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Introduction and objectives. The aim was to
investigate the clinical practice of using antiarrhythmic
drugs after electrical cardioversion in patients without
structural heart disease and their effect on the maintenance
of sinus rhythm.

Methods. In total, 528 patients with persistent atrial
fibrillation but without significant structural heart disease
who underwent successful electrical cardioversion at 96
Spanish hospitals were followed up for 1 year. Patients
were assessed at 1, 3, 6, and 12 months. The use and
effectiveness of antiarrhythmic drugs for preventing the
recurrence of persistent atrial fibrillation was evaluated.

Results. Some 80% of patients were receiving
antiarrhythmic drugs at discharge, most frequently
amiodarone. No specific clinical factor was associated
with greater use of antiarrhythmics. Overall, 37% of
patients were in sinus rhythm at all follow-up
assessments. At the 1-year assessment, 59% of patients
who remained in sinus rhythm were still taking
antiarrhythmic drugs. Multivariate Cox regression analysis
identified weight (hazard ratio [HR]=1.01 per kg; P=.04)
and no antiarrhythmic treatment (HR=1.59; P=.001) as
being independently associated with the recurrence of
persistent atrial fibrillation. Amiodarone tended to be
better than other antiarrhythmic drugs.

Conclusions. In routine clinical practice, the large
majority of patients without structural heart disease
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received antiarrhythmic drugs, most frequently
amiodarone, after successful electrical cardioversion.
Drug use was the principal factor associated with the
maintenance of sinus rhythm at 1 year.
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Utilidad en la práctica clínica del tratamiento
antiarrítmico tras cardioversión eléctrica 
en pacientes sin cardiopatía estructural

Introducción y objetivos. Conocer en la práctica clíni-
ca el uso de antiarrítmicos tras cardioversión eléctrica en
pacientes sin cardiopatía y su repercusión en el manteni-
miento del ritmo sinusal.

Métodos. Se realizó un seguimiento a un año de 528
pacientes con fibrilación auricular persistente sin cardio-
patía significativa tras una cardioversión eléctrica efectiva
en 96 hospitales españoles, con controles clínicos 1, 3, 6
y 12 meses después. Se analizó el uso y la utilidad de los
fármacos antiarrítmicos en la prevención de recurrencias
de fibrilación auricular persistente.

Resultados. Se trató al alta con fármacos antiarrítmi-
cos al 80% de los pacientes, y el más utilizado fue la
amiodarona. Ningún factor clínico se relacionó con un
mayor uso de antiarrítmicos. El 37% de los pacientes
siguió en ritmo sinusal en todos los controles. En el
control a los 12 meses, se mantuvo el tratamiento an-
tiarrítmico al 59% de los pacientes que seguían en rit-
mo sinusal. En el análisis multivariable de la regresión
de Cox, el peso (hazard ratio [HR] por cada kilo = 1,01;
p = 0,04) y la ausencia de tratamiento antiarrítmico (HR
= 1,59; p = 0,001) fueron factores independientes rela-
cionados con la recurrencia de fibrilación auricular per-
sistente. La amiodarona tendía a ser superior a los
otros antiarrítmicos.
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Conclusiones. En la práctica clínica habitual, tras una
cardioversión eléctrica efectiva, la gran mayoría de los
pacientes sin cardiopatía estructural recibe fármacos an-
tiarrítmicos, especialmente amiodarona, que es el princi-
pal factor relacionado con el mantenimiento del ritmo si-
nusal 1 año más tarde.

Palabras clave: Fibrilación auricular. Cardioversión eléc-
trica. Antiarrítmicos.

INTRODUCTION

Several factors have been reported as influencing the
maintenance of sinus rhythm (SR) in the long term after
electrical cardioversion (EC) for persistent atrial
fibrillation (AF). One of the factors most associated with
this is the use of antiarrhythmic drugs.1-10

However, there are few data on the predictors of long-
term maintenance of SR in patients without structural
heart disease, or the benefit of prophylactic antiarrhythmic
drugs in this type of patient.

The aim of the REVERSE (REgistro sobre la
cardioVERSión en España) study was to investigate the
clinical effectiveness of electrical cardioversion in AF,
since no sufficiently large and specific multicenter
registries were available that described their use in daily
clinical practice. 

The aim of the present analysis was to investigate the
clinical effectiveness of using antiarrhythmic treatment
in the maintenance of SR during the first year after
successful EC for persistent AF in patients without
structural heart disease.

METHODS

The REVERSE11 registry prospectively included all
the patients with persistent AF referred to elective EC in
96 Spanish hospitals between February 1, 2004 and June
30, 2004. Patients without structural heart disease
underwent clinical and electrocardiographic follow-up
for 1 year. A sample of hospitals from each region was
selected which was proportional to their demographic
weight. The selection was also representative of all levels
of clinical care. The inclusion criteria were as follows:
a) age ≥18 years; b) AF for at least 7 days; and c) no
precipitating causes (hyperthyroidism, fever, pericarditis,

etc). The registry included 1515 patients of which 1355
underwent EC and was successful in 1175 (87%)
patients.12 Of these, 528 (45%) were considered to not
have structural heart disease and follow-up was conducted
during 1 year. The latter group was the one studied in
the present analysis. Data were recorded on clinical
characteristics, treatment, AF characteristics, EC, and
echocardiogram. An echocardiogram performed within
the 6 months prior to EC was required. The patient was
considered to have structural heart disease when
presenting some of the following abnormalities: moderate
or severe valvular heart disease or mitral stenosis of 
any degree; myocardial infarction; cardiomyopathy;
hypertensive heart disease (hypertension and posterior
wall or septal thickness >13 mm); systolic dysfunction
(EF <50%). Atrial fibrillation was considered isolated
when the patient was less than 60 years and did not have
lung disease, hypertension, or left ventricular
hypertrophy.13 No specific treatment or management
procedure was recommended. Follow-up was conducted
at 1 month, 3 months, 6 months, and 12 months. A total
of 98% of patients were followed up at 1 month, 98% at
3 months, 97% at 6 months, and 97% at 12 months. 
A total of 94% completed all follow-up assessments. 

Discrete variables were compared using the χ2 test and
continuous variables compared using the Student t test.
Kaplan-Meier curves were constructed to describe the
effect of antiarrhythmic treatment on the recurrence of
persistent AF (duration ≥7 days) during the first year and
logarithmic ranges were compared to assess between-
group differences. A Cox proportional hazards model
was used in the multivariate analysis to assess whether
the absence of antiarrhythmic treatment was associated
with the recurrence of persistent AF. The linearity and
proportionality of the variables introduced in the model
were assessed as required. The following factors were
included in the analysis: weight, age, sex, hypertension,
left atrial dilatation (≥50 mm), antiarrhythmic treatment
at discharge, treatment with angiotensin-converting
enzyme (ACE) inhibitors or angiotensin II-receptor
antagonists (ARA-II), and duration of AF >1 year. Possible
interactions between the variables of the model were
analyzed. 

AP value less than .05 was considered significant. All
analyses were performed using the SPSS 14.0 statistical
software package.

RESULTS

The clinical characteristics of the 528 patients studied
are summarized in Table 1. A total of 80% of the patients
were receiving prophylactic antiarrhythmic treatment at
discharge, the most frequently used drug being
amiodarone (68% of the patients treated) (Table 2). Some
42% were treated with ACE inhibitors or ARA-II. No
variable (duration of AF, previous cardioversion, sex,
age, isolated AF) was associated with greater use of

ABBREVIATIONS

AF: atrial fibrillation
EC: electrical cardioversion
SR: sinus rhythm
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antiarrhythmic drugs. A high percentage of the patients
who remained in SR at each follow-up assessment were
still taking antiarrhythmic drugs (80% at 1 month, 89%
at 3 months, 88% at 6 months, and 95% at 12 months),
as antiarrhythmics were still being administered after 
1-year follow-up in 59% of patients who remained in SR
at all assessments. 

At 1-year follow-up, 260 (51%) patients remained in
SR. Of these patients, 191 (37%) remained in SR at all
assessments and without identified episodes of persistent
AF. Most recurrences (64%) occurred in the first month
after EC. Of the 337 patients who had recurrences of
persistent AF during follow-up, 41 (12%) reverted to SR
using antiarrhythmic drugs, 89 (26%) underwent a new
EC during the year of follow-up, and 25 (7%) were
managed using non-pharmacological methods (ablation
or pacemaker implantation). 

Table 3 describes the effect of antiarrhythmic treatment
between each assessment on the prevention of AF
recurrence in patients who remained in SR. Antiarrhythmic
treatment was associated with a significantly lower
percentage of recurrences of persistent AF between
discharge and the third month; between the third and
sixth month there was a tendency in favor of
antiarrhythmic treatment. Antiarrhythmic treatment tended
to be changed more frequently when patients were being
treated at discharge with flecainide or propafenone
(Vaughan-Williams Ic group drugs) than when they were
being treated with amiodarone (14% with the Ic group
drugs vs 8% with amiodarone; P=.07). The main reason
was the ineffectiveness of the treatment (13% with the
Ic group drugs and 5% with amiodarone) followed by

onset of adverse drug reactions (3% with amiodarone
and 0.9% with the Ic group drugs). Figure shows the
Kaplan-Meier curve for recurrence of persistent AF during
the first year in relation to antiarrhythmic treatment at
discharge (amiodarone, Ic group drugs or without
treatment); significant differences can be observed
between the 3 groups (log-rank test, 22.9; P<.001). The
group treated with amiodarone had the lowest percentage
of recurrences. Analysis of the differences between the
group treated with amiodarone and the group treated with
Ic group antiarrhythmics showed that amiodarone tended
to be significantly better (log-rank test, 2.8; P=.09). On
the other hand, fewer recurrences were recorded in the
group treated with Ic group antiarrhythmics than in the
group without treatment (log-rank test, 7.9; P=0.005).
Multivariate Cox regression analysis identified no
antiarrhythmic treatment at discharge (hazard ratio [HR]
= 1.59; P=.001) and weight (HR per each kilogram =
1.01; P=.04) as being independently associated with the
recurrence of persistent AF during the first year, adjusted
by age, sex, hypertension, presence of left atrial dilatation
(≥50 mm), treatment with ACE inhibitors or ARA-II,
and duration of AF >1 year. No significant interaction
was found between the variables of the model. 

DISCUSSION

We found that in routine clinical practice in Spain,
after successful EC, most patients without structural heart
disease receive antiarrhythmic drugs at discharge,
especially amiodarone, and this is maintained in more
than half of the patients who remain in SR at 1 year.
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TABLE 1. Clinical and Echocardiographic

Characteristics

Age, mean, (SD), y 63 (11)

Men 348 (66) 

Weight, kg, (n=502) 81 (13)

Body surface area, mean (SD), m2, (n=502) 1.94 (0.19)

Arterial hypertension 256 (49) 

Diabetes mellitus 69 (13) 

Chronic lung disease 42 (8) 

Previous embolism 26 (5) 

Previous cardioversion 91 (17) 

Disease duration >1 y 71 (13) 

Isolated atrial fibrillation 103 (20) 

Functional class

I 364 (69) 

II 150 (28) 

Left atrium, mean (SD), mm, (N=520) 43 (8)

Left atrium >50 mm (N=520) 13 (2) 

LVEF, mean (SD), %, (N=510) 60 (10)

Left ventricular hypertrophy (mild) 15 (25) 

LVEF indicates left ventricular ejection fraction.
Data are expressed as n (%) unless otherwise specified.

TABLE 2. Antiarrhythmic Treatment After Electrical

Cardioversion

Medication No. (%)

Amiodarone 288 (55) 

Flecainide 89 (17) 

Propafenone 26 (5) 

Others 13 (2) 

Sotalol 7 (1) 

None 105 (20) 

TABLE 3. Recurrence of Persistent Atrial Fibrillation

Between Each Assessment With and Without

Antiarrhythmic Treatment

With Antiarrhythmic, Without Antiarrhythmics, 
P

n/No. (%) n/No. (%)

Discharge: 1 month 165/416 (40) 61/103 (59) .0001

1-3 Months 15/160 (11) 23/129 (18) .03 

3-6 Months 11/141 (8) 15/106 (14) .11 

6-12 Months 20/130 (15) 21/113 (19) .51 



Antiarrhythmic treatment at discharge was the most
relevant prognostic factor of those associated with the
maintenance of SR during the first year, and had its
maximum effect 3-6 months after EC. Amiodarone tended
to be better than the other antiarrhythmic drugs. 

Although many published studies have analyzed the
usefulness of antiarrhythmic treatment after EC, none
have specifically focused on patients with persistent AF
but without structural heart disease. These studies regularly
report the use of antiarrhythmic drugs as a predictor of
maintaining SR.3-10 Although different antiarrhythmic
drugs, such as sotalol, flecainide, and propafenone, have
demonstrated their usefulness, amiodarone is probably
the most studied drug and has demonstrated better results.6-10

The SAFE-T8 trial included 665 patients and is the largest
study published to date which compared the benefit of
antiarrhythmic drugs before and after EC for persistent
AF. Amiodarone was better than sotalol—and sotalol
was superior to placebo—in the maintenance of long-
term SR. The REVERSE registry confirmed that
amiodarone is the most frequently used drug after EC in
Spain and it seems to be better than other antiarrhythmic
drugs in patients without structural heart disease. An
aspect on which there is no consensus in the literature is

the duration of antiarrhythmic treatment after EC. Some
recent studies have reported benefits from maintaining
treatment with amiodarone for 3-6 months. The SAFE-T
showed benefit of treatment when this was maintained
in the long term (1-4 years) after EC. The REVERSE
registry showed that, in Spain, long-term antiarrhythmic
treatment is frequently maintained in patients without
heart disease, and is continued in more than half of the
patients who remain in SR at 1 year. On the other hand,
we can infer that antiarrhythmic treatment in the
prevention of recurrence of persistent AF in these patients
is especially useful in the first 3 months and can be
effective in the first 6 months after EC. 

Some differences exist between the use of prophylactic
antiarrhythmic drugs in clinical practice in Spain and the
recommendations summarized in the recent update on
AF in clinical practice from the ESC/AHA/ACC.14 The
guideline proposes the optional use of antiarrhythmic
drugs at discharge after EC, since these are considered
more useful in patients with heart disease and proposes
their use in patients with previous EC or early recurrence.
In Spain, we have found that the use of antiarrhythmic
drugs after EC is routine practice, regardless of the
presence of heart disease or previous EC. Although the
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guideline makes no explicit reference to the type of
antiarrhythmic drug of choice in the section on
cardioversion, the section on pharmacological treatment
recommends amiodarone as a second-line drug for the
maintenance of SR in most cases, especially when
structural heart disease is absent. Our study confirms that
amiodarone is the most frequently used drug and seems
to be better than the other antiarrhythmic drugs in reducing
the recurrence of persistent AF, even in patients without
structural heart disease. With regard to the duration of
treatment, the guideline advises against maintaining
prolonged antiarrhythmic treatment after EC, whereas
we found that in Spain this is maintained in half of the
patients who remain in SR at 1 year, although its maximum
effect was found to be in the first 3-6 months after EC. 

The SR maintenance rate during the first year (37%)
is similar to that reported by previous studies which
included patients with and without heart disease. In
addition to the use of antiarrhythmic drugs, our study
showed that the risk of recurrence of AF was related to
weight, a variable that had not been previously described
as a predictor of recurrence, probably because many of
the previous studies had not included this in the analyses.
This effect may be due to a relatively lower dose of
antiarrhythmic drugs given to heavier patients or to the
effect itself of obesity and additional comorbidity. 

The fact that other predictors of recurrence were not
identified does not invalidate the usefulness of other
predictors previously described in other populations. These
results should be set in the context of a group of patients
without structural heart disease and the influence of previous
studies on the selection of patients who were candidates
for CE.11 In our study, there was a very low percentage of
patients with long-term AF and left atrial dilatation, and
thus these variables are unlikely to have statistical relevance
in predicting the recurrence of persistent AF. 

We also draw attention to the fact that a second EC
within the first year is not uncommon and of the limited
use of non-pharmacological treatment (pacemaker or
ablation). Although the ESC/AHA/ACC guidelines state
that later EC is of little use except in very symptomatic
patients, more than a quarter of patients with recurrence
underwent a new EC. It can be inferred that rhythm
control strategies are employed fairly frequently and that
a non-negligible percentage of patients have symptomatic
AF that is difficult to control. Although the rhythm control
strategy seems to have declined in popularity following
the AFFIRM and RACE studies, no evidence exists that
indicates their conclusions can be extrapolated to a
population without structural heart disease, given the
inclusion of a high percentage of patients with heart
disease (around 80%).

CONCLUSIONS

In routine clinical practice, after successful EC for
persistent AF in patients without structural heart disease,

the great majority of patients receive antiarrhythmic
drugs, especially amiodarone. In this population, the use
of antiarrhythmic drugs, especially amiodarone, is the
main factor associated with the maintenance of sinus
rhythm at 1 year. 
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