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A pproximately, 1 in 5 patients with atrial fibril-
lation (AF) will undergo percutaneous coro-
nary intervention (PCI) or experience an

acute coronary syndrome (ACS). In light of their
concomitant need for long-term oral anticoagulation
therapy (OAC), these patients face the challenge of
identifying the optimal antithrombotic strategy to
prevent thrombotic recurrences.1 In fact, the combi-
nation of an OAC with dual antiplatelet therapy
(DAPT), also known as triple antithrombotic therapy,
is associated with a >3-fold increase in the risk of ma-
jor bleeding.2,3 Therefore, defining antithrombotic
regimens that can reduce bleeding risk without
increasing the incidence of coronary or cardioembolic
events has been a topic of extensive investigations.4-7

Results of randomized clinical trials support the pref-
erential use of a direct oral anticoagulant over a
vitamin K antagonist (VKA) in patients with AF who
undergo PCI or experience an ACS.4-7 However, the
most safe and effective DAPT regimen remains uncer-
tain. Recommendations from both Europe and North
America are now more aligned and recommend that
the default duration of DAPT therapy should be
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limited to the peri-PCI period (ie, up to 1-week post-
PCI), after which aspirin should be discontinued.8,9

Moreover, clopidogrel should be the P2Y12 inhibitor
of choice. However, guideline and consensus recom-
mendations also allow for variations in such regimen,
in terms of DAPT duration and choice, which should
be guided by a balanced assessment of competing
risks: thrombosis (stent and non-stent related) and
bleeding.8,9 This assessment might include demo-
graphic and clinical variables, as well as PCI
complexity and procedural success. Ideally, it would
be desirable for practitioners to personalize the dura-
tion of DAPT based on a prediction rule that easily
identifies patients at high bleeding risk and separates
patients who may potentially benefit from shortening
DAPT (eg, high bleeding and low ischemic risks) vs
prolonging DAPT (eg, low bleeding risk and high
ischemic risk).
In this issue of the Journal, Harskamp et al10 shed
some light on this matter by exploring in a substudy
of the AUGUSTUS (Open-Label, 2�2 Factorial, Ran-
domized, Controlled Clinical Trial to Evaluate the
Safety of Apixaban vs VKA and Aspirin vs Aspirin-
Placebo in Patients With Atrial Fibrillation and
Acute Coronary Syndrome and/or Percutaneous Cor-
onary Intervention) trial, the safety and efficacy of
the 4 tested antithrombotic regimens according
different bleeding and cerebrovascular ischemic risk,
defined using the HAS-BLED11 and CHA2DS2-VASC
scores,12 respectively. The authors report no statisti-
cal heterogeneity of response across the different risk
categories and conclude that a treatment regimen of
apixaban and a P2Y12 inhibitor, mostly clopidogrel,
with aspirin limited to the peri-PCI phase is prefer-
able across a wide range of bleeding and stroke risk
https://doi.org/10.1016/j.jacc.2021.11.034
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patients with AF in the first 6 months following an
ACS or PCI. It may be argued that the findings from
this post hoc analysis cannot be conclusive in light of
a number of considerations, as outlined in the
following text.

Neither the CHA2DS2-VASC nor the HAS-BLED
scores were developed to guide an antithrombotic
regimen in patients with AF who underwent PCI or
experienced an ACS. Hence, the consistency of find-
ings on outcomes in the different subgroups are not
of surprise. The use of other scores could have
potentially allowed to unravel some differences, as
suggested in a similar analysis of the RE-DUAL PCI
trial (Randomized Evaluation of Dual Antithrombotic
Therapy with Dabigatran versus Triple Therapy with
Warfarin in Patients with Nonvalvular Atrial Fibrilla-
tion Undergoing Percutaneous Coronary Interven-
tion).13 In contrast to HAS-BLED, the PRESISE-DAPT
score,14 at a standard bleeding risk cut-off $25,
proved to be well calibrated for International Society
of Thrombosis and Haemostasis15 major and clinical
relevant nonmajor bleeds. Thus, the PRECISE-DAPT
score, although developed for the prediction of out-
of-hospital bleeding among DAPT-treated patients,
might be considered to identify the antithrombotic
regimen intensity with the best benefit-risk ratio in an
individual patient with AF having PCI also treated
with an OAC.13,16,17 It should be acknowledged that
both studies were secondary analysis of a trials
testing outcomes in patients with AF and undergoing
PCI, a clinical scenario where capturing the risk of
thrombotic and bleeding events is even more com-
plex than in the general PCI population.5,6 Individual
components that identified an increased risk of
bleeding (eg, age, prior bleeding history, renal func-
tion, stroke risk) were largely identical in the
AUGUSTUS and RE-DUAL trial analysis.13 Yet, 2
different risk scores that weighed these similar
covariates differently lead to different conclusions,13

which highlights that more work has to be done to
better profile and predicting bleeding risk among OAC
patients.

Defining the optimal duration of DAPT in the
aforementioned analysis may be hampered by the
fact that risk factors for bleeding and thrombotic
complications overlap.18 When both ischemic and
bleeding risk factors are present, the risk factors for
bleeding emerged as most impactful on decision
making regarding DAPT duration among patients
without an indication for OAC.19 In patients with AF
undergoing PCI, OAC treatment by itself may already
be considered a major bleeding risk.20 In this sce-
nario, as acknowledged in the 2021 North American
consensus document, the Academic Research Con-
sortium High Bleeding Risk consensus criteria may be
valuable to further stratify and individualize bleeding
risks.8,16,17 In validation studies with incremental risk
criteria, beyond OAC use, a further increase in
bleeding risk is noted.8,21,22

Categorizing a patient as having high bleeding risk
is challenged by the notion that the risk for bleeding
is dynamic by nature and might change over time, a
process that cannot necessarily be accounted for
when limited to in-hospital criteria. As such, risk
scores based on baseline variables, even when useful
to improve the accuracy of the prognostic assump-
tions affecting clinical decisions, cannot be consid-
ered a clear-cut decision rule or a substitute for case-
by-case critical judgment (Table 1). The key question
remains in which patient should aspirin be pro-
longed beyond the peri-PCI phase (ie, up to 1 week)
to mitigate coronary (stent and nonstent-related)
more than cerebrovascular events. In AUGUSTUS,
30 days of triple therapy appears, in the authors’
words, to be the tipping point, with continued use of
aspirin thereafter resulting in increased bleeding
without significantly reducing ischemic events,
which is in line with the recent results of the MAS-
TER DAPT (Management of High Bleeding Risk Pa-
tients Post Bioresorbable Polymer Coated Stent
Implantation With an Abbreviated Versus Standard
DAPT Regimen) trial.16,17

In the era of precision medicine, particularly in the
setting of complex patients such as those with an
indication for OAC due to AF, and with recent PCI
and/or ACS, personalizing antithrombotic treatment
regimens based on calibrated risk scores is an unmet
need and warrants future investigation.
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TABLE 1 OAC Medium to Long-Term and PRECISE DAPT: Score Characteristics

ABC23 ATRIA24 HAS-BLED10 HEMORRHAGES25

Year of publication 2016 2011 2010 2006

Patients, n 14,537 (ARISTOTLE) 6,123 3,978 3,791

Patient population AF on OAC or NOAC Nonvalvular AF on warfarin Nonvalvular AF AF

Bleeding outcome Major bleeding at
median 1.7 y

Major bleeding at
median 3.5 y

Major bleeding at 1 y Bleeding requiring
hospitalization at follow-up

Bleeding definition ISTH adapted Protocol definition Protocol definition Bleeding requiring hospitalization

Score range 0 to 45 0 to 10 0 to 9 0 to 12

Development discrimination AUC ¼ 0.68 AUC ¼ 0.74 AUC ¼ 0.72 AUC ¼ 0.67 (W treated)

Validation discrimination AUC ¼ 0.71 AUC ¼ 0.74 None None

Validating dataset n ¼ 8,468 n ¼ 3,063 (derivation:
validation 2:1)

None None

Validating dataset RE-LY 0 to 10 None None

Scores: ABC (Age, biomarkers, clinical history)23; ATRIA (Anticoagulation and Risk Factors in Atrial Fibrillation24; HAS-BLED10; HEMORRHAGES25; Kuijer et al26; OBRI (Outpatient
Bleeding Risk Index)27; ORBIT-AF (Outcomes Registry for Better Informed Treatment of Atrial Fibrillation)28; PRECISE-DAPT (The Predicting Bleeding Complications in Patients
Undergoing Stent Implantation and Subsequent Dual Antiplatelet Therapy Score)14; RIETE (Receiving Anticoagulant Therapy for Venous Thromboembolism)29; Shireman et al.30

AF ¼ atrial fibrillation; AUC ¼ area under the curve; DVT ¼ deep vein thrombosis; GI ¼ gastrointestinal; ISTH ¼ International Society on Thrombosis and Hemostasis;
PCI ¼ percutaneous coronary intervention; PE ¼ pulmonary embolism; TIMI ¼ Thrombolysis In Myocardial Infarction; VTE ¼ venous thromboembolism.
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1999 1998 2015 2017 2008 2006
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patients
(VTE, cardiac
surgery, AF)
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Bleeding during 3 mo
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Major
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follow-up 552 d

Major bleeding
within 3 mo

GI or Intracranial
bleeding within 3 m

Protocol definition Protocol
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GI or intracranial
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