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BACKGROUND: Despite treatment guidance endorsing shortened dual antiplatelet therapy (DAPT) duration in high bleeding risk
(HBR) patients after drug-eluting stents, limited evidence exists to support these recommendations. The present study was
designed to examine the safety and effectiveness of 1-month DAPT duration following percutaneous coronary intervention
with zotarolimus-eluting stents in HBR patients.

METHODS: Onyx ONE Clear was a prospective, multicenter, nonrandomized study evaluating the safety and effectiveness of
1-month DAPT followed by single antiplatelet therapy in HBR patients undergoing percutaneous coronary intervention with
Resolute Onyx drug-eluting stents. The primary analysis of cardiac death or myocardial infarction between 1 month and 1
year was performed in the prespecified one-month clear population of patients pooled from the Onyx ONE US/Japan study
and Onyx ONE randomized controlled trial. One-month clear was defined as DAPT adherence and without major adverse
events during the first month following percutaneous coronary intervention.

RESULTS: Among patients enrolled in Onyx ONE US/Japan (n=752) and Onyx ONE randomized controlled trial (n=1018),
1506 patients fulfilled one-month clear criteria. Mean HBR characteristics per patient was 1.6 with 44.7% having multiple
risks. By 2 months and 1 year, respectively, 96.9% and 89.3% of patients were taking single antiplatelet therapy. Between
1 month and 1 year, the rate of the primary end point was 7.0%. The 1-sided upper 97.5% CI was 8.4%, less than the
performance goal of 9.7% (P<0.001).

CONCLUSIONS: Among HBR patients who were event free before DAPT discontinuation at 1 month, favorable safety and
effectiveness through 1 year support treatment with Resolute Onyx drug-eluting stents as part of an individualized strategy
for shortened DAPT duration following percutaneous coronary intervention.
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WHAT IS KNOWN

 Patients with high bleeding risk represent nearly
one-third of those encountered in clinical practice
yet until recently have been systematically excluded
from drug-eluting stent trials.

* Despite treatment guidance endorsing shortened
dual antiplatelet therapy duration in high bleeding
risk patients, limited evidence exists to support rec-
ommendations—especially with contemporary gen-
eration drug-eluting stents—underscoring the need
for additional study for this indication.

WHAT THE STUDY ADDS

* Among high bleeding risk patients undergoing
percutaneous coronary intervention with Resolute
Onyx zotarolimus-eluting stents who were event
free before dual antiplatelet therapy discontinua-
tion at 1 month, favorable safety and effectiveness
between 1 month and 1 year were demonstrated
among patients treated in the United States and
Japan, thereby extending the results of the recent
Onyx ONE randomized controlled trial.

* Further, as a prespecified analysis of the Onyx
ONE US/Japan study and Onyx ONE randomized
controlled trial patient cohorts fulfilling one-month
clear criteria, the primary end point of cardiac death
or myocardial infarction between 1 month and 1
year was met compared with a performance goal
derived from prior studies of abbreviated dual anti-
platelet therapy duration.

Nonstandard Abbreviations and Acronyms

BARC Bleeding Academic Research
Consortium

CD cardiac death

DAPT dual antiplatelet therapy

DCS drug-coated stent

DES drug-eluting stent

HBR high bleeding risk

LEADERS FREE Prospective Randomized
Comparison of the BioFreedom
Biolimus A9 Drug-Coated Stent
Versus the Gazelle Bare-Metall
Stent in Patients at High Bleed-

ing Risk

Y]] myocardial infarction

OAC oral anticoagulant

PCI percutaneous coronary
intervention

RCT randomized controlled trial

SAPT single antiplatelet therapy

ST stent thrombosis

TLR target lesion revascularization
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One-Month DAPT in High-Bleeding-Risk Patients

ing percutaneous coronary intervention (PCI), treat-

ment with drug-eluting stents (DESs) necessitates
balancing ischemic and bleeding risks with an appropri-
ate course of dual antiplatelet therapy (DAPT). Current
societal guidelines recommend DAPT duration of 3 to
<6 months for patients with HBR."? Recent studies have
reported the safety of shortened DAPT duration in HBR
patients* including the LEADERS FREE (Prospective
Randomized Comparison of the BioFreedom Biolimus
A9 Drug-Coated Stent Versus the Gazelle Bare-Metal
Stent in Patients at High Bleeding Risk) trial that dem-
onstrated superiority of a polymer-free drug-coated
stent (DCS) compared with a similar bare-metal stent in
HBR patients treated with 1-month DAPT.® Furthermore,
the Onyx ONE randomized controlled trial (RCT) dem-
onstrated similar 1-year rates of ischemic events with
the Resolute Onyx zotarolimus-eluting stent (Medtronic,
Santa Rosa, CA) and the Biolimus A9 DCS in HBR
patients receiving 1-month of DAPT.®

Despite treatment guidance endorsing shortened
DAPT duration in HBR patients, limited evidence exists
to support recommendations—especially with contempo-
rary generation DES—underscoring the need for addi-
tional study for this indication. The Onyx ONE US/Japan
study was an extension of the Onyx ONE RCT examin-
ing clinical outcomes following abbreviated DAPT dura-
tion among HBR patients undergoing PCl in the United
States and Japan. Both the Onyx ONE RCT and Onyx
ONE US/Japan studies share similar inclusion/exclu-
sion criteria, data collection, and end point definitions;
in addition, both trials utilized the same angiographic
core laboratory, clinical events committee and adjudica-
tion process, and Data and Safety Monitoring Board. As
a registration trial with Food and Drug Administration
oversight, patients treated with Resolute Onyx DES from
both studies were pooled in a prespecified analysis to
permit a larger sample size with appropriate statistical
power, termed the Onyx ONE Clear study. The purpose
of the Onyx ONE Clear study was to evaluate the safety
and effectiveness of DAPT limited to 1 month following
PCI with the Resolute Onyx DES among HBR patients
or those considered medically unsuitable for >1-month
treatment with DAPT.

For patients with high bleeding risk (HBR) undergo-

METHODS
Study Design and Patient Population

The data, analytic methods, and study materials are owned by
the sponsor and will not be made available to other research-
ers for purposes of reproducing the results or replicating the
procedure. Onyx ONE Clear was a prospective, multicenter,
nonrandomized study designed to evaluate the clinical safety
and effectiveness of 1-month DAPT in HBR PCI patients
after implantation of Resolute Onyx zotarolimus-eluting stents.
Patients were entered into Onyx ONE Clear from 2 sequential
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investigations, the Onyx ONE US/Japan study, and the Onyx
ONE RCT. In the prospective Onyx ONE US/Japan study,
patients were enrolled at 42 centers in the United States and
5 centers in Japan (Table | in the Data Supplement). Patients
with similar enrollment criteria treated with the Resolute Onyx
DES were included from the Onyx ONE RCT, the design, enroll-
ment criteria, and methods of which have been described pre-
viously.®” The study was approved by the institutional review
board or ethics committee at each enrolling site, and the
study adhered to the principles established in the Declaration
of Helsinki. Eligible patients signed written informed consent
before the interventional procedure. An independent clinical
events committee adjudicated all primary and secondary end
points following review of original source documents, and study
safety oversight was performed by an independent Data and
Safety Monitoring Board.

Patients with ischemic heart disease for whom PCI was
planned and with HBR characteristics and inability to take
DAPT beyond 1 month (eg, planned noncardiac surgery) were
considered for enrollment in the study. HBR criteria are listed in
Table 1. Patients were excluded if they required a planned PCI
>1 month after the index procedure, a planned surgery or pro-
cedure necessitating discontinuation of DAPT within 1 month
after the index procedure, or were not expected to comply with
long-term single antiplatelet therapy (SAPT). There were no
restrictions on lesion complexity. Complete inclusion/exclusion
criteria are detailed in Table Il in the Data Supplement.

Study Procedures

Before the PCI procedure, all patients received a loading dose
of aspirin (260-500 mg), and P2Y,, inhibitor pretreatment
was administered according to institutional standard practice.
DAPT use was mandatory for 1-month post-index procedure or

One-Month DAPT in High-Bleeding-Risk Patients

following a staged procedure (performed within 1 month of the
initial procedure), if indicated. Requirements for DAPT included
75 to 100 mg aspirin daily and the standard daily dose of a
P2Y ., inhibitor according to individual product labeling, with 75
mg clopidogrel as the preferred agent. Patients discontinued
either aspirin or the P2Y, inhibitor at 1 month and thereaf-
ter were continued on SAPT. Whether to discontinue aspirin
or the P2Y_, inhibitor was according to investigator discretion.
Patients treated with oral anticoagulants (OACs) were permit-
ted to receive SAPT plus OAC from the date of the index pro-
cedure onward.

Patients were followed post-procedure at 1 month by clinic
visit and then at 2 and 6 months and 1 year by telephone/clinic
visit with planned follow-up through 2 years.

Study End Points

The primary end point was the composite of cardiac death
(CD) or myocardial infarction (M) between 1 month and 1
year among patients in the one-month clear population. To
be considered one-month clear, patients were required to be
free of any events in the first month after PCl that would pre-
clude early cessation of DAPT, including Ml (but excluding
periprocedural MI), repeat coronary revascularization, stroke,
definite/probable stent thrombosis (ST), or death. Further,
patients were required to be adherent to DAPT for the entire
1-month period, defined as no interruption of aspirin or P2Y
inhibitor for >3 cumulative days during the first month after
the index PCI. For the one-month clear analysis, the crite-
ria were extended to 1 month beyond a planned staged pro-
cedure when performed. All patients included in the primary
analysis received treatment with at least 1 Resolute Onyx
DES; patients receiving an alternative, nonstudy stent were
not included as part of the primary analysis.

Table 1. HBR Criteria for One-Month Clear Patients
Onyx ONE Onyx ONE US/ Onyx ONE

HBR inclusion criteria Clear (n=1506) Japan* (n=601) RCT* (n=905) Difference 95% Clt P valuet
Age 275y 59.0% (889/1506) 57.7% (347/601) 59.9% (542/905) —2.2% (—7.2% to 2.9%) 0.422
Oral anticoagulation to continue after PCI 41.0% (617/1506) 43.3% (260/601) | 39.4% (357/905) 3.8% (—1.3% to 8.9%) 0.149
Hgb <11 g/dL (or transfusion within 4 wk before 14.4% (217/1506) 14.1% (85/601) 14.6% (132/905) —0.4% (—4.1% to 3.2%) 0.823
procedure)
Creatinine clearance <40 mL/min 12.5% (188/1506) 11.0% (66/601) 13.5% (122/905) —2.5% (—5.8% to 0.8%) 0.153
Nonskin cancer diagnosed or treated within 3y 7.4% (112/1506) 5.7% (34/601) 8.6% (78/905) —3.0% (—5.6% to —0.4%) | 0.035
Planned surgery in next 12 mo requiring interrup- | 6.6% (100/1506) 8.2% (49/601) 5.6% (51/905) 2.5% (—0.1% to 5.2%) 0.058
tion of DAPT
At least 6 mo noncompliance DAPT 4.2% (64/1506) 3.7% (22/601) 4.6% (42/905) —1.0% (—3.0% to 1.1%) 0.434
NSAID (other than aspirin) or steroids for <30 d 3.1% (47/1506) 4.8% (29/601) 2.0% (18/905) 2.8% (0.9% to 4.8%) 0.002
after PCI
Hospital admission for major bleeding in prior 2.8% (42/1506) 2.7% (16/601) 2.9% (26/905) —0.2% (—1.9% to 1.5%) 0.874
12 mo
Stroke in previous 12 mo 2.6% (39/1506) 2.2% (13/601) 2.9% (26/905) —0.7% (—2.3% to 0.9%) 0.508
Thrombocytopenia (platelets <100 000/mm?) 1.7% (26/1506) 2.5% (15/601) 1.2% (11/905) 1.3% (—0.2% to 2.7%) 0.070
Prior intracerebral bleed 1.7% (26/1506) 1.7% (10/601) 1.8% (16/905) —0.1% (—1.4% to 1.2%) 1.000
Severe chronic liver disease 0.9% (14/1506) 1.2% (7/601) 0.8% (7/905) 0.4% (—0.6% to 1.4%) 0.585

Data represented as percentage (n). DAPT indicates dual antiplatelet therapy; DES, drug-eluting stent; HBR, high bleeding risk; Hgb, hemoglobin; NSAID, nonsteroidal

anti-inflammatory drug; PCl, percutaneous coronary intervention; and RCT, randomized controlled trial.

“Patients treated with Resolute Onyx DES who meet one-month clear criteria.

tDifferences and 95% Cls provided for comparison of Onyx ONE US/Japan and Onyx ONE RCT cohorts.
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Secondary end points were assessed at all follow-up visits
and included rates of all-cause death, CD, major adverse car-
diac events (defined as death, M, or clinically driven repeat tar-
get lesion revascularization [TLR]), target vessel failure (defined
as CD, target vessel M, or clinically driven repeat target vessel
revascularization), target lesion failure (defined as CD, target
vessel MI, or TLR), any coronary revascularization procedure,
definite/probable ST, stroke, and bleeding. To be consistent with
the LEADERS FREE trial,? Ml was defined according to the Third
Universal Definition of Myocardial Infarction® ST and bleed-
ing events were defined according to the Academic Research
Consortium and Bleeding Academic Research Consortium
(BARC) criteria, respectively.®'® Acute device, lesion, and proce-
dural success were also assessed. Lesion success was defined
as achievement of <30% residual stenosis and TIMI 3 flow.
Device success was defined as lesion success with the assigned
study device. Procedure success was defined as lesion success
and absence of in-hospital major adverse cardiac events.

Statistical Analysis

The primary analyses were conducted in the prespecified one-
month clear population of patients pooled from the Onyx ONE
US/Japan study and Onyx ONE RCT who were treated with
Resolute Onyx DES. For the primary end point, a performance
goal was established based on a clinically acceptable margin
added to an observed composite event rate of CD or Ml at
12 months derived from previous studies of abbreviated DAPT
duration in HBR patients.3® Following adjustment for exclu-
sion of events from these studies within the first month, the
expected CD or Ml rate between 1 month and 1 year was esti-
mated to be 6.8%. Addition of a clinically acceptable margin
of 2.9% resulted in a performance goal of 9.7%. Assuming
a 1-sided a-level of 0.025 and a true event rate of 6.8%, an
effective sample size of 1360 patients provided >97% power.
Assuming a 20% attrition rate, a total sample size of 1700
patients was required.

One-Month DAPT in High-Bleeding-Risk Patients

Categorical data are reported as percentages (counts/
number of evaluable patients) and were compared between
United States/Japan and RCT cohorts with the use of Fisher
exact test. Continuous data are reported as means=SDs and
were tested between groups using 2-sample ttest. Cumulative
incidence curves with Kaplan-Meier rate estimates were gen-
erated. To assess the potential impact of missing data, sensitiv-
ity analyses were conducted to assess outcomes in best- and
worst-case scenarios. Analyses for poolability of the primary
end point by region and study were also performed. All sta-
tistical analyses were performed using SAS (version 9.4; SAS
Institute, Cary, NC).

RESULTS

From October 2018 to April 2019, a total of 752 patients
were enrolled at 47 centers in the United States and
Japan, and 751 were included in the 1-year Onyx ONE
US/Japan analysis population due to protocol-defined
analysis specifications (Figure 1). In the Onyx ONE
RCT, 1018 patients were treated with Resolute Onyx
DES and consented to be included in the analysis. Of
these 1769 patients, 15606 (85.1%) fulfilled the one-
month clear criteria with 99% evaluable for the primary
end point analysis at 1 year. Differences in baseline and
HBR characteristics between patients who did and did
not meet one-month clear criteria are shown in Table Il
in the Data Supplement.

In the Onyx ONE Clear study population, the mean
age was 74.019.5 years, and nearly one-third (32.3%)
of patients were women (Table 2). Overall, the preva-
lence of diabetes was 39.4%; 26.3% had prior Ml, and
35.6% had a history of atrial fibrillation. Approximately
one-half of patients (48.6%) presented with an acute

Onyx ONE US/Japan
(N=752)1 )

Onyx ONE RCT

Resolute Onyx pts (N=1018)

(Onyx As-Treated population\
(N=1

769)

J

263: Not 1-month Clear:
= 147 Not compliant with DAPT protocol

= 116 Experienced event or exited in first
month

Onyx'One ¢ ()
Erimary anaJy' IS POR

_5

= J

J—J:;
uiaty

)

9: Withdrawal

6: Visit not done

1-Year Follow-up Analysis )
n=1491 (99.0%)

10f 752 patients enrolled, due to protocol specifications regarding enrollment timing, only 751 were included in the 1-year analysis

Figure 1. Patient flowchart.

DAPT indicates dual antiplatelet therapy; pts, patients; and RCT, randomized clinical trial.
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Table 2. Baseline Clinical Characteristics
Onyx ONE Clear Onyx ONE US/ Onyx ONE RCT*

Patient characteristics (n=1506) Japan* (n=601) (n=905) Difference 95% Clt+ P valuet
Age,y 74.0£9.5 74.2£9.5 73.8+£9.6 0.4 (—0.6 to 1.4) 0.407
Women 32.3% (487/1506) 32.6% (196/601) 32.2% (291/905) 0.5% (—4.4% to 5.3%) 0.866
Body mass index, kg/m? 28.2+5.7 29.716.5 27.1+4.9 2.6 (2.0 t0 3.2) <0.001
Race and ethnicity

White NA% 82.4% (495) NA%

Black/African American NA% 7.8% (47) NA%

Asian NA% 7.3% (44) NA%

Hispanic or Latino NA#+ 3.5% (21) NA#+

Other/unknown NA% 2.5% (15) NA$
Diabetes 39.4% (593/1506) 42.6% (256/601) 37.2% (337/905) 5.4% (0.3% to 10.4%) 0.041

Insulin treated 18.7% (206/1506) 17.6% (106/601) 11.0% (100/905) 6.6% (2.9% to 10.3%) <0.001
Hypertension 84.0% (1265/1506) 90.0% (541/601) 80.0% (724/905) 10.0% (6.5% to 13.6%) <0.001
Hyperlipidemia 72.4% (1091/1506) 84.5% (508/601) 64.4% (583/905) 20.1% (15.9% to 24.4%) <0.001
Current smoker 9.4% (141/1498) 9.3% (56/601) 9.5% (85/897) —0.2% (—8.2% to 2.9%) 1.000
Previous M| 26.3% (396/1506) 26.8% (161/601) 26.0% (235/905) 0.8% (—3.7% to 5.4%) 0.720
Previous coronary revascularization 36.2% (545/1506) 49.1% (295/601) 27.6% (250/905) 21.5% (16.5% to 26.4%) <0.001
Previous stroke or transient ischemic attack | 14.1% (212/1506) 16.1% (97/601) 12.7% (1156/905) | 3.4% (—0.2% to 7.1%) 0.069
Peripheral vascular disease 10.6% (160/1506) 11.0% (66/601) 10.4% (94/905) 0.6% (—2.6% to 3.8%) 0.733
Atrial fibrillation 35.6% (536/1506) 38.9% (234/601) 383.4% (302/905) 5.6% (0.6% to 10.5%) 0.028
Left ventricular ejection fraction <35% 12.8% (144/1123) 14.5% (68/468) 11.6% (76/655) 2.9% (—1.1% to 7.0%) 0.149
Silent ischemia 10.8% (156/1441) 12.8% (73/571) 9.5% (83/870) 3.2% (—0.1% to 6.6%) 0.057
Chronic coronary syndrome 40.5% (584/1441) 42.7% (244/571) 39.1% (340/870) 3.7% (—1.5% to 8.8%) 0.171
Acute coronary syndrome 48.6% (701/1441) 44.5% (254/571) 51.4% (447/870) | —6.9% (—12.2% to —1.6%) 0.011

Unstable angina 22.8% (328/1441) 27.5% (157/571) 19.7% (171/870) 7.8% (3.3% to 12.4%) <0.001

NSTEMI 21.7% (313/1441) 15.2% (87/571) 26.0% (226/870) —10.7% (—14.9% to —6.6%) | <0.001

STEMI 4.29% (60/1441) 1.8% (10/571) 5.7% (50/870) —4.0% (—5.9% to —2.1%) <0.001

Data represented as percentage (n) or mean£SD. DES indicates drug-eluting stent; MI, myocardial infarction; NA, not available; NSTEMI, non—ST-segment—elevation
myocardial infarction; RCT, randomized controlled trial; and STEMI, ST-segment—elevation myocardial infarction.

*Patients treated with Resolute Onyx DES who meet one-month clear criteria.

tDifferences and 95% Cls provided for comparison of Onyx ONE US/Japan and Onyx ONE RCT cohorts.

$Race was not collected in Onyx ONE RCT.

coronary syndrome with one-quarter of all patients pre-
senting with Ml.

The most common HBR feature fulfilling enrollment
criteria was age >75 years (569.0%); 44.7% of the study
population had multiple bleeding risk characteristics
(Table 1). Forty-one percent of patients were prescribed
OAC following the procedure, 14.4% had anemia or
transfusion before procedure, and 12.5% had a creati-
nine clearance <40 mL/min. The frequency and distribu-
tion of HBR criteria were the same between the Onyx
ONE US/Japan and Onyx ONE RCT cohorts (mean HBR
characteristics/patient, 1.6 in each study; Table 1).

Overall, the mean (£SD) number of lesions treated
per patient was 1.3%0.6, and #20% of patients under-
went multivessel revascularization. The mean number
of stents per patient was 1.7£1.0, and average stent
length per patient was 36.9+26.3 mm. By angiographic
core laboratory analysis, 78.6% of lesions were identi-
fied as class B2/C with 50.0% having moderate/severe

Circ Cardiovasc Interv. 2020;13:e009565. DOI: 10.1161/CIRCINTERVENTIONS.120.009565

calcification (Table IV in the Data Supplement). The
prevalence of radial artery access was 65.8% overall,
despite observed differences between the Onyx ONE
US/Japan and RCT cohorts (51.7% versus 75.3%,
respectively; £<0.001). The rates of lesion success,
device success, and procedural success were 94.6%,
93.3%, and 88.5%, respectively.

At 2-month follow-up (as confirmation of DAPT
discontinuation at 1 month), 96.9% of patients were
adherent with SAPT alone or with OAC (Figure 2).
Approximately three-quarters of patients receiving OAC
were treated with 1-month DAPT. At 1 year, 89.3% of
patients were adherent to SAPT with *60% of patients
taking aspirin monotherapy and the remainder taking a
P2Y,, antagonist. Treatment with SAPT and OAC at 1
year was 34.5%, and only 6.5% of patients were pre-
scribed DAPT.

The primary end point of CD or Ml from 1 month to
1 year was met with a rate of 7.0% compared with the
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Figure 2. Antithrombotic therapy.

DAPT indicates dual antiplatelet therapy; OAC, oral anticoagulation therapy; and SAPT, single antiplatelet therapy.

performance goal of 9.7% ([1-sided upper 97.5% CI,
8.4%)] F<0.001; Table 3). Kaplan-Meier analyses dem-
onstrated similar rates of CD or MI for the overall Onyx
ONE Clear, Onyx ONE US/Japan, and Onyx ONE RCT
cohorts (Figure 3). Sensitivity analyses for patients with
missing data provided consistent results. Between 1 to
6 months, the rate of CD or Ml was 3.7% in the overall
population, and through 1 year, it occurred in 6.9% and
7.1% of patients in the Onyx ONE RCT and the ONE
US/Japan study, respectively (P=0.92). Regarding com-
ponent end points, CD was significantly higher in the
Onyx ONE RCT than in Onyx ONE US/Japan (3.5% ver-
sus 1.3%; P=0.012), but rates of MI did not statistically
differ (4.0% versus 6.1%, respectively; P=0.084). How-
ever, analyses of the poolability by study and by region
demonstrated consistency between studies (Table V in
the Data Supplement) and between regions (Table VI in
the Data Supplement) despite some differences in the
baseline characteristics.

Secondary end points measured from 1 month to 1
year included TLR (3.4%), death (6.0%), target lesion
failure (8.1%), and Academic Research Consortium defi-
nite/probable ST (0.7%; Table 3). Clinically driven target
vessel revascularization, but not TLR, was significantly
higher in Onyx ONE US/Japan patients compared with
Onyx ONE RCT patients. Rates of bleeding were 13.1%
for BARC 1 to b, 11.7% for BARC 2 to 5, and 4.0% for
BARC 3 to 5. The rates of bleeding according to BARC
criteria types 3 through 5 were higher in Onyx ONE US/
Japan patients compared with Onyx ONE RCT patients
(6.6% versus 2.3%; £<0.001).

Prespecified subgroup comparisons revealed dif-
ferences in rates of CD or Ml at 1 year among several

Circ Cardiovasc Interv. 2020;13:e009565. DOI: 10.1161/CIRCINTERVENTIONS.120.009565

baseline and procedural characteristics (Figure 4). For
example, higher rates of the primary composite end
point were observed in patients presenting with acute
coronary syndromes and in those with comorbidities (eg,
diabetes and renal failure) or greater lesion complexity/
stent length.

DISCUSSION

Among HBR patients undergoing PCl with Resolute Onyx
zotarolimus-eluting stents who were event free before
DAPT discontinuation at 1 month, favorable safety and
effectiveness through 1 year were demonstrated among
patients treated in the United States and Japan, thereby
extending the results of the recent Onyx ONE RCT. Fur-
ther, as a prespecified analysis of the Onyx ONE US/
Japan study and Onyx ONE RCT patient cohorts fulfilling
one-month clear criteria, the composite rate of CD or Ml
between 1 month and 1 year was less than a prespecified
performance goal derived from prior studies of abbrevi-
ated DAPT duration, meeting the primary end point of
the study. Based on the evidence from the pooled Onyx
ONE Clear analysis, treatment with Resolute Onyx DES
may be considered a safe and effective strategy as part
of an individualized approach to shortened DAPT dura-
tion in select patients undergoing PCI.

The Onyx ONE Clear study was designed in parallel
with the Onyx ONE RCT® to broaden the study popula-
tion to both the United States and Japan and amplify the
number of HBR patients treated with 1-month DAPT
following PCl with durable polymer Resolute Onyx
zotarolimus-eluting stents by combining patients in the
US/Japan cohort with Onyx patients from Onyx ONE

November 2020 227



Kandzari et al

One-Month DAPT in High-Bleeding-Risk Patients

Table 3. Clinical Outcomes Between 1 mo and 1y in One-Month Clear Patients

Onyx ONE Clear Onyx ONE US/ Onyx ONE RCT*
(n=1506) Japan* (n=601) (n=905) Difference, 95% CIt P valuet

Primary end point: CD or Ml 7.0% (104/1491) 7.1% (42/595) 6.9% (62/896) 0.1% (—2.5% to 2.8%) 0.918
CD, M, or definite/probable ST 7.0% (104/1491) 7.1% (42/595) 6.9% (62/896) 0.1% (—2.5% to 2.8%) 0.918
CDorTVMI 6.5% (97/1491) 6.6% (39/595) 6.5% (58/896) 0.1% (—2.5% to 2.6%) 1.000
Death or TV MI 9.7% (144/1491) 9.6% (57/595) 9.7% (87/896) —0.1% (—3.2% to 2.9%) 1.000
Death 6.0% (89/1491) 4.5% (27/595) 6.9% (62/896) —2.4% (—4.7% to —0.0%) 0.059

CD 2.6% (39/1491) 1.3% (8/595) 3.5% (31/896) —2.1% (—3.6% to —0.6%) 0.012

Non-CD 3.4% (50/1491) 3.2% (19/595) 3.5% (31/896) —0.3% (—2.1% to 1.6%) 0.883
Target lesion failure 8.1% (121/1491) 8.7% (52/595) 7.7% (69/896) 1.0% (—1.8% to 3.9%) 0.498
Target vessel failure 8.8% (131/1491) 9.9% (59/595) 8.0% (72/896) 1.9% (—1.1% to 4.9%) 0.225
MACE 11.7% (174/1491) 12.3% (73/595) 11.3% (101/896) 1.0% (—2.4% to 4.3%) 0.565
Mi 4.8% (72/1491) 6.1% (36/595) 4.0% (36/896) 2.0% (—0.3% to 4.3%) 0.084
TV MI 4.4% (65/1491) 5.5% (33/595) 3.6% (32/896) 2.0% (—0.2% to 4.2%) 0.071
Clinically driven TLR 3.4% (50/1491) 4.2% (25/595) 2.8% (25/896) 1.4% (—0.5% to 3.4%) 0.144
Clinically driven TVR 4.3% (64/1491) 5.7% (34/595) 3.3% (30/896) 2.4% (0.2% to 4.6%) 0.036
ST, ARC definite/probable 0.7% (10/1491) 0.8% (5/595) 0.6% (5/896) 0.3% (—0.6% to 1.2%) 0.532

Definite ST 0.7% (10/1491) 0.8% (5/595) 0.6% (5/896) 0.3% (—0.6% to 1.2%) 0.532

Probable ST 0.0% (0/1491) 0.0% (0/595) 0.0% (0/896) NA NA
Stroke 1.5% (22/1491) 1.3% (8/595) 1.6% (14/896) —0.2% (—1.4% to 1.0%) 0.829
Bleeding

BARC 1-5 13.1% (195/1491) 18.7% (111/595) 9.4% (84/896) 9.3% (5.6% to 12.9%) <0.001

BARC 2-5 11.7% (175/1491) 16.8% (100/595) 8.4% (75/896) 4.2% (2.0% to 6.4%) <0.001

BARC 3-5 4.0% (60/1491) 6.6% (39/595) 2.3% (21/896) 8.4% (4.9% to 11.9%) <0.001

Data represented as percentage (n) or mean£SD. ARC indicates Academic Research Consortium; BARC, Bleeding Academic Research Consortium; CD, cardiac
death; DES, drug-eluting stent; MACE, major adverse clinical event; MI, myocardial infarction; NA, not available; RCT, randomized controlled trial; ST, stent thrombosis;
TLR, target lesion revascularization; TV M, target vessel-related myocardial infarction; and TVR, target vessel revascularization.

“Patients treated with Resolute Onyx DES who meet one-month clear criteria.

tDifferences and 95% Cls provided for comparison of Onyx ONE US/Japan and Onyx ONE RCT cohorts.

RCT. The study was designed as a single-arm trial given
the infrequent use of bare-metal stents and absence of
a comparator DES with approval of a 1-month DAPT
indication in both geographies. Nevertheless, both Onyx
ONE RCT and Onyx ONE US/Japan shared similar
enrollment criteria and end point definitions, in addition
to methods of data assessment, adjudication, and over-
sight. As two related but independent studies, differ-
ences in both the study populations and clinical events
were expected. However, the intent was not to compare
studies but to instead establish a population of >1500
patients with similar HBR criteria that would provide
adequate power to evaluate the clinical safety and effec-
tiveness of this specific DES with a 1-month DAPT regi-
men. Analyses of the primary end point demonstrated
consistency across studies and regions, supporting the
poolability of the study cohorts and in turn the broad
applicability of our findings across the enrolled geogra-
phies and patient populations.

Patients with HBR are estimated to represent nearly
one-third of those encountered in clinical practice'"'?;
yet until recently, they have been systematically excluded
from DES trials. A commonly overlooked reality is that
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conditions increasing bleeding risk rarely exist in isola-
tion, often coexisting with comorbidities and angiographic
complexity denoting high ischemic risk. A strength of
the present study is that patients were representative
of those treated in a real-world setting with nearly half
having multiple bleeding risk criteria along with signifi-
cant coexisting cardiovascular risk (=40% diabetes) and
undergoing PCI for both high-risk clinical indications
(*b0% presenting with acute coronary syndromes) and
complex lesion anatomy. Nevertheless, despite the high-
risk profile of the study population, transition to SAPT
occurred in 97% of patients event free at 1 month and
was maintained in *90% of individuals at 1 year.

The present study is important when considered in
context with the results from prior investigations sug-
gesting that bleeding risk, more than ischemic risk, often
determines clinical decision-making regarding DAPT
duration.’®'* Notably, despite limiting DAPT use to 1
month following PCl, bleeding events were still relatively
common between 1 month and 1 year, demonstrating
both the appropriateness of the inclusion criteria and
study population regarding hemorrhagic risk. Alterna-
tively, the results of the present study challenge prior
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Figure 3. Kaplan-Meier rates of cardiac death or myocardial infarction (MI) for patients in Onyx ONE Clear, Onyx ONE US/
Japan, and Onyx ONE randomized controlled trial (RCT) study populations.
The Onyx ONE Clear population is comprised of the one-month clear populations from Onyx ONE RCT and Onyx ONE US/Japan. PCI

indicates percutaneous coronary intervention.

observations that bleeding and ischemic risk parallel one
another' Specifically, among prior studies including
HBR patients, not only were actionable bleeding events
more common but occurrence of ischemic events was
also of similar higher relative risk. In the present study
among HBR patients without ischemic events in the first
month following PCI, however, the 1-year rate of late ST
occurred in <1% of patients, not substantially different
than seen in other contemporary DES studies inclusive
of broad, less selective patient populations.’® In total, the
rate of Ml was <6%, and clustering of ischemic events
within the early period following transition to SAPT at 1
month was not apparent. Further, the 1-year rate of CD
or Ml in the US/Japan study is similar to that observed
in landmarked analyses over the same time interval for
both the Resolute Onyx DES and polymer-free BioFree-
dom DCS in the Onyx ONE RCT° and the late ST rate is
comparable to that observed with DCS in the LEADERS
FREE Il study.'” The favorably low rate of clinically
driven TLR (8.4% at 1 year) is also relevant given that
in the prior randomized comparison of DCS and BMS
in an HBR population, the benefit of DCS was princi-
pally driven by a significant reduction in TLR and a lower
rate of MI, adjudicated equally as both spontaneous and
restenosis related.

Recognizing that societal guidelines are reduced to
providing treatment options for this unique but com-
monly encountered patient population based on both
opinion and limited evidence, the Onyx ONE Clear study

Circ Cardiovasc Interv. 2020;13:e009565. DOI: 10.1161/CIRCINTERVENTIONS.120.009565

provides important data to inform treatment decisions
for patients commonly encountered in clinical practice
yet underrepresented by evidence-based medicine.
Applying a practical assessment of bleeding risk, the
study introduces a method by which practitioners might
tailor both antithrombotic and stent therapy based on
individual assessment of risk and benefit. Notably, the
HBR criteria in the present study were more inclusive
than in prior studies examining 1-month DAPT duration
following DES revascularization.*'® Also, unlike prior
studies that inform antiplatelet therapy prescription
(but not stent selection) and are inclusive of patients
free of ischemic and bleeding events for durations >1
month,’®2% the Onyx ONE Clear study addressed the
other, less predictable end of the spectrum related to
stent and DAPT decision-making at the time of revascu-
larization. Notably in regard to DES selection, although
European guidelines address 1-month DAPT following
DES for selected patients with HBR, this recommenda-
tion (Ilb level C) is based on 2 studies with DES that
are either no longer manufactured or have limited com-
mercial availability.?

Limitations

Onyx ONE Clear was a single-arm study investigating
a selected patient population free of events that would
preclude DAPT discontinuation at 1 month. Whether
these results may be extended to the =15% of patients
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Figure 4. One-year cardiac death or myocardial infarction (MI) according to prespecified subgroups.
ACS indicates acute coronary syndrome; OAC, oral anticoagulation; and SAPT, single antiplatelet therapy.

experiencing an ischemic event or unable to adhere to
the DAPT protocol within 1 month of revascularization
is unknown. Second, previous limited, nonrandomized
data in patients treated with the Resolute Onyx DES
suggested a low risk of ischemic events with DAPT
interruption following periods as brief as 1 month post-
revascularization.?’ The present large-scale study thus
confirms the safety and effectiveness of this stent for
this application. Whether similar safety and effective-
ness in like patients can be extended to other commer-
cially available DES is uncertain. Third, the study was not
powered for assessment of low-frequency events, such
as ST. Fourth, future studies are warranted to assess
the implications of the use of aspirin or P2Y, inhibitor
monotherapy after 1 month in this study. Fifth, because
ascertainment of patient race and ethnicity was limited to
the United States and Japan, additional study regarding
the safety and effectiveness of 1-month DAPT across
different races and ethnicities is needed. Finally, the con-
sideration of DAPT duration post-PCl relies on an indi-
vidualized balance between ischemic and bleeding risk,
and clinical decision-making should be performed in the
context of both these study results and patient-specific
characteristics. Whether the balance of ischemic and
bleeding outcomes in HBR patients would be improved
by DAPT durations >1 month was also not evaluated. The
present study results, therefore, do not indicate that all
patients with characteristics that forecast bleeding com-
plications or early discontinuation should be limited to
1-month DAPT but instead demonstrate the safety and
effectiveness of this strategy when clinically appropriate.

Conclusions

Among patients with HBR characteristics or inability
to take extended DAPT following PCl with Resolute
Onyx zotarolimus-eluting stents and who were event
free before DAPT discontinuation at 1 month, favor-
able safety and effectiveness between 1 month and 1
year were demonstrated among patients treated in the
United States and Japan. These results, combined in
a prespecified analysis with patients from Onyx ONE
RCT fulfilling one-month clear criteria, demonstrated
a 1-year CD or Ml rate of 7.0%, thereby meeting the
primary end point compared with a performance goal
derived from prior studies of abbreviated DAPT dura-
tion. Based on the evidence from the pooled Onyx ONE
Clear analysis, treatment with Resolute Onyx DES may
be considered a safe and effective strategy as part of
an individualized approach to shortened DAPT duration
following PCI.

ARTICLE INFORMATION
Received May 20, 2020; accepted July 28, 2020.

Affiliations

Department of Interventional Cardiology, Piedmont Heart Institute, Atlanta, GA
(D.EK.). Department of Interventional Cardiology, Columbia University Irving
Medical Center/New York-Presbyterian Hospital (AJ.K, T.N.). Cardiovascular
Research Foundation, New York, NY (AJK, GW.S.). Department of Cardiovas-
cular Diseases, University Hospital, University of Bern, Switzerland (SW.). De-
partment of Interventional Cardiology, Montefiore Medical Center, New York, NY
(AL.). Department of Cardiology, Isala Zwolle, the Netherlands (E.K.). Department
of Cardiology, School of Medicine at Mount Sinai, New York, NY (RM, GW.S).
Division of Cardiovascular Diseases, Scripps Clinic, La Jolla, CA (M.J.P.). Depart-

Circ Cardiovasc Interv. 2020;13:e009565. DOI: 10.1161/CIRCINTERVENTIONS.120.009565 November 2020 230



Kandzari et al

ment of Interventional Cardiology, Instituto Dante Pazzanese de Cardiologia, S&o
Paulo, Brazil (AA). Department of Interventional Cardiology, University Hospitals
Cleveland Medical Center, OH (D.l.S.). Department of Cardiology, GenesisCare,
Alexandria, Australia (5.G.W.). Department of Cardiology, Freeman Hospital and
Newcastle University, Newcastle upon Tyne, United Kingdom (A.Z). Department
of Interventional Cardiology, Baylor Scott and White Heart and Vascular Hos-
pital, Dallas, TX (J.W.C.). Department of Interventional Cardiology, St. Joseph's
Hospital, Syracuse, NY (R.C.). Department of Interventional Cardiology, Huntsville
Hospital, AL (M.K)). Department of Interventional Cardiology, Anmed Health Med-
ical Center, Anderson, SC (B.M.). Department of Interventional Cardiology, The
Heart Hospital Baylor Plano, TX (S.P.). Department of Interventional Cardiology,
The Christ Hospital, Cincinnati, OH (T.S.). Department of Interventional Cardiol-
ogy, Morton Plant Hospital, Clearwater, FL (D.S.). Department of Cardiology, UT
Health East Texas, Tyler (T.T.). Coronary and Structural Heart Division, Medtronic,
Santa Rosa, CA (M.P,, LC.L, T-H.L).

Acknowledgments

We thank Beth Ferri, PhD, for editorial support, Minglei Liu, PhD, for statistical
support, and Manuela Negoita, MD, Sandeep Brar, MD, and Lisa Bousquette, MS,
for clinical trial management—all employees of Medtronic.

Sources of Funding
This study was supported by Medtronic CardioVascular, Inc, Santa Rosa, CA.

Disclosures

Dr Kandzari reports institutional research/grant support from Biotronik, Boston
Scientific, Medinol, Medtronic, OrbusNeich, and Teleflex and personal consulting
honoraria from Biotronik, Cardiovascular Systems, Inc, and Medtronic. Dr Kirtane
reports institutional funding to Columbia University or Cardiovascular Research
Foundation from Medtronic, Boston Scientific, Abbott Vascular, Abiomed, Cardio-
vascular Systems, Inc, Philips, and ReCor Medical; personal: Continuing Medical
Education program honoraria and travel/meal reimbursements only. Dr Windeck-
er reports research and educational grants to the institution from Abbott, Amgen,
Bristol-Myers Squibb, Bayer, Boston Scientific, Biotronik, Cardinal Health, CSL
Behring, Daiichi Sankyo, Edwards Lifesciences, Johnson & Johnson, Medtronic,
Querbet, Polares, Sanofi, Terumo, and Sinomed. Dr Latib reports institutional
research/grant support from Abbott, Boston Scientific, and Medtronic and per-
sonal consulting honoraria from Abbott and Medtronic. Dr Kedhi reports speaker
honoraria from Medtronic, Abbott, Meril, and Daiichi Sankyo. Dr Mehran reports
institutional research grants from Abbott Laboratories, AstraZeneca, Bayer, Beth
Israel Deaconess, Bristol-Myers Squibb, Cardiovascular European Research Cen-
ter, Chiesi, Concept Medical, CSL Behring, Daiichi-Sankyo, Inc, Medtronic, Novar-
tis Pharmaceuticals, and OrbusNeich; consultant fees from Abbott Laboratories,
Boston Scientific, Janssen Scientific Affairs, Medscape/WebMD, Medtelligence
(Janssen Scientific Affairs), Roivant Sciences, Sanofi, and Siemens Medical Solu-
tions; consultant fees paid to the institution from Abbott Laboratories and Bristol-
Myers Squibb; advisory board, funding paid to the institution from Spectranetics/
Philips/Volcano Corp; is a consultant (spouse) to Abiomed, The Medicines Com-
pany; equity <1% from Claret Medical and Elixir Medical; Data and Safety Moni-
toring Board Membership fees paid to the institution from Watermark Research
Partners; consulting (no fee) from Idorsia Pharmaceuticals, Ltd and Regeneron
Pharmaceuticals; is an associate editor for American College of Cardiology and
American Medical Association. Dr Price reports institutional research/grant sup-
port from Daiichi Sankyo and personal consulting or speaking honoraria from
Abbott Vascular, AstraZeneca, ACIST Medical, Boston Scientific, Chiesi USA,
Medtronic, and W.L. Gore Medical. Dr Simon reports institutional research/grant
support from Medtronic and personal educational honoraria from Medtronic. Dr
Worthley reports research grants for Abbott and Biotronik. Dr Zaman reports con-
sulting fees from Abbott, Boston Scientific, Medtronic, Meril, Sahajanand Medi-
cal Technologies, and Terumo. Dr Choi reports consulting fees from Medtronic.
Dr Caputo reports consulting and speaking honoraria from Medtronic, Co, Merit
Medical, Edwards Lifesciences, and Cardinal Health. Dr Potluri reports grant sup-
port, speaker or proctor, and honoraria from Terumo, Edwards, Medtronic, Boston
Scientific, Cordis, Abbott, Philips, and Janssen. Dr Nazif reports institutional re-
search/grant support from Medtronic and Boston Scientific and personal con-
sulting fees or honoraria from Medtronic and Boston Scientific. M. Parke, Dr Lee,
and Dr Lung are employees and shareholders of Medtronic. Dr Stone reports
speaker or other honoraria from Cook, Terumo, QOOL Therapeutics, and Or-
chestra Biomed; is a consultant to Valfix, TherOx, Vascular Dynamics, Robocath,
HeartFlow, Gore, Ablative Solutions, Miracor, Neovasc, V-Wave, Abiomed, Ancora,
MAIA Pharmaceuticals, Vectorious, Reva, and Matrizyme; and reports equity/op-
tions from Ancora, Qool Therapeutics, Cagent, Applied Therapeutics, Biostar fam-
ily of funds, SpectraWave, Orchestra Biomed, Aria, Cardiac Success, MedFocus
family of funds, and Valfix. The other authors report no conflicts.

Circ Cardiovasc Interv. 2020;13:e009565. DOI: 10.1161/CIRCINTERVENTIONS.120.009565

One-Month DAPT in High-Bleeding-Risk Patients

REFERENCES

1. Levine GN, Bates ER, Bittl JA, Brindis RG, Fihn SD, Fleisher LA,
Granger CB, Lange RA, Mack MJ, Mauri L, et al. 2016 ACC/AHA Guide-
line focused update on duration of dual antiplatelet therapy in patients
with coronary artery disease: a report of the American College of Car-
diology/American Heart Association Task Force on Clinical Practice
Guidelines: an update of the 2011 ACCF/AHA/SCAI guideline for per-
cutaneous coronary intervention, 2011 ACCF/AHA guideline for coro-
nary artery bypass graft surgery, 2012 ACC/AHA/ACP/AATS/PCNA/
SCAI/STS guideline for the diagnosis and management of patients
with stable ischemic heart disease, 2013 ACCF/AHA guideline for
the management of ST-elevation myocardial infarction, 2014 AHA/
ACC guideline for the management of patients with non-ST-elevation
acute coronary syndromes, and 2014 ACC/AHA guideline on periop-
erative cardiovascular evaluation and management of patients under-
going noncardiac surgery. Circulation. 2016;134:¢123-e1565. doi:
10.1161/CIR.0000000000000404

2. Valgimigli M, Bueno H, Byrne RA, Collet JP, Costa F, Jeppsson A, Jiini P,
Kastrati A, Kolh P, Mauri L, et al; ESC Scientific Document Group; ESC
Committee for Practice Guidelines (CPG); ESC National Cardiac Societies.
2017 ESC focused update on dual antiplatelet therapy in coronary artery
disease developed in collaboration with EACTS: the task force for dual anti-
platelet therapy in coronary artery disease of the European Society of Car-
diology (ESC) and of the European Association for Cardio-Thoracic Surgery
(EACTS). Eur Heart J. 2018;39:213-260. doi: 10.1093/eurheartj/ehx419

3. Valgimigli M, Patialiakas A, Thury A, McFadden E, Colangelo S, Campo G,
Tebaldi M, Ungi |, Tondi S, Roffi M, et al; ZEUS Investigators. Zotarolimus-
eluting versus bare-metal stents in uncertain drug-eluting stent candidates.
J Am Coll Cardiol. 2015;65:805-815. doi: 10.1016/jjacc.2014.11.053

4, Varenne O, Cook S, Sideris G, Kedev S, Cuisset T, Carrié D, Hovasse T, Garot
P, EI Mahmoud R, Spaulding C, et al; SENIOR Investigators. Drug-eluting
stents in elderly patients with coronary artery disease (SENIOR): a ran-
domised single-blind trial. Lancet. 2018;391:41-50. doi: 10.1016/S0140-
6736(17)32713-7

5. Urban P, Meredith IT, Abizaid A, Pocock SJ, Carrié D, Naber C, Lipiecki J,
Richardt G, Ifiiguez A, Brunel P, et al; LEADERS FREE Investigators. Poly-
mer-free drug-coated coronary stents in patients at high bleeding risk. N
Engl J Med. 2015;373:2038-2047. doi: 10.1056/NEJMoa1503943

6. Windecker S, Latib A, Kedhi E, Kirtane AJ, Kandzari DE, Mehran R,
Price MJ, Abizaid A, Simon DI, Worthley SG, et al; ONYX ONE Investiga-
tors. Polymer-based or polymer-free stents in patients at high bleeding risk.
N Engl J Med. 2020;382:1208—1218. doi: 10.1056/NEJMoa1910021

7. Kedhi E, Latib A, Abizaid A, Kandzari D, Kirtane AJ, Mehran R, Price MJ,
Simon D, Worthley S, Zaman A, et al. Rationale and design of the Onyx ONE
global randomized trial: a randomized controlled trial of high-bleeding risk
patients after stent placement with 1month of dual antiplatelet therapy. Am
Heart J. 2019;214:134-141. doi: 10.1016/}.ahj.2019.04.017

8. Thygesen K, Alpert JS, Jaffe AS, Simoons ML, Chaitman BR, White HD,
Thygesen K, Alpert JS, White HD, Jaffe AS, et al; Joint ESC/ACCF/AHA/
WHF Task Force for Universal Definition of Myocardial Infarction; Authors/
Task Force Members Chairpersons; Biomarker Subcommittee; ECG Sub-
committee; Imaging Subcommittee; Classification Subcommittee; Interven-
tion Subcommittee; Trials & Registries Subcommittee; Trials & Registries
Subcommittee; Trials & Registries Subcommittee; Trials & Registries
Subcommittee; ESC Committee for Practice Guidelines (CPG); Document
Reviewers. Third universal definition of myocardial infarction. J Am Coll Car-
diol. 2012;60:15681-1598. doi: 10.1016/jjacc.2012.08.001

9. Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van Es GA, Steg
PG, Morel MA, Mauri L, Vranckx P, et al; Academic Research Consortium.
Clinical end points in coronary stent trials: a case for standardized definitions.
Circulation. 2007;115:2344-2351. doi: 10.1161/CIRCULATIONAHA.
106.685313

10. Mehran R, Rao SV, Bhatt DL, Gibson CM, Caixeta A, Eikelboom J, Kaul S,
Wiviott SD, Menon V, Nikolsky E, et al. Standardized bleeding definitions
for cardiovascular clinical trials: a consensus report from the Bleeding
Academic Research Consortium. Circulation. 2011;123:2736-2747. doi:
10.1161/CIRCULATIONAHA.110.009449

11. Frigoli E, Smits P, Vranckx P, Ozaki Y, Tijssen J, Jiini P, Morice MC, Onuma Y,
Windecker S, Frenk A, et al. Design and rationale of the management of
high bleeding risk patients post bioresorbable polymer coated stent implan-
tation with an abbreviated versus standard DAPT regimen (MASTER DAPT)
study. Am Heart J. 2019;209:97-105. doi: 10.1016/}.a2hj.2018.10.009

12. Urban P, Mehran R, Colleran R, Angiolillo DJ, Byrne RA, Capodanno D,
Cuisset T, Cutlip D, Eerdmans P, Eikelboom J, et al. Defining high bleeding

November 2020 231



Kandzari et al

Circ Cardiovasc Interv. 2020;13:e009565. DOI: 10.1161/CIRCINTERVENTIONS.120.009565

risk in patients undergoing percutaneous coronary intervention. Circulation.
2019;140:240-261. doi: 10.1161/CIRCULATIONAHA.119.040167

. Baber U, Zafar MU, Dangas G, Escolar G, Angiolillo DJ, Sharma SK, Kini AS,

Sartori S, Joyce L, Vogel B, et al. Ticagrelor with or without aspirin after PCI:
the TWILIGHT platelet substudy. J Am Coll Cardiol. 2020;75:578-586. doi:
10.1016/jjacc.2019.11.056

. Costa F, Van Klaveren D, Feres F, James S, Raber L, Pilgrim T, Hong MK,

Kim HS, Colombo A, Steg PG, et al. Dual antiplatelet therapy duration based
on ischemic and bleeding risks after coronary stenting. J Am Coll Cardiol.
2019;73:741-754. doi: 10.1016/jjacc.2018.11.048

. Joyner CD, Peters RJ, Afzal R, Chrolavicius S, Mehta SR, Fox KA,

Granger CB, Franzosi MG, Flather M, Budaj A, et al. Fondaparinux com-
pared to enoxaparin in patients with acute coronary syndromes without
ST-segment elevation: outcomes and treatment effect across differ-
ent levels of risk. Am Heart J. 2009;157:502-508. doi: 10.1016/j.
ahj.2008.10.028

. Serruys PW, Silber S, Garg S, van Geuns RJ, Richardt G, Buszman PE,

Kelbaek H, van Boven AJ, Hofma SH, Linke A, et al. Comparison of zotaro-
limus-eluting and everolimus-eluting coronary stents. N Engl J Med.
2010;363:136-146. doi: 10.1056/NEJMoa1004130

. Krucoff MW, Urban P, Tanguay JF, McAndrew T, Zhang Y, Rao SV,

Morice MC, Price MJ, Cohen DJ, Abdel-Wahab M, et al. Global approach
to high bleeding risk patients with polymer-free drug-coated coronary

20.

21.

One-Month DAPT in High-Bleeding-Risk Patients

stents: the LF Il study. Circ Cardiovasc Interv. 2020;13:¢008603. doi:
10.1161/CIRCINTERVENTIONS.119.008603

. Watanabe H, Domei T, Morimoto T, Natsuaki M, Shiomi H, Toyota T,

Ohya M, Suwa S, Takagi K, Nanasato M, et al; STOPDAPT-2 Investiga-
tors. Effect of 1-month dual antiplatelet therapy followed by clopidogrel vs
12-month dual antiplatelet therapy on cardiovascular and bleeding events
in patients receiving PCI: the STOPDAPT-2 randomized clinical trial. JAMA.
2019;321:2414-2427. doi: 10.1001/jama.2019.8145

. Kereiakes DJ, Yeh RW, Massaro JM, Driscoll-Shempp P, Cutlip DE,

Steg PG, Gershlick AH, Darius H, Meredith IT, Ormiston J, et al; Dual Anti-
platelet Therapy (DAPT) Study Investigators. Antiplatelet therapy duration
following bare metal or drug-eluting coronary stents: the dual antiplate-
let therapy randomized clinical trial. JAMA. 2015;313:1113-1121. doi:
10.1001/jama.2015.167 1

Mehran R, Baber U, Sharma SK; Cohen DJ, Angiolillo DJ, Briguori C,
Cha JY, Collier T, Dangas G, Dudek D, et al. Ticagrelor with or without aspi-
rin in high-risk patients after PCI. N Engl J Med. 2019;381:2032-2042.
doi: 10.1056/NEJMo0a1908419

Silber S, Kirtane AJ, Belardi JA, Liu M, Brar S, Rothman M, Windecker S.
Lack of association between dual antiplatelet therapy use and stent throm-
bosis between 1 and 12 months following resolute zotarolimus-eluting
stent implantation. Eur Heart J. 2014;35:1949-1956. doi: 10.1093/
eurheartj/ehu026

November 2020 232





