-ZES (N=1,350)

BP-DES (N=1,405)

Tica+ Tica+ i Tica+ Tica+ Tica+ Tica+
placebo Aspirin <mu_:m placebo  Aspirin p-value placebo  Aspirin p-value
(N=1525) (N=1489) (N=669) (N=681) (N=705) (N=700)
Moderate/severe 214 198 0.557 105 101 0.659 99 100 0.896
calcification (14.0%) (13.3%) (15.7%)  (14.8%) (14.0%) (14.3%)
Bifurcation 174 169 0.959 67 67 (9.8%) 0.914 90 84 0.663
(11.4%) (11.3%) (10.0%) (12.8%) (12.0%)
Total occlusion 85(5.6%) 70(4.7%) 0.278 21(3.1%) 21(3.1%) 0.953 55 (7.8%) 58 (8.3%) 0.739
Thrombotic 197 206 0.460 59 (8.8%) 77 0.129 64 (9.1%) 61 (8.7%) 0.811
(12.9%) (13.8%) (11.3%)
Total stent length, mm* 36.6+21.4 359+21.7 0.388 36.3+21.1 35.6+21.9 0.552 39.3+24.2 39.2123.6 0.970
Minimum 2.9+0.5 2.9+0.5 0.610 2.8+0.5 2.910.5 0.285 2.910.5 2.910.5 0.776

diameter, mm

BMI: body mass index, MI: myocardial infarction, PCl: percutaneous coronary intervention, CABG: coronary artery bypass graft, CAD: coronary artery disease, ACS: Acute coronary syndrome, CAD:
coronary artery disease, LAD: left anterior descending, LCX: left circumflex, RCA: right coronary artery
fLesion morphology assessed by operators

*Stent length calculated as the addition of individual stent lengths per lesion.
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Supplemental Table 4. Outcomes Associated With DES Types 1-Year After Randomization

Adjusted Hazard

Event (%) Hz;;ast:;) :)ﬁo p-value ratio p-value In;_evr:;:l?n
(95% ClI)*
Target lesion failure
2nd Gen DP-EES (n=3014) 229 (7.7%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 116 (8.7%) 1.14(0.91-1.43) 0.247 1.07 (0.86 - 1.34) 0.532 0.368
2nd Gen BP-DES (n=1405) 102 (7.4%) 0.96 (0.76 - 1.21) 0.717 1.03 (0.82-1.31) 0.784
BARC2, 3,0r5
2nd Gen DP-EES (n=3014) 157 (5.3%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 76 (5.7%) 1.09 (0.83-1.44) 0.532 1.09 (0.83 - 1.43) 0.555 0.772
2nd Gen BP-DES (n=1405) 83 (6.0%) 1.14 (0.88 - 1.49) 0.324 1.17 (0.89-1.52) 0.264
MACCE
2nd Gen DP-EES (n=3014) 127 (4.2%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 48 (3.6%) 0.85(0.61-1.18) 0.328 0.79 (0.56 - 1.10) 0.164 0.685
2nd Gen BP-DES (n=1405) 56 (4.0%) 0.95 (0.69 - 1.30) 0.756 0.99 (0.72 - 1.36) 0.961
Cardiovascular death
2nd Gen DP-EES (n=3014) 30 (1.0%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 13 (1.0%) 0.97 (0.51-1.87) 0.939 0.91(0.47 - 1.76) 0.789 0.168
2nd Gen BP-DES (n=1405) 13 (0.9%) 0.94 (0.49-1.79) 0.841 1.00 (0.52 - 1.94) 0.994
Myocardial infarction
2nd Gen DP-EES (n=3014) 91 (3.0%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 35 (2.6%) 0.86 (0.58 - 1.27) 0.454 0.80(0.54 - 1.19) 0.278 0.833
2nd Gen BP-DES (n=1405) 37 (2.7%) 0.88 (0.60 - 1.28) 0.498 0.93 (0.63-1.37) 0.728
Ischemic stroke
2nd Gen DP-EES (n=3014) 8(0.3%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 3(0.2%) 0.84 (0.22 -3.18) 0.802 0.82 (0.22 - 3.10) 0.767 0.104
2nd Gen BP-DES (n=1405) 6 (0.4%) 1.62 (0.56 - 4.67) 0.371 1.56 (0.53 - 4.53) 0.417
Target vessel revascularization
2nd Gen DP-EES (n=3014) 111 (3.7%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 55 (4.2%) 1.11(0.80-1.54) 0.520 1.06 (0.77 - 1.47) 0.714 0.918
2nd Gen BP-DES (n=1405) 58 (4.2%) 1.13(0.82-1.55) 0.463 1.18 (0.86 - 1.63) 0.301
Stent thrombosis
(definite/probable)
2nd Gen DP-EES (n=3014) 14 (0.5%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 8 (0.6%) 1.29(0.54 - 3.07) 0.570 1.26 (0.52 - 3.01) 0.608 0.395
2nd Gen BP-DES (n=1405) 9 (0.7%) 1.39(0.60 - 3.21) 0.442 1.51(0.65 - 3.52) 0.336
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Adjusted Hazard

Event (%) Ha(;asr;) ::T)tio p-value ratio p-value In;i:aalc:::n
(95% CI)*
BARC 3 or 5 bleeding
2nd Gen DP-EES (n=3014) 35 (1.2%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 20 (1.5%) 1.29(0.74 - 2.23) 0.369 1.20 (0.69 - 2.08) 0.517 0.705
2nd Gen BP-DES (n=1405) 25 (1.8%) 1.55(0.93 - 2.58) 0.096 1.56 (0.93 - 2.62) 0.093
TIMI major bleeding
2nd Gen DP-EES (n=3014) 15 (0.5%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 12 (0.9%) 1.80(0.84 - 3.85) 0.129 1.74 (0.81 - 3.73) 0.156 0.238
2nd Gen BP-DES (n=1405) 11 (0.8%) 1.58(0.73 - 3.45) 0.247 1.60 (0.73 - 3.51) 0.242
GUSTO moderate or severe
bleeding
2nd Gen DP-EES (n=3014) 22 (0.7%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 15 (1.1%) 1.53(0.80 - 2.96) 0.201 1.41(0.73 - 2.74) 0.303 0.406
2nd Gen BP-DES (n=1405) 18 (1.3%) 1.77 (0.95 - 3.30) 0.072 1.81(0.96 - 3.39) 0.066
ISTH major bleeding
2nd Gen DP-EES (n=3014) 38 (1.3%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 21 (1.6%) 1.24(0.73-2.12) 0.423 1.15(0.68 - 1.97) 0.599 0.578
2nd Gen BP-DES (n=1405) 28 (2.0%) 1.60 (0.98 - 2.60) 0.060 1.59 (0.97 - 2.61) 0.065
NACE
2nd Gen DP-EES (n=3014) 153 (5.1%) Ref. Ref.
2nd Gen DP-ZES (n=1350) 64 (4.8%) 0.94 (0.70 - 1.26) 0.674 0.87 (0.65 - 1.17) 0.368 0.675
2nd Gen BP-DES (n=1405) 79 (5.7%) 1.12 (0.85-1.47) 0.417 1.16 (0.88 - 1.53) 0.280

DP-EES: durable polymer everolimus-eluting stent; DP-ZES: zotarolimus-eluting stent; BP-DES: biodegradable polymer drug-eluting stent;
Cl: confidence interval, MI: myocardial infarction, Target lesion failure: cardiac death/target vessel Ml/clinically indicated
revascularization/definite or probable stent thrombosis, BARC: Bleeding Academic Research Consortium, MACCE: death/Ml/stroke, TIMI:
Thrombolysis in Myocardial Infarction, GUSTO: Global Utilization of Streptokinase
and TPA for Occluded Arteries, ISTH: International Society on Thrombosis and Hemostasis, NACE: death/Ml/stroke/BARC 3 or 5 bleeding

events

*Model adjusted for body mass index (kg/m2), hypercholesterolemia, peripheral arterial disease, previous PCl or CABG, multivessel CAD,
indication for PCI, total occlusion of target vessel, total stent length (mm)
*P-value is from the interaction test between randomized treatment assignment and stent type with model adjustment
The percentages mentioned above represent K-M rates at 1 year after randomization
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