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For the treatment of recurrent atrial fib-
rillation (AF) several therapeutic options
are available: a) any antiarrhythmic treat-
ment; b) pharmacological prophylaxis with
antiarrhythmic drugs (rhythm control); c)
out-of-hospital episodic treatment (“pill-
in-the-pocket” approach); d) transcatheter
ablation (ablation of the atrial substrate or
“ablate and pace”); e) pacemaker implanta-
tion; and f) rate-control strategy. Rhythm-
control and rate-control strategies have
been widely compared1-4, whereas the oth-
er therapeutic options have been little or
not compared. In fact a comparison is not
always possible since one treatment is not
always indicated for all the clinical situa-
tions; as a consequence, there is a large dis-
cretionary in the choice of the antiarrhyth-
mic strategy. This paper will address only
the pharmacological antiarrhythmic treat-
ment in patients with recurrent AF.

Any antiarrhythmic treatment

Not all the patients with recurrent AF
should be treated; in our opinion, the fol-
lowing patients should not undergo any an-
tiarrhythmic treatment5:

• after the first AF episode;
• patients with rare, hemodynamically
well-tolerated and short-lasting (a few
hours) AF episodes;
• patients with perioperative AF, without
history of recurrent AF;
• patients with AF during acute myocardial
infarction (AMI) or other acute diseases,
without history of recurrent AF;
• “holiday heart” syndrome.

After the first atrial fibrillation episode.
Up to now, prospective studies did not in-
vestigate the natural history of recurrent
AF; however, clinical experience teaches
us that the course of the tachyarrhythmia
can be extremely variable; in fact some pa-
tients show relapses in a short time, where-
as in many others the first detected episode
of AF remains isolated and recurrences
may be observed after some years. There-
fore, after the first AF episode, patients
should be converted to sinus rhythm, but an
antiarrhythmic treatment does not appear
indicated, as also reported in the American
College of Cardiology/American Heart As-
sociation/European Society of Cardiology
guidelines6. Obviously, there may be some
exceptions: AF associated with severe
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In patients with recurrent atrial fibrillation (AF), the hallmark of treatment has long been the use
of antiarrhythmic drugs. The following strategies are available: a) any antiarrhythmic treatment; b)
out-of-hospital episodic treatment (“pill-in-the-pocket” approach); c) prophylactic antiarrhythmic
therapy; and d) hybrid therapy. The following patients with recurrent AF should not undergo any an-
tiarrhythmic therapy: after the first AF episode; patients with rare, hemodynamically well-tolerated
and short-lasting (a few hours) AF episodes; patients with perioperative AF, without history of re-
current AF; patients with AF during acute myocardial infarction or other acute diseases, without his-
tory of recurrent AF; and “holiday heart” syndrome.

In patients with infrequent AF episodes (< 1 per month) and hemodynamically well-tolerated, but
long enough to require emergency room intervention or hospitalization, a good treatment might be
the “pill-in-the-pocket” approach, consisting of a single-dose oral ingestion of flecainide or
propafenone at the time and place of palpitation onset. A recent Italian study has shown that this
treatment is effective and safe. When AF episodes are frequent and/or hemodynamically badly toler-
ated, the treatment of choice is the prophylactic therapy with antiarrhythmic drugs. When these
drugs fail (ineffective or not tolerated) a non-pharmacological treatment or a hybrid therapy may be
indicated.
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symptoms (heart failure, syncope), presence of mitral
stenosis and/or markedly dilated atria, long-lasting
episodes (weeks or months). 

Patients with rare and short-lasting atrial fibrilla-
tion episodes. Some patients show rare, hemodynami-
cally well-tolerated and short-lasting (a few hours) AF
episodes. These patients should be reassured without
undergoing any antiarrhythmic treatment; in fact nei-
ther the pharmacological prophylaxis nor the “pill-in-
the-pocket” approach appear indicated.

Patients with perioperative atrial fibrillation. AF
is a well-known complication after cardiothoracic sur-
gery and its prevalence ranges from 15 to 40%7. Peri-
operative AF is generally short-lived but is associated
with increased morbidity, prolonged hospitalization,
and is responsible for increased hospital costs. The in-
cidence of post-discharge AF recurrences has been lit-
tle investigated. The few available data suggest that re-
lapses are rather frequent during the first month after
cardiac surgery (12-34%), thereafter become rare, be-
ing observed only in 2-5% of the patients8-11. Even if in
the absence of therapeutic trials on post-discharge AF,
a chronic antiarrhythmic treatment does not appear in-
dicated in patients without preoperative history of AF;
it appears indicated only in the first month after dis-
charge.

Patients with atrial fibrillation during acute my-
ocardial infarction. In the thrombolytic era the preva-
lence of AF during AMI is about 8-10% and about half
of the patients do not have a previous history of AF12,13.
AF during AMI is associated with more severe cardiac
involvement, i.e. a higher Killip class, poor left ventric-
ular function, previous AMI, hypertension, and dia-
betes. Among patients with AMI, AF seems to repre-
sent an independent predictor of in-hospital and long-
term mortality. Unlikely, the incidence of recurrences
after discharge in patients with AF during AMI has nev-
er been investigated. However, clinical experience
teaches us that the course of AF can be extremely vari-
able; in fact in some patients relapses appear in the first
months after discharge, whereas in others recurrences
are not observed. Therefore, common sense suggests
that patients with AF during AMI, without history of
AF, should be discharged in sinus rhythm without pre-
scribing any antiarrhythmic treatment; this can be start-
ed if relapses appear during the follow-up.

Holiday heart syndrome. Cardiac arrhythmias follow-
ing acute alcohol consumption have been well docu-
mented. Ettinger et al.14 reported that cardiac arrhyth-
mias, mostly observed during weekends or holidays
(“holiday heart” syndrome), were induced by heavy re-
cent alcohol consumption or binge drinking. Other
studies have shown that heavy drinking or binge drink-
ing is associated with increased risk of AF15. Obvious-

ly, patients who develop AF in association with alcohol
abuse should not undergo prophylactic antiarrhythmic
treatment, but should be recommended to avoid alcohol
abuse. 

Out-of-hospital treatment with the
“pill-in-the-pocket” approach

In the clinical setting, several patients with recurrent
AF present with episodes that are not frequent (< 1 per
month) and are hemodynamically well-tolerated, but
which are long enough to require emergency room
(ER) intervention or hospitalization. These patients
need a treatment, but long-term oral prophylaxis or
catheter ablation may not be the most appropriate first-
line treatment. Rather, a good treatment in this group of
patients might be the “pill-in-the-pocket” approach,
consisting of a single-dose oral ingestion at the time
and place of palpitation onset. This type of treatment
has already been investigated in studies carried out in
hospital, in patients with recent-onset AF. The oral
drugs that have been used to convert recent-onset AF to
sinus rhythm are class IA, class IC and class III antiar-
rhythmic agents16-22. The class IC agents flecainide and
propafenone have the advantage of being conveniently
administered in a single oral dose that acts rapidly and
causes minimal side effects16,21,23-31. The efficacy of
single oral loading dose of flecainide and propafenone
in converting recent-onset AF to sinus rhythm has been
documented by several placebo-controlled tri-
als16,21,23,24,26,28,31. Both drugs showed similar efficacy,
and their success rate varied from 58 to 95%16,21,23-28,
depending on the duration of AF and the observation
period after drug administration. In all controlled stud-
ies, a low incidence of adverse effects has been report-
ed16-21,23-28,30,31. The most serious side effect seems to be
the appearance of a transient atrial flutter with high
ventricular rate owing to 1:1 atrioventricular (AV) con-
duction (in about 1% of patients).

Very recently, the out-of-hospital treatment with the
“pill-in-the-pocket” approach has been investigated in
an Italian multicenter study32. Inclusion criteria were as
follows: patients aged between 18 and 75 years requir-
ing ER intervention for recent-onset AF (< 48 hours);
history of palpitation with abrupt onset, hemodynami-
cally well-tolerated (absence of symptoms such as dys-
pnea, presyncope or syncope); number of episodes in
the last year < 1 per month; absence of cardiological
symptoms apart from the arrhythmic episodes. Patients
with contraindications to class IC agents were exclud-
ed. The patients could be treated either in the ER or in
the cardiological ward. For AF conversion, oral
propafenone and flecainide were administered in a sin-
gle dose according to the patient’s weight: flecainide
300 mg if the patient weighed ≥ 70 kg, or 200 mg oth-
erwise; propafenone, 600 mg if the patient weighed
≥ 70 Kg, or 450 mg otherwise. The drug treatment was
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considered “successful” if the conversion time to sinus
rhythm was < 6 hours after drug administration, with-
out severe side effects.

Two hundred and sixty-eight patients with recent-
onset AF received an in-hospital oral loading dose of
flecainide and propafenone. Of these, 58 were exclud-
ed from the out-of-hospital treatment: in 3 (1%) exclu-
sion criteria emerged during echocardiographic record-
ing, in 41 (14%) the drug was not effective in restoring
sinus rhythm within 6 hours, and in 14 (6%) the drug
induced side effects (transient hypotension in 4, atrial
flutter in 7, one of which with 1:1 AV conduction, and
slightly symptomatic bradycardia in 3). The remaining
210 patients (mean age 59 ± 11 years) were discharged
on flecainide or propafenone for the “pill-in-the-pock-
et” treatment of recurrent AF. One hundred and eigh-
teen patients had no signs of heart disease and the re-
maining 92 (43%) had a mild heart disease. The mean
follow-up was 15 ± 5 months; 4 patients were lost just
after enrolment. Of the remaining 206 patients, 41
(20%) did not experience any arrhythmic recurrences
during the follow-up period and 165 reported 618
episodes of palpitation with abrupt onset, 569 of whom
were treated with flecainide (n = 64) or propafenone (n
= 101). The drug was effective in 534 out of 569 ar-
rhythmic episodes (94%). Similar results on the effica-
cy of class IC drugs were recently reported by Capucci
et al.31, who investigated in hospital the reproducibility
of efficacy of oral loading dose of propafenone in
restoring sinus rhythm in patients with recurrent AF.
Efficacy was evaluated by electrocardiographic moni-
toring and it was reproducible in 93% of the patients. In
the Italian multicenter study, time-to-symptom resolu-
tion after drug ingestion was 113 ± 84 min (median 98
min). Sixteen arrhythmic episodes were interrupted in
a time > 6 hours without the patients contacting the ER.
Twenty-six episodes (5%) required ER intervention, 10
of which (2%) also needed hospitalization. Out of the
618 episodes, 49 were not treated, mainly because of
drug unavailability and 5 (10%) of these required ER
intervention. Therefore, during the follow-up period,
the number of ER contacts among the treated and un-
treated arrhythmic episodes was 31 (5%), and 10 of
them also needed hospitalization. Out of the 31 calls for
ER intervention, 19 were due to AF lasting > 6 hours,
one to acceleration of heart rate after drug ingestion
(atrial flutter with 1:1 AV conduction), and 11 to anxi-
ety (request for ER intervention although palpitation
had ceased). 

During follow-up, the number of calls for ER inter-
vention per month was significantly lower compared
with that in the year before the target episode (4.9 vs
45.6, p < 0.001). Even the number of hospitalization
per month during the follow-up period was significant-
ly lower (1.6 vs 15, p < 0.001). Adverse effects during
one or more arrhythmic episodes were reported in 12
out of the 165 patients (7%) who utilized the drug dur-
ing the follow-up. One (0.7%) felt a marked accelera-

tion of heart rate after drug ingestion and contacted the
ER; the electrocardiogram showed atrial flutter with
1:1 AV conduction. This means that successful in-hos-
pital treatment does not completely prevent the appear-
ance of atrial flutter at high rate during follow-up. The
remaining 11 patients reported non-cardiac side effects
such as nausea, asthenia or vertigo.

These results show that the out-of-hospital treat-
ment of recurrent AF with the “pill-in-the-pocket” ap-
proach is feasible and safe, in view of the high rate of
patient’s compliance and the very low incidence of ad-
verse effects. Data from the Italian study show that the
“pill-in-the-pocket” strategy with flecainide or propa-
fenone is effective in over 90% of the arrhythmic
episodes, after patient selection on clinical grounds and
on the basis of the results of in-hospital treatment.
Episodic treatment minimizes the need for ER and hos-
pital admission during the acute event. It is noteworthy
that about one third of ER contacts were due to anxiety.
Therefore, a psychological management of these pa-
tients (particularly reassurance) could further reduce
calls for ER intervention. The marked reduction in ER
and hospital admissions, besides avoiding prophylactic
treatment, will help to reduce the economic impact of
AF, although in a rather small group of patients with
this tachyarrhythmia. The safety of this approach with-
out previous evaluation of in-hospital treatment re-
mains to be investigated; therefore, at present, oral fle-
cainide or propafenone must be tested once in hospital
before the prescription for out-of-hospital treatment.

Prophylactic treatment with antiarrhythmic drugs

In patients with frequent and/or hemodynamically
badly tolerated AF episodes, the “pill-in-the-pocket”
strategy does not appear adequate and a prophylactic
treatment is indicated. In these patients the hallmark of
the treatment has long been the use of antiarrhythmic
drugs. 

In general, antiarrhythmic drugs should only be
used in patients with symptomatic AF in whom sinus
rhythm needs to be maintained. When considering an-
tiarrhythmic drugs for the management of AF, the risks
and benefits of these drugs should be weighed in each
individual patient. The decision to use antiarrhythmic
drugs should be based on the associated underlying
heart disease and the potential side effects of the drug.
By careful characterization of the patient profile, the
risk of antiarrhythmic drugs can be reduced. 

The most effective drug available for AF prevention
is amiodarone. In the CTAF trial33 the efficacy of amio-
darone or propafenone/sotalol for the prevention of AF
was evaluated in patients with many different underly-
ing pathologies. It was found that after a follow-up pe-
riod of 16 months, 35% of patients using amiodarone
vs 63% of patients on propafenone/sotalol experienced
a relapse of AF. Although it was concluded that amio-
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darone should be used as first-line therapy, it should be
noted that the follow-up was relatively short and the
relative safety of amiodarone as observed in this study
may be different when patients are treated for a longer
period.

Prevention of atrial fibrillation in patients with mild
or no underlying heart disease. In a minority of pa-
tients with AF, no underlying heart disease is found
(“lone AF”). Especially in the young, the presence of
AF in the absence of structural atrial abnormalities sug-
gests that triggers may be crucial for initiating and
maintaining the arrhythmia. In these patients beta-
blockers may help to reduce AF recurrences, but other
drugs such as class I and sotalol can be equally effec-
tive. In patients with adrenergically-driven AF, beta-
blockers are the drug of choice. In “vagal AF” disopy-
ramide and flecainide can be considered. 

Congestive heart failure. AF is often seen in patients
with congestive heart failure. At present, dofetilide, az-
imilide and amiodarone are the drugs considered for
AF prevention in the setting of ventricular dysfunction,
but the only agent available in Europe is amiodarone. In
the STAT-CHF study34, it was found that amiodarone
reduced the incidence of AF over 4 years from 8%

(placebo) to 4% in patients with heart failure. In addi-
tion, in patients who had preexisting AF amiodarone
was more effective than placebo in restoring sinus
rhythm. Of note, amiodarone had a neutral effect on
mortality. Class I drugs are not indicated. Mortality
rates in the SPAF II study were the highest in patients
with heart failure treated with class I antiarrhythmics35.

Prevention of atrial fibrillation in patients with hy-
pertension. It has recently become clear that hyperten-
sion is an important risk factor for the development of
AF. In this respect it becomes clear that controlling the
blood pressure is crucial in preventing AF in hyperten-
sive patients. When using antiarrhythmic drugs in pa-
tients with hypertension and severe ventricular hyper-
trophy, the use of QT-prolonging drugs should be
avoided; in fact left ventricular hypertrophy is a risk
factor for the development of potential lethal torsade de
pointes arrhythmias. An exception is amiodarone, that,
although it prolongs the QT interval, it does not cause
torsade de pointes. In the absence of severe left ven-
tricular hypertrophy, beta-blockers, sotalol and class IC
agents are the drugs of choice. 

Coronary artery disease. Studies, such as the CAST,
have demonstrated that class I antiarrhythmic drugs
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Table I. Prophylactic antiarrhythmic treatment of atrial fibrillation (AF): choice of the antiarrhythmic agent.

Drug

Patients with no or mild structural heart disease Beta-blocker, sotalol or class IA or IC drugs
Patients with hypertension (without severe left ventricular hypertrophy) Beta-blocker, sotalol or class IA or IC drugs
Patients with high resting sinus rate Beta-blocker or sotalol
Patients with severe left ventricular hypertrophy Amiodarone
Patients with valvular heart disease Amiodarone 
Patients with ischemic heart disease Sotalol or amiodarone
Patients with left ventricular dysfunction (with or without heart failure) Amiodarone
Patients with vagally-mediated AF Flecainide or disopyramide
Patients with adrenergically-mediated AF Beta-blocker

Table II. Indications for the various treatments on the basis of the frequency of atrial fibrillation (AF) episodes and the severity of the
underlying heart disease.

Treatment

Patients with rare, hemodynamically well-tolerated and short-lasting Any antiarrhythmic treatment
(a few hours) AF episodes

Patients with infrequent AF episodes (< 1 per month), in the setting Out-of-hospital “pill-in-the-pocket” treatment
of a normal heart or only mild heart disease, highly symptomatic
for palpitation with abrupt onset, hemodynamically well-tolerated,
but long enough to require emergency room intervention

Patients with frequent and/or hemodynamically badly tolerated AF episodes Prophylactic pharmacological antiarrhythmic
treatment

Patients with frequent and/or hemodynamically badly tolerated AF episodes, Non-pharmacological treatment or hybrid therapy
refractory to pharmacological antiarrhythmic treatment and with markedly
impaired quality of life



such as flecainide, but probably also propafenone in-
crease mortality in patients with coronary artery dis-
ease36. Therefore, class I drugs should not be given in
patients with coronary artery disease. In these patients
the drugs of choice appear to be sotalol and amio-
darone.

The indications for the several antiarrhythmic drugs
in the different clinical situations are summarized in
table I.

In patients with frequent and/or hemodynamically
badly tolerated AF episodes, refractory to prophylactic
antiarrhythmic drugs, and with markedly impaired
quality of life, a non-pharmacological treatment (abla-
tion of the atrial substrate, “ablate and pace”) or hybrid
therapy are indicated. In table II, indications for the var-
ious treatments on the basis of the frequency of the AF
episodes and the severity of underlying heart disease
are reported.
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