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Abstract: For patients with atrial fibrillation with concomitant acute coronary syndrome (ACS) requiring 
percutaneous coronary intervention (PCI), the increased risk of bleeding associated with the use triple 
therapy is well established. However, there is question whether it is a necessary risk for patients to prevent 
stroke and stent thrombosis. The purpose of this article is to highlight the findings of prior studies evaluating 
the comparative safety and efficacy of dual and triple antithrombotic regimens in the subgroup of atrial 
fibrillation patients requiring PCI for ACS. Trials that evaluated dual versus triple antithrombotic therapy 
demonstrated post-PCI treatment with a P2Y12 inhibitor alone was safer than aspirin plus a P2Y12 inhibitor 
in patients also taking an anticoagulant for atrial fibrillation. Data regarding ischemic outcomes have not 
suggested harm with the omission of aspirin, but these studies have not been powered to assess efficacy 
outcomes, especially in ACS patients. These studies also demonstrate a significant reduction in bleeding 
events when aspirin is excluded from the post-PCI regimen in the ACS subgroup of atrial fibrillation 
patients. Further studies, with added focus on the ACS subgroup, are needed to potentially confirm that dual 
therapy may be as efficacious as triple therapy in ACS patients with atrial fibrillation.
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Introduction

In patients with atrial fibrillation, the role of anticoagulation 
has been established to reduce the risk of stroke (1). 
In  pat ients  who undergo percutaneous  coronary 
intervention (PCI), there is clear benefit in utilizing dual 

antiplatelet therapy (DAPT), especially if a cardiac stent is  
placed (2). Both of these pharmacologic interventions have 
been established with multiple randomized controlled 
trials that provide valuable information regarding agents, 
dosing, and duration of therapy (1). Due to the vast 
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literature regarding anticoagulation in patients with 
atrial fibrillation and with DAPT after PCI, there is 
clear evidence to guide the strategy for antithrombotic 
therapy when these conditions are independent of  
each other. 

However,  in the instance that a patient has an 
indication for both (i.e., a patient with atrial fibrillation 
undergoes PCI) providers are faced with a dilemma. The 
combination of anticoagulation and DAPT, defined as 
triple therapy, has received great attention in regard to 
the optimal pharmacotherapy that would provide benefit 
in preventing thrombotic events (stroke and coronary 
vessel occlusion) as well as being mindful of the increased 
risk of bleeding. The purpose of this article is to review 
prior studies that evaluated and compared the safety 
and efficacy of dual and triple antithrombotic therapy in 
patients with atrial fibrillation and a concomitant indication  
for DAPT.  

Methods

A PubMed search was performed using the search terms 
“antithrombotic”, “atrial fibrillation”, “triple therapy” 
and “acute coronary syndrome”. This search returned 
120 results with articles containing possible combinations 
of those terms within the title or abstract. Of these 120 
articles, 20 were chosen that fit the scope of this review and 
the list was further narrowed to include articles published 
after the WOEST trial. An additional search was performed 
using the name of each trial and “subgroup” as search terms 
to find articles that may have specifically addressed the 
acute coronary syndrome (ACS) population. In addition 
to these trials, several other prior review articles as well as 
observational studies and consensus recommendations were 
reviewed. 

Vitamin K antagonists 

WOEST was the first prospective study to evaluate dual 
therapy [clopidogrel plus an oral anticoagulant (OAC)] 
versus triple therapy (aspirin, clopidogrel, and OAC) in 
patients requiring long-term anticoagulation undergoing 
PCI (3). The study was a prospective, open-label, 
randomized controlled trial conducted at 15 centers in 
Belgium and Netherlands between November 2008 and 
November 2011. In total, 563 patients were enrolled into 
one of two groups: 279 patients were assigned to double 
therapy and 284 patients were assigned to triple therapy. 

Patients presenting with ACS were a minority of the study 
population in both the double therapy and triple therapy 
groups (25% and 30%, respectively). The primary outcome 
of any bleeding event was significantly decreased in the dual 
therapy group (19.4%) compared to the triple therapy group 
(44.4%) at 1-year follow-up. This outcome was consistent 
across all subgroups, including ACS patients. Dual therapy 
also reduced TIMI-defined major and minor bleeding 
by 60% compared to a triple therapy regimen, although 
this finding was driven primarily by reductions in minor 
bleeding. Although WOEST was not powered to assess 
efficacy outcomes, dual therapy significantly reduced the 
composite endpoint of death, stroke, myocardial infarction, 
stent thrombosis, and target-vessel revascularization 
compared to the triple therapy group (11.1% and 17.6%, 
respectively). Based on the findings of WOEST, treatment 
of only four patients with a dual therapy regimen is required 
to prevent a bleeding event, which was consistent in patients 
presenting with ACS. However, the suggested benefit in 
the composite efficacy outcome should be interpreted with 
caution as ACS patients were underrepresented in the study 
and WOEST was not powered to assess these outcomes.

Observational studies have corroborated the findings 
of the WOEST trial. A Danish registry of over 12,000 
patients with atrial fibrillation undergoing PCI evaluated 
safety, efficacy, and mortality of a triple therapy regimen 
compared to OAC with the addition of a single antiplatelet  
agent (4).  Clopidogrel plus OAC showed a lower 
occurrence of myocardial infarction or coronary death, and 
a lower incidence of bleeding compared to triple therapy, 
although neither achieved statistical significance. Of this 
treatment group, approximately 50% had ACS. OAC plus 
aspirin significantly reduced bleeds, however this regimen 
also significantly increased all-cause mortality. These 
findings are consistent with the WOEST trial, in that just 
the addition of clopidogrel to vitamin K antagonists is at 
least equal to triple therapy and perhaps a better option in a 
patient with a high bleeding risk.  

The ISAR-TRIPLE trial was a randomized, open-
label trial that enrolled 614 patients from September 
2008 through December 2013 (5). Its objective was 
to determine the optimal duration of triple therapy to 
mitigate bleeding risk while still providing protection from 
stent thrombosis after placement of a drug-eluting stent 
for stable angina or ACS in patients receiving an OAC. 
Patients were randomized to receive either 6 weeks or  
6 months of clopidogrel in addition to daily aspirin and 
an OAC. The primary endpoint was a composite of death, 
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myocardial infarction, stent thrombosis, stroke or major 
bleeding at 9 months after randomization. The primary 
endpoint occurred in 30 of 302 patients (9.8%) in the 
6-week group and 27 of 304 patients (8.8%) in the 6-month 
group. Between the two groups, there was no significant 
difference in ischemic complications or major bleeding 
events. Of note, patients with ACS made up only 32% of 
the study population. The findings of this study suggest that 
potentially shortening the length of triple therapy may be 
done without sacrificing efficacy. 

Rivaroxaban

As the first large study to evaluate a non-vitamin K oral 
anticoagulant (NOAC) in this population, PIONEER 
AF-PCI trial sought to combine the lower bleeding 
risks of rivaroxaban to standard DAPT therapy to treat 
patients with atrial fibrillation and ACS/PCI (6). The 
PIONEER AF-PCI was a multicenter, prospective, 
randomized controlled trial to evaluate management 
of patients with nonvalvular atrial fibrillation who 
recently had PCI. The 2,124 enrolled patients were 
randomly assigned to 3 treatment groups—P2Y12 plus 
15 mg rivaroxaban once daily (Group 1), DAPT plus  
2.5 mg rivaroxaban twice daily (Group 2), or DAPT 
plus warfarin (Group 3). The primary safety endpoint 
was TIMI-defined major bleeding. Overall bleeding 
rates at 12 months were reported at 16.8%, 18.0% and 
26.7% in groups 1, 2, and 3, respectively. Both groups 
with rivaroxaban had significantly lower bleeding rates 
than warfarin group in patients with PCI. Subgroup 
analyses showed that access site, type of stent, use of 
closure device, length and number of stents did not 
modify bleeding risk. Bleeding was significantly lower 
regardless of the artery affected except for circumflex 
artery lesions where there was a trend towards lower  
bleeding (7). The trial reported major adverse cardiovascular 
events (MACE) in 6.5%, 5.6% and 6.0% in groups 1, 2, and 
3, respectively, with no significant difference between the 
groups. The rate of stent thrombosis was very low and not 
significantly different among groups. The trial suggested 
that rivaroxaban-based therapy may be non-inferior in 
reducing MACE and had lower bleeding risks than standard 
triple therapy in patients with atrial fibrillation and PCI. 

Atrial fibrillation patients undergoing PCI are at 
increased risk of bleeding and ischemic complications (8). 
However, atrial fibrillation patients presenting with ACS 
may not be subject to these increased risks of bleeding and 

ischemic complications. The PIONEER AF-PCI trial had 
52% patients with ACS (6). Clinically significant bleeding 
rates were significantly lower for the 15 mg rivaroxaban 
group compared to warfarin group in patients with STEMI 
(14.6% vs. 35.9%) and unstable angina (12.7% vs. 24.2%). 
No significant difference was seen in NSTEMI patients 
(23% vs. 24%) (Figure 1). MACE and time to first stroke 
had no significant difference in ACS patients in rivaroxaban 
group or warfarin group (Figure 2). 

PIONEER AF-PCI provided evidence of the benefit 
of low dose rivaroxaban over warfarin in atrial fibrillation 
patients with PCI. The lower than standard dose of 
rivaroxaban significantly decreased bleeding complications 
but had no benefit in MACE compared to warfarin. It 
is unknown to what effect an FDA approved dose might 
have resulted for bleeding and ischemic outcomes. Unlike 
the increased bleeding risks of atrial fibrillation patients 
undergoing PCI, atrial fibrillation patients with ACS may 
benefit with this escalated therapy.

Dabigatran

The RE-DUAL PCI study sought to combine a direct 
thrombin inhibitor, dabigatran, to DAPT in patients 
with atrial fibrillation who underwent PCI (9). This was 
a multi-center, prospective randomized controlled trial 
that was designed to study the safety of using dabigatran 
with DAPT. The 2,725 patients enrolled were assigned 
to three treatment groups—dual therapy with dabigatran  
110 mg twice daily with either clopidogrel or ticagrelor 
(Group 1), dual therapy with dabigatran 150 mg twice 
daily with either clopidogrel or ticagrelor (Group 2), or 
triple therapy with warfarin along with aspirin plus either 
clopidogrel or ticagrelor (Group 3). 

The primary safety endpoint was the first major or 
clinically relevant non-major bleeding event defined by 
the International Society of Thrombosis and Haemostasis 
(ISTH). The primary outcome occurred in 15.4% in Group 
1 and 20.2% in Group 2 compared to 25.7% in Group 3 
(P<0.001 and P=0.002, respectively). Bleeding rates were 
significantly lower in both dabigatran groups compared to 
triple therapy with warfarin. The secondary outcome of 
TIMI major bleeding occurred in 1.4% of patients in Group 
1 compared to 3.8% in Group 3 (P=0.002). Similarly, TIMI 
major bleeding occurred in 2.1% of patients in Group 2 
compared to 3.9% in Group 3 (P=0.03). 

Secondary efficacy outcomes included a combination of 
thromboembolic events, defined as myocardial infarction, 
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stroke or systemic embolism, death, or unplanned 
vascularization in addition to definite stent thrombosis 
among others. While the study was not powered to find 
differences in efficacy, it is important to note the results. A 
combination of thromboembolic events, death, or unplanned 
revascularization occurred in 15.2% in Group 1 compared 
to 13.4% in Group 3 (P=0.3). While the composite efficacy 
outcome occurred in 11.8% of the patients in Group 2 
compared to 12.8% in Group 3 (P=0.44). A pooled analysis 

of the rates of thromboembolic events, death, or unplanned 
revascularization in the dual therapy groups (Group 1 and 
Group 2) compared to the triple therapy group (Group 3) 
was performed. Overall, the incidence of this composite 
outcome occurred in 13.7% of the dual-therapy groups vs. 
13.4% in the triple therapy group (P=0.74 for superiority 
and P=0.005 for non-inferiority). The authors concluded 
that in patients with atrial fibrillation who required PCI, 
dual therapy with dabigatran has a lower risk of bleeding 

Clinically relevant bleeding*

Dual therapy Triple therapy Hazard ratio (95% CI) P value

WOEST [2013] (3) VKA + P2Y12 (n=297) VKA + DAPT 
(n=284)

Overall (n=581) 14.3% 31.7% 0.40 (0.28–0.58) <0.0001

PIONEER AF-PCI  
[2016] (6)

RIVA 15 mg + P2Y12 
(n=696)

VKA + DAPT 
(n=697)

Overall (n=1,393) 16.8% 26.7% 0.59 (0.47–0.76) <0.001

STEMI (n=159) 14.6% 35.9% 0.40 (0.20–0.80) 0.007

NSTEMI (n=252) 23% 24% 0.94 (0.55–1.61) 0.826

Unstable angina (n=301) 12.7% 24.2% 0.48 (0.27–0.87) 0.013

RE-DUAL PCI [2017] (9) DABI 150 mg + P2Y12 
(n=763)

VKA + DAPT 
(n=764) 

Overall (n=1,527) 20.2% 25.7% 0.72 (0.58–0.88) 0.002

PCI for ACS (n=760) 20.5% 27.1% NR 0.57 for 
interaction

Elective PCI (n=766) 19.9% 24.4% NR

AUGUSTUS [2019] (10) 
anticoagulation regimen 
comparison

Apixaban (n=2,290) VKA (n=2,259)

Overall 10.5% 14.7% 0.69 (0.58–0.81) <0.001

ACS and no PCI (n=1,092) NR NR 0.44 (0.28–0.68) 0.052 for 
interaction

ACS and PCI (n=1,693) NR NR 0.68 (0.52–0.89)

PCI only (n=1,748) NR NR 0.82 (0.64–1.04)

AUGUSTUS [2019] (10) 
antiplatelet regimen 
comparison

Placebo (n=2,279) Aspirin (n=2,277)

Overall (n=4,556) 9.0% 16.1% 1.89 (1.59–2.24) <0.001

ACS and no PCI (n=1,094) NR NR 1.49 (0.98–2.26) 0.479 for 
interaction

ACS and PCI (n=1,694) NR NR 2.02 (1.53–2.67) 

PCI only (n=1,752) NR NR 1.91 (1.48–2.47)  

Figure 1 Summary of safety outcomes from the selected dual versus triple antithrombotic trials (3,6,9,10). *, endpoint definitions: WOEST, 
BARC-defined 2 plus 3 bleeding; PIONEER AF-PCI, TIMI major, TIMI minor, bleeds requiring medical attention; REDUAL-PCI, 
ISTH major or clinically relevant nonmajor bleeding; AUGUSTUS, ISTH major or clinically relevant nonmajor bleeding. ACS, acute 
coronary syndrome; DAPT, dual antiplatelet therapy; DABI, dabigatran; CI, confidence interval; HR, hazard ratio; NR, not reported; PCI, 
percutaneous coronary intervention; VKA, vitamin K antagonist.
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compared to triple therapy with DAPT and warfarin, with 
no significant difference in thromboembolic events. 

In the RE-DUAL PCI trial, 50.5% of patients had ACS. 
The overall findings of the trial were similarly seen in patients 
with ACS with clinically relevant bleeds occurring in 14.7% 
of patients in Group 1 compared to 27.8% in in Group 
3. Similar results were observed with 20.5% of patients 
in Group 2 experiencing a clinically relevant vs. 27.1% 

of patients on triple therapy. Lastly, in a 2019 subgroup 
analysis of this trial, the benefits of both dabigatran 110 and  
150 mg dual therapy compared with warfarin triple therapy 
in reducing bleeding risks were consistent across subgroups 
of patients with or without ACS (11).

The RE-DUAL PCI trial provides valuable information 
that both dabigatran 110 mg twice daily or dabigatran  
150 mg twice daily in combination with an antiplatelet, 

Death or Thromboembolic Events*

Dual therapy Triple therapy Hazard ratio (95% CI) P value

WOEST [2013] (3) VKA + P2Y12 
(n=297)

VKA + DAPT 
(n=284)

Overall (n=581) 11.1% 17.6% 0.60 (0.38–0.94) 0.025

PIONEER AF-PCI  
[2016] (6)

RIVA 15 mg + 
P2Y12 (n=694)

VKA + DAPT 
(n=695)

Overall (n=1,389) 6.5% 6.0% 1.08 (0.69–1.68) 0.750

STEMI (n=159) 5.1% 9.5% 0.50 (0.14–1.78) 0.278

NSTEMI (n=252) 13.6% 7.2% 1.86 (0.80–4.35) 0.144

Unstable angina (n=301) 7.0% 4.7% 1.43 (0.53–3.83) 0.477

RE-DUAL PCI [2017] (9) DABI 150 mg + 
P2Y12 (n=763)

VKA + DAPT 
(n=764)

Overall (n=1,527) 11.8% 12.8% 0.89 (0.67–1.19) 0.44

PCI for ACS (n=760) 10.5% 14.1% NR 0.11 for interaction

Elective PCI (n=766) 13.2% 11.7% NR

AUGUSTUS [2019] (10) 
anticoagulation regimen 
comparison

Apixaban (n=2,290) VKA (n=2,259)

Overall (n=4,549) 6.7% 7.1% 0.93 (0.75–1.16) NS

ACS and no PCI (n=1,097) NR NR 0.71 (0.46–1.09) 0.356 for interaction

ACS and PCI (n=1,714) NR NR 1.02 (0.73–1.44)

PCI only (n=1,784) NR NR 1.02 (0.69–1.52)

AUGUSTUS [2019] (10) 
antiplatelet regimen 
comparison

Placebo (n=2,279) Aspirin (n=2,277)

Overall (n=4,556) 7.3% 6.5% 0.89 (0.71–1.11) NT

ACS and no PCI (n=1,097) NR NR 1.01 (0.66–1.55) 0.710 for interaction

ACS and PCI (n=1,714) NR NR 0.91 (0.65–1.27) 

PCI only (n=1,784) NR NR 0.79 (0.53–1.18)  

Figure 2 Summary of efficacy outcome from the selected dual versus triple antithrombotic trials (3,6,9,10). *, endpoint definitions: WOEST, 
death, myocardial infarction, stroke, target-vessel revascularization, and stent thrombosis; PIONEER AF-PCI, cardiovascular death, 
myocardial infarction, or stroke; REDUAL-PCI, myocardial infarction, stroke, or systemic embolism, death, or unplanned revascularization; 
AUGUSTUS, death, myocardial infarction, stroke, urgent revascularization, and stent thrombosis. ACS, acute coronary syndrome; DAPT, 
dual antiplatelet therapy; DABI, dabigatran; CI, confidence interval; HR, hazard ratio; NR, not reported; NS, not significant; NT, not 
tested; PCI, percutaneous coronary intervention; VKA, vitamin K antagonist.
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such as clopidogrel or ticagrelor, may be non-inferior in 
preventing thromboembolic events compared to triple 
therapy (9). Additionally, dual-therapy with dabigatran 
resulted in a statistically lower bleeding incidence compared 
to triple therapy with warfarin. The utilization of dabigatran 
in this patient population should be based on patient 
specific bleeding and thrombotic risk.

Apixaban

Most recently, 4,614 patients were randomized in the 
AUGUSTUS trial to 6 months of either apixaban or 
vitamin K antagonist, and either placebo or aspirin to assess 
dual antithrombotic therapy versus triple therapy (10). The 
anticoagulation assignment was open-label, however, the 
aspirin or placebo assignment was double-blinded. The 
design of this trial was novel compared to prior investigations 
in that atrial fibrillation dosing was utilized for apixaban and 
comparisons were available for a NOAC and a vitamin K 
antagonist as part of both a double and triple antithrombotic 
regimen. The primary outcome of ISTH-defined major 
bleeding or clinically relevant non-major bleeding occurred 
in 10.5% of patients in the apixaban group compared to 
14.7% in the vitamin K antagonist group [hazard ratio (HR) 
0.69; 95% CI, 0.58–0.81; P<0.001]. The percentage of 
death or hospitalization occurred in 23.5% of patients in the 
apixaban group and 27.4% in the vitamin K antagonist group 
(HR 0.83; 95% CI, 0.74–0.93; P=0.002).

Similar results were observed with aspirin versus 
placebo for the primary safety outcome. ISTH-defined 
major bleeding or clinically relevant non-major bleeding 
occurred in 16.1% and 9.0% of patients receiving aspirin 
and placebo, respectively [hazard ratio (HR) 1.89; 95% 
CI, 1.59–2.24; P<0.001]. Conversely, there was a lack of 
benefit for the outcome of death or hospitalization when 
comparing placebo (24.7%) to aspirin (26.2%). The only 
ischemic outcome that was associated with greater benefit in 
either treatment groups, was patients treated with apixaban 
were 50% less likely to experience a stroke than warfarin-
treated patients. The addition or removal of aspirin for this 
outcome did not influence this outcome.  

Of the population included in the AUGUSTUS trial, 
1,714 (37.3%) had an ACS event as the reason for inclusion. 
In subgroup analyses, relative risk reductions of 56%, 32%, 
and 18% in the primary safety outcome favored apixaban 
over warfarin in patients with ACS who did not receive 
PCI, patients with ACS and PCI, and patients with elective 
PCI, respectively (P=0.052 for interaction). A similar trend 

was evident for time to death or hospitalization in favor of 
apixaban in patients with ACS treated medically (HR 0.71; 
95% CI, 0.54–0.92).

The authors of the AUGUSTUS trial concluded that 
the use of apixaban compared to the use of a vitamin K 
antagonist resulted in a lower rate of bleeding complications 
as well as a lower composite outcome of death or 
hospitalization, driven by a reduction in hospitalizations. 
A higher incidence of bleeding was observed with aspirin 
use compared to placebo. Again, as with other studies in 
this review, the proportion of ACS patients was relatively 
low at just over one-third of the total patient population. 
Interestingly, apixaban appeared to have better outcomes in 
patients with ACS treated without PCI in regard to safety 
and efficacy, however, conclusions drawn from this data is 
hypothesis generating due to the limited sample. 

Discussion

Regarding bleeding events, dual antithrombotic therapy 
with a P2Y12 inhibitor alone is safer than a triple 
antithrombotic regimen of aspirin plus a P2Y12 inhibitor 
and an anticoagulant for atrial fibrillation following 
PCI (3,4,6,9,10). For patients evaluated in the WOEST 
trial, the number needed to treat to avoid any bleed or a 
major bleed was 4 and 40, respectively (3). While a clear 
safety benefit was evident, there were also no difference 
in the occurrence of stroke or stent thrombosis. ISAR-
TRIPLE demonstrated, at the very least, duration of 
therapy may be shortened if clinicians are uncomfortable 
choosing dual antithrombotic therapy from the start 
when stent thrombosis risk is highest (6). NOACs are 
recommended over warfarin for the prevention and 
treatment of thromboembolism because they provide 
a better safety profile (1,12,13). In the setting of atrial 
fibrillation with PCI, it is clear after multiple trials that 
this sentiment holds true, especially with the recent 
publication of AUGUSTUS (10). The choice of apixaban 
plus a P2Y12 inhibitor in only 9 patients would prevent 
a major or clinically-relevant non-major bleeding event, 
and that same choice in 18 patients would prevent a death 
or hospitalization, compared to a regimen consisting of 
vitamin K antagonist plus DAPT. Yet many clinicians are 
hesitant to make this choice for several reasons.

In the landmark trials evaluating NOAC therapy as a 
substitute to warfarin, there has been much debate about 
interpretation of results. PIONEER AF-PCI, as expected, 
described reduced bleeding in both rivaroxaban arms with 
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low dose (15 mg) and very low dose (2.5 mg) regimens 
of which neither are FDA approved doses for atrial  
fibrillation (6). RE-DUAL PCI also displayed a better 
safety profile of dual therapy regimens consisting of 
dabigatran 110 or 150 mg twice daily (9). Similarly, 
concerning the limitations of PIONEER AF-PCI, the 
dabigatran 110 mg dose is not FDA approved for stroke 
prevention in atrial fibrillation and as expected, the lowest 
rates of bleeding were evident with this regimen. On the 
other hand, dabigatran 110 mg was studied in the RE-LY 
trial, which was non-inferior to warfarin for efficacy and 
superior for bleeding outcomes, which may allow clinicians 
a higher level of comfort in clinical practice knowing there 
is evidence established (14). The authors of these studies 
acknowledge that these trials are not powered to evaluate 
ischemic or thromboembolic outcomes, which further 
elevates concerns regarding off-label dosing strategies. The 
OBRBIT-AF II (Outcomes Registry for Better Informed 
Treatment of Atrial Fibrillation phase II) registry suggests 
patients who are not receiving appropriate dosing based 
on FDA labeling are at an increased risk of cardiovascular  
hospitalization (15). AUGUSTUS answers these concerns 
by utilizing FDA approved dosing and proving that 
apixaban-based regimens reduces hospitalization compared 
to vitamin K antagonist-based regimens (10). The overall 
safety profile of apixaban and available evidence should 
quiet these concerns and potentially result in a stronger 
evidence recommendation when guidelines are updated.  

The other main concern is the nature of these trials to 
combine elective and urgent PCI for ACS. Not only have 
these studies focused on reduction of bleeding outcomes 
and thus underpowered for ischemic outcomes, the lack of 
focus on the ACS population further clouds judgment on 
how to treat the highest-risk patients. The prevalence of 
ACS in the various trials range from 28% to 61% (16). It 
is likely that triple therapy will continue to be prescribed, 
even if for a shortened duration, due to concern of risk of 
ischemic outcomes. In a registry of approximately 5,000 
patients with MI and atrial fibrillation, 1 in 4 patients 
were prescribed triple therapy, which doubles the risk of 
intracranial hemorrhage yet did not improve MACE (adjusted 
HR 0.99; 95% CI, 0.86–1.16) (17). The evidence suggests 
that dual antithrombotic therapy is likely acceptable in an 
ACS population, however, additional randomized trials that 
specifically address this population or future meta-analysis 
are needed. More patients will be available for this method 
when the results for edoxaban in the ENTRUST- AF PCI 
study is published in the near future (18).

Conclusions

There exist  many therapeutic options to prevent 
thromboembolic events in patients with atrial fibrillation 
who undergo PCI with stenting. For patients with stable 
coronary artery disease and receive elective PCI, the choice 
is clear that a dual antithrombotic regimen of a P2Y12 
inhibitor in combination with a NOAC carries the least 
risk in terms of safety (16). In patients with ACS, the safety 
benefit remains clear, however questions persist whether 
there is a potential to sacrifice efficacy. After a thorough 
review of these studies, there is no signal to suggest that this 
is in fact true. The AUGUSTUS trial, presents the strongest 
research design and data to support these regimens. 
AUGUSTUS is the only trial to show a significant 
benefit in stroke reduction in such a short time (11).  
Also, AUGUSTUS was the first to include ACS patients 
who were medically managed, which is intriguing as these 
patients are often older and may be at higher bleeding 
risk. Ultimately, further studies are necessary in larger 
populations with a majority of ACS patients. Until then, 
in similar fashion to current recommendations with 
dabigratran, rivaroxaban, and warfarin, it is reasonable to 
use full-dose apixaban in addition to a P2Y12 inhibitor in 
patients with atrial fibrillation who have an ACS event, 
especially in patients who have a propensity for bleeding (1).
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