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Background: Decision making regarding a patient who has experienced a first clinical episode

of atrial fibrillation (AF) is challenging, and the AF recurrences should be a significant consider-

ation. Continuous long-term rhythm monitoring via implantable loop recorders (ILRs) has

enabled us to evaluate the AF recurrence profile after the first clinical episode and to investi-

gate clinical parameters associated with the course of the arrhythmia.

Hypothesis.: Continuous rhythm monitoring via ILRs in AF patients after the first clinical epi-

sode is of clinical significance and precisely evaluate the AF recurrence profile.

Methods: Thirty consecutive patients with paroxysmal AF received an ILR after their first

symptomatic episode. We evaluated the maximum duration of episodes and the recurrence

rate of the arrhythmia during a follow-up period of 3 years.

Results: Three patients (10%) had no AF recurrence, whereas 4 patients (13.3%) presented only

1 episode. Almost half of the patients (46.7%) had a low recurrence rate (<5 episodes/year),

whereas the majority of patients (19/30) suffered from episodes with maximum duration

≤24 hours. Eleven patients (36.7%) presented either no episode or a low recurrence rate with

episodes lasting ≤24 hours. The use of statins was greater in patients with a low recurrence

rate (P = 0.025).

Conclusions: A significant percentage of patients either suffer no AF recurrence after their first

symptomatic episode or show a low recurrence rate. Most patients present episodes of short

duration. If these findings are confirmed in larger studies, they could have clinical implications

ensuring individualized management of the arrhythmia in the future.
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1 | INTRODUCTION

A common clinical scenario faced by physicians is therapeutic deci-

sion making concerning a patient who has experienced a first electro-

cardiogram (ECG)-documented episode of atrial fibrillation (AF).

Should they recommend antiarrhythmic drugs or pulmonary vein

ablation as an early rhythm control strategy? More importantly,

should they recommend oral anticoagulants, if the CHA2DS2-VASc

(Congestive heart failure, Hypertension, Age ≥ 75 years [doubled risk

weight], Diabetes mellitus, previous Stroke/transient ischemic attack

[doubled risk weight], Vascular disease, Age 65 to 74 years, Sex)

score is appropriate, to prevent thromboembolic stroke and/or sys-

temic embolism? The first step in this direction is to search for and

treat any reversible factor that may have precipitated the arrhythmia,

whereupon the patient can be reevaluated. However, when a thor-

ough evaluation fails to reveal any reversible cause, the patient's AF

recurrence profile and AF burden may play a key role in long-term

management. A high percentage of patients may not suffer any other
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AF episode after their first,1,2 or may present a low recurrence rate

of the arrhythmia in the future. In a previous study by Pappone

et al.,1 which is the only investigation to evaluate AF progression pro-

spectively after the first clinical episode, it was found that almost half

of the patients had no further AF recurrence after a 5-year follow-up

period. Clearly, these patients should be treated differently than

those with frequent recurrences of the arrhythmia. The weak point

of that study was that the recurrence rate was mainly evaluated in

terms of symptomatic episodes, whereas it is known that asymptom-

atic AF is common in patients who have exhibited symptomatic epi-

sodes2,3 and is associated with a similarly increased thromboembolic

risk.4,5

Nowadays, continuous long-term rhythm monitoring and remote

rhythm monitoring have been made feasible by the use of implant-

able loop recorders (ILRs). ILRs are small, subcutaneously implanted

devices that are able to detect and store AF episodes lasting longer

than 2 minutes with high sensitivity (96.1%–100%) and good specific-

ity (67%–85.4%).6,7 In this study, using such devices, we evaluated

the recurrence profile of AF, including symptomatic and asymptom-

atic episodes, after the first ECG-documented symptomatic episode,

and we searched for clinical, demographic, and echocardiographic fac-

tors associated with the recurrence profile of the arrhythmia.

2 | METHODS

The methods of this study have been partly described in a previous

publication.2 Briefly, consecutive patients older than 18 years who

had a first ECG-documented episode of paroxysmal AF were

included. Once sinus rhythm had been restored, an ILR (Reveal XT

9529; Medtronic, Minneapolis, MN) was inserted subcutaneously. All

the patients received anticoagulation therapy according to the

CHA2DS2-VASc score.8 The European Heart Rhythm Association

(EHRA) score8 was used for the classification of AF-related symp-

toms. We analyzed the maximum duration of AF episodes and the

recurrence rate of the arrhythmia (Figure 1). A low recurrence rate of

the arrhythmia was defined as less than 5 paroxysmal AF episodes

per year. The data from 2 representative patients, 1 with a low recur-

rence rate and another with a high recurrence rate, are shown in

Figure 2. Follow-up visits were scheduled to be performed after

1 month, 3 months, and every 3 months thereafter for a period of

3 years.

All patients gave written informed consent, the study was orga-

nized according to ethical considerations as described in the Declara-

tion of Helsinki for human medical studies, and the protocol was

approved by the institutional medical ethics committee. Types of AF

were defined according to the 2016 European Society of Cardiology

(ESC) guidelines.8 ILR-recorded AF episodes with duration longer

than 10 minutes were included in our analysis. We excluded patients

with persistent or permanent AF on admission and patients with an

episode of AF attributed to reversible or transient causes.

2.1 | Implantable loop recorder

The Reveal XT detects the occurrence of AF episodes using an auto-

matic algorithm based on the pattern of R-wave interval variability

within 2-minute periods. It stores up to 30 AF episodes in an episode

log. When the log is full, data from the most recent episode will over-

write the oldest stored episode data. For each automatically detected

AF episode the Reveal XT stores an ECG of the first 2 minutes of the

episode, whereas for each patient-activated episode it stores the

ECG 6.5 minutes before the patient's activation and 1 minute after.

The device's memory was reset after each patient's visit. The AF epi-

sodes were classified as either asymptomatic (the patient was

unaware of the arrhythmia throughout the episode) or symptomatic

(the patient suffered from symptoms indicative of the arrhythmia). All

the recorded episodes were reviewed by 2 independent physicians

from our department who had full access to the data and were

responsible for their interpretation.

2.2 | Statistics

Summary descriptive statistics are presented as mean � standard

deviation or frequencies (%), as appropriate. Comparisons of continu-

ous variables between the 2 AF groups were performed using the

independent samples t test. Categorical variables were compared

between the 2 groups using the χ2 or Fisher exact test. All statistical

tests were carried out using IBM-SPSS version 21 software (IBM,

Armonk, NY) at the 2-sided 5% level of significance.

3 | RESULTS

The patients' baseline demographic and clinical characteristics are

shown in Table 1. Thirty consecutive patients (mean age = 66.9 � 10

FIGURE 1 Categorization of AF patients

according to the recurrence rate and
maximum duration of the arrhythmia. The
patients were divided according to the
number of AF episodes per year (<5 AF
episodes or ≥5 AF episodes) and the
maximum duration of AF episodes
occurring during the follow-up period.
Abbreviations: AF, atrial fibrillation; ILR,
implantable loop recorder
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years, 14 men) were included in our study after the restoration of

sinus rhythm (Table 2). The mean follow-up period was 34.63 � 2.96

months after the implantation of the ILR. The mean CHA2DS2-VASc

score was 2.83 � 1.66; 6 patients (20%) had a score of 0 to

1, 10 patients (33.3%) a score of 2, and 14 patients (46.7%) a score

of >2. The mean EHRA score was 1.7 � 0.99; 23 patients (76.7%)

had EHRA score class I or II, and 7 patients (23.3%) had EHRA score

class III or IV. Seven patients (23.3%) received antiarrhythmic drug

therapy for heart rhythm control; 3 patients (10%) received propafe-

none, 2 patients (6.6%) received flecainide, and 2 patients (6.6%)

received amiodarone. Twenty-eight patients (93.3%) received oral

anticoagulants. No thromboembolic episode, death, or major bleeding

was observed during the follow-up period.

3.1 | AF episodes

A total of 543 AF episodes were stored in the ILR memory and

reviewed by 2 cardiologists in our department. After the physicians'

review, 479 of them (88.2%) were finally included in our analysis. The

remaining episodes (64 episodes [11.8%]) were incorrectly classified

as AF due to signal noise, irregular atrioventricular conduction, and

premature atrial or ventricular contractions. The agreement in the

classification of episodes between the 2 reviewers was 98.5%. In

case of disagreement between the 2 reviewers, a third cardiologist,

who is an expert in cardiac arrhythmias, reviewed the episodes and

made the final decision.

3.2 | AF recurrence

Twenty-seven patients presented at least 1 AF recurrence. Seven

patients (23.3%) suffered only from symptomatic episodes, whereas in

9 patients (30%) only asymptomatic episodes were recorded. Eleven

patients (36.7%) had both types of episodes (symptomatic and asymp-

tomatic). Fourteen patients (46.7%) had a low recurrence rate of the

arrhythmia during the follow-up period (Table 2). In 3 patients (10%),

no episode was recorded, whereas in 4 patients (13.3%) only 1 episode

was recorded. Four patients with a high recurrence rate also presented

episodes of persistent AF. The use of statins was significantly

greater in the patients with a low recurrence rate (P = 0.025) (Table 1).

No significant difference was observed between the method of resto-

ration of the sinus rhythm at inclusion (spontaneous, chemical or elec-

trical cardioversion) and the recurrence rate of AF.

3.3 | Maximum duration of AF episodes (≤24 hours
vs >24 hours)

Nineteen patients (63.3%) presented only AF episodes with a dura-

tion ≤24 hours, whereas in 5 patients (16.7%) the maximum duration

of AF episodes did not exceed 6 hours (Table 2). The use of antiar-

rhythmic drugs (P = 0.033) and angiotensin receptor blockers

(P = 0.036) was higher in the group of patients who suffered epi-

sodes with maximum duration >24 hours (Table 3). No significant dif-

ference was observed between the method of restoration of the

sinus rhythm at inclusion and the maximum duration of the episodes.

3.4 | Patients with no AF episode or low recurrence
rate and AF episodes lasting ≤24 hours vs other AF
patients

Eleven patients (36.7%) had no recurrent AF episode or a low recur-

rence rate with episodes lasting ≤24 hours. Patients with no AF or a

low recurrence rate with episodes lasting ≤24 hours had a lower

FIGURE 2 Representative data from the ILRs of 2 patients. (a) Data from a 63-year-old male patient with a low recurrence rate of AF. The

histograms show an episode of paroxysmal AF that lasted 14 hour 54 minutes, with a median ventricular rate of 87 bpm and a maximum
ventricular rate of 158 bpm. (b) Data from a 58-year-old patient with a high recurrence rate of AF. The histograms show several episodes of
paroxysmal AF that were cardioverted spontaneously. Abbreviations: AF, atrial fibrillation; AT, atrial tachyarrhythmia; ILRs, implantable loop
recorders; V, ventricular
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mean CHADS2 (Congestive heart failure, Hypertension, Age ≥ 75

years, Diabetes mellitus, Stroke [double risk weight]) (1.18 � 0.75 vs

1.95 � 1.47, P = 0.12) and CHA2DS2-VASc scores (2.45 � 1.21 vs

3.11 � 1.97, P = 0.33), though the differences did not reach statisti-

cal significance. Although the use of statins was greater in patients

with no AF or a low recurrence rate with AF ≤24 hours, the differ-

ence was only of borderline statistical significance (P = 0.052). As far

as the method of restoration of the sinus rhythm at inclusion is con-

cerned, no significant difference was observed between the 2 groups.

4 | DISCUSSION

In this prospective study, we found for the first time that after their

first ECG-documented symptomatic AF episode, a high percentage of

patients either do not suffer any other episode or present a low

recurrence rate of the arrhythmia, with most of the episodes being of

short duration. To the best of our knowledge, this is the first study to

prospectively evaluate the natural history of paroxysmal AF after the

first ECG-documented clinical AF episode via long-term rhythm moni-

toring with ILRs. In the literature, there is only 1 prospective study by

Pappone et al1 that evaluated the progression of AF over a 5-year

follow-up period after the first-detected symptomatic paroxysmal AF

episode. In contrast to our study, Pappone et al1 followed up

106 patients using intermittent rhythm monitoring. They reported

that 50 patients (47%) did not suffer any other AF episode during the

5-year period. This proportion of AF-free patients is likely to have

been overestimated, given the sporadic nature of the episodes and

the potential absence of provoked symptoms. Large prospective stud-

ies using continuous ECG monitoring via implantable devices showed

a high prevalence of subclinical AF in selected populations,5,9 includ-

ing patients with no previous history of AF.5,9 In our study, 3 patients

(10%) had no AF episode, whereas 9 patients (30%) did not experi-

ence any other symptomatic episode. These findings provide strong

evidence that only continuous monitoring of the arrhythmia can

exclude AF recurrences and identify AF-free patients.7

The AF recurrence rate during the natural course of the arrhyth-

mia should be viewed as very important, as it may have serious clini-

cal implications that affect the management of the patient after the

first appearance of the arrhythmia. Should the physician recommend

antiarrhythmics and/or pulmonary vein ablation? What about antico-

agulants? Is the strategy watch and decide, based on the total burden

(symptomatic and asymptomatic) of the arrhythmia, better than the

management of patients based only on symptoms? Should some AF

patients, who may constitute a high percentage, avoid the long-term

use of oral anticoagulants or use these drugs intermittently?

TABLE 1 Demographic and clinical characteristics of the enrolled patients and AF recurrence rate during the follow-up period

All, N = 30,
100%

Low AF Recurrence
Rate, n = 14, 100%

High AF Recurrence
Rate, n = 16, 100% P Value

Age, y 66.9 � 10 65.43 � 10.72 68.25 � 9.53 0.45

Men 14 (46.7) 5 (35.7) 9 (56.3) 0.3

Height, m 1.67 � 0.09 1.65 � 0.09 1.70 � 0.09 0.14

Weight, kg 84.4 � 13.8 82.93 � 13.48 85.92 � 15.06 0.59

BMI, kg/m2 30.2 � 4.6 30.6 � 5.33 29.74 � 4.06 0.64

Hypertension 25 (83.3) 12 (85.7) 13 (81.3) 0.99

Smoking 14 (46.7) 7 (50) 7 (43.8) 0.99

Dyslipidemia 21 (70) 11 (78.6) 10 (62.5) 0.44

Diabetes mellitus 7 (23.3) 3 (21.4) 4 (25) 0.99

Stable coronary artery disease 3 (10) 3 (21.4) 0 (0) 0.09

Heart failure 6 (20) 3 (21.4) 3 (18.8) 0.99

History of ΤΙΑ/stroke 2 (6.6) 0 (0) 2 (12.5) 0.485

CHADS2 1.67 � 1.3 1.5 � 1.09 1.81 � 1.47 0.52

CHA2DS2-VASc 2.87 � 1.74 2.93 � 1.54 2.81 � 1.94 0.86

Antiarrhythmic drug therapy 7 (23.3) 3 (21.4) 4 (25) 0.99

Other medications

β-blockers 9 (30) 4 (28.6) 5 (31.3) 0.99

ACEI 8 (26.6) 5 (35.7) 3 (18.8) 0.43

ARB 15 (50) 6 (42.9) 9 (56.3) 0.47

Statins 16 (53.3) 11 (78.6) 5 (31.3) 0.025

Echocardiographic parameters

Diameter of the left atrium, mm 41.14 � 5.77 40.28 � 5.22 42 � 6.37 0.46

Ejection fraction, % 59.03 � 6.32 58.07 � 7.2 60 � 5.4 0.45

End-diastolic diameter of the left ventricle, mm 48.78 � 5.03 47.9 � 6.37 49.57 � 3.48 0.42

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin receptor blocker; BMI, body mass index; CHADS2,
Congestive heart failure, Hypertension, Age ≥ 75 years, Diabetes mellitus, Stroke (double risk weight); CHA2DS2-VASc, Congestive heart failure, Hyper-
tension, Age ≥ 75 years (doubled risk weight), Diabetes mellitus, previous Stroke/transient ischemic attack (doubled risk weight), Vascular disease, Age
65 to 74 years, Sex; TIA, transient ischemic attack. The patients were separated into 2 groups according to the recurrence rate of the arrhythmia: low (<5
AF episodes per year) or high (≥5 AF episodes per year). Data are presented as mean � standard deviation or number (%).
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The first ECG-documented AF episode could be considered an

alert that leads to the early detection and modification of any poten-

tially reversible factors that predispose to arrhythmia. Subsequently,

continuous monitoring with ILRs could be used as the most reliable

way to bridge the existing gap between the management of asymp-

tomatic episodes and the clinical outcome. Interrogation of ILRs could

guide, in selected cases, a strategy of early rhythm control, with anti-

arrhythmic drugs and/or catheter ablation. This strategy might pre-

vent the detrimental self-perpetuating effects that AF exerts through

complex mechanisms, leading to electrophysiological and structural

remodeling of the atria, a main reason for the long-term failure to

maintain sinus rhythm.

In the absence of strong evidence about the exact natural history

of subclinical AF,10 current ESC guidelines8 recommend that long-

term oral anticoagulation therapy should be considered in patients

with a CHA2DS2-VASc score equal to 1, whereas it is indicated in all

AF patients with a CHA2DS2-VASc score ≥ 2. Nevertheless, the use

of non–vitamin K antagonist oral anticoagulants (NOACs) in combina-

tion with devices that provide a continuous remote rhythm monitor-

ing capability has encouraged anticoagulation strategies based on the

AF burden.11 By monitoring atrial tachyarrhythmias in patients with

implanted defibrillators and cardiac resynchronization devices, Martin

et al12 evaluated the strategy of early anticoagulation for incident AF

and withdrawal after arrhythmia-free periods to reduce the risk of

stroke and bleeding. In their study (IMPACT [Combined Use of BIO-

TRONIK Home Monitoring and Predefined Anticoagulation to

Reduce Stroke Risk]),12 the introduction and termination of

anticoagulation based upon atrial tachyarrhythmia monitoring did not

improve outcomes (stroke and bleeding) compared with conventional

long-term continuous anticoagulation management.

A recent study evaluating the same hypothesis (REACT.COM

[Rhythm Evaluation for Anticoagulation With Continuous Monitor-

ing]13) analyzed data from 59 patients who suffered from paroxysmal

or persistent AF. The patients were treated with NOACs, whereas

anticoagulation management was based upon the recurrence profile

of the arrhythmia via rhythm monitoring with ILRs. The anticoagu-

lants were administered for every AF episode lasting at least

TABLE 2 Duration, recurrence rate, and clinical profile of AF

episodes

No. of Patients (%),
N = 30, 100%

Maximum duration of AF episodes

>24 hours 8 (26.7%)

>6–24 hours 14 (46.7%)

>1–6 hours 4 (13.3%)

>10 minutes–1 hour 1 (3.3%)

No AF episode 3 (10%)

Recurrence rate of AF, per year

≥5 AF episodes 16 (53.3%)

<5 AF episodes 14 (46.7%)

Clinical profile of AF episodes

Only symptomatic AF episodes,
clinical AF episodes

7 (23.3%)

Only asymptomatic AF episodes,
subclinical AF episodes

9 (30%)

Both symptomatic and
asymptomatic AF episodes

11 (36.7%)

No AF episode 3 (10%)

Restoration of the sinus rhythm after
the first AF episode

Spontaneously 10 (33.3%)

Pharmacologic (chemical cardioversion)
with amiodarone

17 (56.7%)

Electrical cardioversion 3 (10%)

Abbreviations: AF, atrial fibrillation.

TABLE 3 Maximum duration of AF episodes during the follow-up

period

AF Maximum
Duration
≤24 hours,
n = 19, 100%

AF Maximum
Duration
>24 Hours,
n = 8, 100% P Value

Age, y 70.26 � 6.28 65 � 11.65 0.14

Men 6 (31.6) 6 (75) 0.087

Height, m 1.66 � 0.09 1.70 � 0.1 0.35

Weight, kg 81.65 � 16.1 87.85 � 9.3 0.35

BMI, kg/m2 29.75 � 5.1 30.77 � 4.39 0.64

Hypertension 14 (73.7) 8 (100) 0.28

Smoking 7 (36.8) 5 (62.5) 0.4

Dyslipidemia 13 (68.4) 6 (75) 0.99

Diabetes mellitus 4 (21.1) 2 (25) 0.99

Stable coronary
artery disease

1 (5.3) 2 (25) 0.2

Heart failure 4 (21.1) 2 (25) 0.99

History of ΤΙΑ/stroke 2 (10.5) 0 (0) 0.99

CHADS2 1.68 � 1.45 1.75 � 1.16 0.9

CHA2DS2-VASc 3.1 � 1.76 2.75 � 1.9 0.6

Antiarrhythmic
drug therapy

2 (10.5) 4 (50) 0.044

Amiodarone 0 (0) 2 (25)

Propafenone 1 (5.3) 1 (12.5)

Flecainide 1 (5.3) 1 (12.5)

Other medications

β-blockers 5 (26.3) 3 (37.5) 0.67

ACEI 6 (31.6) 0 (0) 0.132

ARB 7 (36.8) 7 (87.5) 0.036

Statins 9 (47.4) 5 (62.5) 0.68

Echocardiographic
parameters

Diameter of the
left atrium, mm

40.33 � 5.2 42.75 � 7.2 0.36

Ejection fraction, % 58.66 � 5.8 59.37 � 8.2 0.8

End-diastolic diameter
of the left
ventricle, mm

49 � 5.2 49.1 � 4.46 0.96

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; AF, atrial
fibrillation; ARB, angiotensin receptor blocker; BMI, body mass index;
CHADS2, Congestive heart failure, Hypertension, Age ≥ 75 years, Diabe-
tes mellitus, Stroke (double risk weight); CHA2DS2-VASc, Congestive
heart failure, Hypertension, Age ≥ 75 years (doubled risk weight), Diabe-
tes mellitus, previous Stroke/transient ischemic attack (doubled risk
weight), Vascular disease, Age 65 to 74 years, Sex; TIA, transient ischemic
attack. The patients were separated into 2 groups: maximum AF duration
≤24 hours and maximum AF duration >24 hours. Data are presented as
mean � standard deviation or number (%).
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60 minutes and for a duration of 30 days after each episode. The

study showed that this strategy yielded a 94% reduction in time on

anticoagulation compared to conservative management, whereas no

stroke or death was observed. TACTIC-AF (Tailored Anticoagulation

for non-continuous Atrial Fibrillation)11 is another ongoing study that

aims to test this tailored anticoagulation strategy in patients with a

CHADS2 score < 3 and a low AF burden, and its results are expected

soon. Our results also support the concept of on–off anticoagulation

management and the organization of large trials to evaluate this

strategy.

Another intriguing issue, the association between AF duration

and stroke risk, is still controversial.5,14–16 Patients who present less

common episodes of short duration may be less prone to develop a

left atrial thrombus.11 A recently published report by Van Gelder

et al15 analyzing the duration of subclinical AF (SCAF) and the occur-

rence of ischemic stroke in the ASSERT (Asymptomatic Atrial Fibrilla-

tion and Stroke Evaluation in Pacemaker Patients and the Atrial

Fibrillation Reduction Atrial Pacing Trial)5 study's population, and

showed that only patients who suffered from SCAF with duration

>24 ours had a significantly increased thromboembolic risk. However,

in the MOST (MOde Selection Trial)14 study, the risk of stroke or

death was increased by a factor of 2.5 in patients who had at least

1 atrial high-rate episode with a duration >5 minutes, whereas the

TRENDS (A Prospective Study of the Clinical Significance of Atrial

Arrhythmias Detected by Implanted Device Diagnostics)16 study

showed that the thromboembolic risk is a quantitative function of AF

burden. Cappucci et al.....,17 in accordance with Van Gelder et al,15

showed that AF episodes with duration >24 hours were indepen-

dently associated with increased thromboembolic risk.17 In a well-

conducted study by Botto et al,18 the authors suggested that in

patients with recurrent AF episodes, the prediction of thromboem-

bolic events can be improved by combining AF duration with

CHADS2 score. In our study, most of the patients (63.3%) presented

episodes of short duration (≤24 hours), and it is unknown whether

these AF episodes increase thromboembolic risk to a level requiring

anticoagulants for the prevention of stroke or systemic embolism.

Nevertheless, the precise cutoff value for the AF duration and its

relation to other thromboembolic risk factors is a matter for further

research.

Regarding the correlation of the recurrence rate or the duration

of AF episodes with demographic, clinical, and echocardiographic

parameters, the use of statins was significantly associated with a low

recurrence rate of the arrhythmia (P = 0.025). In the literature, the

impact of statins on the prevention of AF is controversial.19,20 Fur-

thermore, the use of antiarrhythmic drugs was higher in patients who

suffered from prolonged episodes. This was at the borderline of sta-

tistical significance (P = 0.044) and it may be attributed to the prefer-

ence of the treating physicians for the administration of

antiarrhythmic drugs in patients with long-duration episodes. The use

of angiotensin receptor blockers was also greater in patients with lon-

ger AF episodes (P = 0.036)—perhaps because all the patients with

AF lasting >24 hours had hypertension, and these drugs are a major

class of antihypertensive agents. However, given the small number of

patients enrolled, the above results should be interpreted with

caution.

4.1 | Limitations

In our study, we arbitrarily used the cutoff of 10 minutes to increase

the specificity in the detection of AF episodes. The Reveal XT does

not have the ability to provide the available ECG for all the AF

recorded episodes, but only for the last 10 stored episodes. Episodes

of short duration (eg, AF episodes of 2 minutes) usually were incor-

rectly classified as AF as there was signal noise, irregular atrioventric-

ular conduction, and premature atrial or ventricular contractions.

The specificity of the ILR6 in the automatic detection of AF epi-

sodes (85.4%) could have slightly influenced our results. To avoid los-

ing data through overwriting of the older episodes, we scheduled the

follow-up visits for every 3 months. However, for patients who had a

high recurrence rate, some data may have been lost. A low recur-

rence rate was arbitrarily defined as less than 5 AF episodes per year.

We believe that patients who have this recurrence rate with episodes

of short duration (≤24 hours) could be a target group of clinical inter-

est as far as their long-term anticoagulation management is con-

cerned. Nevertheless, our sample was small and heterogeneous,

influencing the ability to reliably evaluate determinants of AF

recurrences.

We also included patients who had experienced their first symp-

tomatic, ECG-documented paroxysmal AF episode. It is not known

whether these patients suffered from subclinical AF episodes in the

past before their first symptomatic episode, but that is of question-

able clinical significance. These episodes may accelerate the progres-

sion of the arrhythmia to persistent or permanent; nevertheless, the

first clinical episode is the time point for decision-making regarding

the management of AF. The number of patients included in this study

is small, and the results should be evaluated with caution. However,

due to the lack of evidence in the natural course of the arrhythmia

and to the long-term follow-up period after the first AF episode

(3 years for each patient), we believe that our results are of interest

and deserve some merit as they may trigger further larger studies in

this field.

5 | CONCLUSION

We observed in our study that after their first clinical AF episode, a

significant percentage of patients do not suffer any other AF episode

or have a low recurrence rate of the arrhythmia. Furthermore, most

of the patients presented episodes with short duration. If these find-

ings are confirmed in larger studies, they could have clinical implica-

tions ensuring individualized evaluation and long-term management

of the arrhythmia in the future. Further large randomized studies are

needed, not only to evaluate such strategies, but also to elucidate the

role of ILRs in the long-term management of the arrhythmia.
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