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Aims Given the advances inatrial fibrillation (AF) management and the availability of new European Society of Cardiology (ESC)
guidelines, thereis aneed for the systematic collection of contemporary data regarding the management and treatment of
AF in ESC member countries.

Methods We conducted a registry of consecutive in- and outpatients with AF presenting to cardiologists in nine participating ESC

and results countries. All patients with an ECG-documented diagnosis of AF confirmed in the year prior to enrolment were eligible.
We enroled a total of 3119 patients from February 2012 to March 2013, with full data on clinical subtype available for
3049 patients (40.4% female; mean age 68.8 years). Common comorbidities were hypertension, coronary disease, and
heart failure. Lone AF was present in only 3.9% (122 patients). Asymptomatic AF was common, particularly among those
with permanent AF. Amiodarone was the most common antiarrhythmic agent used (~20%), while beta-blockers and
digoxin were the most used rate control drugs. Oral anticoagulants (OACs) were used in 80% overall, most often
vitamin K antagonists (71.6%), with novel OACs being used in 8.4%. Other antithrombotics (mostly antiplatelet therapy, es-
pecially aspirin) were still used in one-third of the patients, and no antithrombotic treatment in only 4.8%. Oral anticoagulants
were used in 56.4% of CHA,DS,-VASc = 0, with 26.3% having no antithrombotic therapy. A high HAS-BLED score was not
used to exclude OAC use, but there was a trend towards more aspirin use in the presence of a high HAS-BLED score.

Conclusion The EURObservational Research Programme Atrial Fibrillation (EORP-AF) Pilot Registry has provided systematic collec-
tion of contemporary data regarding the management and treatment of AF by cardiologists in ESC member countries.
Oral anticoagulant use has increased, but novel OAC use was still low. Compliance with the treatment guidelines for
patients with the lowest and higher stroke risk scores remains suboptimal.
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What’s new?

e Given the advances in atrial fibrillation (AF) management and
the availability of new European Society of Cardiology (ESC)
guidelines, there is a need for the systematic collection of con-
temporary data regarding the management and treatment of
AF in ESC member countries.

e The EURObservational Research Programme Atrial Fibrilla-
tion (EORP-AF) Pilot Registry has provided systematic collec-
tion of contemporary data regarding the management and
treatment of AF by cardiologists in ESC member countries.
Oral anticoagulant (OAC) use has increased, but novel
OAC use was still low. Compliance with treatment guidelines
for patients with the lowest and higher stroke risk scores
remains suboptimal.

Introduction

Atrial fibrillation (AF) is the commonest sustained cardiac rhythm
disorder, and recent projections estimate that from 2010 to 2060,
the number of adults 55 years and over with AF in the European
Union will be more than double." Given the increasing prevalence
and since AF is associated with significant morbidities and mortality,
this increase would have major public health implications.

Considering the many advances in AF management and the avail-
ability of new European Society of Cardiology (ESC) guidelines,
there is a need for the systematic collection of contemporary data
regarding the management and treatment of AF in ESC member
countries. It has been >10 years since the last pan-European
survey of AF management which was undertaken as part of the Euro-
Heart survey programme,’ and therefore, a new registry providing
information on contemporary clinical practice among European
cardiologists is needed.

The EuroHeart survey previously showed great heterogeneity in
the management of patients with AF, with major implications for out-
comes, especially stroke prevention.>* Many other analyses from the
EuroHeart survey on AF have been published (including the initial
validations of the CHA,DS,-VASc and HAS-BLED scores), making
important contributions to our knowledge and understanding of
this common arrhythmia.>®

New guidelines on the management of AF have recently been pub-
lished by the ESC,2 but it remains unclear how often clinicians adhere
to them. Thus, a registry on AF under the EORP programme would
enable first a timely assessment of the clinical scenario and manage-
ment of AF in the Pilot phase of the registry, reported herein, and
then, by the subsequent long-term phase, the uptake process of
the new ESC guidelines could be explored. This should allow us to
monitorimplementation and uptake of catheter ablation, new antith-
rombotic drugs, and new antiarrhythmic agents, and would inform
about outcomes related to guideline-adherent management of AF,
cost and health economics, and quality of life.

The overall main objectives of the EURObservational Research
Programme Atrial Fibrillation (EORP-AF) Registry programme
have been previously stated.” In brief, our aim was to describe the

implementation of the current guidance for stroke prevention in
AF; and to collect data on the use of rhythm control options such
as catheter ablation and newly available antiarrhythmic drugs
(AADs). Following the availability of follow-up data, additional
objectives of the EORP-AF would be to evaluate the mortality and
morbidity in relation to therapeutic decisions, including adherence
to guidelines in the EORP AF cohort at 1 year and subsequent
follow-up. The present paper reports the baseline data from the
EORP-AF Pilot Registry only.

Methods

The registry population comprised of consecutive in- and outpatients
with AF presenting to cardiologists in the participating ESC countries.
Consecutive patients were screened for eligibility at the time of their
presentation to a cardiologist (hospital or medical centre). All the
patients provided written informed consent. Patients with the primary
or secondary recorded diagnosis of AF were included.

Patients were officially enroled in the EORP-AF only if an ECG diagno-
sis (12-lead ECG, 24 h Holter, or other electrocardiographic documen-
tation) confirming AF was made. The qualifying episode of AF should have
occurred within the last year, and patients did not need to be in AF at the
time of enrolment.

Forthe pilot phase, 12 countries were invited to participate, taking into
account the geographical distribution of the countries, to achieve a
reasonably representative European picture, and 9 countries formally
participated. A minimum of 20 consecutive patients per centre were to
be enroled, with a target of 3000 patients for the EORP-AF Pilot.

While it was anticipated that most investigators were hospital-based
cardiologists, recruitment by office-based cardiologists was allowed,
given the different healthcare systems in the participating countries, if
follow-up of patients was deemed feasible. Furthermore, all patients ad-
mitted for catheter ablation, initiation of drug therapy, or cardioversion
(electrical or pharmacological) were to be included. Chosen investigator
sites were a broad mix of tertiary, secondary, and general hospitals, with
and without interventional cardiology, electrophysiology, or cardiac
surgery services. Obviously, the period of inclusion could vary
between centres, and therefore, data collection in each separate centre
continues at least until the target number of patients has been achieved.

The plan was to have one baseline visit and one visit per year over a
3-year period. Enrolment into the registry started in February 2012,
and the end of enrolment was March 2013. Individual centres com-
menced at different timepoints just after their institutional review
board approvals. The number of patients per centre, and the number
of centres involved in each country, were agreed upon in advance, in con-
sultation with the national coordinators who had knowledge of the clin-
ical practices specific to each country. A follow-up survey will allow
evaluation of morbidity/mortality over time and will also allow compari-
son between outcomes in European regions with different patterns of
practice. Follow-up data will form the basis of subsequent reports.

Statistical analyses

Univariate analysis was applied to both continuous and categorical vari-
ables. Continuous variables were reported as mean + SD or as median
and interquartile range (IQR). Among-group comparisons were made
by using a non-parametric test (Kruskal—Wallis test). Categorical vari-
ables were reported as percentages. Among-group comparisons were
made by using a x* test or a Fisher's exact test if any expected cell
count was <5. Multivariate analysis was used to explore the relationship
between oral anticoagulant (OAC) use and baseline covariates. Only sig-
nificant variables were included in the model. Multiple logistic regression
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was performed by using a multiple imputation procedure to overcome
the limitation caused by the presence of missing data. Instead of filling
inasingle value for each missing value, Rubin’s (1987) multiple imputation
procedure replaces each missing value with a set of plausible values that
represent the uncertainty about the right value to impute. These multi-
plied imputed datasets are then analysed by using standard procedures
for complete data and combining the results from these analyses. This
procedure was performed by using the programme R (http:/www.
R-project.org/) and the package Hmisc (http:/CRAN.R-project.org/
package=Hmisc).

Results

We enroled a total of 3119 patients, although full data on clinical
subtype of AF was available for 3049 patients (40.4% female; mean
age 68.8 years), with the distribution between subtypes of AF, type
of centre, andsite of inclusion shownin Table 1. As expected, patients
with paroxysmal AF were more commonly seen in specialized elec-
trophysiology centres. The contribution of different participating
countries is shown in Supplementary material online, Table S1.

There were no significant sex differences in the AF subtypes, but
paroxysmal AF patients were younger (mean age 66.6 vs. 73.0,
P < 0.001), compared with those in permanent AF.

Associated comorbidities and prior
interventions

The commonest associated comorbidities were hypertension
(70.9%), heart failure (47.5%), and (any) valvular heart disease
(63.5%), although the latter included even mild valvular abnormalities
detected on echocardiography. Previous stroke was reported in 6.4%
of the whole cohort. Chronic kidney disease was reported in 13.2%.
Stroke and chronic kidney disease were slightly more prevalent in
older patients and in those with permanent AF. Of note, lone AF
(cardiologist-defined) was evident in only a minority of patients
(3.9%) (Table 2).

As expected, previous cardioversion (either pharmacological
and/or electrical) was most often attempted in paroxysmal and per-
sistent and long-standing persistent AF (Table 2). Catheter ablation
had only been attempted 7.6% overall, most often in those with par-
oxysmal AF (15.6%). Pacemaker implantation was performed in 7.0%
of the whole cohort. Surgery for AF was only performed in a small
minority (0.9%).

Main reason for admission

Atrialfibrillation was cited as the main reason for admission in most of
the patients (60.5%), otherwise heart failure was the next common-
estreason (15.9%), especially among permanent AF patients (31.0%)
(Table 3). Ofthe whole cohort, 39.4% of patients were asymptomatic,
particularly those with permanent AF (65.8%).

Investigations

Transthoracic echocardiography has been performed in most
patients (92.0%), while recent thyroid function tests were previously
performed in 33.9%, during current episode in 22.5% or planned in
7.3% (Table 4). Electrophysiological studies were performed in a
minority (4.2%), most often in those with paroxysmal AF (8.3%).

Management

Among inpatients (n = 1994), pharmacological (29.8%) or electrical
(20.5%) cardioversion was performed most often among paroxys-
mal, long-standing, persistent, and persistent AF (Table 4). The antith-
rombotic strategies are summarized in Table 5—OACs were used in
~80% overall, most often vitamin K antagonists (71.6%), with novel
OACs being used in a minority (dabigatran 6.8%, rivaroxaban 1.6%,
and apixaban 0%). Aspirin was used in 30.7%, and the combination
of an OAC plus at least one antiplatelet in 20.1%. Of the latter,
OAC plus a single antiplatelet drug was used in 16.4%, and an OAC
with two antiplatelets in 3.7%.

The AADs most often prescribed were amiodarone (21.5%),
flecainide (5%), and propafenone (5.3%) (Table 5). Dronedarone

Table | Distribution of participation and patient enrolment per clinical type of AF

Whole First
cohort detected
N = 3049 patients 3049 923 808
% 100.0 303 26.5
Type of centre (%)
Specialized 64.6 67.5 734
Non-specialized 354 325 26.6
Site of inclusion (%)
Outpatient clinic 25.0 252 24.6
Cardiology ward 62.6 60.8 63.0
Cardiac surgery ward 0.2 0.2 0.3
First heart aid 1.1 14 19
Private cardiology practice 4.9 49 55
Others 6.2 7.5 4.8

Paroxysmal

Persistent Long-standing Permanent P value
AF persistent
647 145 526
212 4.8 17.3
634 23.1 58.5 <0.001
36.6 76.9 41.5
220 124 325 <0.001
66.3 82.1 55.5
0.2 0.0 0.0
0.8 0.0 0.0
4.0 0.7 6.5
6.8 4.8 55

Data are presented as observed number (%) within the type of AF.
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Table 2 Patient characteristics

Whole cohort

First detected

Paroxysmal

Persistent AF

Long-standing
persistent

Permanent

N = 3049 patients
Demographics
Age in years (mean)
Female gender (%)
Concomitant disease

Hypertension (%)

Coronary artery disease (%)
Myocardial infarction (%)
PTCAICABG (%)

Stable angina (%)

Lone atrial fibrillation®

Chronic heart failure (%)

Heart failure NYHA class lll/IV (%)

Valvular disease (%)

Dilated cardiomyopathy (%)

Cardiomyopathy hypertrophic (%)

Cardiomyopathy restrictive (%)

Cardiomyopathy hypertensive (%)

Other cardiac disease (%)

Chronic obstructive pulmonary disease (COPD) (%)

Hyperthyroidism (%)

Hypothyroidism (%)
Cardiovascular risk factors

Diabetes mellitus (%)

Hypercholesterolaemia (%)

Current smoker (%)

No regular exercise (%)
Co-morbidities

Previous TIA (%)

Previous stroke (%)

Ischaemic thrombo-embolic complications (%)

Haemorrhagic events (%)

Malignancy (%)

68.8
404

709
36.4 (N = 2642)
448

470

37.7

39

475 (N = 1382)
412

63.5

114

39

05

19.5

8.1

111

30

72

20.6
48.6
1.3
393

4.1
6.4
13.1
59
53

68.5
372

719
362 (N =291)
502

56.7

323

41

47.4 (N = 418)
409

66.3

107

2.8

06

153

7.4

123

18

8.0

20.8
48.9
122
414

33
64
12.8
59
6.1

66.6
434

67.9
342 (N =235)
430

455

383

69

30.8 (N =229)
27.5

473

41

34

00

18.1

72

7.4

34

6.7

16.8
46.7
12.0
330

38
47
109
4.9
53

67.9
40.3

778

385 (N = 47)
255

170

46.8

00

72.9 (N = 105)
495

682

319

119

14

389

8.8

19.6

5.7

49

238
65.3
11.9
28.0

53
12.5
18.1
4.4
2.5

70.9
421

706
403 (N = 188)
495

548

383

02

640 (N =332)
500

772

17.8

35

10

174

9.3

136

40

63

25.8
47.8
79

51.8

5.6
9.5
16.9
9.2
42

73.0
40.9

778

385 (N = 47)
255

17.0

46.8

0.0

72.9 (N = 105)
495

682

319

119

14

389

8.8

19.6

57

49

20.2
47.3
11.5
36.1

4.0
4.5
121
47
5.7

<0.001
0.119

0.112
0.285
0.004
<0.001
0.141
<.0001
<0.001
<0.001
<0.001
<0.001
<0.001
0.028
<0.001
0.507
<0.001
0.048
0.548

0.002
0.002
0.155
<0.001

0.260
<0.001
0.008
0.007
0.344
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Table 2 Continued

P value*

Paroxysmal Persistent AF Long-standing Permanent
persistent

First detected

Whole cohort

0.002
<0.001

1.2 119 7.7 17.7 115 126

Peripheral vascular disease (%)
Chronic kidney disease (%)

Previous interventions

123

189

119

79

15.5

132

<0.001
<0.001
<0.001
<0.001
<0.001

21.7 521 65.2 17.6 48.0

36.6

Pharmacological conversion (%)

47.6
9.7
57
17
12

25.2
39

27.0
6.4

2.1

29.9

16.8
1.5
3.8

0.5

20.6
7.6

Electrical cardioversion (%)

Catheter ablation (%)

15.6
6.7
0.9

15.8
4.0

7.0

Pacemaker implantation
ICD implantation (%)

Surgery for AF (%)

0.0

14
0.9

0.387

0.8

2.1

0.6

0.8

Data are presented as mean (standard deviation) or observed number (%) within the type of AF.

*Difference among the four AF types.

*None of the reported concomitant diseases.

PCI, percutaneous coronary intervention; CABG, coronary artery bypass grafting; CAD, coronary artery disease; TIA, transient ischaemic attack; ICD, implantable cardioverter-defibrillator.

was only used in a small minority (0.3%). Of the rate control agents,
beta-blockers (69.2%) and digoxin (19.4%) were more often used
than non-dihydropyridine calcium-channel blockers (6.2%). Beta-
blocker and digoxin combination therapy was used in 15%, while
combination therapy of a non-dihydropyridine calcium-channel
blocker and digoxin was used in only 1.1%.

Stroke risk factors

Table 6 summarizes the commonest stroke and bleeding risk factors,
aswellasthe stroke and bleeding risk profile of our population. Of the
whole cohort, the mean CHA,DS,-VASc score was 3.2 + 1.8 and
the mean HAS-BLED was 1.4 + 1.1, with the highest risk seen
among those with long-standing persistent and permanent AF.

The proportions of OAC use by CHA;DS,-VASc score are shown
in Figure 1, which shows OAC use in >78%, with each score pointed
between CHA,DS,-VASc 2 and 8. Oral anticoagulant use was only
66.7% in CHA,;DS,-VASc score 9, with 33% using other antithrom-
botic drugs (mostly antiplatelet therapy) in this high-risk category.
Oral anticoagulant was still used in 56.4% of CHA,;DS,-VASc
score =0, with 16.8% receiving other antithrombotic drugs
(mostly antiplatelet therapy) and 26.3% having no antithrombotic
therapy. Of the 101 patients who used OAC and have CHA;DS,-
VASc score = 0, 52 known patients were scheduled for cardiover-
sion (51.5%).

Figure 2 shows OAC use accordingto HAS-BLED score, with OAC
being used in >65% of all score points. However, there was a trend
towards more use of other antithrombotics (mostly antiplatelet
therapy) with higher HAS-BLED score.

Independent predictors of increasing OAC use are shown in
Table 7, and were younger age (per decade below age 70), higher
body mass index (BMI, per increase by 5 kg/m?), hyperthyroidism,
prior stroke, and high CHA,DS,-VASc score—while OAC was less
used in females, patients with higher systolic blood pressures (perin-
crease by 20 mmHg), high HAS-BLED score, and chronic kidney
disease patients.

Discussion

The EORP-AF Pilot Registry provides an important and contempor-
ary ‘snapshot’ of AF epidemiology and managementin nine participat-
ing ESC member countries.

First, we show that hypertension, coronary disease, and heart
failure remain common comorbidities in our AF registry, but lone
AF was only evident in 3.9% overall. Secondly, asymptomatic AF is
common, particularly among those with permanent AF. Thirdly,
amiodarone is the commonest AAD used (~20%), while regarding
rate control drugs, beta-blockers and digoxin were more often
used than non-dihydropyridine calcium-channel blockers. Fourthly,
OAC was used in ~80% overall, most often vitamin K antagonists
(71.6%), with novel OAC being still used in a minority; however,
other antithrombotics (mostly antiplatelet therapy, especially
aspirin) were still used in one-third of the patients, with no antithrom-
botic treatment in only a minority (1.7% of permanent AF). Of note,
OAC were still used in 56.4% of CHA,DS,-VASc score = 0, with
26.3% having no antithrombotic therapy. However, half of the
OAC users in this group were scheduled for a cardioversion.
Finally, a high HAS-BLED score was not used to exclude OAC use
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Table 3 Admission/consultation information

Whole cohort

First detected

Paroxysmal

Persistent AF

Long-standing persistent

Permanent

P value*

N = 3049 patients
Main reason admission/consultation (%)
Atrial fibrillation
Acute myocardial infarction
Valvular heart disease
Hypertension
Heart failure
Other coronary artery disease
Other cardiac diseases
Symptoms?®
Current AF symptoms attributable to AF?
No current AF symptoms
If no current, AF symptoms in the past (%)
Physical examination (mean)
BMI (kg/m?)
Systolic BP (mmHg)
Diastolic BP (mmHg)
ECG
Atrial fibrillation (%)
Left BBB (mean)
Right BBB (mean)
Heart rate (b.p.m.) (mean) subgroup SR, AF
QRS duration (ms)
TTE
TTE performed (%)
LA (size of left atrium) diameter (mm) (mean)
LVEF (%) (available for 2384 patients)
LVH (%)

60.5
4.2
35
14
15.9
4.5
7.5

60.6
39.4 (N = 1202)
58.1

28.0
131.9
78.9

68.4
538
46.2
90.1
102.4

92.0 (N = 2780)
455

52.3 4135
314

587
6.4
35
14
159
4.9
6.8

59.1
409 (N = 377)
451

28.1
130.5
781

71.2
50.0
50.0
92.9
100.6

94.8 (N = 870)
459

51.8 + 142
320

757
3.8
0.5
11
6.9
3.6
72

65.1
349 (N =282)
78.7

27.6
132.7
789

40.9
50.7
49.3
85.9
101.3

88.8 (N = 706)
415

562 + 10.6
264

68.5
33
2.8
2.5
119
34
5.6

730
27.0 (N = 175)
623

28.2
1327
80.1

75.2
535
46.5
94.1
99.8

90.6 (N = 582)
452

531+ 134
353

44.8
21
6.2
2.1
283
4.8
103

848
152 (N=22)
63.6

28.5
140.7
84.3

88.0
69.0
31.0
94.4
107.7

94.4 (N = 136)
459

451+ 124
318

34.6
29
8.6
0.6
31.0
6.5
10.7

342
65.8 (N = 346)
52.9

27.6
129.9
77.0

921
554
44.6
84.6
108.7

92.9 (N = 486)
506

48.8 + 14.4
325

<0.001

<0.001

<0.001

0.034
<0.001
<0.001

<0.001
0.464

<0.001
<0.001

<.0001
<0.001
<0.001
0.015

Data are presented as mean (standard deviation) or observed number (%) within the type of AF.
BMI, body mass index; BP, blood pressure; LVH, left ventricular hypertrophy; BBB, bundle branch block; TTE, transthoracic echocardiography; LA, left atrium; LVEF, left ventricular ejection fraction.

*Difference among the four AF types.

“Includes palpitations, syncope, dyspnoea, chest pain, dizziness, fatigue, and non-specified symptoms.
®Performed during qualifying admission/visit or maximally 1 year prior to inclusion.
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Table 4 Diagnostics and interventions®
Whole First Paroxysmal  Persistent Long-standing Permanent P value*
cohort detected AF persistent
N = 3049 patients 3049 923 808 647 145 526
Diagnostics
TTE (%) 92.0 94.8 88.8 90.7 94.4 929 <0.001
Holter monitoring (%) 17.0 16.7 236 1.2 9.2 16.4 <0.001
Exercise test (%) 8.0 8.5 10.7 5.8 2.8 7.1 0.001
Coronary angiography (%) 144 17.1 1.7 12.1 11.9 17.6 0.001
CT scan (%) 5.6 7.3 5.7 2.8 49 6.1 0.005
MRl scan (%) 12 15 16 1.1 0.0 04 0.146
Other procedures (%) 6.6 74 34 6.8 14.0 7.8 <0.001
TEE (%) 1.1 7.3 15.5 15.2 10.6 6.3 <0.001
Electrophysiology (%) 4.2 22 8.3 50 35 0.8 <0.001
Thyroid hormone levels measurement
Performed before (%) 339 25.6 46.0 353 237 309 <0.001
Performed now (%) 225 240 212 26.1 11.6 204 0.002
Planned (%) 7.3 8.1 9.1 74 34 4.0 0.015
Interventions
N (on inpatients only) 1994 576 526 435 119 292
Pharmacological conversion (%) 29.8 24.6 37.0 34.6 64.4 5.6 <<0.001
Electrical cardioversion (%) 20.5 179 211 36.3 171 2.1 <0.001
Catheter ablation (%) 7.8 09 19.3 83 6.0 0.7 <0.001
Pacemaker implantation (%) 39 38 42 2.3 0.0 72 <0.001
ICD implantation (%) 0.6 04 1.0 0.7 0.0 0.7 0.820
Surgical therapy (%) 0.3 04 0.2 0.5 0.0 0.0 0.835

Data are presented as observed number (%) within the type of AF.

TEE, transoesophageal echocardiography; ICD, implantable cardioverter—defibrillator; MRI, magnetic resonance imaging; CT, computed tomography.

*Difference among the four AF types.
?Prior to or during qualifying admission/consultation.

(still >65%), but there was a trend towards more use of other antith-
rombotics (mostly antiplatelet therapy, especially aspirin) at a high
HAS-BLED score.

The close relationship of AF to hypertension, coronary disease,
and heart failure is also evident, especially since patients in this regis-
try were included by cardiologists. This was also seen in the Euro-
Heart survey nearly a decade ago,3 and confirmed in the AFNET
registry® and in other European registries.”'°

It is worth noting that cardiologist-defined ‘lone AF" was only
evident in 3.9%, perhaps reflecting the increasing recognition that
such patients are rare, especially if we comprehensively look for asso-
ciated comorbidities, including sleep apnoea, etc.'" In the EuroHeart
survey, lone AF was reported in 15% of patients with paroxysmal AF
(compared with 6.9% in the present survey).® A closer attention to
collecting concomitant diseases and a changing definition of ‘lone
AF’, excluding patients with subtle manifestations of concomitant
cardiovascular diseases, which may explain this numerical trend to
less ‘lone AF’ over time.>'?

Drug prescription patterns showed interesting changes over the
last decade. In the present survey, amiodarone was the most com-
monly used AAD (21.5%), followed by sodium-channel blockers.

In the EuroHeart survey, Class Ic agents were used in ~30%, while
Class IIl agents were used in 35%. A similar pattern has been
found in the AFNET registry, collected at the time of the EuroHeart
survey, and is also reflected in the PREFER in AF dataset.#"3
Adherence to recommendations for OAC use has improved
somewhat since the EuroHeart and AFNET survey.>*" In the
present registry, OAC was used in ~80% overall, with higher ad-
herence to evidence-based recommendations for OAC (com-
pared with 70% in the AFNET and the EuroHeart survey, and
>80% in PREFER in AF). Consistent with all prior registry data-
sets, OAC were prescribed even in some patients with a low
stroke risk (CHA,DS,-VASc score =0, presumed overtreat-
ment), and its use was also slightly lower in patients with
highest risk (CHA;DS,-VASc score 8—9). The ESC guidelines rec-
ommend no antithrombotic therapy at CHA;DS,-VASc score = 0,%™
yet 56.4% were receiving OAC (although some were because of
cardioversion), while 16.8% received other antithrombotics
(mostly antiplatelet therapy, especially aspirin). In contrast,
those with CHA,;DS,-VASc =9 are at highest stroke risk, yet
only 66.7% received OAC, and 33.3% were treated with other
antithrombotic drugs (mostly antiplatelet therapy, especially
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Table 5 Drug therapy at discharge/after consultation

Whole First Paroxysmal Persistent Long-standing Permanent P value*
cohort detected AF persistent

N = 3049 patients 3044 923 808 647 145 526

Antithrombotic treatment (%)

Antithrombotic, yes 95.2 94.6 933 96.6 931 98.3 <0.001
Vitamin K antagonists 71.6 66.5 66.9 76.2 73.8 81.4 <0.001
ASA 30.7 317 31.6 28.2 49.0 25.7 <0.001
Indobufen 0.4 0.5 0.3 0.5 0.0 0.2 0.816
Clopidogrel 9.9 11.5 8.3 9.9 6.9 10.3 0.158
Prasugrel 0.2 0.2 0.3 0.2 0.0 0.0 0.903
Ticagrelor 0.2 0.3 0.3 0.2 0.7 0.0 0.462
Ticlopidine 0.3 0.5 0.0 0.5 0.0 0.2 0.215
Dabigatran 6.8 7.7 6.3 7.8 35 5.7 0.198
Rivaroxaban 1.6 1.6 24 1.6 0.7 1.0 0.295
Apixaban 0.0 0.0 0.0 0.0 0.0 0.0 -

UF heparin 0.3 04 0.0 0.3 0.0 0.6 0.249

LMW heparin 4.8 5.0 4.1 5.6 4.1 4.6 0.728

Fondaparinux 0.1 0.0 0.0 0.2 0.0 0.2 0.313

Other antithrombotic agents 0.3 0.4 0.3 0.2 0.0 0.6 0.741

None 4.8 54 6.7 34 6.9 17 <0.001
Antiarrhythmic treatment (%)

Antiarrhythmic, yes 36.0 322 49.6 50.2 34.0 5.1 <0.001
Amiodarone 21.5 21.2 234 322 27.8 4.0 <0.001
Dronedarone 0.3 0.0 0.7 0.3 0.7 0.0 0.014
Propafenone 53 47 9.9 5.7 0.7 0.2 <0.001
Disopyramide 0.0 0.0 0.1 0.0 0.0 0.0 0.695
Flecainide 5.0 2.6 8.4 8.0 3.5 0.4 <0.001
Quinidine 0.0 0.0 0.0 0.0 0.0 0.0 -
Sotalol 4.4 4.1 7.6 4.8 14 0.4 <0.001
None 64.0 67.8 50.4 49.8 66.0 94.9 <0.001

Other treatments (%)

Other treatments, yes 100.0  100.0 100.0 100.0 100.0 100.0 -
ACE inhibitors 431 429 379 45.3 46.2 479 0.004
ARBs 21.8 20.2 23.6 221 25.5 20.3 0.314
DRI. aliskiren 0.3 0.1 0.4 0.2 21 0.0 0.007
Beta-blockers 69.2 71.2 67.7 65.6 63.5 739 0.007
Digoxin 194 15.9 53 19.8 44.8 39.7 <0.001
Beta-blockers and digoxin 15.0 12.5 37 15.0 31.0 30.7 <0.001
Diuretics 50.8 533 345 50.5 66.2 66.9 <0.001
Aldosterone blockers, e.g. spironolactone, 24.6 271 1.5 231 29.7 40.7 <0.001
eplerenone
DHP calcium-channel blockers 133 126 137 132 14.5 139 0.938
Non-DHP calcium-channel blockers 6.2 6.9 4.5 6.4 4.1 7.8 0.082
(e.g. verapamil, diltiazem)

Non-DHP calcium-channel blockers and digoxin 11 0.9 0.1 11 35 23 <0.001
Statins 494 484 50.1 49.2 60.4 472 0.072
Oral antidiabetics 14.3 14.0 1.5 15.3 18.6 16.7 0.034
Insulin 5.6 6.1 4.7 5.1 5.5 6.5 0.612
Thyroid-suppressing drugs 2.4 1.7 2.7 23 4.8 2.7 0.213
Beta-2 agonists 1.6 2.0 0.5 14 35 25 0.012
Anticholinergic agents 2.0 34 0.7 1.7 0.7 23 0.002

Data are presented as observed number (%) within the type of AF.
*Difference among the four AF types.
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Table 6 Stroke risk factors

Whole cohort First
detected
N = 3049 patients 3049 923
Stroke risk factors
Chronic heart failure (%) 47.5 474
LVEF (%) 783 84.7
Hypertension (%) 70.9 719
Age >75 years (%) 33.6 351
Diabetes mellitus (%) 20.6 20.8
Stroke/TIA (%) 104 9.1
Age 60—74 years (%) 46.8 44.0
Female gender (%) 40.4 372
Mitral stenosis (%) 54 4.1
Mitral valvuloplasty (%) 17 22
Transcatheter valve intervention (%) 0.6 0.7
CHAD; score (mean + SD) 193 +1.27 195+ 1.28
CHAD; score (median, IQR) 2.0 (1.0-3.0) 2.0 (1.0-3.0)
CHA;,DS,-VASc score (mean + SD) 3.24 + 1.80 3.26 +1.82
CHA,DS,-VASc score (median, IQR) 3.0 (2.0-4.0) 3.0 (2.0-4.0)
Bleeding risk factors
Liver disease (%) 4.6 4.7
Chronic kidney disease (%) 132 15.5
Previous stroke (%) 6.4 6.4
Labile INRs (%) (if on VKA 20.2 15.2
only) = >without condition
Elderly, e.g. age >65 years (%) 63.6 64.4
Alcohol abuse or excess (> 4/day) (%) 19 2.2
Alcohol use (%) 38.1 38.6
HAS-BLED score (mean + SD) 137 +£1.06 140 + 1.05
HAS-BLED score (median, IQR) 1.00 (1.0-2.0) 1.0 (1.0-2.0)
Haemorrhagic stroke (%) 4.0 3.7
Other/major bleeding (%) 27.7 241
Malignancy (%) 53 6.1

Paroxysmal Persistent AF Long-standing Permanent P value*
persistent
808 647 145 526
30.8 48.0 729 64.0 <0.001
76.9 72.5 579 81.4 <0.001
67.9 71.85 77.8 70.6 0.112
26.5 28.1 372 47.7 <0.001
16.8 20.2 23.8 25.8 0.002
8.0 8.2 14.9 13.8 0.001
48.0 521 50.3 422 <0.001
434 40.3 421 40.9 0.119
29 4.7 109 9.3 <0.001
0.6 1.2 1.1 25 0.208
0.3 0.5 0.0 1.0 0.804
1.58 +1.21 1.85+ 1.20 246 +1.28 237 +£ 127 <0.001
1.0(1.0-20) 20(1.0-3.0) 20(2.0-3.0) 2.0(2.0-3.0)
281+ 177 313+ 175 386+ 1.71 3.86 + 1.67 <0.001
30(1.0-4.0) 3.0(2.0-40) 4.0(3.0-5.0) 4.0 (3.0-5.0)
24 5.1 84 6.5 0.001
79 12.3 11.9 18.9 <0.001
4.7 4.5 125 9.5 <0.001
28.0 12.5 0.0 27.8 0.272
56.1 60.1 71.0 76.1 <0.001
12 2.2 0.8 22 0.017
36.6 41.3 37.8 357 0.331
1.18 + 1.02 130 + 1.07 1.66 + 1.13 1.60 + 1.06 <0.001
1.0(0.0-2.0) 1.0(1.0-2.0) 2.0(1.0-2.0) 1.0 (1.0-2.0)
2.6 33 16.7 42 0.552
30.8 233 16.7 333 0.745
53 5.7 2.5 42 0.344

Data are presented as observed number (%) within the type of AF.

LVEF, left ventricular ejection fraction; TIA, transient ischaemic attack; CAD, coronary artery disease; TEE, transoesophageal echocardiography.

*Difference among the four AF types.

aspirin). However, aspirin is minimally effective for stroke preven-
tion and may not be any safer.””

Independent predictors of OAC use wereyoungerage, higher BMI,
hyperthyroidism, prior stroke, and high CHA,DS,-VASc score—
while significantly less used in females, high HAS-BLED score, and
chronickidney disease (CKD). Hyperthyroidism is not an established
independent risk factor for stroke,'® although older data suggest a
higher stroke risk in hyperthyroidism and AF, and its presence
seems to increase cardiologists’ use of OAC. Suboptimal treatment
of females with AF with OAC has previously been reported'’
despite higher warfarin prescription among females,'® and in those
with CKD, where there is concern that such patients are at high
risk of bleeding, as well as stroke, death, and myocardial infarction."

In the recent ESC guidelines, bleeding risk assessment using the
HAS-BLED score is recommended.>"* This registry shows that
cardiologists use OAC in >65% of the AF population, irrespective

of the HAS-BLED score, and are supportive of the manner in
which the HAS-BLED score is to be used as per the guidelines. The
latter state that a high HAS-BLED score should not be used to
preclude patients from OAC therapy, and the score ‘flags up’ patients
potentially at risk of bleeding (score >3) for careful review and
follow-up. However, the lack of relation to OAC use could also rep-
resent lack of awareness of the HAS-BLED score, but a recent EP
Wire survey from the European Heart Rhythm Society suggests a
high awareness of HAS-BLED (and the CHA,DS,-VASc) scores.”
The follow-up information from EORP will provide insights into
the adherence to careful management of risk factors, and follow-up.

Limitations

This pilot registry is limited by its dependence upon the data obtained
from cardiologists in nine ESC member countries only, and in
many healthcare systems, AF patients are often looked after by
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Figure | Proportions of patients treated with antithrombotic drugs by CHA,;DS,-VASc score.
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Figure 2 Proportions of patients treated with antithrombotic drugs by HAS-BLED score.

non-cardiologists. Also, the present paper only reports the baseline
data of the EORP-AF Pilot Registry, and the follow-up is ongoing.
A more comprehensive assessment of the data on management
and treatment of AF in all ESC member countries would be obtained
from the EORP-AF general long-term registry, which is scheduled to
commence in Autumn 2013.

Conclusions

The EORP-AF Pilot Registry has provided systematic collection of
contemporary data regarding the management and treatment of

AF in the nine participating ESC member countries. Oral anti-
coagulant use has increased but new OAC use was still low.
Compliance with the treatment guidelines for patients with the
lowest (CHA;DS,-VASc =0) and higher stroke risk scores
remains suboptimal.

Supplementary material

Supplementary material is available at Europace online.
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Table 7 Independent predictors of OAC use:
multivariable analysis

Variable OR 95% ClI P value
Age <70 years by 10 years 1.44 1.20-1.73 0.0003
Female gender 0.65 0.51-0.83 0.0005
BMI (per increase by 5 kg/m?) 1.22 1.05-1.42 0.01
SBP (per increase by 20 mmHg) 0.83 0.71-0.98 0.03
CHA,DS,-VASC: <2vs. >2 0.43 0.30-0.62 <0.0001
HAS-BLED score >2vs. <2 0.47 0.35-0.63 <0.0001
Hyperthyroidism 2.82 1.11-717 0.03
Previous ischaemic/ 1.67 1.14-2.46 0.009
thrombo-embolic events
Chronic kidney disease 0.70 0.50-0.97 0.03

OR, odds ratio; Cl, confidence interval; SBP, systolic blood pressure.

Acknowledgements

Executive steering committee: Gregory Y.H. Lip, Luigi Tavazzi, Aldo P.
Maggioni, Harry JGM Cirijns, Paulus Kirchhof, and Panos Vardas.

Steering Committee (National Coordinators): Gheorghe-Andrei Dan,
Dan Atar, Emmanuel Simantirakis, Massimo Santini, Zbigniew
Kalarus, Lars Hvilsted Rasmussen, Mdrio Martins Oliveira, and
Georges Mairesse.

Data monitor and technical support team: Data collection was
conducted by the EURObservational Research Program Depart-
ment from the European Cardiac Society by Viviane Missiamenou.
Statistical analyses were performed by Cécile Laroche with the
support of Renato Urso. Overall activities were coordinated by
Aldo P. Maggioni (Scientific Coordinator EORP) and Thierry Ferreira
(Head of Department EORP).

EORP Sponsors: At the time of the registry, the following companies
are supporting the EURODbservational Research programme: GOLD:
Abott Vascular, Bayer Pharma, Bristol Myers Squibb (BMS), Pfizer,
Boehringer Ingelheim, Daiichi Sankyo Europe, Menarini International
Operations, Novartis Pharma, Sanofi-Aventis, and Servier Inter-
national. SILVER: Amgen. BRONZE: Boston Scientific International,
Merck & Co. (MSD).

Investigators: BELGIUM Bastogne: M. Raepers, Z. el Husseini;
Hasselt: D. Dilling-Boer, J. Schurmans, J. Vijgen, P. Koopman;
Wilrijk: W. Huybrechts; Yvoir: F. Dormal, D. Blommaert, O.
Deceuninck, O. Xhaet; DENMARK Aalborg: C. Fragtrup Hellum,
B.Mortensen, B. Ginnerup Sorensen, A.M.Joensen, L. H. Rasmussen;
Copenhagen: A. Karlsdottir, S. Pehrson; Esbjerg: . Hummelshoj,
A-M. Svenningsen, L. Tanggaard, P. Wiggers, A. Nygaard; Hjorring:
A. Jonstrup, J. Petersen; Silkeborg: A. Odgaard, M. Mortensen, L.
Frost; Viborg: D. Svenstrup Mgller, H.M. Sendergaard, P. D. Chris-
tensen; GREECE Athens: S. Xydonas, L. Lioni; Chios: M. Dimopou-
lou, G. Georgiopoulos, E. Papatheodorou, P. Boutas, A. Kartalis;
Heraklion: P. Vardas, H. Nakou, E. Kanoupakis, E. Simantirakis;
Thessaloniki: D. Tahmatzidis, |. Styliadis, V. Vassilikos; Thessalon-
iki: K. Koskinas, N. Fragakis; Thessaloniki: K. Polymeropoulos, G.
Maligos; ITALY Bologna: C. Martignani, |. Diemberger, G. Boriani, J.
Frisoni, M. Biffi, M. Ziacchi, P. Cimaglia, E. Fantecchi; Firenze: S.

Boni, D. Gabbai, N. Marchionni, S. Fumagalli; Trieste: M. Bobbo, F.
Ramani, G. Sinagra, L. Vitali-Serdoz, A. Nordio, A. Porto, M.
Zecchin, C. Di Nora; Palermo: S. Novo, F. P. Guarneri, F Macaione;
NORWAY Haugesund: R. Rgd, RM.O. Staedle; Lorenskog: M.O.
Pervez, P. Smith, M. Buvarp; Nesttun: P.K. Rennevik; Oslo: A.
Vold, J. Fuglestved, D. Atar; Skedsmokorset: E. Stenshjemmet, K.
Risberg; POLAND Cieszyn: A. Sokal, A. Kubicius, E. Prochniewicz,
K. Pokrywa; Gorzéw: R. Rzeuski, A. Weryszko; Katowice: M.
Haberka, Z. Gasior, A. Slowikowski; Kielce: M. Janion, M. Kotodziej,
A. Janion-Sadowska; Lodz: J. Drozdz, M. Stasiak, P. Jakubowski, T.
Ciurus; Lodz: M. Pawlak, M. Nowakowska, K. Wiklo, M. Kurpesa;
Nysa: A. Olejnik, J. Miarka; Radlin: W. Streb; Warszawa: L. Zie-
linski, M. Dluzniewski, M. Tomaszewska-Kiecana; Warszawa: G.
Opolski, M. Budnik, M. Kiliszek; Warszawa: ]. Gorska, A.
Mamcarz, D. Sliz, K. Makowiecki; Wroclaw: A. Fuglewicz, M.
Drozd, M. Garncarek; Zabrze: A. Musialik-Lydka, E. Markowicz-
Pawlus, G. Kazmierczak; Zabrze: A. Leopold-Jadczyk, M. Koziel, Z.
Kalarus; PORTUGAL Almada: S. Sobral, H. Pereira, L. Brandao
Alves, L. Ribeiro, R. Miranda, S. Almeida; Amadora: F. Madeira, M.
Faustino, R. Oliveira, V. Gil; Braga: C. Braga, ). Martins, S. Rocha, S.
Magalhaes, V. Ramos; Carnaxide: R. Bernardo, F. Costa, F.
Morgado, P. Galvao Santos, N. Almeida, P. Adragao, P. Carmo;
Coimbra: G. Mariano Pego, |. Ferreira, L. Elvas, M. Ventura, N.
Antdnio, R. Ferreira; Evora: A.F. Damasio, A.R. Santos, B. Picarra,
D. Neves; Faro: |. De Jesus, . Amado, P. Sousa, R. Candeias;
Guimaraes: A. Lourenco, A. Pereira, F. Candrio-Almeida, M. Fer-
nandes, F. Ferreira, |. Machado, |. Quelhas, ). Guardado, V. Pereira;
Lisboa: D. Cavaco, N. Almeida, P. Adragao, P. Carmo; Lisboa: A.
Lousinha, B. Valente, N. Silva, P. Cunha, R. Pimenta, S. Santos, M.
Martins Oliveira; Lisboa: S. Vicente, A. Bernardes, A. Nunes
Diogo, E. Rodrigues, .M. Frazao Rodrigues de Sousa, L. Carpinteiro,
M. Satendra, N. Cortez Dias, S. Neto; Vila Nova de Gaia: V. Gama
Ribeiro, H. Gongalves, J. Primo, L. Adao, M. Oliveira; Viseu: A. Costa,
A.Delgado, B. Marmelo, D. Moreira, J. Santos, L. Santos, B. Rodrigues;
ROMANIA Arad: A. Pop Moldovan, D. Darabantiu; Baia Mare: B.
Todea, C. Pop, D. Dicu, D. Filip, D. Mercea, G. Kozma, M. Schiopu;
Brasov: G. Catanescu, C. Popescu, E. Bobescu, A. Gabor;
Bucharest: A. Buzea, A. Dan, |. Daha, N. Asan, R. Popescu, G-A.
Dan; Bucharest: D. Bartos, E. Badila, E. Tintea, C. Grigore, AM.
Daraban; Bucharest: A. Sandulescu, A. Carp, d. Gherasim, .M.
Stoian; Bucharest: M.M. Baluta; Bucharest: M.M. Vintila;
Oradea: M.I. Popescu, O. Tica; Timisoara: L. Petrescu, N. Alina-
Ramona, R. Dan; Timisoara: D.C. Cozma, C. Tutuianu, M.
Mangea, E. Goanta; THE NETHERLANDS Enschede: |. M. van
Opstal, R. van Rennes; Groningen: B A. Mulder; Hengelo: S. A.
M. Said; Leeuwarden: R. ]. Folkeringa; Maastricht: S. Philippens,
H.J.G.M. Crijns, Y. Blaauw, |. Aksoy, M. Pluymen, R. Driessen, |. Liman-
toro, T. Lankveld, M. Mafi Rad, J. Hendriks; Venlo: W. H. van Unen, |.
Meeder.

Conflict of interest: none declared.

References

1. Krijthe BP, Kunst A, Benjamin EJ, Lip GY, Franco OH, Hofman A et al. Projections on
the number of individuals with atrial fibrillation in the European Union, from 2000 to
2060. Eur Heart | 2013; doi:10.1093/eurheartj/eht280.

2. Camm A, Lip GY, De Caterina R, Savelieva |, Atar D, Hohnloser SH et al. 2012
focused update of the ESC guidelines for the management of atrial fibrillation: an

220z Jaquisideg oz uo Jesn eljiwg oibBay & euspol 1p elsiaAlun Aq 8101 19/80€/€/9 1 /ajonie/eoedoina/wod dno olwapeoe//:sdny Wwoll papeojumoq



A prospective survey in ESC member countries of AF management

319

update of the 2010 ESC guidelines for the management of atrial fibrillation—
developed with the special contribution of the European Heart Rhythm Association.

guidelines, causes of anticoagulation under-use and its clinical outcomes, based on
claims-data of 183,448 patients. Thromb Haemost 2012;107:1053-65.

Europace 2012;14:1385—-413. 11. Potpara TS, Lip GY. Lone atrial fibrillation: what is known and what is to come. Int |

3. Nieuwlaat R, Capucci A, Camm A, Olsson SB, Andresen D, Davies DW et al. Atrial Clin Pract 2011;65:446—57.
fibrillation management: a prospective survey in ESC member countries: the Euro 12. Kirchhof P, Lip GY, Van Gelder IC, Bax J, Hylek E, Kaab S et al. Comprehensive
Heart Survey on atrial fibrillation. Eur Heart | 2005;26:2422—34. risk reduction in patients with atrial fibrillation: emerging diagnostic and

4. Nieuwlaat R, Capucci A, Lip GY, Olsson SB, Prins MH, Nieman FH et al. Antithrom- therapeutic options—a report from the 3rd Atrial Fibrillation Competence
botic treatment in real-life atrial fibrillation patients: a report from the Euro Heart NETwork/European Heart Rhythm Association consensus conference. Europace
Survey on atrial fibrillation. Eur Heart | 2006;27:3018—-26. 2012;14:8-27.

5. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical risk stratification 13. Kirchhof P, Nabauer M, Gerth A, Limbourg T, Lewalter T, Goette A et al. Impact of
for predicting stroke and thromboembolism in atrial fibrillation using a novel risk the type of centre on management of AF patients: surprising evidence for differences
factor-based approach: the Euro Heart Survey on atrial fibrillation. Chest 2010; in antithrombotic therapy decisions. Thromb Haemost 2011;105:1010-23.
137:263-72. 14. Lip GY. Recommendations for thromboprophylaxis in the 2012 focused update of

6. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-friendly the ESC guidelines on atrial fibrillation: a commentary. | Thromb Haemost 2013;11:
score (has-bled) to assess 1-year risk of major bleeding in patients with atrial fibril- 615-26.
lation: the Euro Heart Survey. Chest 2010;138:1093-100. 15. Lip GY. The role of aspirin for stroke prevention in atrial fibrillation. Nat Rev Cardiol

7. Lip GY. EUR observational research programme: atrial fibrillation general registry 2011;8:602-6.
pilot phase. Eur Heart | 2013;34:794. 16. Friberg L, Rosenqvist M, Lip GY. Evaluation of risk stratification schemes for ischae-

8. Nabauer M, Gerth A, Limbourg T, Schneider S, Oeff M, Kirchhof P et al. The Registry mic stroke and bleeding in 182 678 patients with atrial fibrillation: the Swedish Atrial
of the German Competence Network on Atrial Fibrillation: patient characteristics Fibrillation Cohort Study. Eur Heart  2012;33:1500—10.
and initial management. Europace 2009;11:423—34. 17. Sullivan RM, ZhangJ, Zamba G, Lip GY, Olshansky B. Relation of gender-specific risk

9. Kirchhof P, Ammentorp B, Darius H, De Caterina R, Le Heuzey JY, Schilling RJ et al. of ischemic stroke in patients with atrial fibrillation to differences in warfarin antic-
Management of atrial fibrillation in seven European countries after the publication of oagulation control (from affirm). Am J Cardiol 2012;110:1799—-802.
the 2010 ESC guidelines on atrial fibrillation: primary results of the prevention of 18. Hart RG, Eikelboom JW, Pearce LA. Sex, stroke, and atrial fibrillation. Arch Neurol
thromboemolic events—European Registry in Atrial Fibrillation (preferin AF). Euro- 2012;69:1641-3.
pace 2013; doi:10.1093/europace/eut263. 19. Olesen B, Lip GY, Kamper AL, Hommel K, Kober L, Lane DA et al. Stroke and bleed-

10. Wilke T, Groth A, Mueller S, Pfannkuche M, Verheyen F, Linder R et al. Oral antic- ing in atrial fibrillation with chronic kidney disease. N Engl | Med 2012;367:625-35.
oagulation use by patients with atrial fibrillation in Germany. Adherence to 20. Lip GY, Bongiorni MG, Dobreanu D, Lewalter T, Hastrup Svendsen |, Blomstrom-

Lundqvist C. Novel oral anticoagulants for stroke prevention in atrial fibrillation:

EP CASE EXPRESS

Electrocautery-induced ventricular fibrillation during routine implantable
cardioverter-defibrillator generator replacement

Romain Cassagneau, Mikael Hanninen, and Raymond Yee*

Arrhythmia Department, University Hospital, London Health Science Centre, London, ON, Canada N6G 5L5
* Corresponding author. Tel: +1 519 663 3746; fax: +1 519 663 3782, Email: ryee@uwo.ca

doi:10.1093/europace/eut267
Online publish-ahead-of-print 25 September 2013

A 78-year-old man with a primary-prevention implantable ] _A_“
cardioverter-defibrillator (ICD) underwent an elective generator

replacement. The pre-procedural lead parameters were normal .
and tachycardia detection was turned off during the procedure.
During a 4.6 s application of unipolar electrocautery to the pocket,
transient contact was made with the device generator and the L i
patient developed ventricular fibrillation. The cautery pen had not
contacted the lead, which had no obvious insulation breach. Trans-
thoracic cardioversion was delivered and successfully restored
sinus rhythm. The patient suffered no long-term harm.

Although electrocautery is frequently used in device surgery and § '“TT
accidental contact with the ICD generator is common, the induction
of ventricular arrhythmias is extremely rare. It has been previously
reported with bipolar electrocautery at a low-power setting, but this case involved unipolar cautery. In Medtronic ICDs, the pulse gener-
ator internal circuitry is electrically isolated from the leads by a field effect transistor (FET). However, in situations where the FET is over-
loaded or bypassed such as with externalized conductor wires or insulation breach, there is a risk of transmitting cautery energy down the
leads and inducing ventricular fibrillation. Care should be employed when using electrocautery near an implanted device.

The full-length version of this report can be viewed at: http:/www.escardio.org/communities/EHRA/publications/ep-case-reports/
Documents/electrocautery-induced-ventricular-fibrillation.pdf.

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2013. For permissions please email: journals.permissions@oup.com.
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