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BACKGROUND The optimal duration of dual antiplatelet therapy (DAPT) after percutaneous coronary intervention

(PCI) among patients at high bleeding risk (HBR) is unknown.

OBJECTIVES The purpose of this analysis was to compare 1 vs 3 months of DAPT in HBR patients undergoing drug-

eluting stent implantation.

METHODS The XIENCE Short DAPT program comprised 3 prospective, multicenter, single-arm studies of HBR patients

treated with a short DAPT course followed by aspirin monotherapy after PCI with a cobalt-chromium everolimus-eluting

stent. In this exploratory analysis, patients who received 1-month DAPT (XIENCE 28 USA and 28 Global) were compared

with those on 3-month DAPT (XIENCE 90) using propensity score stratification. Ischemic and bleeding outcomes were

assessed between 1 and 12 months after index PCI.

RESULTS A total of 3,652 patients were enrolled and 1,392 patients after 1-month DAPT and 1,972 patients after 3-

month DAPT were eligible for the analyses. The primary endpoint of all-cause mortality or myocardial infarction was

similar between the 2 groups (7.3% vs 7.5%; difference �0.2%; 95% CI: �2.2% to 1.7%; P ¼ 0.41). The key secondary

endpoint of BARC (Bleeding Academic Research Consortium) type 2-5 bleeding was lower with 1-month DAPT compared

with 3-month DAPT (7.6% vs 10.0%; difference �2.5%; 95% CI: �4.6% to �0.3%; P ¼ 0.012). Major BARC type 3-5

bleeding did not differ at 12 months (3.6% vs 4.7%; difference �1.1%; 95% CI: �2.6% to 0.4%; P ¼ 0.082), but was

lower with 1-month DAPT at 90 days (1.0% vs 2.1%; P ¼ 0.015).

CONCLUSIONS Among HBR patients undergoing PCI, 1 month of DAPT, compared with 3 months of DAPT, was

associated with similar ischemic outcomes and lower bleeding risk. (XIENCE 90 Study; NCT03218787; XIENCE 28 USA

Study; NCT03815175; XIENCE 28 Global Study; NCT03355742) (J Am Coll Cardiol 2021;78:2060–2072) © 2021 The

Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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AB BR E V I A T I O N S

AND ACRONYM S

BARC = Bleeding Academic

Research Consortium

DAPT = dual antiplatelet

therapy

HBR = high bleeding risk

MI = myocardial infarction

PCI = percutaneous coronary

intervention
D ual antiplatelet therapy (DAPT) is recom-
mended for the prevention of thrombotic
events after coronary stent implantation

(1). However, DAPT also increases the risk of bleeding
complications, which have shown a prognostic
impact comparable to that of thrombotic events
(2,3). Therefore, providing optimal antithrombotic
protection without increase in bleeding-related
harm is key in the management of DAPT following
percutaneous coronary intervention (PCI).
SEE PAGE 2073
More than 1 in 3 patients undergoing PCI exhibits
clinical and comorbid conditions linked to an
increased hemorrhagic risk (4,5), which may
potentially offset the protective effects of DAPT
against ischemic events. Contemporary improve-
ments in stent design and technology have led to a
significant reduction in the rate of thrombotic
complications compared with older-generation
devices (6-9), thus providing a rationale to the use
of abbreviated DAPT regimens among patients at
high bleeding risk (HBR). Previous trials have
indeed demonstrated a benefit associated with the
use of new-generation drug-eluting stents over
bare-metal stent in HBR patients receiving a 1-
month course of DAPT (10-12). However, there is a
lack of comparative data on the safety and efficacy
of different DAPT durations among HBR patients,
which is reflected in the low level of evidence
supporting guideline recommendations on short
DAPT regimens (13,14).

The XIENCE Short DAPT studies have recently
demonstrated that, among HBR patients undergoing
successful PCI with cobalt-chromium everolimus-
eluting stents, a DAPT regimen of 1 or 3 months was
noninferior to a 6- or 12-month DAPT historical con-
trol with respect to ischemic outcomes and was
associated with less major bleeding and a low inci-
dence of stent thrombosis (15). In the present study,
we sought to appraise the comparative ischemic and
bleeding outcomes among HBR patients who received
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1- or 3-month DAPT regimens after successful
PCI with cobalt-chromium everolimus-
eluting stents.

METHODS

STUDY DESIGN. The XIENCE Short DAPT
program rationale, design, and principal re-
sults have been reported previously (15,16).
In brief, XIENCE Short DAPT is a clinical
program including 3 prospective, multi-

center, single-arm studies conducted at 101 sites in
the United States (XIENCE 90; NCT03218787), 58 sites
in the United States and Canada (XIENCE 28 USA;
NCT03815175), and 52 sites in Europe and Asia
(XIENCE 28 Global; NCT03355742) (Supplemental
Tables 1 to 3). It was prespecified that the USA and
Global studies of XIENCE 28 were to be pooled
together for data analysis. Abbott sponsored the
studies. The principal investigators with members of
the executive and steering committees and the
sponsor designed the protocol. National regulatory
agencies and institutional review boards or ethics
committees of participating sites approved the
study protocol. An independent data monitoring
committee provided external oversight to ensure
public safety. All enrolled patients provided written
informed consent.

STUDY POPULATION. Patients undergoing success-
ful PCI exclusively with a fluoropolymer-based co-
balt-chromium everolimus-eluting stent (XIENCE,
Abbott) were eligible for inclusion if they fulfilled at
least 1 of the following HBR criteria: age $75 years,
chronic anticoagulant therapy, history of major
bleeding in the previous 12 months, history of
ischemic or hemorrhagic stroke, renal insufficiency
(creatinine $2.0 mg/dL or maintenance dialysis),
anemia (hemoglobin <11 g/dL), and systemic condi-
tions associated with an increased risk of bleeding
including hematological disorders such as thrombo-
cytopenia (platelet count <100,000/mm3) or coagu-
lation disorder. The study allowed for the treatment
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of up to 3 target lesions with a maximum of 2 target
lesions per epicardial vessel and of bifurcation
lesions without 2-stent techniques during index PCI.
Key exclusion criteria included presentation with
ST-segment elevation myocardial infarction (MI),
implantation of a drug-eluting stent other than a
cobalt-chromium everolimus-eluting stent in the
previous 12 months, and target lesion treated with
overlapping stents.

The XIENCE 28 and 90 studies were developed
under nearly identical protocols (Supplemental
Table 4), except for the mandated DAPT duration
(16). All patients received open-label aspirin 75 to
100 mg plus a P2Y12 inhibitor, preferably clopidogrel
75 mg, after the index PCI. For those on oral anti-
coagulants, dual therapy with a P2Y12 inhibitor could
be considered at the investigator discretion. Eligi-
bility to discontinue DAPT was assessed at 1 month
in XIENCE 28 and at 3 months in XIENCE 90.
Patients who had been adherent to treatment and
free from MI, repeat coronary revascularization,
stroke, or stent thrombosis discontinued the P2Y12

inhibitor and continued aspirin until the end of
the study. Follow-up occurred in-person or via
telephone at 1, 3, 6, and 12 months after index PCI
in XIENCE 28, and at 3, 6, and 12 months in
XIENCE 90.

ENDPOINTS. The primary endpoint of the study was
the composite of all-cause death or MI between 1 and
12 months after index procedure. MI was defined
according to a modified Academic Research Con-
sortium definition (17). The key secondary endpoint
was Bleeding Academic Research Consortium (BARC)
type 2-5 bleeding (18). Other secondary endpoints
included the individual components of the primary
endpoint, definite or probable stent thrombosis,
stroke, cardiovascular death, target lesion failure
(composite of cardiovascular death, target vessel MI,
or clinically indicated target lesion revascularization),
and BARC type 3-5 bleeding. The primary and sec-
ondary endpoints definitions are provided in
Supplemental Tables 5 and 6. All clinical events were
adjudicated by an independent external committee.

STATISTICAL ANALYSIS. This analysis was designed
to compare clinical outcomes of HBR patients
enrolled in XIENCE 28 who received 1 month of DAPT
with those from XIENCE 90 who received 3-month
DAPT. Given that eligibility to discontinue DAPT
was assessed at different time points in the 2 studies,
patients from XIENCE 90 who were event-free and
adherent to treatment at 1 month were derived to
match the corresponding cohort of patients on
1-month DAPT from XIENCE 28.
A descriptive comparison of outcome data between
patients receiving 1-month DAPT (XIENCE 28) vs
3-month DAPT (XIENCE 90) was prespecified in the
statistical analysis plan. Because treatment arms were
not randomized, all endpoints were analyzed using
propensity score stratification into quintiles, consis-
tently with the main study design (16). Propensity
scores (patients’ estimated probability of receiving
1- or 3-month DAPT) were derived using a logistic
regression model that included the study group as the
outcome and the baseline demographic, clinical, and
procedural covariates as the predictors. The list of
variables included in the propensity score model is
reported in Supplemental Table 7.

The Markov Chain Monte Carlo multiple imputation
method was used to handle missing data in the pro-
pensity score building. The Rubin’s combination rule
was used to integrate the final analysis with each of the
10 imputed data sets. All endpoints were tested for
superiority with the Farrington-Manning method and
a 1-sided alpha of 0.025. The stratification weight was
based on the total sample size in each stratum relative
to the overall sample size for both arms. Heterogeneity
of treatment effects was assessed across prespecified
subgroups using a generic version of themeta-analysis
where each subgroup contributes a normalized treat-
ment effect and its standard error. A landmark
analysis at 3 months was performed to discriminate
between events occurring in the period of actual
treatment difference between the 2 DAPT groups
(1-3 months) and thereafter (3-12 months). All statisti-
cal analyses were performed with the R software,
version 3.6.2 (R Foundation for Statistical Computing),
or the SAS software, version 9.4 (SAS Institute).

RESULTS

PATIENT CHARACTERISTICS. A total of 3,652 pa-
tients were enrolled in the XIENCE Short DAPT pro-
gram from July 19, 2017, to February 7, 2020. Of 1,605
patients who were included in XIENCE 28, 1,392
(90.0%) were free of ischemic events and adherent to
treatment at 1 month, and 98.4% had complete
follow-up at 12 months. The corresponding rates
among the 2,047 patients enrolled in XIENCE 90 were
1,972 (96.3%) at 1 month, with 94.7% completing
12-month follow-up. Hence, the final study cohort
comprised 3,364 patients, 1,392 (41.4%) of whom
were in the 1-month DAPT group and 1,972 (58.6%) in
the 3-month DAPT group (Figure 1).

Baseline clinical and procedural characteristics are
reported in Table 1. The mean number of HBR criteria
per patient was 1.5� 0.7 in both treatment groups. The
distribution of HBR criteria was similar between the 2
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FIGURE 1 Study Flowchart

11 deaths
35 withdrawn by patient or site/physician
12 missed 1-month visit
1 duplicate subject enrollment

13 missed visit
8 withdrawn by patient or site/physician
1 other

Follow-up at 12 months
or died

N = 1,370/1,392 (98.4%)

Follow-up at 12 months
or died

N = 1,867/1,972 (94.7%)

41 missed visit
64 withdrawn by patient or
site/physician

75 (3.7%) ineligible*:
 11 deaths
 24 adverse events
 22 DAPT nonadherence
 18 withdrawn by patient
 or site/physician

Free of ischemic events
and adherent to DAPT at

1 month
N = 1,392/1,546 (90.0%)

Free of ischemic events
and adherent to DAPT at

1 month
N = 1,972/2,047 (96.3%)

Follow-up at 1 month
N = 1,546/1,605 (96.3%)

Total enrolled in XIENCE 28
N = 1,605

Total enrolled in XIENCE 90
N = 2,047

154 (10%) ineligible*:
 25 adverse events
 35 DAPT nonadherence
 134 physician’s concern
 6 continued P2Y12 inhibitor after 1 month

The analysis population includes patients who were free from myocardial infarction, repeat coronary revascularization, stroke, or stent thrombosis and adherent to

DAPT (ie, without interruption of either aspirin and/or P2Y12 inhibitor for more than 7 consecutive days) within 1 month after index PCI. In XIENCE 90, there was no

scheduled follow-up at 1 month, and eligible patients were derived retrospectively. *Reasons for ineligibility are not mutually exclusive. DAPT ¼ dual antiplatelet

therapy.
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groups, with age $75 years being the most common
criterion (68.2% and 65.5%), followed by chronic
anticoagulant therapy (44.3% and 40.8%) and anemia
(14.4% and 15.9%). Approximately 1 in 3 patients was
female (32.5% and 35.5%), 37.0% and 39.9% had dia-
betes, and 47.4% and 41.0% had chronic kidney dis-
ease among those on 1- and 3-month DAPT,
respectively. Non�ST-segment elevation acute coro-
nary syndrome was the indication for index PCI in
34.1% and 34.9% of the patients, whereas clopidogrel
was the most commonly prescribed P2Y12 inhibitor
(86.5% and 81.7%) in both treatment groups.

In the 1-month DAPT group, 3.1% of the patients
were on DAPT at 45 days, 2.9% at 180 days, and 3.9%
at 365 days. The corresponding rates in the 3-month
DAPT group were 85.1% at 45 days, 14.5% at
180 days, and 12.8% at 365 days (Figure 2).

ISCHEMIC OUTCOMES. From 1 to 12 months after
index PCI, a total of 103 (7.5%) primary endpoint
events occurred in patients on 1-month DAPT
compared with 145 (7.6%) in the 3-month DAPT
group. After propensity score stratification into
quintiles, the mean rate of death or MI was 7.3% in
patients who discontinued DAPT at 1 month and 7.5%
in those who discontinued DAPT at 3 months
(difference �0.2%; 95% CI: �2.2% to 1.7%; P ¼ 0.41)
(Figure 3A). There were no significant differences in
the individual propensity score stratified mean rates
of all-cause death (4.5% vs 4.6%; P ¼ 0.45) or MI
(3.0% vs 3.8%; P ¼ 0.12), nor in other secondary
ischemic endpoints, including definite or probable
stent thrombosis (0.3% vs 0.3%; P ¼ 0.41), cardio-
vascular death (2.3% vs 2.6%; P ¼ 0.36), and target
lesion failure (5.1% vs 5.3%; P ¼ 0.42). Stroke occurred
less frequently in patients receiving 1-month DAPT
(0.9% vs 1.9%; P ¼ 0.016) (Table 2). The treatment
effect of 1-month vs 3-month DAPT on the primary
endpoint was consistent across prespecified sub-
groups (Supplemental Figure 1), except for a border-
line significant heterogeneity by diabetic status
(I2 ¼ 74%; P ¼ 0.048).

https://doi.org/10.1016/j.jacc.2021.08.074


TABLE 1 Baseline Characteristics

1-Month DAPT
(n ¼ 1,392)

3-Month DAPT
(n ¼ 1,972)

High bleeding risk criteria

Age $75 y 950/1,392 (68.2) 1,292/1,972 (65.5)

Chronic anticoagulant therapy 617/1,392 (44.3) 805/1,972 (40.8)

Anemiaa 201/1,392 (14.4) 313/1,972 (15.9)

History of stroke 145/1,392 (10.4) 223/1,972 (11.3)

Renal insufficiencyb 116/1,392 (8.3) 157/1,972 (8.0)

Thrombocytopeniac 55/1,392 (4.0) 60/1,972 (3.0)

History of major bleeding 46/1,392 (3.3) 57/1,972 (2.9)

Number of HBR criteria 1.5 � 0.7 1.5 � 0.7

Clinical characteristics

Age, y 76.0 � 8.4 75.1 � 9.4

Female 453/1,392 (32.5) 701/1,972 (35.5)

Race

American Indian or Alaskan native 2/1,392 (0.1) 11/1,972 (0.6)

Asian 126/1,392 (9.1) 45/1,972 (2.3)

Black or African American 36/1,392 (2.6) 117/1,972 (5.9)

Native Hawaiian or Pacific Islander 0/1,392 (0.0) 5/1,972 (0.3)

White 807/1,392 (58.0) 1,739/1,972 (88.2)

Hispanic or Latino ethnicity 138/1,392 (9.9) 56/1,972 (2.8)

Hypertension 1,179/1,392 (84.7) 1,771/1,972 (89.8)

Dyslipidemia 939/1,392 (67.5) 1,622/1,972 (82.3)

Diabetes mellitus 512/1,382 (37.0) 787/1,970 (39.9)

Chronic kidney diseased 631/1,330 (47.4) 801/1,956 (41.0)

Prior PCI 390/1,392 (28.0) 607/1,972 (30.8)

Prior CABG 112/1,392 (8.0) 246/1,972 (12.5)

Prior MI 227/1,382 (16.4) 317/1,942 (16.3)

Multivessel disease 573/1,392 (41.2) 918/1,972 (46.6)

Clinical presentation

Chronic coronary syndrome 917/1,392 (65.9) 1,283/1,972 (65.1)

Acute coronary syndrome 475/1,392 (34.1) 689/1,972 (34.9)

NSTEMI 245/1,392 (17.6) 141/1,972 (7.2)

Unstable angina 230/1,392 (16.5) 572/1,972 (29.0)

PARIS bleeding risk score

Mean � SD 6.1 � 2.3 6.0 � 2.3

Median (IQR) 6.0 (4.0-8.0) 6.0 (4.0-8.0)

PRECISE-DAPT bleeding risk score

Mean � SD 27.7 � 11.3 26.2 � 11.7

Median (IQR) 27.0 (20.0-34.0) 26.0 (19.0-32.0)

Continued on the next page
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BLEEDING OUTCOMES. A total of 103 (7.7%) second-
ary endpoint events were reported in patients on 1-
month DAPT and 184 (10.0%) in those on 3-month
DAPT. The propensity score stratified mean rate of
BARC type 2-5 bleeding was lower in patients who
discontinued DAPT at 1 month compared with those
who discontinued DAPT at 3 months (7.6% vs 10.0%;
P ¼ 0.012) (Figure 4A). The rates of BARC type
3-5 bleeding did not significantly differ between
patients on 1-month compared with 3-month DAPT
(3.6% vs 4.7%; P ¼ 0.082) (Table 2). The subgroup
analyses showed no evidence of heterogeneity of the
treatment effects on the bleeding endpoints
(Supplemental Figures 2 and 3).
LANDMARK ANALYSIS. The results of the landmark
analysis at 90 days are summarized in Table 3. The
propensity score stratified mean rates of the primary
ischemic endpoint were similar among patients on
1- and 3-month DAPT between 31 and 90 days (1.5% vs
1.8%; P ¼ 0.26) and from 91 to 365 days (6.1% vs 6.1%;
P ¼ 0.49) (Figure 3B). Conversely, the key secondary
bleeding endpoint was significantly lower in patients
receiving 1-month DAPT before 90 days (2.7% vs
4.4%; P ¼ 0.009), but not thereafter (5.2% vs 6.3%;
P ¼ 0.12) (Figure 4B). A similar pattern was observed
for BARC type 3-5 bleeding, which was reduced before
90 days (1.0% vs 2.1%; P ¼ 0.015), but not thereafter
(2.9% vs 2.8%; P ¼ 0.44).

DISCUSSION

This study assessed the safety and efficacy of dis-
continuing DAPT at 1 month compared with DAPT
prolongation for an additional 2 months in HBR pa-
tients undergoing PCI with a cobalt-chromium ever-
olimus-eluting stent. Among subjects who had been
adherent to treatment and free from ischemic events
during the first month post-PCI, 1-month DAPT fol-
lowed by aspirin monotherapy was associated with
similar ischemic outcomes and reduced bleeding
compared with 3 months of DAPT. Landmark analyses
between 1 and 3 months did not show an excess in
ischemic events with 1-month DAPT, whereas not
only BARC type 2-5 but also BARC type 3-5 was
reduced with 1- vs 3-month DAPT (Central
Illustration).

HBR patients represent an increasingly prevalent
subgroup among those undergoing PCI in daily prac-
tice (4,5). This partly reflects the technical advance-
ments and improved pharmacological strategies that
allowed expanding the indication to PCI to frailer and
more vulnerable cohorts. Notwithstanding, the evi-
dence informing on the optimal management of HBR
patients after PCI remains scarce. To date, random-
ized trials have only investigated the performance of
different intracoronary devices, including drug-
eluting stents or drug-coated balloons, compared
with bare-metal stents or other drug-eluting stents
among HBR patients receiving 1-month DAPT (10-
12,19,20). Yet, none of these trials reported on the
benefits and risks associated with such ultra-short
antiplatelet regimen compared with a standard
DAPT duration. The TWILIGHT (Ticagrelor With
Aspirin or Alone in High-Risk Patients After Coronary
Intervention) study randomized subjects at high risk
for both bleeding and ischemic events to ticagrelor
monotherapy vs ticagrelor plus aspirin after 3 months
of DAPT (21). However, the trial enrolled only patients

https://doi.org/10.1016/j.jacc.2021.08.074


TABLE 1 Continued

1-Month DAPT
(n ¼ 1,392)

3-Month DAPT
(n ¼ 1,972)

Procedural characteristics

Number of lesions treated 1.0 (1.0-1.0) 1.0 (1.0-1.0)

Number of vessels treated 1.0 (1.0-1.0) 1.0 (1.0-1.0)

Target lesion location

Left anterior descending 719/1,392 (51.7) 959/1,972 (48.6)

Left circumflex 382/1,392 (27.4) 553/1,972 (28.0)

Right coronary artery 456/1,392 (32.8) 662/1,972 (33.6)

B2/C lesion 498/1,392 (35.8) 687/1,972 (34.8)

Bifurcation 161/1,392 (11.6) 153/1,972 (7.8)

Radial access 986/1,392 (70.8) 1,028/1,972 (52.1)

Number of stents per subject 1.0 (1.0-1.0) 1.0 (1.0-1.0)

Total stent length, mm 27.2 � 14.4 25.6 � 13.8

Preprocedure RVD, mm 3.00 � 0.48 2.98 � 0.47

Preprocedure % DS 82.5 � 10.3 83.9 � 9.6

Antiplatelet therapy at discharge

Aspirin 1,132/1,392 (81.3) 1,801/1,972 (91.3)

Clopidogrel 1,204/1,392 (86.5) 1,612/1,972 (81.7)

Prasugrel 14/1,392 (1.0) 46/1,972 (2.3)

Ticagrelor 174/1,392 (12.5) 317/1,972 (16.1)

Values are n/N (%), mean � SD, or median (interquartile range [IQR]). aAnemia defined as hemoglobin <11 g/dL.
bRenal insufficiency defined as creatinine $2 mg/dL or maintenance dialysis. cThis category includes any sys-
temic conditions associated with an increased bleeding risk (eg, hematological disorders, including a history of or
current thrombocytopenia defined as a platelet count <100,000/mm3, or any known coagulation disorder
associated with increased bleeding risk). dChronic kidney disease defined as an estimated glomerular filtration
rate <60 mL/min.

CABG ¼ coronary artery bypass grafting; DAPT ¼ dual antiplatelet therapy; DS ¼ diameter stenosis;
MI ¼ myocardial infarction; NSTEMI ¼ non-ST-segment elevation myocardial infarction; PARIS ¼ Patterns of
Non-Adherence to Dual Anti-Platelet Regimen in Stented Patients; PCI ¼ percutaneous coronary intervention;
RVD ¼ reference vessel diameter.
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who were deemed eligible to a long-term DAPT with
ticagrelor, thereby limiting the inclusion of those
with predominant HBR features. Similarly, the
GLOBAL LEADERS trial did not formally exclude HBR
patients, but mandated 1-month DAPT with ticagrelor
followed by ticagrelor monotherapy for 23 months or
12-month DAPT followed by aspirin monotherapy,
which greatly limited the generalizability to other
P2Y12 inhibitors as well as the number of HBR patients
(22-24). Moreover, in both prior studies, patients with
indication to oral anticoagulation were excluded.
Additional studies investigating DAPT regimens of 1
or 3 months followed by either aspirin or P2Y12 in-
hibitor monotherapy included relatively low-risk pa-
tients, and therefore, their findings may not apply to
higher-risk cohorts (25-29).

The XIENCE Short DAPT program was specifically
designed to evaluate the safety of a DAPT duration as
short as 1 or 3 months among HBR patients receiving
an everolimus-eluting stent (16). The principal study
findings demonstrated that DAPT for 1 month
(XIENCE 28) or 3 months (XIENCE 90) followed by
aspirin monotherapy was noninferior to a historical
cohort of patients receiving a standard DAPT of up to
12 months for ischemic events, and was associated
with a low incidence of stent thrombosis and a
reduced risk of major bleeding (15). Despite raising
awareness on the need of safe bleeding-avoidance
strategies in HBR patients, there remains uncer-
tainty as to which is the optimal DAPT duration and
how early the P2Y12 inhibitor can be safely with-
drawn. The acute phase after PCI is indeed the most
vulnerable for thrombotic events, with a risk that
gradually attenuates over time. Conversely, the risk
for nonperiprocedural bleeding is sustained and
proportional to the duration and intensity of antith-
rombotic therapy (30). Therefore, the widespread use
of biocompatible and low-thrombogenic stent plat-
forms along with improved PCI optimization tech-
niques may have enabled shorten the duration of
DAPT to prevent bleeding without compromising
patient safety.

The present study was the first to demonstrate the
bleeding-related benefits and absence of ischemic
harm associated with a DAPT duration of 1 month as
compared with 3 months among HBR patients.
Although treatment arms were not randomized, both
XIENCE 90 and 28 studies were developed with
almost identical protocols, as shown by the very
similar prevalence and distribution of HBR criteria.
Blanking the period between index PCI and 1 month
further minimized the impact of periprocedural im-
balances, such as that of arterial access site on
bleeding complications. Finally, the potential for
remaining confounding was addressed using a pro-
pensity score stratified adjustment.

In XIENCE 90, eligibility to discontinue DAPT was
originally assessed at 3 months after PCI. Conversely,
in the present study, patients from XIENCE 90 were
included in the 3-month DAPT group if free from
ischemic events and adherent to treatment at
1 month, as was done in XIENCE 28. Although the
derivation of the 1-month event-free cohort in
XIENCE 90 was necessary for the purpose of the
analysis, it resulted in lower rates of adherence to
3-month DAPT compared with 1-month DAPT. This
imbalance might have contributed to the outcome
differences between the 2 groups, especially with
respect to bleeding. However, the results of the
landmark analysis are concordant with the timing of
DAPT interruption as highlighted by the significant
bleeding risk reduction observed in the period of
actual treatment difference (1-3 months) and not
thereafter (3-12 months). Moreover, the rates of the
primary ischemic endpoint were largely comparable
between 1-month and 3-month DAPT during
the overall follow-up as well as at 90 days.



FIGURE 2 Antiplatelet Medication Use
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Rates of adherence to antiplatelet therapy in patients on 1-month DAPT (A) and 3-month DAPT (B). The aspirin group includes patients on
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FIGURE 3 Primary Ischemic Endpoint
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Propensity score stratified mean (PS-SM) rates of all-cause death or myocardial infarction from 1 to 12 months post-PCI in patients receiving 1-month DAPT vs 3-month

DAPT (A), and landmark analysis at 90 days (B). P value is from superiority test with a 1-sided alpha of 0.025. Error bars are SEM. DAPT ¼ dual antiplatelet therapy;

PCI ¼ percutaneous coronary intervention.
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A number of studies have evaluated the benefits of
early DAPT de-escalation strategies achieved by
lowering the dose or the potency of the P2Y12 inhibi-
tor (31-34). Other approaches that have recently been
investigated involve early aspirin withdrawal fol-
lowed by potent P2Y12 inhibitor monotherapy (35).
These studies altogether offer effective and poten-
tially safe alternatives to a standard DAPT regimen in
HBR patients, especially in the context of acute
coronary syndromes. However, important gaps
remain in the management of those undergoing
elective procedures, which are partly filled by the
results of the present study, where two-thirds of pa-
tients underwent index PCI for chronic coronary
syndrome. Further and more conclusive evidence is
TABLE 2 Outcomes Between 1 and 12 Months After PCI

1-Month DAPT (n ¼ 1,392) 3-Month

PS-SM Rate, % PS

All-cause death or MI 7.3

All-cause death 4.5

Cardiovascular death 2.3

MI 3.0

Definite or probable ST 0.3

Stroke 0.9

Ischemic stroke 0.7

Target lesion failure 5.1

BARC 2-5 bleeding 7.6

BARC 3-5 bleeding 3.6

Event rates are expressed as propensity score stratified mean (PS-SM) rates across qu
composite of cardiovascular death, target vessel MI, or clinically indicated target lesion

BARC ¼ Bleeding Academic Research Consortium; MI ¼ myocardial infarction; ST ¼ st
expected from the MASTER DAPT (Management of
High Bleeding Risk Patients Post Bioresorbable Poly-
mer Coated Stent Implantation With an Abbreviated
Versus Prolonged DAPT Regimen), which randomized
more than 4,300 HBR patients to an abbreviated vs
standard DAPT regimen across all the spectrum of
coronary artery disease presentations (36).
STUDY LIMITATIONS. Although a comparison of
clinical outcomes between patients on 1-month vs
3-month DAPT was prespecified, the propensity score
stratified analysis was not. Therefore, the present
analysis should be seen as post hoc and its results as
hypothesis-generating. The nonrandomized design
entails an inevitable risk for residual unmeasured
confounding, which may have contributed to the
DAPT (n ¼ 1,972)

PS-SM Difference, % (95% CI) P Value-SM Rate, %

7.5 �0.23 (�2.16 to 1.69) 0.41

4.6 �0.09 (�1.62 to 1.44) 0.45

2.6 �0.21 (�1.35 to 0.92) 0.36

3.8 �0.79 (�2.14 to 0.55) 0.12

0.3 0.05 (�0.37 to 0.47) 0.41

1.9 �0.96 (�1.83 to �0.09) 0.016

1.7 �1.01 (�1.83 to �0.20) 0.008

5.3 �0.17 (�1.79 to 1.45) 0.42

10.0 �2.46 (�4.59 to �0.33) 0.012

4.7 �1.07 (�2.57 to 0.43) 0.082

intiles in patients discontinuing DAPT at 1 and 3 months. Target lesion failure is a
revascularization.

ent thrombosis.



FIGURE 4 Key Secondary Bleeding Endpoint
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difference in stroke rates. Nonetheless, this risk
excess was more evident after 3 months of PCI when
both treatment groups discontinued DAPT, and a play
of chance cannot be excluded. The derivation of the
1-month event-free cohort in XIENCE 90 resulted in
TABLE 3 Landmark Analysis at 90 Days

1-Month DAPT (n ¼ 1,392) 3-Mont

PS-SM Rate, % P

From 31 to 90 days

All-cause death or MI 1.5

All-cause death 0.6

Cardiovascular death 0.4

MI 0.9

Definite or probable ST 0.2

Stroke 0.2

Ischemic stroke 0.2

Target lesion failure 1.2

BARC 2-5 bleeding 2.7

BARC 3-5 bleeding 1.0

From 91 to 365 days

All-cause death or MI 6.1

All-cause death 3.9

Cardiovascular death 2.0

MI 2.3

Definite or probable ST 0.2

Stroke 0.8

Ischemic stroke 0.6

Target lesion failure 4.1

BARC 2-5 bleeding 5.2

BARC 3-5 bleeding 2.9

Event rates are expressed as propensity score stratified mean (PS-SM) rate across quintile
of cardiovascular death, target vessel MI, or clinically indicated target lesion revasculari

N/A ¼ not applicable; other abbreviations as in Table 2.
poorer adherence to the antiplatelet regimen among
patients on 3-month DAPT compared with those on
1-month DAPT. The findings of this study may not
apply to patients who do not meet the XIENCE Short
DAPT program inclusion and exclusion criteria, such
h DAPT (n ¼ 1,972)

PS-SM Difference, % (95% CI) P ValueS-SM Rate, %

1.8 �0.31 (�1.23 to 0.61) 0.26

0.9 �0.36 (�1.01 to 0.28) 0.13

0.5 �0.17 (�0.66 to 0.31) 0.24

0.8 0.06 (�0.60 to 0.71) 0.43

0.1 N/A N/A

0.4 �0.20 (�0.61 to 0.22) 0.18

0.3 �0.16 (�0.55 to 0.24) 0.22

1.1 0.08 (�0.68 to 0.84) 0.42

4.4 �1.66 (�3.04 to �0.28) 0.009

2.1 �1.05 (�1.99 to �0.10) 0.015

6.1 0.03 (�1.73 to 1.79) 0.49

3.6 0.29 (�1.11 to 1.69) 0.34

2.0 �0.03 (�1.07 to 1.00) 0.48

3.2 �0.89 (�2.11 to 0.32) 0.074

0.2 N/A N/A

1.4 �0.69 (�1.46 to 0.07) 0.038

1.4 �0.79 (�1.51 to �0.07) 0.015

4.4 �0.22 (�1.70 to 1.27) 0.39

6.3 �1.05 (�2.78 to 0.68) 0.12

2.8 0.10 (�1.12 to 1.32) 0.44

s in patients discontinuing DAPT at 1 and 3 months. Target lesion failure is a composite
zation.



CENTRAL ILLUSTRATION 1 vs 3 Months of Dual Antiplatelet Therapy in High Bleeding Risk Patients
Undergoing Percutaneous Coronary Intervention
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Propensity score stratified mean rates of (top) death or MI, (middle) Bleeding Academic Research Consortium type 2-5 bleeding, and (bottom) Bleeding

Academic Research Consortium type 3-5 bleeding from 1 to 12 months and from 1 to 3 months post-PCI in patients receiving 1-month dual antiplatelet

therapy (n ¼ 1,392) vs 3-month dual antiplatelet therapy (n ¼ 1,972) after cobalt-chromium everolimus-eluting stent implantation. P value is from su-

periority test with a 1-sided alpha of 0.025. BARC ¼ Bleeding Academic Research Consortium; DAPT ¼ dual antiplatelet therapy; MI ¼ myocardial

infarction.
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as those with ST-segment elevation MI or requiring
complex PCI. Last, the HBR criteria used in the
XIENCE Short DAPT program were defined before the
Academic Research Consortium definition of HBR
became available.

CONCLUSIONS

Among HBR patients undergoing PCI with a cobalt-
chromium everolimus-eluting stent, a DAPT regimen
of 1 month compared with DAPT for 3 months was
associated with similar ischemic events and lower
bleeding risk.
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PERSPECTIVES

COMPETENCY IN PATIENT CARE AND PROCEDURAL

SKILLS: For patients at high risk of bleeding, discontinuation of

DAPT at 1 month after PCI with drug-eluting stents is a safe and

effective strategy to avoid bleeding.

TRANSLATIONAL OUTLOOK: Future trials in patients at

high risk of bleeding should compare the bleeding and

ischemic outcomes of monotherapy with either aspirin or a

P2Y12 inhibitor following 1 month of DAPT post-PCI.
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