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ABSTRACT

Aim: This study aimed to describe clinical characteristics and real-life management of patients undergoing cardiac
rhythm procedures and therapies while receiving apixaban.

Methods: This observational, multicentre study prospectively collected data from patients with non valvular atrial
fibrillation (AF) undergoing cardiac rhythm procedures (ablation, pacemaker/ cardioverter defibrillator (ICD)
implantation, cardioversion) while receiving apixaban. Patients were followed for up to 30 (£5) days post-procedure.

Complications occurring within the 30 days after the procedure were collected. Results: A total of 959 patients were
enrolled at 25 centres (September 2015-September 2017). Of these, 115 (12.0%) patients underwent a pacemaker or
ICD implantation, 359 (37.4%) AF ablation, 265 (27.6%) flutter ablation and 220 (22.9%) electrical cardioversion.
Management of apixaban in the per procedural period was left to investigators’ preference. Early complications
included 18 bleeding events (1 tamponade requiring drainage, 2 pericardial effusions without drainage, 11 non-
major bleedings for catheter ablation, 4 for pacemaker/ICD implantation). The number of patients bridging from
apixaban to heparin/low-molecular-weight heparin (LMWH) was higher for ablation than for the other procedures
(51.2% for ablation vs 11.5% and 2.6% for patients undergoing pacemaker/ICD implantation and cardioversion,
respectively; P<0.001); the median duration of bridging for all procedures was 24 hours. Comparing patients with
and without bleeding events revealed a higher rate of heparin/LMWH bridging in patients with bleeding events
(60% vs 35.9%; P=0.03). Conclusion: Periprocedural bridge from Apixaban to Heparin/LMWH during cardiac
rhythm procedures is associated with an increased rate of bleeding events at 30 days.

Among 959 patients with nonvalvular atrial fibrillation undergoing cardiac rhythm procedures while receiving
apixaban, bridging to heparin/low-molecular-weight heparin was more common with ablation than with pacemaker/
ICD implantation or cardioversion (51.2% vs 11.5% and 2.6%, respectively; P<0.001), and was associated with a
risk of bleeding events (P=0.03). This observational, multicentre study provides important real-life data regarding the
management of anticoagulation therapy in patients with nonvalvular atrial fibrillation undergoing cardiac rhythm
procedures while receiving apixaban.

¢ Among 959 patients treated at 25 French centres from September 2015 to September 2017 and followed for up
to 30 (+5) days post-procedure, bridging to heparin/low-molecular-weight heparin was more common with ablation
than with pacemaker/ICD implantation or cardioversion (51.2% vs 11.5% and 2.6%, respectively; P<0.001).

¢ The median duration of bridging was 24 hours for all procedures, and switching was associated with an
increased risk of bleeding events (P=0.03).
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INTRODUCTION

Atrial fibrillation (AF) is the most common arrhythmia [1,2]. and
its prevalence is expected to rise to approximately 14-17 million
by 2030 in Europe[3,4]. Nonvalvular AF (NVAF) is associated
with a 5-old risk of stroke [5-8]. A great number of cardiac
electrophysiology procedures and therapies (radiofrequency
ablations, cryoablations, pacemaker, implantable cardioverter
defibrillator (ICD) implantations, and cardioversions) are
performed in patients receiving anticoagulants. Atrial arrhythmias
represent the majority of indications of catheter ablation
procedures in a great number of centres. European Heart Rhythm
Association (EHRA) consensus guidelines recommend withdrawal
of anticoagulation therapy before implantation of a pacemaker/
ICD or AF ablation, but not before cardioversion [9].The usual
strategy in patients undergoing a device replacement used to
involvebridging oral anticoagulation with heparin; however this
strategy was associated with an increased risk of perioperative
bleeding complications (i.e. pocket haematoma) [10]. Therefore,
European guidelines recommended oral anticoagulant withdrawal
<7 days without heparin/low-molecular-weight heparin (LMWH)
bridging, or even continued anticoagulation, in patients with a low

thromboembolic risk [9-11].

Apixaban is a direct active site inhibitor of factor Xa, oral
anticoagulant [12]. Indicated for the prevention of stroke and
systemic embolism in adult patients with NVAF and >1risk factor
(s) for stroke. Evaluation of apixaban during electrophysiology
procedures is still necessary, especially in a real-life setting. Apixaban
discontinuation modalities by physicians are particularly unknown
as well as the measures taken in case of bleeding management. The
aim of this study was to evaluate patient characteristics and treatment
management, and to identify factors associated with bleeding
complications in patients undergoing an electrophysiology procedure
(i.e., ablation, pacemaker/ICD implantation or cardio version) while
receiving apixaban for NVAF in a real-ife setting. Patient management
in relation to European guidelines was also explored.

METHODS
Study design

This prospective,
consecutive patients undergoing electrophysiology procedures

observational, multicentre study enrolled
while receiving apixaban as anticoagulation therapy as indicated
for NVAF. The study was conducted in public, university or general
hospitals, as well as private clinics. Patients were separated into 3
groups: 1) those undergoing radiofrequency or cryotherapy ablation
for AF, atrial flutter or atrial tachycardias; 2) those undergoing all
types of electronic device (PM or ICD) implantations; and 3) those
undergoing an electrical cardioversion.

The studywas conducted in accordance with Good Clinical Practice,
as defined by the International Conference on Harmonization,
and in accordance with the ethical principles underlying European
Union Directive 2001/20/EC and the United States Code of
Federal Regulations, Title 21, Part 50 (21CFR50). The study design
was approved by the relevant ethics committees, independent
review committees, regulatory authorities, and/or other local
governance bodies, and all patients provided informed consent
prior to enrolment into the study.

Patients

Eligible patients were males or females over the age of 18 undergoing
an electrophysiology procedure (ablation or pacemaker/ICD
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implantation or cardio version). Patients had a history of NVAF
and were receiving treatment with apixaban 5 or 2.5 mg twice
daily for at least three weeks prior to the procedure. Patients with
cognitive impairment or inability to understand and provide
consent were excluded. Pregnant (or potentially pregnant) patients,
and those participating in other clinical trials were also excluded.

OBJECTIVES

The primary objective of the study was to describe patient
characteristics and the clinical management of patients undergoing
one of the main electrophysiology procedures (ablation or
pacemaker/ICD implantation or cardio version) while receiving
apixaban for NVAF. The use of risk scores (e.g. CHADS2,
CHA DS, VASc, HASBLED, HEMORR2ZHAGES) was evaluated,
and strategies used for prevention of bleeding or embolic
complications (e.g. use of trans-esophageal echocardiography [TEE])
were evaluated. Secondary objectives included the determination
of the number of major and minor bleeding events, the number of
stroke and embolic events and the number of deaths. Exploratory
objectives included the analysis of predictive factors of bleeding and
embolic events. Factors explored included the type of procedure,
patient demographics (i.e. patient age or gender), the use of TEE,
bleeding scores, anti platelet treatments and the effect of apixaban
dose (10 vs 5 mg/day) on outcomes.

Outcome measures

Patients were followed for 30 days. Follow-up visits were conducted
at inclusion, on Day 2 and on Day 30 (£5). At each visit, patients
were interviewed and physically examined, with the exception
of Day 30 (+5), when a telephone interview was permitted.
Investigators had access to electrocardiography and biological data
of patients. Data were collected via an electronic case report form.
Total, major, and non-major bleeding events, as well as the number
of stroke and systemic embolic events, were evaluated at Day 1 and
during the follow-up period between Day 2 until Day 30 (£5). Major
bleeding events were defined according to International Society on
Thrombosis and Haemostasis criteria; i.e. clinically overt bleeding
accompanied by a decrease in the haemoglobin level of >2 g/
dL or transfusion of >2 units of packed red cells, occurring at a
critical site, or resulting in death. Life-threatening bleeding events,
a subcategory of major bleeding were defined as fatal bleeding,
symptomatic intracranial bleeding, bleeding with a decrease in the
haemoglobin level of >50 g/L, or bleeding requiring transfusion
of >4 units of blood or inotropic agents, or requiring surgery.
Intracranial haemorrhage was defined as haemorrhagic stroke, and
subdural or subarachnoid haemorrhage. Stroke was defined as the
sudden onset of a focal neurological deficit in a location consistent
with the territory of a major cerebral artery and categorized as is
chaemic, haemorrhagic or unspecified. Systemic embolism was
defined as an acute vascular occlusion of an extremity or organ,
documented by means of imaging, surgery or autopsy. Non-major
bleeding events were defined as clinically overt bleeding that did
not satisfy the criteria for major bleeding, and that led to hospital
admission, physician-guided medical or surgical treatment, or a
change in anti-thrombotic therapy, and other non-major bleedings.
Haematomas at the accesssite for ablation procedures and the
pocket of pacemakers/ICD implantations were also evaluated.

A significant haematoma was defined as one requiring re-operation,
producing impending or wound breakdown/skin necrosis,
requiring prolongation of hospitalization or rehospitalization, or
requiring interruption of anticoagulation for >24 hours. All AEs
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were collected from enrolment until 30 (+5) days and followed until
resolution or stabilization. Severity and causal relationship with the
treatment (apixaban and/or procedure) were recorded. AEs were
defined as any new untoward medical occurrence or worsening
of a pre-existing medical condition. Serious adverse events (SAEs)
were defined as any untoward medical occurrence that was life
threatening, or resulted in death, inpatient hospitalization or
prolongation of existing hospitalization, or persistent or significant
disability/incapacity.

Statistical analyses

The number of patients was calculated to allow an estimation of
true proportion with an acceptable precision in each group of
patients. As the number of criteria to be described according to
the primary objective was relatively large, the number of needed
patients was calculated for a wide range of observed percentages.
A sample size of 300 patients per group was determined to be
sufficient to minimally reach a precision of 5.5% for proportions.
The targeted sample size of 200 patients undergoing a cardio
version was determined to be sufficient to minimally reach a
precision of 6.9% for proportions.

For the primary endpoint, patient baseline characteristics were
reported as mean (+ standard deviation [SD]) or median (inter
quartile range [IQR]) for continuous variables and as numbers
and percentages for categorical data. For binary endpoints, 95%
confidence intervals (CI) were based on the normal approximation
to the binomial distribution, and 95% CI for continuous endpoints
were based on the normal distribution. Comparisons were made
using the Student t-test, or chisquare analysis where appropriate,
with P<0.05 denoting statistical significance. Multivariate analysis
was used for the evaluation of predictive factors using a logistic
regression (threshold of 5%) for bleeding events. We tested the
effect of LMWH switch adjusted for the type of procedure and
patient age. Age was included in the model as a continuous variable,
and each type of procedure was a binary variable coded in O or 1.

RESULTS

Patients

A total of 1013patients were enrolled at 25 centres in France
between September 2015 and September 2017; however,
information regarding the procedure was missing in 54 patients
resulting in a study population of 959 patients. Demographics
and clinical characteristics of the overall population are shown
in Table 1. Median patient age was 69.0 (IQR 61.0, 76.75) years,
the majority of patients (70.8%) were male, and the mean (+ SD)
CHA,DS-VASc score was 2.3 (+ 1.5). The majority of patients
(84.9%) received the higher dose of apixaban 10mg/day. The
most prevalent concomitant disorders were hypertension (51%
of patients), diabetes (15%) and vascular disease (10%), and 55
patients (5.7%) had a history of stroke. Mean (+ SD) creatinine
value was 93.0 (x 25.5) mmol/L, median bodyweight was 82.8
(+ 17.8) kg and mean creatinine clearance (Cockroft-Gault) was

82.2(+ 34.4) mL/min.
Primary endpoint

A total of 115 (12.0%) patients underwent a pacemaker or ICD
implantation, 624 (65.1%) underwent an ablation procedure,
and 220 (22.9%) underwent electrical cardio version. Among the
557 patients receiving catheter ablation only 322 patients (57.8%) had
atrial fibrillation ablation and 235 (41.2%) had atrial flutter ablation.
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Comparison of patient characteristics among the three groups of
patients undergoing the various procedures revealed statistically
significant differences (Table 1). Mean age differed significantly
dependingontheprocedure, with patientsreceiving pacemaker/ICD
implantation seemingly older than those undergoing cardioversion
or ablation (P<0.001). Proportions of patients receiving the lower
dose of apixaban 5 mg/day prior to the procedure, concomitant
pacemaker/ICD
procedures also varied significantly depending on the procedure (both
P<0.001; Table 1). The number of patients switching from apixaban to
heparin/LMWH was higher for catheter ablations than for the other
procedures [Table 1]; TEE was significantly more often performed in
these patients than for those undergoing cardio version (P<0.001).
Median CHA,DS,-VASc and HASBLED scores were significantly
higher in patients undergoing pacemaker/ICD implantation than in
those undergoing other procedures (both P<0.001) [Table 1]. Among
the 10 (11.5%) patients undergoing a pacemaker/ICD implantation
who switched to heparin/LMWH, the median duration of switching
was 24 hours (IQR 0.6-73.5). Of the patients undergoing ablation, 299
(51.2%) were switched to heparin/LMWH for a median duration of
24 hours (IQR 11.0,39.2). For patients undergoing cardio version, the
number of patients who were switched to unfractionated heparin or

amiodarone,or implantations as emergency

enoxaparin was low (n=5; 2.6%).
Secondary endpoints

Complication rates at 30 days, summarized in Table 2, were low
in all procedures. The mean prevalence of bleeding events was
2.1% (1.1-3.1%).There were 2 deaths (1 patient with heart failure
associated with severe aortic stenosis and 1 patient with myocardial
infarction after discharge).

Exploratory endpoints

Analysis of patients with versus without bleeding events revealed
a higher rate of heparin or LMWH switching in patients with a
bleeding event (60.0% wvs 35.9%; P=0.03). The rate of heparin
or LMWH switching was also significantly higher in patients
undergoing AF versus atrial flutter ablation (77.3% wvs 14.1%;
P<0.001). Only one embolic event (non-disabling stroke)
occurred. Multivariate logistic regression showed that heparin or
LMWH switching remained significantly associated with bleeding
events after adjustment for patient age and procedure type

(QR:4.29;95%(1.39-13,25); p=0.01 [Table 3.
DISCUSSION

Due to the higher risk of bleeding complications, current clinical
guidelines and expert consensus no longer recommend withdrawal
of oral anticoagulants with heparin/LMWH bridging in patients
with a trial fibrillation undergoing electrophysiology procedures
[9,11]. Despite this, the use of heparin/LMWH bridging was
common in our study, especially among patients undergoing
ablation, of whom approximately half switched to heparin/LMWH.
According to EHRA 2018 guidelines [9]. It is possible to withdraw
anticoagulation therapy for 24 hours or more while undergoing
AF a blation, or continuation of non-vitamin K antagonist oral
anticoagulant (NOAC) therapy is also possible. In making this
decision, several factors should be considered. While it may not
be very clear whether patients should receive heparin/LMWH or
not, the thromboembolic risk in these patients should be weighed.

Pooled data from these randomized studies showed that
uninterrupted NOAC therapy was associated with a low incidence
of major bleeding, cardiac tamponade and clinical cerebrovascular
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Table 1: Comparison of patient demographics and clinical characteristics in patients with atrial fibrillation treated with apixaban undergoing rhythmology procedures.

All patients Pacemaker/ICD Ablation Cardioversion Povalue
(N=959) implantation (N=115) (N=624) (N=220)
Median age (IQR), years 69 (61, 76.75) 80 (72, 85) 65 (59, 72) 69 (61, 76.75) <0.001
Males, n (%) 679 (70.8) 72 (62.6) 457 (73.2) 150 (68.2) 0.04
Type of atrial fibrillation, n (%) - - - - <0.001
Paroxysmal 435 (45.5) 53 (46.1) 362 (58.3) 20(9.1)
Permanent 86 (9.0) 40 (34.8) 27 (4.3) 19 (8.7) -
Persistent 434 (45.4) 22 (19.1) 232 (37.4) 180 (82.2)
Apixaban dose prior to the procedure, n (%) - - - - <0.001
5 mg/day 144 (15.1) 47 (40.9) 74 (11.9) 23 (10.5)
10 mg/day 811 (84.9) 68 (59.1) 547 (88.1) 196 (89.5)
Concomitant medications, n (%) - - - -
Aspirin 91 (11.9) 13 (15.1) 60 (12.5) 18 (9.1) 0.3
Clopidogrel 20 (2.6) 2(2.3) 13 (2.7) 5(2.5) 0.9
Amiodarone 357 (46.7) 29 (33.7) 202 (42.0) 126 (64.0) <0.001
Verapamil 11 (1.4) 1(1.2) 6(1.2) 4(2.0) 0.7
Diltiazem 7(0.9) 0 6(1.2) 1(0.5) 0.4
Median CHA2DS2-VASc score (IQR) 3(1,3) 3(3,4) 2(1,3) 3(1,3) <0.001
Median HAS-BLED score (IQR) 2(1,2) 3(2,3) 1(0,2) 2(1,2) <0.001
Procedure circumstances, n (%) - - - - <0.001
Emergency 26 (2.7) 13 (11.3) 9(1.4) 4(1.8) -
Planned 933 (97.3) 102 (88.7) 615 (98.6) 216 (98.2) -
Antiplatelet treatment stopped, n (%) 2(0.2) 0 2 (0.3) 0(0.0) 0.6
Heparin or LMWH use, n (%) 279 (29.1) 9(7.8) 267 (42.8) 3(1.4) <0.001
TEE, n (%) 337 (35.1) NA 300 (48.1) 37 (16.8) <0.001
Spontaneous contrast, n (%) 65 (6.8) NA 54 (8.7) 11 (5.0) <0.001
Switch to heparin or LMWH, n (%) 314 (36.4) 10 (11.5) 299 (51.2) 5(2.6) <0.001
Median duration of heparin switch (IQR), hours 24 (11.5, 39.8) 24 (0.6, 73.5) 24 (11.0, 39.2) 48 (18.0, 388.0) 0.3

HAS-BLED, Hypertension, Abnormal renal and liver function, Stroke, Bleeding, Labile International Normalised Ratio, Elderly, Drugs or alcohol score;
ICD, implantable cardioverter defibrillator; IQR, interquartile range; LMWH, low-molecular-weight heparin; NA, not applicable; TEE, trans-oesophageal
echocardiogram; VKA, vitamin K antagonist.

Table 2: Complications within 30 days of procedure in patients with atrial fibrillation receiving Apixaban. “International Society on Thrombosis and
Haemostasis (ISTH) major bleeding, "ISTH non-major, ‘Non-disabling stroke, ‘Not related to the procedure, ICD, implantable cardioverter defibrillator.

(%) Pacemaker{ll\l(i?lisr;lplantation AF ablation (N=359) Otlz;;azbé;ion Electriz: ch;dzig)version

Pocket haematoma with infection 1(0.7) 0 0 0
Major bleedinga 0 2 (0.6) 0 0

Minor bleedingb 2(1.7) 10 (2.8) 1(0.4) 3(1.4)
Tamponade needing drainage 0 1(0.3) 0 0
Pericardiai1 effusion without 0 1(0.3) 1(0.4) 0

rainage

Embolic event 0 1(0.2)c 0 0

Deathd 1(0.9) 0 0 1(0.5)

Table 3: Multivariate analysis. CI, confidence interval; [CD, implantable cardioverter defibrillator; LMWH, low-molecular-weight heparin; OR, odds ratio.

OR (95% CI) P-value
Switch to heparin or LMWH 4.29 (1.39, 13.25) 0.01
Patient age 1.01 (0.97, 1.06) 0.55
Procedure - -
Pacemaker/ICD implantation 3.21(0.50, 20.67) 0.22
Ablation 0.99 (0.18, 5.50) 0.99
Electric cardioversion 2.01(0.54, 7.52) 0.3
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events, supporting the use of uninterrupted NOAC:s at the time of
AF ablation [13-16]. Whereas, another study, which randomized
patients in three groups continued versus interrupted a pixaban
versus continued VKA showed similar outcomes between
the uninterrupted and interrupted apixaban group [17]. The
optimal duration of interruption of novel oral anticoagulants is
also currently unknown in patients undergoing procedures. The
ongoing Perioperative Anticoagulant Use for Surgery Evaluation
(PAUSE; NCT02228798) study is prospectively evaluating a safe,
standardized protocol for the perioperative management of patients
with AF who are receiving a direct oral anticoagulant (dabigatran,
rivaroxaban or apixaban) and require treatment interruption for
an elective surgery/procedure [18]. In this study, apixaban will be
interrupted for 2 days in patients at low risk of bleeding and for
4-5 days in those at high risk. Interruptions of the other direct oral
anticoagulants are generally longer [18].

Guidelines also recommend that cardio version can be performed
without TEE in patients receiving anticoagulants for >3 weeks, or
with previous TEE in patients with <3 weeks of anticoagulation,
in order to exclude the presence of a thrombus in the left atrium
[9,11]. In our study, the use of TEE was significantly more common
in patients undergoing ablation than in those undergoing the other
procedures. TEE was used in approximately one quarter of patients
undergoing cardio version and almost half of those undergoing
ablation. Left atrial thrombus should be excluded by TEE or
CT imaging in all cases of AF ablation. Otherwise, many centres
perform TEE during the procedure in order to secure the trans-
septal access. Although the design of our study (observational) may
be a limitation by the possible of selection of patients, the large
number of patients gives more strength to the results.

CONCLUSION

While guidelines no longer recommend heparin/LMWH bridging
in patients with a low thromboembolic risk, 24-hour bridging
was common in our patients with NVAF receiving a pixaban and
undergoing cardiac rhythm therapies and particularly AF ablation
over this study period and was associated with a risk of bleeding
events. Further studies on the necessity and modalities of NOACs
interruption in patients undergoing procedures are still needed.
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