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Introduction: Prospective studies on rivaroxaban and apixaban have shown the safety and efficacy of
direct anticoagulation agents (DOAC)s used peri-procedurally during radiofrequency ablation (RFA) of
atrial fibrillation (AF). Studies comparing the two agents have not been performed.
Methods: Consecutive patients from a prospective registry who underwent RFA of AF between April 2012
and March 2015 and were on apixaban or rivaroxaban were studied. Clinical variables and outcomes
were noted.
Results: There were a total of 358 patients (n ¼ 56 on apixaban and n ¼ 302 on rivaroxaban). There were
no differences in baseline characteristics between both groups. The last dose of rivaroxaban was
administered the night before the procedure in 96% of patients. In patients on apixaban, 48% of patients
whose procedure was in the afternoon took the medication on the morning of the procedure. TIA/CVA
occurred in 2 patients (0.6%) in rivaroxaban group with none in apixaban group (p ¼ 0.4). There was no
difference in the rate of pericardial effusion between apixaban and rivaroxaban groups [1.7% vs 0.6%
(p ¼ 0.4)]. Five percent of patients in both groups had groin complications (p ¼ 0.9). In apixaban group,
all groin complications were small hematomas except one patient who had a pseudoaneurysm (1.6%).
One pseudo-aneurysm, 1 fistula and 3 large hematomas were noted in patients on rivaroxaban (1.7%)
with the rest being small hematomas. DOACs were restarted post procedure typically 4 h post
hemostasis.
Conclusions: Peri-procedural uninterrupted use of apixaban and rivaroxaban during AF RFA is safe and
there are no major differences between both groups.
Copyright © 2020, Indian Heart Rhythm Society. Production and hosting by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Atrial fibrillation (AF) is associated with significant morbidity
and mortality and AF ablation is recommended for symptomatic
patients with drug refractory AF [1,2]. AF radiofrequency ablation
(RFA) is associated with potential bleeding risks and thromboem-
bolic complications given trans-septal entry into the left atrium and
long procedure times [3,4]. Peri-procedural anticoagulation is
critical to reduce the risk of thromboembolic complications
resulting from thrombus formation on catheters, char formation,
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endothelial denudation, inflammation and de novo clot formation
[3e6]. Observational and randomized control trials have estab-
lished the safety and efficacy of uninterrupted warfarin therapy in
the therapeutic range over interrupted warfarin therapy with
heparin bridging in the peri-procedural setting [7e9].

The newer direct oral anticoagulants (DOACs - dabigatran,
rivaroxaban and apixaban), are being increasingly preferred in the
treatment of AF as they have a predictable anticoagulant effect
without any of the nuances associated with warfarin use [10e12].
Several studies evaluated the un-interrupted use of NOACs in the
peri-procedural setting. Initial studies with dabigatran were asso-
ciated with mixed results [13,14] but the randomized control study
Re-CIRCUIT established the safety of dabigatran in the peri-
procedural setting as compared to warfarin [15]. Prospective
observational studies on both rivaroxaban and apixaban showed
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Table 1
Baseline characteristics.

Variables Apixaban Rivaroxaban p value

n ¼ 56 n ¼ 302

Age (years) 60 ± 10 60 ± 10 0.9
Caucasian (%) 80 90 0.03
Males (%) 74 63 0.2
Body mass Index 30 ± 8 29 ± 9 0.2
Ejection fraction (%) 50 ± 8 56 ± 8 0.6
Cardiomyopathy (%) 7 8 0.9
Stroke (%) 4 8 0.4
Diabetes (%) 14 22 0.2
Hypertension (%) 76 67 0.2
Coronary Artery Disease (%) 7 17 0.04
Paroxysmal AF (%) 56 60 0.12
Persistent AF (%) 32 31 0.8
Duration of AF (years) 6 ± 6 6 ± 6 0.9
Left Atrial size (cm) 4.3 ± 0.8 4.2 ± 0.6 0.7
Aspirin (%) 26 37 0.2
CHADS2 score 1.2 ± 1 1.1 ± 1 0.8
HAS-BLED score 1.27 ± 0.8 1.21 ± 0.7 0.7
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comparable efficacy with uninterrupted warfarin in reducing peri-
procedural thromboembolic complications without increased
bleeding risks but studies directly comparing the two agents are
lacking [16,17]. Randomized studies comparing the three NOACs are
unlikely to be conducted.

We thus sought to compare the two agents in the peri-
procedural setting with regards to bleeding and thromboembolic
complications.

2. Methods

Data was obtained from a prospective observational registry
maintained at one academic institution where a large volume of
atrial fibrillation ablations are performed every year. The study
protocol was approved by the institutional review board. Data of all
patients on apixaban and rivaroxaban undergoing AF ablation be-
tween April 2012 and March 2015 were retrieved. All clinical and
demographic variables were obtained from the registry. Outcomes
data at follow-up regarding thromboembolic complications within
3 months, major and minor bleeding complications were also ob-
tained from the registry and reconfirmed by thorough chart review.

2.1. Definitions

Cerebrovascular accident (CVA) and/or transient ischemic at-
tacks (TIA) after ruling out intracranial hemorrhage were consid-
ered as thromboembolic complications. Major bleeding
complications were defined as large groin hematomas requiring
surgery or blood transfusions or pericardial tamponade requiring
drainage. Minor bleeding complications were defined as groin he-
matomas, fistulas or pseudo-aneurysms that did not require any
intervention or blood transfusion, pericardial effusions that
resolved spontaneously without intervention.

2.2. Study endpoints

Our primary safety endpoint was a composite of thromboem-
bolic and bleeding complications. Our secondary endpoints were
bleeding (major and minor) and thromboembolic complications.

2.3. Peri-procedural anticoagulation

Patients included in the study were on 20 mg of rivaroxaban
taken once a day for at least 30 days prior to the procedure. Simi-
larly, patients on apixabanwere on 5 mg bid or 2.5 mg bid based on
age, weight and kidney function for at least a month prior to the
procedure. These agents were continued without interruption in
the peri-procedural setting in the majority of patients. Patients on
rivaroxaban were asked to take their dose in the evening so that
their last dose was on the evening prior to the procedure day.
Following the procedure 4e6 h after sheath removal, rivaroxaban
was started if no complications occurred during the procedure.
Similarly, the last dose of apixaban was given either the evening of
the procedure (if procedure in the morning) or the morning of the
procedure (if procedure in the afternoon) according to operator
preference. Apixaban was resumed 4 h following sheath removal if
no complications occurred during the procedure. Transesophageal
echo was performed on all patients prior to the procedure to
exclude any clots in the left atrial appendage.

2.4. Ablation procedure

Patients underwent pulmonary vein antral isolation (PVAI) with
a double trans-septal approach described previously [18]. Briefly,
with the help of intra-cardiac echocardiography, two trans-septal
accesses were obtained using standard needles and sheaths. A
bolus of 100e180 U/kg of Unfractionated heparin (UH) was
administered just prior to trans-septal puncture based on institu-
tional protocol. Activated clotting time (ACT) was measured every
15 min subsequently while administering weight-based boluses of
UH to keep ACT between 300 and 400 s. The left atrium was
mapped using a circular mapping catheter (Lasso, Biosense
Webster Inc., Diamond Bar, California; or Spiral, St. Jude Medical,
Minneapolis, Minnesota). Electrical isolation was accomplished by
ablating the antrum of pulmonary veins with 3.5-mm open irri-
gated tip catheter (ThermoCool, Biosense Webster Inc.). Anterior
segments were ablated with a maximum of 40 Watts while pos-
terior segments were ablated with 30 Watts of radiofrequency
energy. All 4 veins were isolated in patients with paroxysmal AF
and additional substrate modification on the posterior wall was
performed in patients with persistent AF and re-do procedures.
Direct current cardioversion to restore sinus rhythm was per-
formed following ablation if patients did not convert to sinus
rhythm with ablation. Intravenous adenosine was used to confirm
pulmonary vein (PV) isolation in some patients. Isoproterenol
challenge up to 20 mg/min was given following ablation to assess
non-PV triggers. All ablation was performed with 3D mapping and
intra-cardiac echo guidance. Mean procedure and fluoroscopic
times were recorded. Post procedure 40 units of protamine was
administered prior to sheath removal. If ACT was still elevated, an
additional 20 units was given. Sheaths were removed after ACT was
reduced to 240 s or less. Hemostasis was routinely achieved by
manual compression after removal of n the sheaths.

2.5. Statistical analysis

All categorical data were expressed in percentages and analyzed
by chi square or Fischer exact test as appropriate. All continuous
data was expressed in mean and standard deviation and t-tests
were used. A p value of <0.05 was considered significant. SAS 9.4
(SAS Inc, North Carolina, USA) was used for statistical analysis.

3. Results

There were a total of 368 patients who underwent RFA of AF
within this time period. 10 patients were excluded due to lack of
data. Final sample comprised of 358 patients with n ¼ 56 patients
on apixaban and n ¼ 302 on rivaroxaban. There were no significant
differences in baseline characteristics between both groups except



Table 2
Outcomes.

Outcomes Apixaban Rivaroxaban p value

n ¼ 56 (%) N ¼ 302 (%)

Composite of CVA and bleeding 4 (7.1) 19 (6.2) 0.7
CVA/TIA 0 2 (0.6) 0.9
Major bleeding 0 0
Minor bleeding 4 (7.1) 17 (5.6) 0.7
a) pericardial effusion 1 (1.7) 2 (0.6) 0.4
b) groin bleeding 3 (5.3) 15 (4.9) 0.9
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for race (see Table 1). Mean age of the populationwas 60 ± 10 years
with 89% Caucasians and 65% males. Paroxysmal AF was present in
58% of patients, persistent AF in 31% and long standing persistent in
9% of patients. Mean CHADS2 (congestive heart failure, hyperten-
sion, age, diabetes mellitus, and prior stroke, transient ischemic
attack, or thromboembolism) score was 1.2 ± 0.9. Aspirin was used
in 31% of patients. Mean INR in these patients was 1.4. Mean pro-
cedure durationwas similar in both groups (2.7 ± 1 h vs 2.1 ± 0.7 h,
p ¼ NS).

The last dose of rivaroxaban was administered the night before
the procedure in 96% of patients (n ¼ 292) and 2 days prior to the
procedure in 4 patients. It was administered on the morning of the
procedure in 6 patients. In patients on apixaban (BID dosing), 48%
of patients took the medication on the morning of the procedure
with the rest on the evening prior to the procedure.

Outcomes e There was no significant different in the rate of
composite endpoint of thromboembolism and bleeding in both
groups (7% vs 6.2%, p ¼ 0.7). (See Table 2).

There were no thromboembolic complications in the apixaban
group. One patient had a TIA and one patient had an ischemic
stroke in the rivaroxaban group in 60 days (0.6%) (p ¼ NS). There
were no major bleeding episodes in either group. See Table 2.

There was no difference in the rate of pericardial effusion be-
tween both groups (one patient in the apixaban group (1.7%) and
two in the rivaroxaban group (0.6%)) with p ¼ 0.4. Five percent of
patients in both groups had groin complications (4.9% vs 5%,
p ¼ 0.9). In apixaban group, all groin complications were small
hematomas except one patient who had a pseudo-aneurysm (1.6%).
One pseudo-aneurysm, one fistula and three large hematomas
were noted in group B (1.7%) with the rest being small hematomas.
No intracranial hemorrhage occurred in either group.

NOACs were restarted post hemostasis on the same night post
procedure at a mean duration of 5.1 ± 2 h.

4. Discussion

Our study compared the uninterrupted use of rivaroxaban and
apixaban in the peri-procedural setting of AF ablation and found no
differences in thromboembolic and/or bleeding complications be-
tween the two agents. Randomized studies comparing these agents
are unlikely to be conducted and ours is one of the first studies
comparing the two NOACs in the peri-procedural setting.

Safety and feasibility of dabigatran in AF ablation was initially
studied by our group as part of a multicenter study which
demonstrated an increased risk of bleeding. Dabigatranwas held on
the morning of the procedure in this population [13]. Subsequently
other studies were conducted where dabigatranwas held the night
prior to the procedure and demonstrated a comparable bleeding
risk as warfarin [14,18]. However, a meta-analysis demonstrated
increased risk of thromboembolic complications associated with
dabigatran [19]. As such, there was no consensus on use of dabi-
gatran during AF ablation at the time this study was conducted and
hence we did not use dabigatran in our patients [20]. Subsequently,
the RE-CIRCUIT randomized study comparing warfarin with dabi-
gatran showed lower bleeding rates with uninterrupted dabigatran.

Following initial prospective trials, randomized trial (VENTURE
eAF) comparing rivaroxaban with warfarin during AF ablation was
published but demonstrated feasibility similar event rates in both
groups [21]. A recent meta-analysis compared warfarin with the
DOACS and showed that both interrupted and un-interrupted
therapies were safe but comparisons among the DOACs were not
made [22].

We thus sought to compare rivaroxaban and apixaban in our
study. Patients on rivaroxaban received the last dose the night prior
to the procedure in all studies as in our current study. Composite of
bleeding and thromboembolic complications in these studies var-
ied from 6% to 13% and is similar to rates obtained in our study.
Similarly with apixaban, complication rates around 4% are reported
and similar to those reported in our study [17,23,and24]. Apixaban
was administered on the morning of the procedure in these studies
while in our study half of our patients received the morning dose
while the other half had their last dose the night prior to the
procedure.

No major complications requiring blood transfusion or surgical
interventions occurred in our study population but prothrombin
complex concentrate was available for all patients to be used if
needed. All patients were typed and crossed prior to the procedure.
Also, no adverse events were noted with the use of protamine in
our population post procedure.

A prothrombotic state is induced during any AF ablation due to
inflammation, presence of catheters in the left atrium, char for-
mation, endothelial denudation etc. [6,25]. Maintaining adequate
peri-procedural anticoagulation is thus necessary. A weight-based
heparin protocol was used in our institution to achieve adequate
ACT target of 350e450 s.

Use of DOACs continues to increase especially since reversal
agents for these drugs have become available [26]. A randomized
controlled trial comparing uninterrupted warfarin with uninter-
rupted apixaban for AF ablation (AXAFA) trial is underway [27].
Comparisons between these DOACs are necessary to select the ideal
agent with the least complication rates but such randomized
studies are unlikely to be conducted. Our observational study
compares two of these agents and showed that there were no
differences in thromboembolic and bleeding rates between apix-
aban and rivaroxaban in the peri-procedural setting.

Limitations: This was an observational registry and not a ran-
domized trial. Thus unmeasured differences between the groups
may exist. However, data was obtained from a prospective registry
and represents data from the real world population. Sample size in
the apixaban group was small. The last dose of apixaban was var-
iable with some receiving the night prior and some on the morning
of the procedure. This study data is from a single center with high
volume and experienced operators and thus may not be
generalizable.
5. Conclusions

Peri-procedural un-interrupted use of apixaban and rivaroxaban
during AF RFA is safe and there are no major differences in bleeding
and thromboembolic complications between the two agents.
Disclosures

Lakkireddy receives speaker honoraria from St. Jude Medical,
Boehringer Ingelheim, Jansen, and Bristol Meyers Squibb.



J. Pillarisetti et al. / Indian Pacing and Electrophysiology Journal 20 (2020) 261e264264
Declaration of competing interest

The authors declare the following financial interests/personal
relationships which may be considered as potential competing
interests: Dr. Lakkireddy receives speaker honoraria from St. Jude
Medical, Boehringer Ingelheim, Jansen, and Bristol Meyers Squibb.

References

[1] Calkins H, Brugada J, Packer DL, et al. HRS/EHRA/ECAS expert consensus
statement on catheter and surgical ablation of atrial fibrillation: recommen-
dations for personnel, policy, procedures and follow up. A report of the heart
rhythm society (HRS) task force on catheter and surgical ablation of atrial
fibrillation developed in partnership with the European heart rhythm asso-
ciation (EHRA) and the European cardiac arrhythmia society (ECAS); in
collaboration with the American college of cardiology (ACC), American heart
association (AHA), and the society of thoracic surgeons (STS). Endorsed and
approved by the governing bodies of the American college of cardiology, the
American heart association, the European cardiac arrhythmia society, the
European heart rhythm association, the society of thoracic surgeons, and the
heart rhythm society. Europace 2007;9:335e79.

[2] Naccarelli GV, Johnston SS, Lin J, Patel PP, Schulman KL. Cost burden of car-
diovascular hospitalization and mortality in ATHENA like patients with atrial
fibrillation/atrial flutter in the United States. Clin Cardiol 2010;33:270e9.

[3] Spragg DD, Dalal D, Cheema A, et al. Complications of catheter ablation for
atrial fibrillation: incidence and predictors. J Cardiovasc Electrophysiol
2008;19:627e31.

[4] Takahashi A, Kuwahara T, Takahashi Y. Complications in the catheter ablation
of atrial fibrillation: incidence and management. Circ J 2009;73:221e6.

[5] Vazquez SR, Johnson SA, Rondina MT. Peri-procedural anticoagulation in pa-
tients undergoing ablation for atrial fibrillation. Thromb Res 2010;126:
e69e77.

[6] Viles-Gonzalez JF, Mehta D. Thromboembolic risk and anticoagulation stra-
tegies in patients undergoing catheter ablation for atrial fibrillation. Curr
Cardiol Rep 2011;13:38e42.

[7] Di Biase L, Burkhardt JD, Mohanty P, et al. Periprocedural stroke and man-
agement of major bleeding complications in patients undergoing catheter
ablation of atrial fibrillation: the impact of periprocedural therapeutic inter-
national normalized ratio. Circulation 2010;121:2550e6.

[8] Hakalahti A, Uusimaa P, Ylitalo K, Raatikainen MJ. Catheter ablation of atrial
fibrillation in patients with therapeutic oral anticoagulation treatment.
Europace 2011;13:640e5.

[9] Hussein AA, Martin DO, Saliba W, et al. Radiofrequency ablation of atrial
fibrillation under therapeutic international normalized ratio: a safe and effi-
cacious periprocedural anticoagulation strategy. Heart Rhythm 2009;6:
1425e9.

[10] Connolly SJ, Ezekowitz MD, Yusuf S, et al. Dabigatran versus warfarin in pa-
tients with atrial fibrillation. N Engl J Med 2009;361:1139e51.

[11] Patel MR, Mahaffey KW, Garg J, et al. ROCKET AF Investigators. Rivaroxaban
versus warfarin in nonvalvular atrial fibrillation. N Engl J Med 2011 Sep
8;365(10):883e91.

[12] Granger CB, Alexander JH, McMurray JJ, et al. ARISTOTLE Committees and
Investigators. Apixaban versus warfarin in patients with atrial fibrillation.
N Engl J Med 2011;365(11):981e92. Sep. 15.
[13] Lakkireddy D, Reddy YM, Di Biase L, et al. Feasibility and safety of dabigatran
versus warfarin for periprocedural anticoagulation in patients undergoing
radiofrequency ablation for atrial fibrillation: results from a multicenter
prospective registry. J Am Coll Cardiol 2012;59:1168e74.

[14] Kim JS, She F, Jongnarangsin K, et al. Dabigatran vs warfarin for radio-
frequency catheter ablation of atrial fibrillation. Heart Rhythm 2013;10:
483e9.

[15] Calkins H, Willems S, Gerstenfeld EP, Verma A, Schilling R, Hohnloser SH,
Okumura K, Serota H, Nordaby M, Guiver K, Biss B, Brouwer MA, Grimaldi M.
RE-CIRCUIT investigators. Uninterrupted dabigatran versus warfarin for
ablation in atrial fibrillation. N Engl J Med 2017;376(17):1627e36.

[16] Lakkireddy D, ReddyYM, DiBiase L, etal. Feasibility and safety of uninterrupted
rivaroxaban for periprocedural anticoagulation in patients under- going
radiofrequency ablation for atrial fibrillation: results from a multicenter
prospective registry. J Am Coll Cardiol 2014;63:982e8.

[17] Di Biase L, Lakkireddy D, Trivedi C, et al. Feasibility and safety of uninterrupted
periprocedural apixaban administration in patients undergoing radio-
frequency catheter ablation for atrial fibrillation: results from a multicenter
study. Heart Rhythm 2015 Jun;12(6):1162e8.

[18] Bassiouny M, Saliba W, Rickard J, et al. Use of dabigatran for periprocedural
anticoagulation in patients undergoing catheter ablation for atrial fibrillation.
Circ

[19] Steinberg BA, Hasselblad V, Atwater BD, et al. Dabigatran for periprocedural
anticoagulation following radiofrequency ablation for atrialfibrillation: a
meta-analysis of observational studies. J Intervent Card Electrophysiol 2013
Sep;37(3):213e21.

[20] Bhave PD, Knight BP. Optimal strategies including use of newer anticoagulants
for prevention of stroke and bleeding complications before, during, and after
catheter ablation of atrial fibrillation and atrial flutter. Curr Treat Options
Cardiovasc Med 2013;15:450e66.

[21] Cappato R, Marchlinski FE, Hohnloser SH, et al. VENTURE-AF Investigators.
Uninterrupted rivaroxaban vs. uninterrupted vitamin K antagonists for cath-
eter ablation in non-valvular atrial fibrillation. Eur Heart J 2015;36(28):
1805e11.

[22] Ha FJ, Barra S, Brown AJ, Begley DA, Grace AA, Agarwal S. Continuous and
minimally-interrupted direct oral anticoagulant are both safe compared with
vitamin K antagonist for atrial fibrillation ablation: an updated meta-analysis.
Int J Cardiol 2018;262:51e6.

[23] Nagao T, Inden Y, Shimano M, et al. Efficacy and safety of apixaban in the
patients undergoing the ablation of atrial fibrillation. Pacing Clin Electro-
physiol 2015 Feb;38(2):155e63.

[24] Lu D, Liu Q, Wang K, Zhang Q, Shan Q. Meta-analysis of efficacy and safety of
apixaban in patients undergoing catheter ablation for atrial fibrillation. Pacing
Clin Electrophysiol 2016 Jan;39(1):54e9.

[25] Gaita F, Caponi D, Pianelli M, et al. Radiofrequency catheter ablation of atrial
fibrillation: a cause of silent thromboembolism? Magnetic resonance imaging
assessment of cerebral thromboembolism in patients undergoing ablation of
atrial fibrillation. Circulation 2010;122:1667e73.

[26] Barnes GD, Lucas E, Alexander GC, Goldberger ZD. National trends in ambu-
latory oral anticoagulant use. Am J Med 2015 Dec;128(12):1300e5.

[27] Di Biase L, Callans D, Hæusler KG, Hindricks G, Al-Khalidi H, Mont L, Cosedis
Nielsen J, Piccini JP, Schotten U, Kirchhof P. Rationale and design of AXAFA-
AFNET 5: an investigator-initiated, randomized, open, blinded outcome
assessment, multi-centre trial to comparing continuous apixaban to vitamin K
antagonists in patients undergoing atrial fibrillation catheter ablation. Euro-
pace 2017 Jan;19(1):132e8.

http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref1
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref2
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref2
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref2
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref2
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref3
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref3
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref3
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref3
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref4
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref4
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref4
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref5
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref5
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref5
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref5
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref6
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref6
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref6
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref6
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref7
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref7
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref7
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref7
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref7
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref8
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref8
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref8
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref8
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref9
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref9
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref9
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref9
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref9
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref10
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref10
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref10
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref11
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref11
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref11
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref11
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref12
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref12
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref12
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref12
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref13
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref13
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref13
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref13
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref13
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref14
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref14
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref14
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref14
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref15
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref15
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref15
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref15
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref15
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref16
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref16
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref16
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref16
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref16
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref17
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref17
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref17
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref17
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref17
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref19
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref19
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref19
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref19
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref19
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref20
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref20
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref20
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref20
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref20
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref21
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref21
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref21
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref21
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref21
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref22
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref22
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref22
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref22
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref22
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref23
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref23
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref23
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref23
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref24
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref24
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref24
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref24
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref25
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref25
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref25
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref25
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref25
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref26
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref26
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref26
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27
http://refhub.elsevier.com/S0972-6292(20)30088-7/sref27

	Comparison of peri-procedural anticoagulation with rivaroxaban and apixaban during radiofrequency ablation of atrial fibril ...
	1. Introduction
	2. Methods
	2.1. Definitions
	2.2. Study endpoints
	2.3. Peri-procedural anticoagulation
	2.4. Ablation procedure
	2.5. Statistical analysis

	3. Results
	4. Discussion
	5. Conclusions
	Disclosures
	Declaration of competing interest
	References


