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Management of patients with non-valvular atrial fibrillation (AF) presenting with an acute coronary syndrome (ACS) may be particularly challen-
ging. Given the lack of sound evidence-based recommendations for the management of such patients, the aim of this European Heart Rhythm
Association survey was to provide an insight into current practice in Europe regarding management of these patients. Overall, 41 centres sub-
mitted a valid response. The majority of respondents were university hospitals (85%). The survey has shown that the principal aspects of the
European Society of Cardiology guidelines on the management of AF, and those on ACS, have been adopted. The survey highlights two important
areas of uncertainty regarding the optimal composition and duration of antithrombotic therapy with multiple drugs and the optimal regimen(s) of
novel oral anticoagulants in patients with AF and ACS.
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Introduction
Management of patients with non-valvular atrial fibrillation (AF) and
an acute coronary syndrome (ACS), either STEMI (ST-elevation
myocardial infarction) or a NSTE-ACS (non-ST-segment elevation
ACS, including unstable angina and myocardial infarction), may be
particularly challenging. Most AF patients would be taking oral anti-
coagulant therapy for stroke prevention,1 and various antithrombo-
tic drugs have to be added to facilitate the restoration of coronary
flow and to reduce the risk of recurrent ischaemic events, such as
stent thrombosis.2,3 Such complex treatments inevitably increase
risk of bleeding and must be carefully balanced.1 –5 A multiplicity of
choices, including new oral anticoagulants (NOACs) and antiplatelet
drugs, may add to the complexity of clinical decision-making.

Existing guidelines for the management of patients with AF and
ACS acknowledge considerable gaps in the high quality evidence
regarding optimal long-term antithrombotic treatment strategies in

such patients and provide recommendations based mostly on expert
consensus and small non-randomized trials (level of evidence C).2,3,6,7

Given the lack of sound evidence-based recommendations, the aim of
this survey conducted by the European Heart Rhythm Association
(EHRA) was to provide an insight into current practice in Europe
regarding treatment of patients with non-valvular AF presenting with
an ACS.

Methods and results

Participating centres
This survey is based on a questionnaire sent via the internet to the
EHRA electrophysiology research network centres. Overall, 47
centres responded, and 41 responses entered further analysis
(there were 2 duplicates and 4 blank submissions); 4 respondents
(9.8%) did not answer several questions, whereby we reported
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percentages for 37 respondents. Of 41 centres, 35 (85.4%) were uni-
versity hospitals, with cardiac surgery available in 34 (82.9%); 25
centres (61.0%) perform .1000 percutaneous coronary interven-
tions (PCIs) per year, while in 2 centres (4.9%) such procedures
were not available; 10 centres (24.4%) previously managed .50
AF-ACS patients on NOACs and the same number of centres had
no experience with such patients.

Acute management of ST-elevation
myocardial infarction within an optimal
timeframe for primary percutaneous
coronary intervention in atrial fibrillation
patients on oral anticoagulant therapy
Acute management strategies for STEMI are shown in Figure 1A.
Overall, 38 centres (92.7%) would proceed with primary PCI on un-
interrupted warfarin, 16 (39.0%) would do PCI without NOAC inter-
ruption, and 22 centres (53.7%) would temporarily discontinue
NOAC therapy prior to PCI.

Periprocedural strategies for AF patients presenting with a STEMI
are shown in Figure 1B. Overall, dual antiplatelet therapy (DAPT) was
added to warfarin in 36 centres (87.5%), or to a NOAC in 33 centres
(80.5%) (x2 ¼ 24.3, P , 0.001). The combination of prasugrel or
ticagrelor plus aspirin was more commonly given on top of warfarin
(nine centres, 21.9%) than in addition to NOACs (six centres, 14.6%).
Thirty of 37 centres (81.1%) preferred a radial approach (16 centres
only if the operator was adequately experienced). Bare-metal stents
(BMSs) were preferred in 20 centres (54.1%), drug-eluting stents
(DES) in 9 centres (24.3%), biodegradable stents in 2 (5.4%), and 6
centres (16.2%) had no specific preference.

Management strategies for a
non-ST-segment elevation-acute coronary
syndrome in atrial fibrillation patients
on oral anticoagulant therapy
In the setting of a NSTE-ACS, 14 of the 37 centres (37.9%) routinely
stopped any oral anticoagulant, 3 (8.1%) stopped only warfarin,
8 (21.6%) stopped only NOACs, and 12 centres (32.4%) did not rou-
tinely stop any oral anticoagulant therapy.

Preferred first-line pharmacotherapy options on the top of oral
anticoagulant therapy are shown in Figure 2A. Overall, 31 of the 41
centres (75.6%) added DAPT on the top of an oral anticoagulant
which included aspirin and clopidogrel in 25 centres (80.6%), while
6 centres (19.4%) used aspirin and prasugrel or ticagrelor. Regarding
invasive therapy (Figure 2B), 31 of the 37 centres (87.8%) would con-
sider acute and long-term risks of bleeding and choose particular
treatment strategies.

Oral anticoagulation plus dual antiplatelet
therapy (triple therapy) after primary
percutaneous coronary intervention
Triple therapy was used in allAF patients afterprimaryPCI in15of the
37 centres (40.6%), oronly in patients atmoderate-to-high thrombo-
embolic risk in 22 centres (59.4%) [10 (27.0%) used triple therapy
only if the risk of bleeding was acceptable and 6 centres (16.2%)
only in such patients with DES]. Overall, 34 of the 37 centres

(91.9%) preferably combined aspirin and clopidogrel with warfarin,
and 24 such centres (70.6%) would keep anticoagulation intensity
within the lower half of therapeutic range [international normalized
ratio (INR) 2.0–2.5]. Aspirin and clopidogrel were less frequently
combined with NOACs: for such purpose, only 5 (13.5%) and 12
centres (32.3%) used dabigatran 150 mg or 110 mg twice daily
(bid), respectively, 3 centres (8.1%) used rivaroxaban 20 mg once
daily (od), 9 (24.3%) used rivaroxaban 15 mg od, 2 (5.4%) used apix-
aban 5 mg bid, and 9 (24.3%) used apixaban 2.5 mg bid. Indeed, 29
centres (78.4%) would not add any antiplatelet drug to dabigatran
150 mg, 23 (62.2%) to dabigatran 110 mg, 30 centres (81.1%) to riv-
aroxaban 20 mg, 25 (67.6%) to rivaroxaban 15 mg, 33 centres
(89.2%) to apixaban 5 mg, and 26 (70.3%) to apixaban 2.5 mg.

Only five centres (13.5%) would combine prasugrel or ticagrelor
plus aspirin with full-range therapeutic warfarin, while eight (21.6%)
would use such therapy only if INR was 2.0–2.5. Three centres
(8.1%) would combine such DAPT with dabigatran 150 mg bid,
two (5.4%) with dabigatran 110 mg bid, four centres (10.8%) with riv-
aroxaban 20 mg od, two (5.4%) with rivaroxaban 15 mg od, two
centres (5.4%) with apixaban 5 mg bid, and two (5.4%) with apixaban
2.5 mg bid.

After primary PCI, 31 of the 37 centres (83.8%) would continue
triple therapy for at least 1 month for BMS and for at least 3–6
months for DES, while 6 (16.2%) always continue triple therapy for
9–12 months. After NSTE-ACS, 10 (27.0%) of the 37 centres
would always continue with triple therapy for 12 months, 25
centres (67.6%) used triple therapy for 1 month for BMS and for
3–6 months for DES, and 2 centres (5.4%) continued with triple
treatment indefinitely.

Dual therapy after an acute coronary
syndrome in atrial fibrillation patients
Upon completing the course of triple therapy after primary PCI, 23
centres (62.2%) would continue dual therapy (i.e. an oral anticoagu-
lant plus an antiplatelet drug) indefinitely, 8 (21.6%) used such treat-
ment for up to 12 months after PCI, and 6 centres (16.2%) proceeded
only with an oral anticoagulant. Dual therapy preferably included
warfarin plus aspirin in 21 centres (56.8%) or a NOAC plus aspirin
in 14 centres (37.8%), P ¼ 0.048. Clopidogrel was combined with
warfarin in 22 centres (59.5%), and with a NOAC in 11 (29.7%),
P ¼ 0.014. Prasugrel was combined with warfarin in six (16.2%) and
with a NOAC in three centres (8.1%), P ¼ 0.421, while five centres
(12.2%) combined ticagrelor with warfarin, and four centres
(10.8%) with a NOAC.

Oral anticoagulant therapy after an acute
coronary syndrome in atrial fibrillation
patients
Of the 37 centres, 24 (64.9%) would continue the same oral anti-
coagulant the patient had been taking before ACS, 11 centres
(29.7%) would switch from NOACs to warfarin, and 2 centres
(5.4%) would switch from warfarin to a NOAC. If a NOAC had
been temporarily discontinued prior to primary PCI, 6 centres
(16.2%) re-initiated the drug immediately after parenteral anticoagu-
lation is stopped, 11 (29.8%) within 24 h, and 16 centres (43.2%)
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.24 h after PCI, while 4 centres (10.8%) switched from a NOAC to
warfarin.

Risk assessment in atrial fibrillation
patients presenting with an acute
coronary syndrome
Bleeding risk was estimated using the HAS-BLED score in 32 of the 41
centres (78.0%), while 5 (12.2%) used thrombolysis in myocardial in-
farction (TIMI) score. For stroke risk assessment, 34 centres (82.9%)
used the CHA2DS2-VASc score, while 8 centres (19.5%) used the
CHADS2 score. The risk of recurrent coronary ischaemic events
was commonly estimated using GRACE, TIMI, or even CHA2DS2-
VASc score in 13 (31.7%), 10 (24.4%), and 6 (14.6%) centres, respect-
ively (Figure 3, online).

Discussion
This EP Wire survey provides some insights into the management of
AF patients with ACS in Europe. However, the survey mostly reflects
the clinical practice in university hospitals, and the low response rate
is a limitation.

Acute management of ST-elevation
myocardial infarction within an optimal
timeframe for primary percutaneous
coronary intervention
Almost all respondents opt for primary PCI, in line with current
guidelines.2 Most centres would perform primary PCI on therapeutic
warfarin, and evidence suggest that such strategy is safe, without the
need for bridging and additional periprocedural heparin.2,6 In con-
trast, there was heterogeneity in practice regarding the periproce-
dural use of NOACs. Optimal NOAC therapy for primary PCI is
less evidence-based, and a recent EHRA practical guide on NOACs
advocates a temporary periprocedural NOAC discontinuation and
the use of additional parenteral anticoagulation (of note, parenteral
anticoagulation was used in,25% of centres).8

Prior to primary PCI, almost all centres use DAPT on top of war-
farin, while there is significant reluctance to use DAPT with NOACs.
Not surprisingly, aspirin plus prasugrel (or ticagrelor) was less fre-
quently used, particularly with NOACs. Although current STEMI
guidelines generally favour periprocedural DAPT with prasugrel or
ticagrelor, due to their faster onset of action, greater potency and
proven superiority over clopidogrel,2 these agents have not been
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Figure1 (A) Management strategies in AF patients presenting with a STEMI within an optimal timeframe for PCI. AF, atrial fibrillation; STEMI, acute
myocardial infarction with ST-segment elevation; PCI, primary percutaneous coronary intervention; INR, international normalized ratio; NOAC,
novel oral anticoagulant drug; ASA, aspirin. (B) Periprocedural management of AF patients presenting with a STEMI within an optimal timeframe
for PCI. AF, atrial fibrillation; STEMI, acute myocardial infarction with ST-segment elevation; PCI, primary percutaneous coronary intervention;
INR, international normalized ratio; NOAC, novel oral anticoagulant drug.
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properly evaluated with any oral anticoagulant therapy. Until more
data are available, it may be prudent to avoid combining them with
NOACs, particularly in the acute setting.8

Most centres used a radial approach and BMS, as recom-
mended.2,3,6 If performed by an experienced operator, the radial

approach reduces the incidence of acute bleeding and a shorter
course of triple therapy is required with BMS than with DES.2,3,6

A minority of respondents preferred fibrinolytic therapy over
primary PCI. However, oral anticoagulant therapy is a relative contra-
indication to fibrinolysis; fibrinolysis could be used in patients on
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Figure 2 (A) Preferred first-line pharmacological therapies on top of oral anticoagulant therapy in AF patients presenting with a NSTE-ACS.
AF, atrial fibrillation; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; PCI, primary percutaneous coronary intervention; ASA,
aspirin; DAPT, dual antiplatelet therapy. (B) Management strategies for AF patients on oral anticoagulant therapy presenting with a NSTE-ACS.
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NOACs only if the drug effect already waned (i.e. if appropriate co-
agulation tests do not exceed the upper limit of normal values).2,8

Management strategies for a
non-ST-segment elevation-acute
coronary syndrome
The NSTE-ACS patients are highly heterogeneous group, and the
recommended treatment strategies strongly depend on an individual
patient risk profile.3 Continuation of warfarin is recommended in AF
patients at moderate-to-high thrombo-embolic risk,6 while NOACs
should be temporarily discontinued.8 However, more than one-third
of centres routinely stopped any oral anticoagulant at presentation,
and 22% centres stopped only a NOAC.

Whether NSTE-ACS patients undergo invasive treatment or
not, DAPT is recommended immediately upon presentation.3,6 In
general, ticagrelor is recommended in all-comers, with a few excep-
tions.3 In this survey, most respondents used DAPT in combination
with oral anticoagulant therapy, preferably aspirin plus clopidogrel.
While 16% of respondents had no specific invasive management
strategy for AF patients, others used measures to reduce the risk of
acute bleeding and/or the need for long-term triple therapy, as
recommended.8

Oral anticoagulation plus dual antiplatelet
therapy (triple therapy) after primary
percutaneous coronary intervention
The benefits of triple therapy in AF patients at risk of both stroke and
stent thrombosis may be counterbalanced by a substantial increase in
the risk of serious bleeding during the treatment period.4 Until more
data are available, current recommendations advocate triple therapy
with warfarin (INR 2.0–2.5) and aspirin plus clopidogrel in AF
patients at moderate-to-high thrombo-embolic risk, for the shortest
possible treatment period (depending on the individual bleeding risk
and the stent type).6 However, nearly half the centres used triple
therapy in all AF patients after primary PCI. The efficacy and safety
of DAPT only vs. triple therapy for PCI in AF patients at
low-to-moderate stroke risk is under investigation (MUSICA-2;
NCT01141153). Not surprisingly, almost all respondents preferably
use the combination of warfarin (INR 2.0–2.5) with aspirin plus clo-
pidogrel. Not so few centres would combine warfarin with aspirin
plus prasugrel or ticagrelor, which is surprising given the lack of
robust evidence on the safety of such combinations. Most of respon-
dents would not use any DAPT with NOACs, and the rest would
combine DAPT with the lower/reduced NOAC dose tested in the
AF trials.

Emerging evidence suggests that aspirin might not be mandatory in
patients treated with warfarin and clopidogrel.9 Although NOACs
offer many advantages over warfarin, they have not been sufficiently
studied in AF patients with an ACS. Rivaroxaban 2.5 mg bid has been
recently approved by the European authorities for use in patients
with recent ACS treated with aspirin and clopidogrel, but the efficacy
of this regimen has not been tested in AF. The ongoing PIONEER
AF-PCI trial (NCT01830543) will investigate the use of rivaroxaban
and warfarin with various combinations of antiplatelet drugs (includ-
ing prasugrel and ticagrelor) in patients with non-valvular AF under-
going PCI. The RE-DUAL PCI trial (not registered yet) will investigate

the use of dabigatran plus a single antiplatelet drug vs. conventional
triple therapy in AF patients who underwent PCI.

The optimal duration of triple therapy after PCI in patients with an
indication for oral anticoagulant therapy is under investigation (ISAR-
TRIPLE; NCT00776633). In this survey, most respondents use triple
therapy during 1 month for BMSs and during 3–6 months for DESs, as
per current guidelines.2,3,6

Dual therapy with an oral anticoagulant
and an antiplatelet drug
Following a course of triple therapy after PCI, .60% of the respon-
dents continued dual therapy indefinitely, in contrast to currently
recommended life-long single oral anticoagulant after a course of
triple and dual therapy in AF patients at moderate-to-high thrombo-
embolic risk.6 Within dual therapy, the respondents preferred war-
farin plus clopidogrel or aspirin over any other combination.
However, clinical practice may change in the future, with growing
clinical experience with NOACs and the availability of evidence
from ongoing randomized trials.

Oral anticoagulant therapy after acute
coronary syndrome in atrial fibrillation
patients
Post ACS, 30% of centres often switched from NOACs to warfarin,
possibly due to anticipation of prolongeddual therapy, impaired renal
function, or the use of prasugrel or ticagrelor.8 Concerns have been
raised over dabigatran, but careful analysis showed that the benefits
of dabigatran far outweigh a non-significant increase in myocardial
infarction compared with warfarin.10 Available data are insufficient
to recommend switching to a particular NOAC because of ACS.8

Once the patient is stabilized (i.e. no need for additional invasive
treatment), NOAC therapy can be restarted after safe discontinu-
ation of parenteral anticoagulation.8

Risk assessment in atrial fibrillation
patients presenting with an acute
coronary syndrome
Increasing availability of various therapies will soon facilitate highly
individualized treatment of AF patients with an ACS, which necessi-
tates careful individual risk assessment. Most centres commonly
used the CHA2DS2-VASc score for stroke risk assessment and the
HAS-BLED score for bleeding risk assessment (the score has been
validated in the PCI population).11 Surprisingly, TIMI and CHA2DS2-
VASc were often used to assess the risk of coronary events, although
the guidelines recommended the GRACE score.3

Conclusions
This EP Wire survey shows that the principal aspects of the ESC
guidelines on the management of AF, and those on ACS, are consid-
ered in the responding centres. However, the survey highlights two
important areas of uncertainty in the management of AF patients
with an ACS—first, the issue of optimal composition and duration
of multiple antithrombotic treatment and second, the optimal regi-
men(s) of NOACs in treatment strategies for such patients.
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