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ARTICLE INFO ABSTRACT

Approximately 7% of patients undergoing percutaneous coronary intervention (PCI) with stent implantation
have atrial fibrillation. The optimal antithrombotic treatment in such of patients remains one of the most
challenging and difficult scenarios in Cardiology. Triple antithrombotic therapy (TAT), consisting of dual an-
tiplatelet therapy plus an oral anticoagulant, has been used for decades in order to reduce ischemic and
thromboembolic events, while significantly increasing the risk for severe bleeding. Recently, results of several
clinical trials suggest that the use of dual antithrombotic therapy (DAT), consisting of single antiplatelet therapy
plus an oral anticoagulant, reduces the risk of bleeding, while maintaining the same level of efficacy as compared
to TAT. These data have been interpreted in a variety of ways, often giving conflicting recommendations and
leaving many unanswered questions on the optimal antithrombotic treatments of patients with atrial fibrillation
who undergo PCI. DAT consisting of a non-vitamin K antagonist oral anticoagulant and clopidogrel, while
omitting aspirin from the immediate post discharge period, appears as an attractive, simplified strategy for most
patients and supported by many experts in the field. In this review we aim to better define the role of DAT versus
TAT in atrial fibrillation patients undergoing PCI and analyze remaining controversial issues and future ex-
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pectations.

1. Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia with
a prevalence of approximately 3% in adults [1]. Male patients with AF
and CHA,DS,-VASc score = 1 (Congestive Heart Failure, Hypertension,
Age = 75 [2 points], Diabetes Mellitus, Prior Stroke or Transient Is-
chemic Attack [2 points], Vascular Disease, Age 65-74, Sex category
Female) and women with AF and CHA,DS,-VASc score = 2 have an
indication of long-term treatment with oral anticoagulation (OAC) in
order to prevent thromboembolic episodes such as stroke [2]. In addi-
tion, AF patients have a high prevalence of coronary artery disease
(CAD) [3,4]. Patients with CAD commonly undergo percutaneous cor-
onary intervention (PCI) with stent implantation and are candidates to
receive dual antiplatelet therapy (DAPT) consisting of the combination
of aspirin plus an oral P2Y;, inhibitor, for a variable duration
(1-12 months), in order to prevent stent thrombosis and other major

adverse cardiovascular events (MACE) [5]. Furthermore, AF coexists in
about 7% of patients undergoing PCI with stent implantation [6].
Clinical management of such patients is really challenging and pro-
blematic, as they have indication for both OAC and DAPT. This type of
triple antithrombotic therapy (TAT) has been for years the treatment of
choice in AF patients undergoing PCI. However, TAT increases the
probability up to four times, compared to aspirin or warfarin alone, for
major and non-major bleeding events, representing for most a ‘neces-
sary evil’ [7].

Recently, three randomized clinical trials have been published,
which directly compared dual antithrombotic therapy (DAT), consisting
of an OAC and an oral P2Y;, inhibitor, versus TAT in patients with an
indication for chronic OAC who underwent PCI. Significantly lower
rates of bleeding, while maintaining the same level of efficacy as for
MACE and stent thrombosis, were demonstrated [8-10]. Despite the
role of TAT is evidently weakening [11] and its suggested duration is

Abbreviations: ACS, acute coronary syndrome; AF, atrial fibrillation; CAD, coronary artery disease; CI, confidence interval; Crl, credible interval; DAT, double
antithrombotic therapy; DAPT, dual antiplatelet therapy; HR, hazard ratio; MACE, major adverse cardiovascular events; MI, myocardial Infarction; NOAC, novel oral
anticoagulation; NSTEMI, non S-T elevation myocardial infarction; OAC, oral anticoagulation; PCI, percutaneous coronary intervention; RCT, randomized controlled
trial; TAT, triple antithrombotic therapy; TIMI, thrombolysis in myocardial infarction; VKA, Vitamin K antagonist
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Table 1

Randomized clinical trials comparing dual versus triple antithrombotic therapy.
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Study WOEST [8] PIONEER AF [9] REDUAL PCI [10]

Year 2013 2016 2017

Design RCT, open label RCT, open label RCT, open label

Size (n) 573 2124 2725

AF (%) 70 100 100

ACS (%) 27 52 51

DES (%) 64 68 83

Comparison -Clopidogrel 75 mg qd for 1-12 months plus a dose-  -Rivaroxaban 15 mg qd plus a P2Y;, inhibitor for ~ -Dual antithrombotic therapy with dabigatran

Exclusion criteria

Primary endpoint

adjusted VKA
-Aspirin 80-100 mg qd plus clopidogrel 75 mg qd
for 1-12 months plus a dose-adjusted VKA

History of intracranial bleeding; cardiogenic shock;
contraindication to ASA, clopidogrel, or both;
peptic ulcer in previous 6 months;
thrombocytopenia; major TIMI bleed in previous
12 months; and pregnancy

Any bleeding episode

12 months (group 1)

-Rivaroxaban 2.5 mg bid plus DAPT for 1, 6, or
12 months (group 2)

-Dose-adjusted VKA plus DAPT for 1, 6, or

12 months (group 3)

History of stroke or TIA; history of intracranial
hemorrhage; clinically significant
gastrointestinal bleeding within 1 year prior to
index hospitalization; CrCl < 30 mL/min;

Hgb < 10g/dL; any condition increasing the
risk of bleeding

Clinically significant bleeding (composite of
major and minor TIMI bleeding)
Cardiovascular death, MI, and stroke

-Primary endpoint: 16.8% in group 1, 18.0% in
group 2, 26.7% in group 3

(HR group 1 vs group 3, 0.59, 95% CI 0.47
t00.76; HR for group 2 vs group 3, 0.63, 95% CI

-Secondary endpoint: 6.5% in group 1, 5.6% in

and 6.0% in group 3

Secondary Death, MI, stroke, target vessel revascularization
endpoints and stent thrombosis
Follow up 12 months 12 months
Results -Primary endpoint (DAT vs TAT): 19.4% vs 44.4%
(HR 0.36, 95% CI 0.26 to 0.50, p < 0.0001).
-Secondary endpoint (DAT vs TAT): 11.1% vs
17.6% (HR 0.60, 95% CI 0.38 to 0.94, p = 0.025)
0.50to 0.80).
group 2
Comments -Not powered for efficacy

—30% other indications than AF
-Small number of patients

-Not powered for efficacy
-Not-approved Rivaroxaban dose for stroke
prevention

(110 mg or 150 mg bid) plus clopidogrel or
ticagrelor
- Dose-adjusted VKA plus DAPT

Bioprosthetic/mechanical heart valves;
gastrointestinal or other major bleeding, stroke, or
major surgery within 1 month prior to screening;
Anemia or thrombocytopenia;

severe renal dysfunction; conditions leading to
increased risk of bleeding

Major or clinically relevant

non-major bleeding

Death, MI, stroke, systemic embolism and
unplanned

revascularization

14 months

-Primary endpoint: 15.4% in the 110 mg DAT
group and 26.9% in the TAT group (HR 0.52, 95%
CI 0.42 to 0.63); 20.2% in the 150 mg DAT group
and 25.7% in the TAT group (HR 0.72, 95% CI 0.58
to 0.88).

-Secondary endpoint: 13.7% in combined DAT
groups and 13.4% in TAT

-Not powered for efficacy

Abbreviations: ACS, acute coronary syndrome; AF, atrial fibrillation; ASA, acetylsalicylic acid; CI, confidence interval; CrCl, creatinine clearance; DAPT, dual
antiplatelet therapy; DAT, dual antithrombotic therapy; DES, drug-eluting stent; HR, hazard ratio; MI, myocardial infarction; RCT, randomized clinical trial; TAT,
triple antithrombotic therapy; TIA, transient ischemic attack; TIMI, Thrombolysis in Myocardial Infarction; VKA, vitamin-K antagonist.

decreasing over the last decade, as recommended in several recent
practice guidelines, there are numerous unanswered questions re-
garding the optimal antithrombotic treatment in patients with AF who
undergo PCI. Within the last year Practice Guidelines, Consensus
Documents and Expert Panel Reports have interpreted in various ways
randomized trials results and produced conflicting recommendations. It
is still unclear which is the patient who will get most of the benefit from
DAT from the immediate post-discharge period or for whom TAT and
for how long is necessary. The position of the newer P2Y;, inhibitors
(prasugrel and ticagrelor) in this combination also remains unsettled.
This review aims to investigate how latest data have impacted on an-
tithrombotic therapy strategies in patients with AF undergoing PCI, and
what are the remaining controversial issues and future expectations in
the field.

1.1. Data from randomized trials

The first randomized clinical trial that essentially questioned the
role of aspirin in the treatment of patients with AF after PCI was pub-
lished in 2013 (Table 1).

In What is the Optimal antiplatElet and anticoagulation therapy in
patients with oral anticoagulation and coronary StenTing (WOEST)
trial, DAT group was treated with Vitamin K antagonist (VKA) plus
clopidogrel and showed significantly lower rate of bleeding events, as
compared with the TAT group, that received the combination of VKA,
clopidogrel and aspirin [8]. Similarly, the incidence of the composite
MACE was significantly lower for patients who received DAT [8]. Major
limitations of WOEST trial were the small sample size, the long duration
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of TAT (12 months), the fact that only one out of four patients presented
with acute coronary syndrome (ACS) and 30% of patients had an in-
dication for oral OAC other than AF. Finally, although there was a
significant difference on the rates of the composite MACE, the study
was not powered to detect any differences in any of the individual
components of the composite efficacy end point.

The PIONEER AF-PCI trial (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) compared two different rivaroxaban treatment strategies
with the standard TAT (VKA plus DAPT for 1, 6 or 12 months) [9]. The
first regimen (rivaroxaban 2.5 mg bid plus DAPT for 1, 6 or 12 months)
was based on the results of the ATLAS ACS 2-TIMI 51 study (Anti-Xa
Therapy to Lower Cardiovascular Events in Addition to Standard
Therapy in Subjects with Acute Coronary Syndrome-Thrombolysis in
Myocardial Infarction 51) [12] and the second regimen (rivaroxaban
15mg once plus a P2Y;, inhibitor for 12 months) was based on the
results of the WOEST study. In PIONEER AF-PCI most patients (94.4%)
were treated with clopidogrel, and only 4.3% and 1.3% received tica-
grelor and prasugrel, respectively. In both rivaroxaban groups, lower
rates of clinically significant bleeding were observed during 12 months
of follow-up compared to VKA plus DAPT, while the rates of the com-
posite MACE were similar between groups [9]. The main limitations of
this trial are the use of a non-approved dose of rivaroxaban 15 mg for
stroke prevention (rivaroxaban 20 mg daily is the standard dose used
for stroke prevention in AF), which implies that the risk of bleeding
when using recommended dosages remains unknown. Use of newer
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P2Y;, inhibitors was very limited and finally, PIONEER AF-PCI study
was not powered to detect differences in efficacy endpoints. Overall,
PIONEER-AF PCI results were enthusiastically perceived by most car-
diologists as they confirmed WOEST results showing that aspirin may
be omitted and offered a clear message of reduced bleeding potential by
using a simplified DAT strategy [11,13].

The RE-DUAL PCI trial (Randomized Evaluation of Dual Therapy
with Dabigatran vs Triple Therapy with Warfarin in Patients with Atrial
Fibrillation That Undergo a Percutaneous Coronary Intervention with
Stenting) compared DAT consisting of dabigatran (110 mg or 150 mg
bid) plus clopidogrel or ticagrelor with TAT consisting of warfarin,
aspirin and clopidogrel or ticagrelor; overall 12% received ticagrelor
[10]. The incidence of major or clinically relevant non-major bleeding
events was significantly lower for dabigatran plus P2Y;, inhibitor than
for TAT. DAT groups when combined were not inferior with respect to
the incidence of the composite efficacy endpoint for MACE, as com-
pared with the TAT group [10]. Of note, stent thrombosis occurred in
more patients in the dabigatran 110 mg group (1.5%) compared with
dabigatran 150 mg (0.9%) and TAT (0.8%), as did acute MI (4.5% on
dabigatran110mgvs 3.4% on dabigatran150mg vs 3.0% on TAT) and
stroke (1.7% on dabigatran 110 mg vs 1.2% on dabigatran 150 mg vs
1.3% on TAT). Similarly to the previous studies, main limitation of the
RE-DUAL PCI trial is that it was only powered to detect meaningful
differences in bleeding events and not efficacy.

Overall, WOEST was the first randomized trial that verified the
hypothesis of omitting aspirin is a safer choice than TAT, in patients
with a need of an OAC requiring PCI. Both PIONEER-AF PCI and
REDUAL-PCI trials compared a combination of a direct OAC plus a
P2Y;, inhibitor and showed significantly less bleeding episodes in pa-
tients with AF undergoing PCI, maintaining the same level of efficacy as
compared with TAT. These two trials strengthened the results of
WOEST concerning the safety and bleeding, setting the beginning of a
new era for antithrombotic therapy in AF patients undergoing PCI, al-
though the issue of efficacy and thromboembolic events still remains in
question.

1.2. Is current evidence enough to change practice?

Following the described results, one may question whether it is time
for physicians to change their daily medical practice regarding antith-
rombotic treatment in AF patients undergoing PCIL. The use of TAT is
common in clinical practice in order to minimize the risk of stent
thrombosis and other ischemic events after PCI, but it is clearly asso-
ciated with a risk of fatal (intracranial hemorrhage) and nonfatal
bleeding. In addition, shortening the duration of TAT does not sub-
stantially reduce the bleeding risk, because most bleeding episodes
occur within 30 days of PCI [8,14-16]. Thus, TAT has the potential to
cause harm in many patients, even though it is administrated to prevent
ischemic events. Increased bleeding episodes, related to TAT, may lead
to DAPT interruption, which in turn could increase the chance of poor
outcomes such as stent thrombosis [17]. On the other hand, the main
knowledge obtained from these trials that remains indisputable, is that
the risk of bleeding is patently lower with DAT compared with TAT.
Nevertheless, none of these trials had been powered to reliably assess
thromboembolic or ischemic (efficacy) outcomes with different tested
strategies. Of note, there are several differences among the three trials,
like the anticoagulation used (Vitamin K versus non-vitamin K an-
tagonists), the duration of the TAT, or P2Y;, inhibitors used (ex-
clusively clopidogrel in WOEST).

1.3. Guidelines recommendation on DAT

European and American Guidelines, as well as Consensus docu-
ments and Expert panel reports recommendations vary based on stra-
tification of bleeding risk [including the HAS-BLED score [18]; Hy-
pertension, Abnormal renal and liver function (1 point each), Stroke,
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Bleeding history or predisposition, Labile INR, Elderly (> 65 years),
Drugs and alcohol (1 point each)] and ischemic risk (ACS, stent
thrombosis, other anatomical/procedural characteristics), and have
been amended through years. During the last year, after PIONEER and/
or RE-DUAL trials results, several documents have been published re-
garding antithrombotic therapy on AF patients undergoing PCI
(Table 2).

The ESC 2017 DAPT [5] as well as the most recent ESC 2018 re-
vascularization guidelines [19] come in agreement with 2018 CHEST
guidelines [20] and the European Heart Rhythm Association (EHRA)
consensus document [21], suggesting TAT as a default strategy in AF
patients after stent implantation, except for patients on very high
bleeding risk (HAS-BLED = 3, recent bleeding event) and relatively low
ischemic risk. In contrast, a consensus document from selected North
American experts from the United States and Canada [22] recommends
that a DAT regimen (OAC plus a P2Y;, inhibitor, either clopidogrel or
ticagrelor) should be considered for most patients, immediately after
hospital discharge. The use of aspirin (as a part of TAT) after hospital
discharge is recommended only in selected patients considered at high
ischemic/thrombotic risk and low bleeding risk and for a limited period
of time (1 month). Similarly, most recent CCS on Antiplatelet Therapy
guidelines [23] recommends the use of DAT, except for patients with
high risk features (Diabetes, renal dysfunction, ACS or stent thrombosis,
total occlusion or bifurcation, multi-vessel disease). Overall, there is
agreement in all published recommendations that prasugrel or tica-
grelor as part of TAT should be avoided unless there is a clear need for
these agents.

Regarding these latest recommendations, one can easily appreciate
a different interpretation of the exact same data, ultimately giving
different directions on antithrombotic therapy. Some of them reflect the
fact that WOEST, PIONEER and RE-DUAL were not designed to detect
significant differences in efficacy endpoints. Therefore, TAT is still re-
commended as the default antithrombotic strategy, for at least one
month and up to six months, in several documents [5,19-21] in order to
prevent cerebral and cardiovascular adverse events. An exception to
this strategy is the case of low ischemic risk and very high bleeding risk
that overcomes the risk of stent thrombosis. On the other hand, it is the
first time that some documents [22,23] recommend DAT as the default
antithrombotic strategy, after hospital discharge, in patients with AF
undergoing PCI, mainly recognizing the benefit of DAT against TAT on
safety (bleeding). With regard to cerebral and cardiovascular adverse
events, there is an acceptance that rates of ischemic outcome were ra-
ther rare and not significantly different between DAT and TAT, even
though these results were obtained through underpowered trials for
efficacy endpoints. Hence, there is an urgent need for new data to come
to light in order to acquire a common direction on antithrombotic
therapy in AF patients after PCI.

As HAS-BLED score appears crucial for bleeding risk stratification
and subsequently guidelines recommendations, it is very important to
have an estimate of how common is an increased score in order to assess
the magnitude of the problem. According to PIONNER AF-PCI and RE-
DUAL PCI trials, 69% and 66% of patients had a high bleeding risk
score (HAS-BLED score = 3), respectively [9,10]. In a post hoc analysis
on bleeding risk scores of two randomized trials, which included 3665
patients, a HAD-BLED score = 3 was observed in 71% of the patients
[24]. Data from real life and observational studies, demonstrated that
one out of three patients is on high bleeding risk (HAS-BLED score = 3
in 28-35% of patients) [25,26]. This would help physicians to under-
stand what to expect in real life practice and whether DAT should be a
default strategy.

1.4. Meta-analysis, post-hoc analysis and real world evidence
A recent meta-analysis of four randomized trials (WOEST, ISAR-

TRIPLE, PIONEER-AF, RE-DUAL PCI) including 5317 patients, demon-
strated a 47% relative reduction in the risk of composite TIMI major or
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Ticagrelor Clopidogrel Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
PIONEER AF-PCI 5 36 99 648 92% 0.89(0.34, 2.36) 2016 e
GEMINI-ACS-1 58 852 2 667 28.7% 2.14(1.30,3.54) 2017 e
RE-DUAL (D:110 mg) 28 132 123 849 328% 1.59(1.00,251) 2017 —
A RE-DUAL (D:150 mg) 24 104 130 659 29.3% 1.22(0.74,2.00) 2017 b
Total (95% CI) 1124 2823 100.0% 1.521.12, 2.06) <
Total events 15 374
PIONEER AF-PCI 8 2 157 671 124% 2.01([0.82,4.95) 2016 -T
RE-DUAL (D:110 mg) 3 o1 230 890 495% 1.71[1.09,2.69) 2017 —GG—
B RE-DUAL (D:150 mg) 25 73 171 691 38.1% 1.58 (0.95, 2.65) 2017 T
Total (95% CI) 185 2252 100.0% 1.70 [1.24,2.33) <
Total events 67 558
PIONEER AF-PCI 1 3 40 646 24% 0.430.06, 3.24) 2016 * - B
GEMINI-ACS-1 40 852 3% 667 37.1% 0.86 [0.54, 1.37) 2017 —
C RE-DUAL (D:110 mg) 25 132 124 849 354% 1.37 (0.85, 2.20) 2017 -t
RE-DUAL (D:150 mg) 16 104 74 659 251% 1.44 (0.80, 2.58) 2017 -1
Total (95% CI) 1124 2821 100.0% 1.14 [0.83, 1.56) <
Total events 82 274
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RE-DUAL (D:110 mg) 20 9 111 890 556% 1.98(1.16,3.37) 2017 -
D RE-DUAL (D:150 mg) 5 N 83 691 424% 1.89(1.03,3.49) 2017 g
Total (95% ClI) 185 2250 100.0% 1.88[1.26, 2.80) i
Total events 35 230
02 05 1 2 5

Favours Ticagrelor Favours Clopidogrel

Fig. 1. Clinically significant bleeding events in (A) dual antithrombotic therapy and (B) triple antithrombotic therapy and major adverse cardiovascular events in (C)
dual antithrombotic therapy and (D) triple antithrombotic therapy. (Under author's permission, Cardiovasc Drugs Ther. 2018;32:287-294. https://doi.org/10.1007/

510557-018-6795-9).

minor bleeding with DAT versus TAT (4.3% vs. 9.0%; HR 0.53, 95%
credible interval [CrI] 0.36-0.85) [27]. Concerning efficacy, DAT ap-
peared to be comparable to TAT in reducing the trial-defined MACE,
with no difference in individual outcomes of all-cause mortality, car-
diac death, MI, stent thrombosis, or stroke between arms. Of note, the
risk of intracranial bleeding was 42% lower for DAT group (0.3% vs
0.8%, HR 0.58, 95% Crl 0.23-1.49). Noteworthy, a higher risk for
bleeding (HAS-BLED = 3) was seen in 71% and 66% of patients in TAT
and DAT groups, respectively. A post hoc analysis of the PIONEER AF-
PCI trial was also performed to examine a composite end point of all-
cause mortality or recurrent hospitalization (after the index admission)
for an adverse event [28]. Patients in the rivaroxaban 15mg plus a
P2Y;, inhibitor arm had an approximately 20% lower risk of the pri-
mary end point as compared to the patients of the TAT arm (HR = 0.79;
95% CI = 0.66-0.94, p = 0.008). This result was primarily led by the
reduction in events leading to rehospitalization, as there was no dif-
ference in all-cause mortality between the 3 treatment groups. DAT
consisting of clopidogrel plus VKA showed comparable thromboem-
bolic event rates (ML, cardiac death, ischemic stroke) with TAT group in
a large Danish registry [29] that compared different antithrombotic
strategies in 12,165 patients with AF after MI and coronary interven-
tion, suggesting that DAT reduced the risk of thromboembolic events
after PCI as effectively as TAT. This finding was reinforced by other
observational studies [16,26], as well as a large meta-analysis of ran-
domized controlled trials and observational studies [30], encompassing
7182 patients, which showed that the rate of the composite endpoint
(death, MI, stroke, and stent thrombosis) was comparable between DAT
group (VKA plus clopidogrel) and TAT group [Odds ratio (OR) 0.89,
95% CI 0.68-1.17]. On the other hand, the Outcomes Registry for
Better Informed Treatment of Atrial Fibrillation (ORBIT-AF) analyzed
1827 patients with AF and coronary artery disease and reported no
difference in the rate of bleeding or MACE between patients with TAT
and DAT (consisting of OAC and aspirin). Nevertheless, TAT was ac-
companied by more frequent all cause hospitalization versus DAT (HR
1.75, 95% CI 1.35-2.26) [31].

1.5. The role of newer P2Y;, inhibitors

A well-recognized concern in patients who undergo PCI and receive
clopidogrel is the possibility of poor responsiveness to this agent. The
rate of high on-clopidogrel platelet reactivity shows large heterogeneity
among different studies (20-50%), and it is strongly associated with
poor outcome and a high risk of cardiovascular death, MI and stent
thrombosis in patients after PCI [32,33]. Notably, predictors for high
on-clopidogrel platelet reactivity such as elderly patients, diabetes
mellitus, chronic kidney disease, commonly co-exist in patients with
AF, making them more vulnerable to a suboptimal response to clopi-
dogrel and high risk for thrombotic events. Prasugrel and ticagrelor
have faster onset of action than clopidogrel, less inter-individual var-
iation and have been shown to be more effective in reducing MACE, but
they were also associated with an increased risk of bleeding [34,35].
Recent guidelines encourage the use of ticagrelor and prasugrel (over
clopidogrel) in patients with ACS and PCI [5]. However, their use in the
setting of TAT with aspirin and OAC is not recommended [5,19].

The only randomized controlled trial, which included the use of
prasugrel, is PIONEER-AF-PCI trial. However, only 28 patients received
prasugrel as part of DAT or TAT. Regarding ticagrelor's experience in
the context of randomized controlled trials, in PIONEER-AF-PCI trial
the subgroup of 36 patients on DAT with ticagrelor plus rivaroxaban
15mg had lower rates of bleeding compared with the subgroup of 21
patients on TAT with VKA + aspirin + ticagrelor (16% versus 43.9%,
HR 0.33, 95%CI 0.11-1.01, p = 0.039), with no difference in MACE
[9]. Similarly, in the subgroup analysis from the RE-DUAL PCI trial,
patients on ticagrelor plus dabigatran 110 mg bid (n = 132) and pa-
tients on ticagrelor plus dabigatran 150 mg bid (n = 104) showed less
bleeding episodes as compared with the TAT group [TIMI Major
Bleeding for dabigatran 110 mg and 150 mg vs TAT: 2.3% vs 9.9% and
1.9% vs 9.6% respectively; International Society on Thrombosis and
Haemostasis (ISTH) Major or Clinically Relevant Non-Major Bleeding
for dabigatran 110 mg and 150 mg vs TAT: 21.2% vs 37.4% and 23.1%
vs 34.2% respectively]. All-cause death, MI and a composite endpoint
of death, MI, stroke, systemic embolism or unplanned revascularization
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rates, were comparable between dabigatran 110 mg and 150 mg vs TAT
[36]. A recent meta-analysis by our group of three randomized con-
trolled trials has compared the safety and efficacy between ticagrelor
versus clopidogrel, as part of DAT or TAT [37] (Fig. 1). In DAT groups
the use of ticagrelor increased the risk of clinically significant bleeding
(OR 1.52, 95%CI 1.1-2.06, p = 0.007) and showed no difference in the
rates of MACE or stroke. In TAT groups the use of ticagrelor increased
both the risk of clinically significant bleeding (OR 1.7, 95%CI
1.24-2.33, p = 0.001) and the risk of MACE (OR 1.88, 95% CI
1.26-2.80, p = 0.002). While explaining these results, it is worth
mentioning that treatment with clopidogrel versus ticagrelor was not
randomized and ticagrelor most likely had been used in patients with
higher ischemic risk. Moreover, relevant trials were not powered for
ischemic outcomes. Finally, according to trial sequential analysis, there
is not enough evidence to safely conclude that ticagrelor is associated
with higher bleeding risk.

2. Perspective and conclusion

The management of antithrombotic treatment in patients with AF
undergoing PCI remains challenging. The optimal treatment strategy
for these patients is unclear, as current knowledge does not support a
single plan or recommendation for every patient. Risk factors such as
bleeding risk, type of stent used, risk of stent thrombosis or recurrent
ACS (ischemic risk) should be assessed in every single occasion [19].
Following WOEST, but mostly PIONEER AF PCI and REDUAL PCI re-
sults, the choice of DAT with a novel OAC (NOAC) and clopidogrel
appeared as a logical first choice in most patients [22]. Current evi-
dence suggests that a major compromise in efficacy by omitting aspirin
is unlikely to occur. More in-depth analysis however, may tamper the
enthusiasm for DAT only mainly because of lack of power of relevant
trials so far for the, rather rare, ischemic outcome endpoints. DAT with
a P2Y;, inhibitor plus an oral anticoagulant (with preferred use of
dabigatran or rivaroxaban over warfarin — unless contraindicated e.g.
metallic valve — due to reduction in bleeding complications including
intracerebral hemorrhage) is an attractive option in patients with a
moderate or high risk of bleeding and a low ischemic risk, reassuring
less bleeding. On the other hand, TAT is considered to be more effica-
cious in patients at high risk of stent thrombosis or ACS, for the shortest
possible duration, with a plan to transition to DAT as soon as possible.
There are concerns though, as patients at high risk of stent thrombosis
or ACS represented a small number on trials. In particular, approxi-
mately half of the patients presented with ACS on PIONEER and RE-
DUAL trials, of which only a percentage of 12% and 11% respectively,
presented with ST-segment elevation myocardial infarction. Un-
fortunately, Practice Guidelines/Consensus documents/Expert panel
reports during the last year are giving conflicting recommendations,
indicating different assessment of the same data. An appealing strategy
for ACS patients would be the selection of ticagrelor as part of DAT,
mitigating the risk of the frequent platelet unresponsiveness to clopi-
dogrel, in case this agent has been selected.

Two more trials of NOAC in AF patients undergoing PCI are ongoing
with apixaban and edoxaban, expecting to provide more data on this
subject. The AUGUSTUS trial (A Study of Apixaban in Patients With
Atrial Fibrillation, Not Caused by a Heart Valve Problem, Who Are at
Risk for Thrombosis Due to Having Had a Recent Coronary Event, Such
as a Heart Attack or a Procedure to Open the Vessels of the Heart) is
evaluating apixaban versus warfarin (open-label) plus P2Y;, inhibitor
along with aspirin versus no aspirin (blinded) ina 2 x 2 factorial design
[38], thus allowing directly testing the benefit and risk of omitting
aspirin with both warfarin and apixaban (NCT02415400). Of note,
AUGUSTUS will be the first randomized trial comparing directly two
different DAT strategies. The ENTRUST-AF-PCI trial (Edoxaban Treat-
ment Versus Vitamin K Antagonist in Patients With Atrial Fibrillation
Undergoing Percutaneous Coronary Intervention) is evaluating the
safety and efficacy of edoxaban (plus P2Y;, inhibitor) versus warfarin
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plus P2Y;, inhibitor plus aspirin for 1-12 months (NCT02866175) [39].
Furthermore, as the most used P2Y;, inhibitor on randomized trials so
far is clopidogrel, and future trials with the newer agents such as ti-
cagrelor and prasugrel might be helpful. RT-AF trial [40] which eval-
uates the safety of rivaroxaban 2.5 mg/5 mg bid plus ticagrelor versus
TAT with warfarin plus clopidogrel and aspirin (NCT02334254) and
MANJUSRI trial [41], which evaluates the safety of ticagrelor plus
warfarin versus TAT with warfarin plus clopidogrel and aspirin
(NCT02206815), might also offer some more data on this issue. Finally,
ongoing observational trials (GRAPE-AF, NCT03362788 [42]; CHAOS,
NCT03558295; PERSEO, NCT03392948), are expected to provide
useful information about real-world use of antithrombotic treatment
and clinical outcomes.

In conclusion, assessment of bleeding and ischemic risk profile is a
sine qua non. In anticipation of new data, this can be the safest way to
choose the right antithrombotic strategy for every individual patient
with AF undergoing PCI, as with the current evidence, it may be too
early to declare DAT or TAT as a winner.
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