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PREFACE

The American College of Cardiology (ACC) has a long
history of developing documents (e.g., decision path-
ways, health policy statements, appropriate use criteria)
to provide members with guidance on both clinical and
nonclinical topics relevant to cardiovascular care. In most
circumstances, these documents have been created to
complement clinical practice guidelines and to inform
clinicians about areas where evidence may be new and
evolving or where sufficient data may be more limited.
Despite this, numerous care gaps continue to exist,
highlighting the need for more streamlined and efficient
processes to implement best practices in service to
improved patient care.

Central to the ACC’s strategic plan is the generation of
“actionable knowledge”—a concept that places emphasis
on making clinical information easier to consume, share,
integrate, and update. To this end, the ACC has evolved
from developing isolated documents to the development
of integrated “solution sets.” Solution sets are groups of
closely related activities, policy, mobile applications, de-
cision support, and other tools necessary to transform
care and/or improve heart health. Solution sets address
http://guide.medlive.cn/
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key questions facing care teams and attempt to provide
practical guidance to be applied at the point of care. They
use both established and emerging methods to dissemi-
nate information for cardiovascular conditions and their
related management. The success of the solution sets
rests firmly on their ability to have a measurable impact
on the delivery of care. Because solution sets reflect cur-
rent evidence and ongoing gaps in care, the associated
content will be refined over time to best match changing
evidence and member needs.

Expert consensus decision pathways (ECDPs) repre-
sent a key component of solution sets. The methodol-
ogy for ECDPs is grounded in assembling a group of
clinical experts to develop content that addresses key
questions facing our members across a range of high-
value clinical topics (1). This content is used to inform
the development of various tools that accelerate real-
time use of clinical policy at the point of care. They
are not intended to provide a single correct answer;
rather, they encourage clinicians to ask questions and
consider important factors as they define treatment
plans for their patients. Whenever appropriate, ECDPs
seek to provide unified articulation of clinical practice
guidelines, appropriate use criteria, and other related
ACC clinical policy. In some cases, covered topics will
be addressed in subsequent clinical practice guidelines
as the evidence base evolves. In other cases, these will
serve as stand-alone policy.

Ty J. Gluckman, MD, FACC
Chair, ACC Solution Set Oversight Committee

1. INTRODUCTION

Current estimates suggest that approximately one in four
individuals will develop atrial fibrillation (AF) during
their lifetime (2,3). AF increases the risk of stroke 4- to
5-fold and accounts for 15% to 20% of ischemic strokes
(4–6). In addition, strokes associated with AF tend to be
more severe, with higher rates of death and severe
disability (6,7). For the vast majority of patients with AF,
treatment with oral anticoagulant (OAC) therapy is asso-
ciated with significantly lower stroke rates compared
with aspirin or placebo (8–10). Accordingly, current AF
guidelines provide strong support for use of OACs,
particularly in those at higher stroke risk, such as those
individuals with a high CHA2DS2-VASc score, presence of
certain valvular lesions (e.g., mitral stenosis), or other
predisposing factors (11).

Coronary artery disease (CAD) is a common comorbid-
ity in patients with AF, occurring in roughly 25% to 35% of
this population (12–15). This percentage is due, in large
part, to the multiple shared risk factors of both conditions
(e.g., obesity, hypertension, diabetes mellitus). It is
estimated that patients on a chronic OAC with CAD are 7
times more likely to have a separate indication for
concomitant antiplatelet therapy (APT) than those
without CAD (16). In addition, approximately 10% of pa-
tients with recent percutaneous coronary intervention
(PCI) have concomitant AF (17,18).

Similar to AF, venous thromboembolism (VTE),
including deep venous thrombosis and pulmonary em-
bolism, is quite common, with an overall incidence esti-
mated to be 1 to 2 per 1,000 person-years (19). VTE is
usually treated with anticoagulant (AC) therapy as well.
The drug used and length of treatment depend on the
presence or absence of a provoking factor and whether or
not the provoking factor is transient (e.g., surgery, preg-
nancy) or if a chronic condition is present (e.g., cancer,
thrombophilia, chronic immobility, or obesity) (20–22).
There may similarly be a pathophysiological link between
VTE and CAD, and a concomitant indication for APT may
exist in both patient populations (23–25).

Choosing the optimal antithrombotic regimen for pa-
tients needing an AC and APT can be a challenge for
practicing clinicians. Patients with either AF or VTE un-
dergoing PCI have historically been treated with an AC
and dual antiplatelet therapy (DAPT) (aspirin and a P2Y12

inhibitor [P2Y12i])—so called “triple therapy.” Support for
this practice came from older trials that suggested that an
OAC alone was not an optimal treatment for those un-
dergoing PCI and, similarly, that DAPT was not an optimal
treatment for AF or VTE (10,17,26).

Triple antithrombotic therapy, however, significantly
increases the risk of bleeding. In fact, it is estimated that
the addition of single APT to an OAC increases the risk of
bleeding $20% to 60% and the addition of DAPT to an
OAC further increases the risk 2- to 3-fold (27–33). In ab-
solute numbers, the risk of major bleeding with triple
antithrombotic therapy can be as high as 2.2% at 1 month
and 4% to 12% at 1 year (34–36). Because major bleeding is
associated with an up to 5-fold increased risk of death
following an acute coronary syndrome (ACS) (37,38), it is
important to identify the optimal antithrombotic therapy
for patients with atherosclerotic cardiovascular disease
(ASCVD) (39) and concomitant AF or VTE requiring an AC
(ASCVD is defined as stroke, transient ischemic attack
[TIA], documented CAD with stable angina, ACS, coronary
or other arterial revascularization, peripheral vascular
disease with or without claudication, and aortic aneu-
rysm) (39). Regardless of the underlying indication for
antithrombotic therapy, the ultimate goal is the same—
preserving antithrombotic efficacy while mitigating
bleeding. Accordingly, the intent of this ECDP is to pro-
vide guidance and recommendations regarding the
optimal antithrombotic therapy regimen in this patient
population.
http://guide.medlive.cn/
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2. METHODS

The clinical scenarios in this document assume that a
given patient has a pre-existing condition dictating the
need for AC therapy (AF, VTE) and subsequently develops
another condition requiring additional antithrombotic
therapy (e.g., CAD with the need for PCI) or, conversely,
that the patient is on APT for ASCVD, and subsequently
develops AF or VTE, requiring the addition of an AC.
Accordingly, the document is divided into 4 sections:

1. A patient with AF receiving an OAC who now needs PCI
and APT

2. A patient on APT for ASCVD with new-onset AF
requiring an OAC

3. A patient with prior VTE receiving an AC who now
needs PCI and APT

4. A patient on APT for ASCVD with a new VTE requiring
an AC

Two Heart House Roundtables, which involved multi-
ple stakeholders and focused on this topic, were held in
Washington, DC, in 2016 and 2017 and informed many of
the discussion points in this document. Additional evi-
dence from pivotal clinical trials and meta-analyses
assessing the optimal type and duration of antith-
rombotic therapy was collated and, where necessary,
supplemented by “best practice” recommendations
(29,40,41). Because trial data available for patients with
VTE are more limited, it is acknowledged that many of the
recommendations in this population are extrapolated
from trials in patients with AF.

The work of the Writing Committee was supported
exclusively by the ACC without commercial support.
Writing Committee members volunteered their time to
this effort. Conference calls with the Writing Committee
were confidential and attended only by committee
members and ACC staff. A formal peer review process
was completed, consistent with ACC policy, and
included expert reviewers nominated by the ACC. A
public comment period was also held to obtain further
feedback. Author and peer-reviewer relationships with
industry (RWI) pertinent to this document are disclosed
in Appendixes 1 and 2, respectively. Following recon-
ciliation of all comments, this document was approved
for publication by the Clinical Policy Approval
Committee.

The ACC and the Solution Set Oversight Committee
(SSOC) recognize the importance of avoiding real or
perceived RWI or other entities that may affect clinical
policy. The ACC maintains a database that tracks all rele-
vant relationships for ACC members and persons who
participate in ACC activities, including those involved in
the development of ECDPs. ECDPs follow ACC RWI Policy
in determining what constitutes a relevant relationship,
with additional vetting by the SSOC.

ECDP writing groups must be chaired or co-chaired by
an individual with no relevant RWI. Although vice chairs
and writing group members may have relevant RWI, this
must constitute less than 50% of the writing group.
Relevant disclosures for the writing group, external re-
viewers, and SSOC members can be found in Appendixes 1
and 2. To ensure complete transparency, a full list
of disclosure information, including relationships not
pertinent to this document, is available in an Online Ap-
pendix. Participants are discouraged from acquiring
relevant RWI throughout the writing process.
3. ASSUMPTIONS AND DEFINITIONS

To limit inconsistencies in interpretation, specific as-
sumptions and definitions were considered by the Writing
Committee in the development of this document.

3.1. General Clinical Assumptions and Considerations

1. For the purpose of this document, the underlying
assumption is that the patient has an indication for
both an AC and APT and is deemed to be suitable for the
use of both types of antithrombotic therapy together.

2. Patients with VTE have been under-represented in
clinical trials comparing outcomes with an AC and
APT. Given that the vast majority of the existing
literature is on patients with AF undergoing PCI, we
have used these results to extrapolate to the VTE
population, with inclusion of VTE-specific recom-
mendations related to dosage.

3. Recommendations for patients with AF relate specif-
ically to those with nonvalvular AF and should not be
extrapolated to those with valvular AF (a controver-
sial term in itself but most commonly defined as AF
associated with moderate to severe mitral stenosis,
most frequently rheumatic, or with mechanical heart
valves) (42).

4. Certain recommendations may not be applicable in all
patients with VTE, such as patients with triple-
positive antiphospholipid syndrome, because at least
1 of the direct oral anticoagulants (DOACs) was noted
to be inferior to vitamin K antagonists (VKAs) for this
indication (43,44).

5. Recommendations for other patient subsets, particu-
larly those excluded from the trials, may not be appli-
cable. This includes patients with prosthetic heart
valves (both mechanical and bioprosthetic), recent or
ongoing bleeding, known bleeding diatheses, or severe
renal insufficiency (estimated creatinine clearance<30
ml/min; specific for DOACs, not VKAs).
http://guide.medlive.cn/
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6. This pathway does not include recommendations
utilizing low-dose (referred to as “vascular-dose”)
DOACs for secondary cardiovascular prevention, as
were studied in the ATLAS-ACS TIMI 51 trial (Anti-Xa
Therapy to Lower Cardiovascular Events in Addition
to Standard Therapy in Subjects With Acute Coronary
Syndromes–Thrombolysis In Myocardial Infarction 51)
and COMPASS trial (Cardiovascular Outcomes for
People Using Anticoagulation Strategies); in those
trials, there was no other indication for the use of an
OAC (25,45).

7. Although this pathway does consider other manifes-
tations of clinical ASCVD beyond PCI for which APT
may be recommended, APT can usually be dis-
continued when AC therapy is initiated.

8. For patients with CAD undergoing PCI, this pathway is
disproportionately focused on APT following implan-
tation of a drug-eluting stent (DES). Bare metal stents
are no longer the preferred choice, even in high
bleeding-risk patients (35,46,47). The choice of DES
should take into account the available data regarding
individual stent performance with shorter duration of
DAPT (48,49).

9. For patients who do receive either a bare metal stent or
balloon angioplasty alone, shorter durations of DAPT
(#1 month) are feasible in the setting of stable ischemic
heart disease (SIHD); for those receiving PCI in the
setting of ACS, the duration of DAPT is the same, irre-
spective of the type of stent used (according to the 2016
ACC/American Heart Association [AHA] Guideline
Focused Update on Duration of Dual Antiplatelet
Therapy in PatientsWith Coronary Artery Disease) (50).

10. Although risk scores may be helpful in stratifying
patients according to thromboembolic and bleeding
risk, these risks frequently overlap and vary over
time. These issues highlight the limitations of a
generalized approach to treatment (51,52).
3.2. AC and APT Definitions

n AC refers to any anticoagulant in oral or parenteral
form.

n APT refers to antiplatelet therapy.
n DAPT refers to dual antiplatelet therapy, most

commonly in the form of aspirin and a P2Y12i, such as
clopidogrel, prasugrel, or ticagrelor.

n DOAC refers to any direct oral anticoagulant. For the
sake of this document, the DOACs for consideration are
apixaban, dabigatran, edoxaban, or rivaroxaban. Other
related terms (although not used in this pathway)
include novel oral anticoagulant (NOAC), non-VKA
OAC, or target-specific OAC.

n OAC refers to oral anticoagulant therapy, most
commonly in the form of a DOAC or VKA.
n SAPT refers to single antiplatelet therapy, most
commonly in the form of aspirin or a P2Y12i.

n Triple therapy refers to the simultaneous use of aspirin,
a P2Y12i, and an AC.

n Antithrombotic refers to use of APT and/or AC therapy.

4. PATHWAY SUMMARY GRAPHIC

Figure 1 Provides an overview of what is covered in the
ECDP. See each section for more detailed considerations
and guidance.

5. DESCRIPTION, RATIONALE, AND IMPLICATION

OF PATHWAY

For patients with long-term indications for both an AC
and APT, there exists an important need to reduce
ischemic/thrombotic events without incurring increased
bleeding risk. One approach has been to use triple
antithrombotic therapy but with a significantly shorter
P2Y12i duration. In the ISAR-TRIPLE trial (Triple Therapy
in Patients on Oral Anticoagulation After Drug Eluting
Stent Implantation), 614 patients on OAC therapy under-
going PCI with a DES were randomized to 6 weeks versus
6 months of clopidogrel on a background of continued
treatment with aspirin and OAC therapy (53). Although
patients treated with a shortened duration of clopidogrel
experienced no significant difference in the rate of
ischemic events (hazard ratio: 0.93; 95% CI: 0.43 to 2.05),
there was no reduction in the rate of Thrombolysis In
Myocardial Infarction major bleeding (hazard ratio: 1.35;
95% CI: 0.64 to 2.84). An alternative approach for patients
with indications for both AC therapy and APT has been
continued use of an AC and P2Y12i (dual antithrombotic
therapy), with discontinuation of aspirin at discharge or
soon after. This approach has been evaluated in multiple
randomized trials that have demonstrated either no sig-
nificant difference or noninferiority for ischemic end-
points but superior safety compared with triple
antithrombotic therapy (Table 1) (none of the trials were
individually powered for efficacy/thrombotic events).

The decision pathway algorithms created by the
Writing Committee are outlined in the following text and
reflect the 4 clinical scenarios discussed earlier. The
following general principles apply to all sections from
here on within this ECDP:

1. Overall, we recommend against the routine use of
triple antithrombotic therapy for most patients.
Accordingly, for patients requiring both an AC and
APT, we strongly recommend that the default strategy
after recent PCI be dual antithrombotic therapy con-
sisting of an AC and a P2Y12i.

2. When triple antithrombotic therapy is to be utilized,
we recommend that it be done for a limited duration
http://guide.medlive.cn/
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(shortest period possible) in patients at high throm-
botic risk. For instance, if the patient is perceived to
be at particularly high risk for coronary thrombosis
and bleeding risk is judged to be low, aspirin may be
added to a P2Y12i and an AC for up to 30 days
following PCI (54).

3. In the setting of recent PCI (#6 months for SIHD, #12
months for ACS), the preferred APT is a P2Y12i.

4. Consistent with other documents on this topic (55,56),
we recommend clopidogrel over other, more
potent P2Y12is and DOACs over VKAs when combina-
tion antithrombotic therapy is needed. Although
platelet function and genotype testing for clopidogrel-
treated patients has been explored, no clear
thrombotic benefit has been identified for routine use
and it will not be discussed further in this document
(57–60).

5. When aspirin is used in combination with an AC, the
daily dose should not exceed 100 mg.

6. If indefinite AC therapy is not indicated, the duration
of APT should follow the most recent 2016 ACC/AHA
DAPT guidelines once combination antithrombotic
therapy is no longer needed (50,61).

7. For patients requiring indefinite AC therapy, we
recommend that APT be continued for 1 year post-
PCI, as the safety and efficacy of an AC alone after
a short duration of APT has not been tested. As an
example, if a patient requiring indefinite AC therapy
undergoes PCI for SIHD, clopidogrel would be used
for 6 months post-PCI (consistent with the 2016
ACC/AHA Guideline Focused Update on Duration of
Dual Antiplatelet Therapy in Patients With Coronary
Artery Disease) (50). Beyond this period, SAPT with
either aspirin or clopidogrel should be continued for
an additional 6 months, along with the AC. There-
after, AC therapy alone could be used long-term.
Recent data from the AFIRE (Atrial Fibrillation and
Ischemic events with Rivaroxaban in Patients With
Stable Coronary Artery Disease Study) and OAC-
ALONE (Optimizing Antithrombotic Care in Patients
With AtriaL fibrillatiON and Coronary stEnt) trials
provide support for use of an OAC alone among
patients with stable CAD who need long-term anti-
coagulation (62,63). At the same time, if perceived
thrombotic risk is high (e.g., prior myocardial
infarction, complex lesions, presence of select
traditional cardiovascular risk factors, or extensive
ASCVD), and the patient is at low bleeding risk, it is
reasonable to continue SAPT beyond 12 months (in
line with prior ACC/AHA recommendations) (64).
http://guide.medlive.cn/
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TABLE 1 Randomized Trials of Dual Versus Triple Therapy for AF and PCI (29–33)

Trial Name WOEST PIONEER AF-PCI RE-DUAL PCI AUGUSTUS ENTRUST-AF PCI

Patients enrolled n ¼ 573 n ¼ 2,124 n ¼ 2,725 n ¼ 4,614 n ¼ 1,506

Trial design Open-label, Randomized Open-label, Randomized Open-label, Randomized 2 � 2 factorial randomized* Open-label, Randomized

Treatment arms Group 1: VKA (INR per
indication) þ P2Y12i vs.

Group 2: VKA (INR 2.0) þ
aspirin þ P2Y12i

Group 1: Rivaroxaban
(15 mg daily) þ P2Y12i vs.

Group 2: Rivaroxaban
(2.5 mg twice daily) þ
aspirin þ P2Y12i vs.

Group 3: VKA (INR 2–3) þ
aspirin þ P2Y12i

†

Group 1: Dabigatran
(110 mg twice
daily) þ P2Y12i vs.

Group 2: Dabigatran
(150 mg twice
daily) þ P2Y12i vs.

Group 3: VKA (INR 2–3) þ
aspirin (1–3 months) þ
P2Y12i

Group 1: Apixaban (5 mg
twice daily) þ P2Y12i vs.

Group 2: Apixaban (5 mg
twice daily) þ aspirin þ
P2Y12i vs.

Group 3: VKA (INR 2–3) þ
P2Y12i vs.

Group 4: VKA (INR 2–3) þ
aspirin þ P2Y12i

‡

Group 1: Edoxaban
(60 mg daily) þ P2Y12i
vs.

Group 2: VKA (INR 2–3) þ
aspirin (1–12
months) þ P2Y12i

§

Predominant P2Y12i Clopidogrel Clopidogrel Clopidogrel Clopidogrel Clopidogrel

Duration of ASA use
in dual
therapy arm

4 hours 72 hours 1.6 days 7 days 5 days

Follow-up 12 months 12 months 14 months 6 months 12 months

Indication for OAC
therapy

AF (69%)
Mechanical valve (10%)

AF (100%) AF (100%) AF (100%) AF (100%)

Indication for APT PCI for ACS (z28%)
PCI for SIHD (z72%)

PCI for ACS (z50%)
PCI for SIHD (z49%)

PCI for ACS (z50%)
PCI for SIHD (z50%)

PCI for ACS (z37%)
PCI for SIHD (z39%)
Medical treatment for ACS

(z24%)

PCI for ACS (z52%)
PCI for SIHD (z48%)

Primary outcome Any bleeding Clinically significant bleeding Major bleeding or
clinically relevant
nonmajor bleeding

Major bleeding or
clinically relevant
nonmajor bleeding

Major bleeding or
clinically relevant
nonmajor bleeding

Primary outcome
event rate(s),
(HR; 95% CI)

19.4% vs. 44.4%;
(0.36; 0.26–0.50)

Group 1 vs. 3
16.8% vs. 26.7%;

(0.59; 0.47–0.76)
Group 2 vs. 3
18.0% vs. 26.7%;

(0.63; 0.50–0.80)

Dabigatran 110 mg twice
daily vs. WTT 15.4% vs.
26.9%; (0.52; 0.42–0.63)

Dabigatran 150 mg twice
daily vs. WTT 20.2% vs.
25.7%; (0.72; 0.58–0.88)

Apixaban vs. VKA
10.5% vs. 14.7%;

(0.69; 0.58–0.81)
Aspirin vs. placebo
16.1% vs. 9.0%;

(1.89; 1.59–2.24)

17.0% vs. 20%;
(0.83; 0.65–1.05)

Primary ischemic/
thrombotic
endpoint

Death,
MI, stroke, target vessel

revascularization, and
stent thrombosis

Death from cardiovascular
causes, MI, or stroke

Death, Thromboembolic
events (MI, stroke, or
systemic embolism), or
unplanned
revascularization

Death or ischemic event
(stroke, MI, stent
thrombosis, or urgent
revascularization)

Cardiovascular death,
stroke, systemic
embolic event, MI, or
definite stent
thrombosis

Event rate for
primary ischemic/
thrombotic
endpoint (HR;
95% CI)

11.1% vs. 17.6%;
(0.60; 0.38-0.94)

Group 1 vs. 3
6.5% vs. 6.0%;

(1.08; 0.69-1.68)
Group 2 vs. 3
5.6% vs. 6.0%;

(0.93; 0.59-1.48)

Dabigatran 110 mg
twice daily vs. WTT

15.2% vs. 13.4%;
(1.13; 0.90-1.43)

Dabigatran 150 mg
twice daily vs. WTT

11.8% vs. 12.8%;
(0.89; 0.67-1.19)

Apixaban vs. VKA
6.7% vs. 7.1%;

(0.93; 0.75-1.16)
Aspirin vs. placebo
6.5% vs. 7.3%;

(0.89; 0.71-1.11)

7% vs. 6%;
(1.06; 0.71-1.69)

TIMI major bleeding
(HR; 95% CI)

3.2% vs. 5.6%;
(0.56; 0.25–1.27)

Group 1 vs. 3
2.1% vs. 3.3%;

(0.66; 0.33–1.31)
Group 2 vs. 3
1.9% vs. 3.3%;

(0.57; 0.28–1.16)

Dabigatran 110 mg
twice daily vs. WTT

1.4% vs. 3.8%;
(0.37; 0.20–0.68)

Dabigatran 150 mg
twice daily vs.
WTT 2.1% vs. 3.9%;
(0.51; 0.28–0.93)

Apixaban vs. VKA
1.7% vs. 2.1%;

(0.78; 0.51–1.20)
Aspirin vs. placebo
2.4% vs. 1.3%;

(1.93; 1.23–3.03)

2.0% vs. 3.2%;
(0.62; 0.33–1.19)

Stroke (HR; 95% CI) 1.1% vs. 2.8%;
(0.37; 0.10–1.40)

Group 1 vs. 3
1.3% vs. 1.2%

(1.07; 0.39–2.96)
Group 2 vs. 3
1.5% vs. 1.2%;

(1.36; 0.52–3.58)

Dabigatran 110 mg
twice daily vs.
WTT 1.7% vs. 1.3%;
(1.30; 0.63–2.67)

Dabigatran 150 mg
twice daily vs.
WTT 1.2% vs. 1.0%;
(1.09; 0.42–2.83)

Apixaban vs. VKA
0.6% vs. 1.1%;

(0.50; 0.26–0.97)
Aspirin vs. placebo
0.9% vs. 0.8%;

(1.06; 0.56–1.98)

1.3% vs. 1.6%;
(0.84; 0.36–1.95)

Myocardial infarction
(HR; 95% CI)

3.2% vs. 4.6%;
(0.69; 0.29–1.60)

Group 1 vs. 3
3.0% vs. 3.5%;

(0.86; 0.46–1.59)
Group 2 vs. 3
2.7% vs. 3.5%;

(0.75; 0.40–1.42)

Dabigatran 110 mg
twice daily vs.
4.5% vs. 3.0%;
(1.51; 0.94–2.41)

Dabigatran 150 mg
twice daily vs.
WTT 3.4% vs. 2.9%;
(1.16; 0.66–2.04)

Apixaban vs. VKA
3.1% vs. 3.5%;

(0.89; 0.65–1.23)
Aspirin vs. placebo
2.9% vs. 3.6%;

(0.81; 0.59–1.12)

3.9% vs. 3.0%;
(1.26; 0.73–2.17)

Continued on the next page
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TABLE 1 Continued

Trial Name WOEST PIONEER AF-PCI RE-DUAL PCI AUGUSTUS ENTRUST-AF PCI

Stent thrombosis
(HR; 95% CI)

1.4% vs. 3.2%;
(0.44; 0.14–1.44)

Group 1 vs. 3
0.8% vs. 0.7%;

(1.20; 0.32–4.45)
Group 2 vs. 3
0.9% vs. 0.7%;

(1.44; 0.40–5.09)

Dabigatran 110 mg
twice daily vs.
WTT 1.5% vs. 0.8%;
(1.86; 0.79–4.40)

Dabigatran 150 mg
twice daily vs. WTT
0.9% vs. 0.9%;
(0.99; 0.35–2.81)

Apixaban vs. VKA
0.6% vs. 0.8%;

(0.77; 0.38–1.56)
Aspirin vs. placebo
0.5% vs. 0.9%;

(0.52; 0.25–1.08)

1.1% vs. 0.8%;
(1.32; 0.46–3.79)

Cardiovascular
death
(HR 95% CI)

1.1% vs. 2.5%;
(0.43; 0.11–1.66)

Group 1 vs. 3
2.4% vs. 1.9%;

(1.29; 0.59–2.80)
Group 2 vs. 3
2.2% vs. 1.9%;

(1.19; 0.54–2.62)

Dabigatran 110 mg
twice daily vs. WTT
3.8% vs. 3.2%
(1.17; 0.72–1.89)

Dabigatran 150 mg
twice daily vs. WTT
2.8% vs. 3.1%
(0.84; 0.47–1.51)

Apixaban vs. VKA
2.5% vs. 2.3%;

(1.05; 0.0.72–1.52)
Aspirin vs. placebo
2.3% vs. 2.5%;

(0.92; 0.63–1.33f)

2.3% vs. 2.1%;
(1.06; 0.54–2.10)

*AUGUSTUS was half double-blind (aspirin) and half open-label. The treatment regimen comparing apixaban with a VKA was open-label; however, the regimen comparing aspirin with matching
placebo was double-blind.
†Group 1: Rivaroxaban 15 mg once daily with food (or 10 mg once daily with or without food for CrCl 30 to <50 mL/min) plus P2Y12i for 12 months. Group 2: Rivaroxaban 2.5 mg twice daily with or
without food plus DAPT for 1, 6, or 12 months followed by rivaroxaban 15 mg once daily with food (or 10 mg once daily with or without food for CrCl 30 to <50 mL/min) plus low-dose aspirin to 12
months. Group 3: VKA þ DAPT for 1, 6, or 12 months followed by VKA þ low-dose aspirin to 12 months.
‡Apixaban 5 mg twice daily reduced to 2.5 mg twice daily for patients with $2 of the following: serum creatinine $1.5 mg/dL, age $80 years, body weight #60 kg.
§Edoxaban 60 mg once daily or 30 mg once daily if CrCl 15-50 mL/min, body weight #60 kg, or use of certain P-glycoprotein inhibitors (cyclosporine, dronedarone, erythromycin, ketoconazole,
verapamil or amiodarone).
ACS ¼ acute coronary syndrome; AF ¼ atrial fibrillation; ASA ¼ aspirin; AUGUSTUS ¼ Open-Label, 2�2 Factorial, Randomized, Controlled Clinical Trial to Evaluate the Safety of Apixaban vs
Vitamin K Antagonist and Aspirin vs Aspirin Placebo in Patients With Atrial Fibrillation and Acute Coronary Syndrome and/or Percutaneous Coronary Intervention; CI ¼ confidence interval; CrCl ¼
creatinine clearance; ENTRUST-AF PCI ¼ Edoxaban-Based Versus Vitamin K Antagonist-Based Antithrombotic Regimen After Successful Coronary Stenting in Patients With Atrial Fibrillation trial;
HR ¼ hazard ratio; INR ¼ international normalized ratio; MI ¼ myocardial infarction; P2Y12 ¼ P2Y12 inhibitor; P-glycoprotein ¼ permeability glycoprotein; PCI ¼ percutaneous coronary inter-
vention; PIONEER AF-PCI ¼ An Open-Label, Randomized, Controlled, Multicenter Study Exploring Two Treatment Strategies of Rivaroxaban and a Dose-Adjusted Oral Vitamin K Antagonist
Treatment Strategy in Subjects With Atrial Fibrillation Who Undergo Percutaneous Coronary Intervention; RE-DUAL PCI ¼ Triple Therapy With Warfarin in Patients With AF That Undergo a PCI With
Stenting trial; SIHD ¼ stable ischemic heart disease; TIMI ¼ Thrombolysis In Myocardial Infarction; VKA ¼ vitamin K antagonist; WOEST ¼ What is the Optimal antiplatElet and anticoagulant
therapy in patients with oral anticoagulation and coronary StenTing trial; WTT ¼ warfarin triple therapy.
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8. For patients deemed to be at high risk of bleeding,
discontinuation of SAPT before the recommended
duration can be considered (after 3 months for
those presenting with SIHD and after 6 months
for those presenting with ACS), but the relative
risks of stent thrombosis versus bleeding need to be
considered.

9. For patients who are not candidates for a DOAC and
require treatment with a VKA, it is reasonable to aim
for the lower end of the target international normal-
ized ratio (INR) range (i.e., 2.0 to 2.5), with more
frequent INR monitoring to reduce bleeding risk (65).
Careful attention to time spent in the therapeutic
range for patients on a VKA is important.

10. For patients on $2 antithrombotic agents, we recom-
mend starting or continuing a proton pump inhibitor
(or histamine H2-receptor antagonist in selected
cases) along with avoidance of concomitant nonste-
roidal anti-inflammatory drugs to reduce the risk of
gastrointestinal (GI) bleeding. Clinicians should be
vigilant about discontinuing the proton pump inhibi-
tor (or histamine H2-receptor antagonist) when the
regimen returns to OAC therapy alone, unless there
are other indications for continued use. There have
been concerns regarding reduced efficacy of clopi-
dogrel with concomitant proton pump inhibitor use,
particularly omeprazole (66,67). However, in the only
randomized controlled trial on this topic, omeprazole
was protective for GI bleeding without an increase in
ischemic events (68).

11. For patients undergoing PCI, the characteristics and
morphology of the vessel, lesion, and stent location
may influence decisions regarding DAPT duration and
the safety of shortening it, irrespective of the type of
stent used. Higher risk lesion characteristics include
bifurcation lesions, thrombus-containing lesions, long
lesions, among others, but if there is uncertainty, it
should be discussed with an interventional cardiolo-
gists on a case-by-case basis.

12. Cost and patient preference may be taken into
consideration when making decisions regarding
choice of therapy.
5.1. Clinical Scenario 1: Patient With AF on AC Therapy Who
Now Needs PCI

For patients with AF who are appropriate candidates
for an OAC (refer to the 2019 ACC/AHA/Heart Rhythm
Society Guidelines on AF for eligibility), the duration of
treatment should be lifelong, unless contraindications
are present/develop or alternative therapy such as a left
atrial appendage occlusion device is used (11,69,70).
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FIGURE 2 Patient With AF on AC Who Now Needs PCI
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Figures 2 and 3 provide an overview of the patient with
pre-existing AF receiving an OAC who presents for PCI. In
general, if the patient was on a DOAC before PCI, the same
DOAC would be continued afterwards, with the addition
of a P2Y12i (clopidogrel is generally preferred). If the pa-
tient was on a VKA previously, the VKA could be reini-
tiated post-PCI, although the preferred option in eligible
patients would be to substitute a DOAC instead. Assess-
ment of the type and dose of DOAC can be based on the
clinical trial results. An unusual scenario would be a pa-
tient who was on a DOAC for AF prior to PCI who then
develops a specific allergy or significant renal dysfunction
that precludes further use of a DOAC and instead warrants
the transition to a VKA, or switching to another DOAC.

Low-dose aspirin is recommended for the duration of
the hospitalization, and in general, we recommend dis-
continuing it prior to/upon discharge in most patients
(71). Although the default approach is DAPT, because the
risk of stent-related thrombotic complications is greatest
in the first month post-PCI, one may consider continuing
aspirin (81 mg/day) for 30 days (at which point the patient
should switch to an OAC and P2Y12i) in those with high
thrombotic risk and low bleeding risk. Alternatively, in
patients at particularly high stent thrombosis risk (e.g.,
patients with ACS), ticagrelor may be used in lieu of clo-
pidogrel as the P2Y12i agent of choice, although data on
ticagrelor are limited. At this time, we do not recommend
prasugrel as a component of a triple-therapy regimen. In 1
small study, triple therapy using a VKA, aspirin, and
prasugrel was associated with a 4-fold higher rate of
bleeding (72). As discussed in the previous text, the
duration of P2Y12i monotherapy should be, in general, 6
months for SIHD and 12 months for ACS.

5.1.1. General Principles

1. The proposed antithrombotic regimen should always
account for the patient’s ischemic and bleeding risk as
well as presentation (SIHD vs. ACS). An individualized
approach is important.

2. For OAC therapy post-PCI in patients with AF, a DOAC
is preferred, owing to its: a) lower risk of major, fatal,
and intracranial bleeding compared with a VKA; b)
http://guide.medlive.cn/
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FIGURE 3 Patient on AC Who Now Needs PCI
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simplicity; c) rapid onset of action; and d) lack of need
for bridging anticoagulation (54). Table 2 shows the
dosing recommendations for DOACs in AF.

3. For patients on a VKA for AF with a history of good
INR control prior to PCI, continuation of the VKA may
be considered post-PCI. For these patients, however:

a. One can consider continuing aspirin (81 mg/day)

post-PCI until the INR is in the therapeutic range
(ideally, 2.0 to 2.5, as described in the previous
text).

b. Patients at high risk of stroke (e.g., left atrial or left
atrial appendage thrombus, complete INR reversal
or parenteral vitamin K administration prior to PCI,
very high risk of thromboembolism) may be
considered for bridging with parenteral anti-
coagulation until the INR is in the therapeutic
range.
4. Given that the intensity and duration of the P2Y12i
plays a key role in bleeding complications after PCI,
the chosen agent must be evaluated carefully.
Because both prasugrel and ticagrelor have been
associated with a higher risk of bleeding compared
with clopidogrel, we believe preference should be
given to clopidogrel after PCI in patients requiring a
long-term OAC , although some support for ticagrelor
in this setting exists as well (50,65,70,73). Data on the
combination of prasugrel with a DOAC are also very
scarce. Accordingly, the use of prasugrel should be
avoided in patients treated concomitantly with an
OAC (72).

5. Although the default approach is for dual antith-
rombotic therapy, because the risk of stent-related
thrombotic complications is greatest in the first
month post-PCI, one may consider additional use of
aspirin (81 mg/day) for up to 30 days in those with high
thrombotic risk and low bleeding risk (50,54,74–76).

6. For patients presenting with an ACS and requiring an
OAC for AF, SAPT with a P2Y12i should be continued
for 12 months (50).

7. For patients presenting with SIHD and requiring an
OAC for AF, SAPT with clopidogrel should be
continued for 6 months. An additional 6 months of
http://guide.medlive.cn/
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TABLE 2 Dosing Table for AF (11,78-82)

Agent
Stroke Prevention Atrial

Fibrillation Dose for Stroke Prevention in AF*

Apixaban 5 mg orally twice daily Dose reduction to 2.5 mg orally twice daily if the patient meets at least 2 of the following 3 characteristics:
n Age $80 years
n Actual body weight #60 kg and/or
n Serum creatinine $1.5 mg/dL
Patients with ESKD receiving hemodialysis were not enrolled in clinical trials. However, the prescribing information sug-
gests no dosing adjustment for patients with ESKD, unless they have additional dose reduction characteristics.

Dabigatran 150 mg orally twice daily Dose reduction to 75 mg orally twice daily if the CrCl (estimated using actual body weight) is 15–30 mL/min. Dose reduction
is not recommended for patients with ESKD in the 2019 ACC/AHA/HRS AF guideline focused update.†

110 mg orally twice daily The FDA has not approved this dose for use in AF in the United States. In the European label, a twice-daily dose of 110 mg is
recommended for patients age $80 years and “for consideration” for those age 75-80 years.

Edoxaban 60 mg orally once daily The 60-mg once-daily dose is for patients with a CrCl (estimated using actual body weight) of 51–95 mL/min (not
recommended for patients with a CrCl >95 ml/min). Dose reduction to 30 mg orally once daily if the CrCl is 15–50 mL/
min. Patients with ESKD were not enrolled in clinical trials, and the prescribing information provides no dosing
recommendations for patients with ESKD.

Rivaroxaban 20 mg orally once daily Dose reduction to 15 mg orally once daily with the evening meal for patients with CrCl (estimated using actual body
weight) #50 mL/min. Patients with ESKD were not enrolled in clinical trials. Dose reduction not recommended for
patients with ESKD in the 2019 ACC/AHA/HRS AF guideline focused update.†

15 mg orally once daily This is the dose that was studied in PIONEER AF-PCI, with adjunctive use of a P2Y12i. This dose has not been approved for
stroke prevention in AF for those with a CrCl >50 ml/min without concomitant P2Y12i use. When this lower, off-label
dosing strategy is used in those with CrCl <50, the dose should be adjusted to 10 mg.

VKA When used with APT
INR 2.0–3.0‡

NA

*Dosing information in this table does not take drug–drug interactions into consideration. The reader is encouraged to review the specific drug prescribing information.
†Although the prescribing information provides dosing recommendations for patients with ESKD, the 2019 ACC/AHA/HRS AF guideline focused update recommends apixaban or
warfarin for patients with ESKD. Dabigatran, rivaroxaban, and edoxaban are considered Class III (no benefit) in this population.
‡Reasonable to aim for the lower end of the target INR range (i.e., 2.0–2.5). Monitor INR more frequently.

ACC ¼ American College of Cardiology; AF ¼ atrial fibrillation; AHA ¼ American Heart Association; APT ¼ antiplatelet therapy; CrCl ¼ creatinine clearance; ESKD ¼ end-stage kidney
disease; FDA¼ U.S. Food and Drug Administration; HRS ¼ Heart Rhythm Society; INR ¼ international normalized ratio; NA ¼ not applicable; P2Y12i ¼ P2Y12 inhibitor; PIONEER AF-PCI¼
An Open-Label, Randomized, Controlled, Multicenter Study Exploring Two Treatment Strategies of Rivaroxaban and a Dose-Adjusted Oral Vitamin K Antagonist Treatment Strategy in
Subjects With Atrial Fibrillation Who Undergo Percutaneous Coronary Intervention; VKA ¼ vitamin K antagonist.
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SAPT (with either aspirin or clopidogrel) is recom-
mended thereafter for a total of 12 months of SAPT.

8. For patients deemed to be at high risk of bleeding,
discontinuation of SAPT before the recommended
duration can be considered (after 3 months for those
presenting with SIHD and after 6 months for those
presenting with ACS), but the relative risks of stent
thrombosis versus bleeding need to be considered.

9. If perceived thrombotic risk is high (e.g., prior
myocardial infarction, complex lesions, presence of
select traditional cardiovascular risk factors, or
extensive ASCVD) and the patient is at low bleeding
risk, it is reasonable to continue SAPT beyond 12
months (in line with prior ACC/AHA recommenda-
tions) (74,77).

10. Although a DES is the preferred stent type for those
requiring OAC therapy after PCI, patients with SIHD
treated with a bare metal stent should receive at least
1 month of SAPT with a P2Y12i.

5.2. Clinical Scenario 2: Patient on APT With a
New Diagnosis of AF

5.2.1. Assessment of Thromboembolic and Bleeding Risk

Figure 4 addresses the antithrombotic management of a
patient who is taking APT for cardiovascular, peripheral
vascular, or cerebrovascular disease who subsequently
develops AF requiring an OAC. In such patients, it is
important to first assess their thromboembolic and
bleeding risks.

The CHA2DS2-VASc score is arguably the most
extensively validated and widely used tool to assess the
patient’s risk of stroke or systemic embolism
(Supplemental Table 1). Current ACC/AHA/Heart Rhythm
Society guidelines recommend that men with a
CHA2DS2-VASc score $2 and women with a score $3
take an OAC (11,82). Patients with lower scores may be
considered for OAC therapy based on additional clinical
factors (left atrial enlargement, left ventricular hyper-
trophy, and so on), and patient preference. Patients
with AF and certain conditions, such as hypertrophic
cardiomyopathy and rheumatic mitral stenosis, are
advised to take an OAC regardless of the CHA2DS2-VASc
score; similar guidance exists for patients undergoing
electrical cardioversion or AF ablation (11). The type of
AF (paroxysmal vs. persistent), the presence or absence
of AF symptoms, and the AF burden do not usually
affect OAC decision-making, although the role of OAC
therapy in patients with brief, asymptomatic, device-
detected AF is uncertain (83).

Whereas several bleeding risk scores (e.g., HAS-BLED,
HEMORR2HAGES, and ATRIA) (Supplemental Table 2)
and definitions (e.g., ARC-HBR) exist, none are perfectly
discriminant (84–88). Some bleeding conditions, such as
recent spontaneous intracranial hemorrhage, represent
http://guide.medlive.cn/
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FIGURE 4 Patient on APT With a New Diagnosis of AF
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strong contraindications to OAC therapy, whereas others,
such as easy bruising, epistaxis, or hemorrhoids, make
decision-making regarding OAC management more diffi-
cult. It is important to note that OAC therapy has histor-
ically been underutilized due to increased concerns about
bleeding complications and underestimation of throm-
boembolic risk (89). After a review of relevant data, the
benefits and risks of OAC therapy should be discussed
with the patient using shared decision-making, while
factoring in the patient’s goals and preferences. Some
patients at very low risk (i.e., CHA2DS2-VASc score of
0 without relevant comorbidities) will: 1) not require an
OAC; 2) remain on prescribed APT; and 3) exit the
pathway. Patients with a higher thromboembolic risk who
also have very high bleeding risk or other appropriate
reasons to seek an alternative to OAC therapy may be
considered for left atrial appendage occlusion and would
also exit the pathway (90,91). Table 2 shows the dosing for
DOACs in AF.
5.2.2. Determining Indication for APT

For patients with AF who have an indication for OAC
therapy and an acceptable bleeding risk, the next step
involves reassessing the original and current indication(s)
for APT. This assessment should include a history and
physical examination, looking particularly for symptoms
and signs of cardiovascular disease (e.g., angina, recent
neurological symptoms, bruits, and so on). It is also very
important to ascertain the timing and details around prior
cardiovascular events such as myocardial infarction, pe-
ripheral or cerebral embolism, and coronary or other
arterial interventional procedures.

5.2.3. Management of Antithrombotic Therapy Based on the

Indication for APT

1. Primary prevention of ASCVD
n The 2019 ACC/AHA Guideline on the Primary Pre-

vention of Cardiovascular Disease noted that
low-dose aspirin (75 to 100 mg daily) might be
http://guide.medlive.cn/
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considered for the primary prevention of ASCVD
among select adults 40 to 70 years of age who are at
higher ASCVD risk but not at increased bleeding risk
(92). If such patients were to develop AF requiring
OAC therapy, the appropriate management is nearly
always to stop APT and start an OAC (93).

2. SIHD
n For patients on SAPT for SIHD, with no history of an

ACS and no prior revascularization who develop AF
requiring OAC therapy, the appropriate manage-
ment is nearly always to stop APT and start an OAC.

n For patients on APT for SIHD, with no history of an
ACS but who have had a prior PCI, the time since
PCI should be assessed.
n If it has been #6 months since PCI, our recom-
mendation for most patients would be to stop
aspirin, continue clopidogrel, and start an OAC
(with preference given to a DOAC for the rea-
sons given in the previous text [see section
5.1.1]).

n If it has been 6 to 12 months since PCI, we
recommend continuing SAPT with either aspirin
or clopidogrel until 1 year post-PCI, alongwith an
OAC.

n For >12 months post-PCI, OAC alone can be
used long-term.

n For patients on APT for SIHD with no history of an
ACS but prior coronary artery bypass graft (CABG)
surgery, the time since CABG surgery should be
assessed. We recommend continuing aspirin (<100
mg/day) if <1 year post-CABG surgery and stopping
aspirin >1 year post-CABG surgery (62).

3. History of ACS
n Patients with ACS (unstable angina, non–ST-eleva-

tion myocardial infarction, and ST-elevation
myocardial infarction) are usually treated with
DAPT for 12 months (50,94).
n If it has been #12 months since the ACS, our
recommendation for most patients would be to
stop aspirin, continue the P2Y12i (with prefer-
ence given to clopidogrel), and start an OAC
(with preference given to a DOAC for the rea-
sons given in the previous text (see section
5.1.1).

n If it has been >12 months since the ACS, APT
may be stopped and most patients can be
treated with an OAC alone.

n For patients at high bleeding risk and low
ischemic risk, shorter durations of APT can be
considered.

n At the clinician’s discretion, selected patients
felt to be at higher thrombotic risk due to: a) the
nature of the coronary lesion; b) the type, loca-
tion, number, or length of coronary stents; or c)
other clinical factors, and low bleeding risk may
continue SAPT (aspirin 81mg daily or clopidogrel
75 mg daily) beyond 12 months while on an OAC.
4. History of Cerebrovascular Disease
n Cerebrovascular disease is notable for being a het-

erogeneous condition, encompassing a broad range
of clinical syndromes and pathophysiological
states, including intracranial small-vessel disease;
large-vessel disease involving the extracranial or
intracranial vessels; cardioembolism related to AF,
an anterior wall motion abnormality, severely
reduced left ventricular systolic function, or a
patent foramen ovale; illicit drug use; arterial
dissection; or less common mechanisms such as
hypercoagulability, vasculopathy, or genetic dis-
eases. These conditions may be asymptomatic
(detected only on imaging studies) or symptomatic,
manifesting as a TIA or stroke/cerebrovascular ac-
cident. The antithrombotic therapy used will
depend upon the type of cerebrovascular disease,
prior symptomatic events, prior interventions, and
perceived bleeding risk. For example, in patients
with a concomitant diagnosis of cerebral amyloid
angiopathy, the risk of recurrent intracranial hem-
orrhage is very high and generally precludes use of
anticoagulation (95). For patients presenting with
AF appropriate for an OAC who have a prior history
of cerebrovascular disease and are currently
receiving APT, the pathway separates patients into
3 broad categories:

1. For patients on APT for prior TIA or cerebrovas-

cular accident who develop AF requiring OAC
therapy, the pathway recommends stopping all
APT and treating with an OAC alone (DOAC
preferred) when considered safe from the
perspective of hemorrhagic transformation,
typically between 2 and 14 days following an
acute event (74–76). Given that TIA is often the
diagnosis when no infarct or hemorrhage is
noted on imaging, an OAC can typically be
initiated immediately.

2. For patients who have undergone recent carotid
endarterectomy, the pathway recommends
stopping all APT and treating with an OAC alone
(DOAC preferred) when considered safe from risk
of post-operative bleeding, typically 3 to 14 days
after surgery.

3. For patients with carotid stenting within the
previous 1 to 3 months, our recommendation for
most patients would be to stop aspirin, continue
the P2Y12i (clopidogrel preferred), and start an
OAC (DOAC preferred). If the standard duration
of DAPT after carotid stenting has ended (usually
1 to 3 months), all APT may be stopped, and most
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TABLE 3 Management Summary for Acute VTE Based on CHEST and International Practice Guidelines (21,102)

Clinical Scenario Length of Therapy Anticoagulant Choice

DVT/PE provoked by surgery 3 months DOAC preferred over VKA

DVT/PE provoked by nonsurgical
transient risk factor

3 months DOAC preferred over VKA

Unprovoked DVT/PE n Indefinite therapy if low/moderate bleeding risk
n 3 months if high bleeding risk

DOAC preferred over VKA

Recurrent unprovoked DVT/PE n Indefinite therapy if low/moderate bleeding risk
n 3 months if high bleeding risk

DOAC preferred over VKA

DVT/PE in setting of active cancer Indefinite therapy DOAC preferred over LMWH/VKA*; LMWH preferred over VKA

*The HOKUSAI VTE-Cancer, SELECT-D, ADAM VTE, and Caravaggio trials compared edoxaban, rivaroxaban, and apixaban, respectively, to dalteparin (103–106). VTE recurrence
appeared to be lower with a DOAC, but bleeding tended to be similar to slightly higher with similar mortality rates (90). Patients with GI and GU malignancies may have a higher risk of
GI or GU bleeding, respectively, with DOACs compared with LMWH. Moreover, DOAC use may pose challenges for oral administration and drug–drug interactions; these recom-
mendations would need to be tailored based on the clinical scenario (99,102).

ADAM-VTE ¼ Apixaban and Dalteparin in Active Malignancy-Associated Venous Thromboembolism trial; Caravaggio ¼ Apixaban for the Treatment of Venous Thromboembolism in
Patients With Cancer trial; DOAC ¼ direct oral anticoagulant; DVT ¼ deep vein thrombosis; GI ¼ gastrointestinal; HOKUSAI-VTE Cancer ¼ Edoxaban for the Treatment of Cancer-
Associated Venous Thromboembolism; GU ¼ genitourinary; LMWH ¼ low-molecular-weight heparin; PE ¼ pulmonary embolism; SELECT-D ¼ Comparison of an Oral Factor Xa In-
hibitor With Low Molecular Weight Heparin in Patients With Cancer With Venous Thromboembolism: Results of a Randomized Trial; VKA ¼ Vitamin K antagonist; VTE ¼ venous
thromboembolism.
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patients can be treated with an OAC alone
(96–97).
5. History of Peripheral Artery Disease
n Similar to cerebrovascular disease, peripheral ar-

tery disease (PAD) can encompass a broad range of
clinical syndromes and disease states, ranging from
aortic disease to peripheral limb ischemia. Use of
APT is less well-defined than for CAD, and APT
regimens after peripheral interventions can vary.

n Patients with PAD without prior intervention or
with prior surgical repair are usually treated with
SAPT (usually aspirin or clopidogrel) for primary or
secondary prevention of ischemic events (myocar-
dial infarction, stroke). For such patients present-
ing with AF appropriate for an OAC, the pathway
recommends stopping all APT and treating with an
OAC alone (DOAC preferred).

n Patients with PAD who have been treated with
endovascular intervention/stenting are usually
treated with APT for 1 to 3 months. The type and
duration of APT is less well-defined and standard-
ized than for coronary interventions. For patients
presenting with AF appropriate for an OAC, the
pathway recommends continuing or switching to
SAPT (either clopidogrel or aspirin, clopidogrel
preferred) and treating with an OAC (DOAC
preferred). If the standard duration of DAPT after
endovascular intervention/stenting has ended
(usually 1 to 3 months), all APT may be stopped and
most patients can be treated with an OAC alone.

5.3. Clinical Scenario 3: Patient With Prior VTE Being
Considered for PCI

VTE refers to proximal lower extremity deep venous
thrombosis and/or pulmonary embolism, although
thrombosis can affect other venous beds including the
deep veins of the upper extremities, splanchnic veins,
portal vein, and cerebral sinuses. The standard therapy
for acute VTE is anticoagulation (21). The length of
treatment depends on the presence or absence of a pro-
voking factor and whether the provoking factor is tran-
sient (e.g., surgery, pregnancy) or if a chronic condition
(e.g., cancer, chronic immobility) is present (Table 3).
Additional factors include bleeding risk and patient
preference. Current guidelines give preference to a DOAC
over a VKA for non–cancer-associated VTE; in contrast,
low-molecular-weight heparin (LMWH) or a DOAC (rather
than a VKA) are recommended for cancer-associated VTE
(Table 3) (21). Venous thromboembolism provoked by a
transient risk factor can generally be treated for 3 months,
whereas unprovoked VTE may be treated indefinitely (21).
Two DOACs, apixaban and rivaroxaban, offer the added
advantage of reduced-intensity dosing in patients on in-
definite anticoagulation whose VTE was $6 months ago
(rivaroxaban 10 mg daily in EINSTEIN-CHOICE [Reduced-
dosed Rivaroxaban in the Long-term Prevention of
Recurrent Symptomatic VTE] and apixaban 2.5 mg twice
daily in AMPLIFY-EXTEND [Efficacy and Safety Study of
Apixaban for Extended Treatment of Deep Vein Throm-
bosis or Pulmonary Embolism]) (98). In patients with
unprovoked VTE who stop anticoagulation after a mini-
mum of 3 months, rather than continuing anticoagulation
indefinitely, aspirin is an option for secondary preven-
tion, although it is not as effective as anticoagulation (78).

In patients receiving PCI while on an AC for VTE, triple
therapy is associated with an increased risk of major
bleeding (99,100). However, there are important limita-
tions in applying the AF recommendations related to OAC
therapy and APT to those with VTE. Studies evaluating the
use of OAC therapy (either DOACs or VKAs) in patients with
VTE have demonstrated lower rates of major bleeding
compared with that observed in AF. This suggests that the
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FIGURE 5 Patient With Prior VTE Being Considered for PCI
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combined use of an AC and APT may also have a lower risk
for major bleeding in those with VTE, but this has not been
shown in large randomized trials (101).

For patients with prior VTE needing PCI, the key factors
to consider in developing a treatment plan are the desired
duration of AC therapy, the urgency of PCI, and, when
appropriate, how best to combine AC therapy and APT in a
fashion that minimizes bleeding risk (Figure 5).

5.3.1. Duration of AC Therapy for VTE

In patients with VTE who require PCI, it is critical to
reassess the recommended duration of AC therapy
(Table 3). Recommendations regarding the duration of AC
therapy are adapted from the American College of Chest
Physicians Clinical Practice Guidelines and are intended
to provide guidance to clinicians and patients but do not
substitute clinical judgment and individualized decision-
making (21).

1. We recommend a time-limited course of OAC
therapy (Figures 6A and 6B) after VTE provoked by
surgery or a transient nonsurgical risk factor (e.g.,
acute medical illness, cast immobilization, exogenous
estrogen therapy, pregnancy, or the postpartum
state).

2. Based on the considerable risk of recurrent VTE after
an unprovoked event or an event provoked by active
cancer, we recommend indefinite AC therapy in most
such patients if they are at average bleeding risk, and
we recommend time-limited AC therapy if they are at
increased bleeding risk. Women and patients with
normal D-dimer levels have a lower risk of recurrent
VTE after a first unprovoked event. Validated clinical
decision tools may be helpful to identify those with the
highest risk of recurrence who may need extended
anticoagulation or those at the lowest risk where
anticoagulation may be discontinued (107–109). HER-
DOO2 is a validated scoring system for identifying fe-
male patients at the lowest risk of recurrence (107).

3. In all patients on indefinite therapy, the risks and
benefits of continuing AC therapy should be reassessed
at least annually.
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FIGURES 6A AND 6B Patient With VTE on AC Who Has Undergone PCI (6A: time-limited AC; 6b: indefinite AC)
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4. If a patient has completed $3 months of a time-limited
course of OAC therapy, the OAC should be stopped
prior to PCI. However, if the patient is on indefinite AC
therapy or is within the first 3 months of a time-limited
course of OAC therapy, it may be necessary to continue
the AC after PCI depending on the planned duration of
AC therapy and the urgency of the procedure. In pa-
tients on indefinite AC therapy, it may be feasible to
use reduced-dose apixaban or rivaroxaban after 6
months (Table 4) (see section 5.3.3).

5.3.2. Urgency of PCI

We categorize PCI into elective, urgent, and emergent.
Elective PCI can be safely postponed for several weeks to
months (for instance, for SIHD) without placing the pa-
tient at significant cardiovascular risk.

1. If a patient within the first 3 months of a time-limited
course of OAC therapy for VTE requires elective PCI,
we suggest deferring the PCI until the patient has
completed their OAC therapy, at which time the OAC
can be discontinued.

2. In patients on indefinite AC therapy and in those within
the first 3 months of a time-limited course of OAC ther-
apy who require urgent or emergent PCI, it is not
possible to permanently discontinue the AC prior to PCI.
In such patients, careful consideration of antithrombotic
agents and dosing is necessary to minimize bleeding risk.

5.3.3. Combination AC Therapy and APT

Choice of AC therapy, APT, and the dosing of these
medications represent key elements of minimizing
bleeding risk in patients who require combination
therapy.

1. As previously discussed, preference is given to DOACs
over VKAs for most patients because of the lower risk
of major, intracranial, and fatal bleeding (115). Even if
patients are on a VKA prior to PCI, we prefer switching
to a DOAC prior to hospital discharge. The DOAC dosing
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TABLE 4 Anticoagulation Dosing Table for VTE (78–81,110–114)

Agent VTE Initial Treatment
VTE Secondary Prevention

after Initial Therapy Dosing Adjustments*

Apixaban 10 mg orally twice daily for the first 7 days
of therapy followed by 5 mg orally twice daily.

After $6 months of initial therapy, either
5 mg orally twice daily or 2.5 mg orally twice

daily can be considered.†

Patients with ESKD receiving
hemodialysis were not enrolled in
clinical trials. However, the
prescribing information states that
no dose adjustment is necessary for
patients with renal impairment,
including those with ESKD.

Dabigatran 150 mg orally twice daily when preceded by
5–10 days of parenteral AC.‡

150 mg orally twice daily.§ Patients with severe renal impairment (a
CrCl of #30 mL/min) and with ESKD
receiving hemodialysis were not
enrolled in clinical trials. The
prescribing information makes no
recommendations for dosing in this
population.

Edoxaban 60 mg orally once daily when preceded by at
least 5-10 days of parenteral AC.‡

60 mg orally once daily. Dose reduction to 30 mg once daily for
patients with a CrCl (estimated using
actual body weight) of 15–50 mL/min
or body weight #60 kg.

Rivaroxaban 15 mg orally twice daily with food for the
first 21 days followed by 20 mg daily with food.

After $6 months of initial therapy, either
20 mg orally daily with food or 10 mg orally

daily with or without food can be
considered.†

Patients with a CrCl of <30 mL/min were
excluded from clinical trials. Avoid
use in patients with a CrCl of <15 mL/
min.

VKA When used with APT:
INR 2.0–2.5k; bridging with parenteral heparin initially.

When used with APT:
Consider INR 2.0–2.5.k

NA

Dalteparin In the setting of cancer: 200 units/kg subcutaneously once
daily for 1 month, then 150 IU/kg subcutaneously once
daily (months 2–6) for extended treatment.

In the setting of cancer: Not FDA-approved
for this indication, but use is consistent with
NCCN recommendations.

For patients with a CrCl of <30 mL/min,
the prescribing information
recommends monitoring anti–Factor
Xa levels with a target peak level (4–
6 hours post-dose) of 0.5–1.5 IU/mL.
Patients with ESKD were excluded
from clinical trials.

Enoxaparin In the setting of cancer: 1 mg/kg twice daily or
1.5 mg/kg once daily, subcutaneously.¶#**

In the setting of cancer: Not FDA-approved
for this indication, but use is consistent with
NCCN recommendations¶#**

Patients with a CrCl of <30 mL/min were
excluded from clinical trials.
However, the prescribing information
recommends a dose reduction to 1
mg/kg subcutaneously once daily for
patients with a CrCl (estimated using
actual body weight) of <30 mL/min).

*Dosing information in this table does not take drug–drug interactions into consideration. The reader is encouraged to review the specific drug prescribing information.
†Reduced-dose rivaroxaban (10 mg daily) and apixaban (2.5 mg twice daily) can be considered for secondary prevention of VTE after 6 months of initial treatment.
‡Initial treatment with unfractionated heparin, LMWH, or fondaparinux recommended.
§Dabigatran 110 mg twice daily is approved for use in DVT/PE treatment outside of the United States.
kMonitor INR more frequently.
¶Long-term treatment with enoxaparin at this dose has not been tested in cancer patients.
#Agent and dosing supported by the NCCN Clinical Practice Guidelines in Oncology for Cancer-Associated Venous Thromboembolic Disease (Version 1.2019).
**Among patients without cancer, enoxaparin is approved for DVT and is also used extensively off-label for treatment of PE

AC ¼ anticoagulation; APT¼ antiplatelet therapy; CrCl ¼ creatinine clearance; DVT ¼ deep vein thrombosis; ESKD ¼ end-stage kidney disease; FDA ¼ U.S. Food and Drug
Administration; INR ¼ international normalized ratio; LMWH¼ low-molecular-weight heparin; NA ¼ not applicable; NCCN ¼ National Comprehensive Cancer Network; PE ¼ pulmonary
embolism; VKA ¼ vitamin K antagonist.
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should be VTE-specific, which is typically higher than
may be sufficient for stroke prophylaxis in patients
with AF. For instance, the VTE maintenance dose of
rivaroxaban should be 20 mg daily, not 15 mg daily, as
studied in the PIONEER-AF trial (An Open-Label,
Randomized, Controlled, Multicenter Study Exploring
Two Treatment Strategies of Rivaroxaban and a Dose-
Adjusted Oral Vitamin K Antagonist Treatment Strat-
egy in Subjects With Atrial Fibrillation Who Undergo
Percutaneous Coronary Intervention) (31). Dosing for
the OACs is presented in Table 4.

2. An unusual scenario would be a patient who was on a
treatment dose of a DOAC for VTE prior to PCI who
then develops significant renal dysfunction precluding
further use of a DOAC, warranting instead transition to
a VKA.

3. In patients requiring a VKA, bridging with LMWH is
associated with increased bleeding risk and should
therefore be reserved for patients judged to be at very
high risk of recurrent VTE (e.g., those within 3 months
of a VTE or other thrombophilic states) (116). For all
other patients, starting or restarting a VKA after PCI
may be undertaken without bridging.

4. Of the 4 DOACs with an approved indication for treat-
ment of VTE, rivaroxaban and apixaban have an initi-
ation dose when used for the management of acute
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FIGURE 7 Patient on APT With New VTE
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VTE (15 mg twice daily for 21 days for rivaroxaban, and
10 mg twice daily for 7 days for apixaban) (Table 4). In
this scenario, we recommend completing the initiation
dose first and then transitioning to the usual treatment
dose. Dabigatran and edoxaban require at least 5 days
of parenteral lead-in therapy after an acute VTE before
they are initiated.

5. For patients with cancer-associated VTE, DOACs are
preferred over both LMWH and a VKA as choice of AC
therapy, primarily due to better compliance and ease
of use; LMWH is preferred over VKA for this indication
(Table 3) (102–105,117,118). The HOKUSAI VTE-
Cancer, SELECT-D, ADAM VTE, and Caravaggio trials
compared edoxaban, rivaroxaban, and apixaban to
dalteparin, respectively (103–106). VTE recurrence
appeared to be lower with a DOAC, but bleeding tended
to be similar to slightly higher, with similar mortality
rates (90). Patients with GI and genitourinary malig-
nancies may have higher respective risks of GI or
genitourinary bleeding with DOACs compared with
LMWH (21,102). Moreover, DOAC use may pose chal-
lenges for oral administration (for instance, in patients
with malabsorption) and drug–drug interactions; these
recommendations would need to be tailored based on
the clinical scenario (102).

Two DOACs, apixaban and rivaroxaban, offer the
added advantage of reduced-intensity dosing in patients
on indefinite anticoagulation whose VTE was $6
months ago (rivaroxaban 10 mg daily in EINSTEIN-
CHOICE and apixaban 2.5 mg twice daily in
AMPLIFY-EXTEND) (98,119). We encourage the use of
reduced-intensity OAC therapy in such patients as a
potential means of reducing bleeding risk.

5.4. Clinical Scenario 4: Patient on APT With New VTE

In the setting of a patient on APT who develops a new or
recurrent VTE (Figure 7), the selection of AC therapy alone
versus a combination of APT and AC therapy and the
duration of treatment depends on the indication for APT.
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5.4.1. Management of Antithrombotic Therapy Based on the

Indication for APT

1. Primary prevention of ASCVD
n The 2019 ACC/AHA Guideline on the Primary Pre-

vention of Cardiovascular Disease notes that
low-dose aspirin (75 to 100 mg daily) might be
considered for the primary prevention of ASCVD
among select adults 40 to 70 years of age who are at
higher ASCVD risk but not at increased bleeding
risk (92). If such patients were to develop VTE
requiring AC therapy, the appropriate management
is nearly always to stop APT and start an AC (75). In
the Thrombosis Prevention Trial, low-intensity
warfarin alone (INR goal w1.5 to 1.8) was as effec-
tive as aspirin (75 mg daily) at reducing ischemic
events but caused more bleeding; the combination
of aspirin and warfarin had the highest bleeding
risk (120).

2. SIHD
n For patients on SAPT for SIHD, with no history of

ACS and no prior revascularization who develop
VTE requiring AC therapy, the appropriate man-
agement is nearly always to stop APT and start an
AC.

n For patients on APT for SIHD, with no history of
ACS but prior PCI, the time since PCI should be
assessed.
n If it has been #6 months since PCI, our recom-
mendation for most patients would be to stop
aspirin, continue clopidogrel, and start an AC
(with preference given to a DOAC for reasons
given in the previous text [see section 5.1.1]).

n If it has been 6 to 12 months since PCI, we recom-
mend continuing SAPT with either aspirin or clopi-
dogrel until 1 year post-PCI, along with an OAC.

n If it has been $12 months post-PCI, an OAC
alone can be used long-term.

n For patients on APT for SIHD with no history of ACS
but who had prior CABG surgery, the time since
CABG surgery should be assessed. We recommend
continuing aspirin (<100 mg/day) if <1 year post-
CABG surgery and stopping aspirin if >1 year
post-CABG surgery (62).

3. History of ACS
n Patients with ACS (unstable angina, non–ST-eleva-

tion myocardial infarction, and ST-elevation
myocardial infarction) are usually treated with
DAPT for 12 months after ACS. If these patients
were previously on prasugrel or ticagrelor, we
recommend switching to clopidogrel (see section
5.1.1. on General Principles).
n If it has been #12 months since the ACS, our
recommendation for most patients would be to
stop aspirin, continue the P2Y12i (with prefer-
ence given to clopidogrel), and start an AC (with
preference given to a DOAC for the reasons
given in the previous text [see section 5]).

n If it has been >12 months since the ACS, APT
may be stopped and most patients can be
treated with an AC alone.

n For patients at high bleeding risk and low
ischemic risk, shorter durations of APT can be
considered.

n At the clinician’s discretion, selected patients
felt to be at higher thrombotic risk due to: a) the
nature of the coronary lesion; b) the type,
location, number, or length of coronary stents;
or c) other clinical factors, and low bleeding risk
may continue SAPT (aspirin 81 mg daily or clo-
pidogrel 75 mg daily) beyond 12 months while
on an AC.
4. History of CVD

See section 5.2.3 for a brief overview of CVD and need
for antithrombotic therapy.

n For patients on APT for prior TIA or cerebrovascular
accident who develop VTE requiring AC therapy, the
pathway recommends stopping all APT and treating
with an AC alone (DOAC preferred) when considered
safe from the perspective of hemorrhagic trans-
formation, typically between 2 and 14 days following an
acute event (93,121,122). Given that TIA is the diagnosis
when no infarct or hemorrhage is noted on imaging, an
AC can typically be initiated immediately.

n For patients who have undergone recent carotid end-
arterectomy, the pathway recommends stopping all
APT and treating with an AC alone (DOAC preferred)
when considered safe from risk of post-operative
bleeding, typically 3 to 14 days after surgery.

n For patients with carotid stenting within the previous 1
to 3 months, our recommendation for most patients
would be to stop aspirin, continue the P2Y12i (clopi-
dogrel preferred), and start an AC (DOAC preferred). If
the standard duration of DAPT after carotid stenting
has ended (usually 1 to 3 months), all APT may be
stopped and most patients can be treated with an AC
alone (96,97).

5. History of PAD

n Patients with PAD without prior intervention or

with prior surgical repair are usually treated with
SAPT (usually aspirin or clopidogrel) for primary or
secondary prevention of ischemic events (myocar-
dial infarction, stroke). For such patients present-
ing with VTE appropriate for an AC, the pathway
recommends stopping all APT and treating with an
AC alone (DOAC preferred).
http://guide.medlive.cn/

http://guide.medlive.cn/
http://guide.medlive.cn/


TABLE 5
Recommendations for Holding a DOAC for
Elective PCI*† (102)

a. Apixaban

i. Transradial PCI

$24 hours if creatinine clearance $30 ml/min

$36 hours if creatinine clearance 15-29 ml/min

Guide duration by agent-specific anti-Xa level or $48 hours if creatinine
clearance less than 15 ml/min

ii. Transfemoral PCI

$48 hours if creatinine clearance $30 ml/min

Guide duration by agent-specific anti-Xa level or $72 hours if creatinine
clearance less than 29 ml/min

b. Dabigatran

i. Transradial PCI

$24 hours if creatinine clearance $80 ml/min

$36 hours if creatinine clearance 50-79 ml/min

$48 hours if creatinine clearance 30-49 ml/min

$72 hours if creatinine clearance 15-29 ml/min

Guide duration by dTT or $96 hours if creatinine clearance less than
15 ml/min

ii. Transfemoral PCI

$48 hours if creatinine clearance >80 ml/min

$72 hours if creatinine clearance 50-79 ml/min

$96 hours if creatinine clearance 30-49 ml/min

$120 hours if creatinine clearance 15-29 ml/min

Guide duration by dTT if creatinine dearance less than 15 ml/min

c. Edoxban

i. Transradial PCI

$24 hours if creatinine clearance $30 ml/min

$36 hours if creatinine clearance 15-29 ml/min

Guide duration by agent-specific anti-Xa level or $48 hours if creatinine
clearance less than 15 ml/min

ii. Transfemoral PCl

$48 hours if creatinine clearance $30 ml/min

Guide duration by agent-specific anti-Xa level or $72 hours if creatinine
clearance less than 29 ml/min

d. Rivaroxaban

i. Transradial PCI

$24 hours if creatinine clearance $30 ml/min

$36 hours if creatinine clearance 15-29 ml/min

Guide duration by agent-specific anti-Xa level or $48 hours if creatinine
clearance less than 15 ml/min

ii. Transfemoral PCI

$48 hours if creatinine clearance $30 ml/min

Guide duration by agent-specific anti-Xa level or $72 hours if creatinine
clearance less than 29 ml/min

*Also see section 5.5.1., point 3 (130).
†For those on a DOAC, there is likely no value in bridging, particularly with LMWH
because it has similar pharmacokinetic properties to DOAC.

DOAC ¼ direct oral anticoagulant; dTT ¼ diluted thrombin time; LMWH ¼ low-
molecular-weight heparin; PCI ¼ percutaneous coronary intervention.
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n Patients with PAD who have been treated with
endovascular intervention/stenting are usually
treated with APT for 1 to 3 months. The type and
duration of APT is less well-defined and standard-
ized than for coronary interventions. For patients
presenting with VTE appropriate for AC therapy,
the pathway recommends continuing or switching
to SAPT (either clopidogrel or aspirin, clopidogrel
preferred) and treating with an AC (DOAC
preferred). If the standard duration of DAPT after
endovascular intervention/stenting has ended
(usually 1 to 3 months), all APT may be stopped and
most patients can be treated with an AC alone.

5.5. Periprocedural Management of Patient on AC Therapy Who
Now Needs PCI

In general, the periprocedural management of patients on
antithrombotic therapy for any invasive procedure is
challenging and has been discussed extensively in a prior
pathway document, given the complexities involved (123).
This current section specifically discusses the periproce-
dural management of AC therapy and APT around the time
of PCI. The main factors to consider include the bleeding
risk of the procedure, thrombotic risk, and the overall ur-
gency of the procedure. Reversal agents can be considered
depending on the clinical scenario (97,124–127).

5.5.1. Preprocedural Considerations

1. If PCI is elective and can be delayed until treatment
with AC therapy is complete (for instance, a low-risk
patient with stable angina), then it is preferable to
postpone the procedure until then. This situation is
most applicable to VTE patients on limited-duration AC
therapy because almost all patients with AF will need
an OAC indefinitely.

2. In the setting of an emergency (e.g., ST-elevation
myocardial infarction or high-risk non–ST-elevation
myocardial infarction), AC therapy should be stopped,
and PCI should be performed without delay. For pa-
tients taking a DOAC, activated clotting time may not
be a reliable indicator of anticoagulation (128).

3. For patients awaiting elective or urgent PCI for whom it
is safe to defer coronary angiography/PCI for a short
time, we recommend the following:

n For patients on a VKA, defer until the INR is #2.0
(some catheterization laboratories may use the
lower threshold of #1.5). The threshold may also
differ based on access choice (for instance, radial
vs. femoral) (94,129).

n For patients on a DOAC, defer based on recommen-
dations in Table 5. This table also discusses the role
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of agent-specific Factor Xa or dilute thrombin time
levels in guiding preoperative interruption dura-
tion. Agent-specific Factor Xa assays may not be
widely available. In the PAUSE (Perioperative Anti-
coagulation Use for Surgery Evaluation study,
among patients receiving apixaban, dabigatran, or
rivaroxaban, a simple perioperative management
strategy based on DOAC pharmacokinetic proper-
ties, procedure-associated bleeding risk, and the
patient’s creatinine clearance (CrCl) without coag-
ulation function testing was associated with low
rates of major bleeding and arterial thromboembo-
lism (130).

n We recognize that these recommendations will
differ based on operator and institutional practice,
and they should be tailored as such. It is preferable,
however, to have a standardized protocol to mini-
mize the risk of errors.

4. For patients on a VKA presenting with ACS without ST-
segment elevation who do not need coronary angiog-
raphy urgently, it may be necessary to bridge with
unfractionated heparin or LMWH in the preangiog-
raphy time period per the 2014 AHA/ACC Guideline for
the Management of Patients With Non-ST-Elevation
Acute Coronary Syndromes, particularly as the INR
tapers off (94). Unfractionated heparin may have a role
in reducing recurrent ischemia/myocardial infarction,
even among patients on OAC therapy (131–133). For
those on a DOAC, there is likely no value in bridging,
particularly with LMWH (which has some similar
pharmacokinetic properties to DOACs).

5. All patients should receive aspirin 162 to 325 mg as per
the 2013 ACCF/AHA Guideline for the Management of
ST-Elevation Myocardial Infarction, preferably prior to
the catheterization procedure (134,135).

6. A loading dose of a P2Y12i should be administered in
the periprocedural period. Because clopidogrel is the
recommended agent in these patients, a 600-mg
loading dose would be used (50).

5.5.2. Procedural Considerations

1. We recommend radial access and other feasible
bleeding avoidance strategies (for instance, the use of
vascular closure devices for femoral access) to mini-
mize the risk of periprocedural and postprocedural
bleeding, particularly in emergency situations in which
upstream AC discontinuation is not possible (136).
Radial access is also recommended when possible in
elective PCI, given the lower bleeding risk (137).
Crossover to femoral access may be necessary in 5% to
10% of cases (138).

2. For the purpose of the PCI itself, intraprocedural
anticoagulation options include unfractionated hepa-
rin, LMWH, or bivalirudin. All 3 agents have a Class I
recommendation in ACC/AHA guidelines; dosing
guidelines should be followed (94,134,135).

3. A glycoprotein IIb/IIIa inhibitor or cangrelor may be
considered based on anatomic and procedural charac-
teristics (for instance, presence of fresh thrombus),
particularly among patients not receiving pretreatment
with a P2Y12i. These medications will, however, likely
increase bleeding risk (139,140).

4. As discussed in the previous text, even among patients
with high bleeding risk, we recommend using the
newest-generation DES over bare metal stents for PCI.

5.5.3. Post-Procedural Considerations

AC therapy should be reinitiated post-PCI after careful
evaluation of the patient’s bleeding risk and post-
procedure complications.

1. From a bleeding perspective, particular emphasis
should be given to assessing the access site for ade-
quacy of hemostasis.

2. The following should also be factored into the
decision-making: history of recent bleeding; body
habitus (for example, obese patients who have under-
gone transfemoral access); qualitative or quantitative
platelet abnormalities; and other abnormalities in
coagulation studies.

3. Irrespective of the pre-PCI AC, we recommend using a
DOAC post-PCI. If DOAC use is not feasible, then a VKA
should be resumed/started.

4. In patients treated with a VKA post-PCI, only a small
subset (for instance, those with high thromboembolic
risk) should be considered for bridging with parenteral
anticoagulation until the INR is in the therapeutic range.
In those on a VKA not treated with bridging anti-
coagulation post-PCI, one should consider continuing
low-dose aspirin with a P2Y12i until the INR is at goal,
after which time aspirin can be stopped. As discussed
earlier, although the default approach is for dual ther-
apy, because the risk of stent-related thrombotic com-
plications is greatest in the first month post-PCI, one
may consider use of aspirin (81 mg/day) for up to 30 days
in those with high thrombotic risk and low bleeding risk.

5. Timing of reinitiation of AC therapy:
n In most patients, AC therapy can be resumed within

24 hours after PCI. In some patients, this could be
as early as the evening the day of the PCI, but
timing will depend on operator and institutional
preferences. This decision should be made in
collaboration with the interventional cardiologist
and managing teams.

n Post-PCI dosing of AC therapy will depend on the
agent used. For a VKA, the dose associated with
prior therapeutic INR can be resumed. For DOACs
and LMWH, the dose may need to be adjusted
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based on post-PCI renal function. In addition,
specifically for rivaroxaban use in AF (based on the
PIONEER-AF PCI trial), the standard dose should be
15 mg daily if the CrCl is >50 mL/min, with a renally
adjusted dose of 10 mg daily if the CrCl is 30-50 mL/
min (11,31). Once APT is stopped, the dose of
rivaroxaban should be readjusted to the U.S. Food
and Drug Administration–approved dose (20 mg
daily if there is no renal adjustment, 15 mg if
renally adjusted). For all other DOACs, the appro-
priate U.S. Food and Drug Administration–
approved doses can be used as part of combina-
tion therapy, as outlined in Tables 2 and 4.

n For patients unable to tolerate or take oral medi-
cations for a prolonged period post-PCI (for
instance, intubated patients), the use of a paren-
teral AC, such as unfractionated heparin or LMWH,
can be considered within 24 hours of PCI (for those
at low bleeding risk) or within 48 to 72 hours of PCI
(for those at high bleeding risk) (118). Alternatively,
crushed tablets can be considered (141).

6. For patients who develop major bleeding, appropriate
measures should be initiated to control bleeding. In
certain situations, it may be necessary to use appro-
priate reversal agents to control the bleeding and sta-
bilize the patient (124–127,142).
6. DISCUSSION

The primary objective of this document is to provide a
framework for decision-making among patients who
require concomitant use of an AC and APT. This is a
complex topic, and we have attempted to cite the litera-
ture to offer direct guidance when possible and to high-
light areas in which clinical judgement is needed. We
hope this document will aid in the management of this
common yet challenging subset of patients.
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APPENDIX 3. ABBREVIATIONS
AC ¼ anticoagulant

ACC ¼ American College of Cardiology

ACS ¼ acute coronary syndrome

AHA ¼ American Heart Association

AF ¼ atrial fibrillation

APT ¼ antiplatelet therapy

ASCVD ¼ atherosclerotic cardiovascular disease

CABG ¼ coronary artery bypass graft surgery

CAD ¼ coronary artery disease

DAPT ¼ dual antiplatelet therapy

DES ¼ drug-eluting stent

DOAC ¼ direct oral anticoagulant

ECDP ¼ expert consensus decision pathways
GI ¼ gastrointestinal

INR ¼ international normalized ratio

LMWH ¼ low-molecular-weight heparin

OAC ¼ oral anticoagulant

PAD ¼ peripheral artery disease

P2Y12i ¼ P2Y12 inhibitor

PCI ¼ percutaneous coronary intervention

SAPT ¼ single antiplatelet therapy

SIHD ¼ stable ischemic heart disease

TIA ¼ transient ischemic attack

VKA ¼ vitamin K antagonist

VTE ¼ venous thromboembolism
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