
PILOT STUDY

Conversion of Recent-Onset Atrial Fibrillation or Flutter
with Amiodarone after Ibutilide Has Failed: A Rapid,
Efficient, and Safe Algorithm

Polychronis Dilaveris, M.D., F.E.S.C., Andreas Synetos, M.D., George Giannopoulos,
M.D., Elias Gialafos, M.D., and Christodoulos Stefanadis, M.D., F.E.S.C., F.A.C.C.
From the 1st University Department of Cardiology, Hippokration Hospital, Athens, Greece

Background: Ibutilide and amiodarone are used for the pharmacological conversion of atrial fibril-
lation (AF) or flutter (AFl), but their efficacy is rather moderate.

Methods: To test whether the use of ibutilide as a first-choice drug and of amiodarone as a second-
line treatment provides a rapid, effective, and safe algorithm for conversion of recent-onset AF or AFl
to sinus rhythm (SR), 85 consecutively recruited patients (59 women; mean age 69.7 ± 0.9 years)
with AF or AFl of recent onset received 1 or 2 mg of ibutilide infusion. In the case of ibutilide failure,
amiodarone was given (6 mg/kg IV infusion over 60 minutes followed by 1200 mg IV infusion over 24
hours) 4 hours later. Ten patients with AF or AFl of recent onset were used as controls. The maximum
rate-corrected QT interval was calculated in all patients and controls before the start of the study
(baseline electrocardiogram (ECG)), 30 minutes later (30-min ECG), and 4 hours later (4-h ECG).

Results: Fifty-eight (68%) patients reversed to SR within the first 4 hours after the end of ibutilide
infusion. In those 27 patients in whom ibutilide failed, amiodarone was given. Twenty-four of them
(28%) were converted to SR during amiodarone infusion. Therefore, in total, 82 (96%) patients
with recent-onset AF or AFl were converted to SR. The 10 controls were monitored for the same
time period as the study patients and 5 (50%) out of them were spontaneously converted to SR
(P < 0.0001). No pro-arrhythmia or any other side effects were noticed in the study patients or in the
controls. QTc was moderately decreased before the start of amiodarone infusion in patients group,
while it did not differ among the three ECGs in controls.

Conclusions: The combination of ibutilide as a first-choice drug and of amiodarone infusion in
the case of ibutilide failure provides an effective, rapid, and safe algorithm for restoration of SR in
patients with AF or AFl of recent onset. A.N.E. 2005;10(3):382–386
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The restoration of sinus rhythm (SR) within the first
48 hours after the start of atrial fibrillation (AF)
is associated with minimal risk for thromboem-
bolic phenomena.1 Therefore, attempts to phar-
macologically convert recent-onset AF should be
performed by use of rapid, effective, and safe med-
ications. Ibutilide is a pure class III antiarrhythmic
agent that is considered to be a useful agent for the
pharmacological cardioversion of recent-onset AF
or atrial flutter (AFl).2 However, its efficacy to re-
store SR is rather moderate.2 On the other hand,
intravenous infusion of amiodarone is commonly
used for restoring SR in patients with AF.3 The com-
bination of ibutilide and amiodarone in a therapeu-
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tic algorithm to achieve maximal conversion rate
of AF or AFl to SR has not been thoroughly inves-
tigated in the past.4–6

The present study was undertaken to test the hy-
pothesis that the use of ibutilide as a first-choice
drug and of amiodarone as a second-line treatment
provides a rapid, effective, and safe algorithm for
conversion of recent-onset AF or AFl to SR.

METHODS

Study Population

The study population consisted of 85 consecu-
tively recruited patients (59 women; mean age 69.7
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± 0.9 years) admitted to the hospital because of
a symptomatic episode of AF or AFl of recent on-
set (<2 days). All patients underwent physical ex-
amination, 12-lead electrocardiogram (ECG), and
serial blood tests. No patient had clinically overt
heart failure (NYHA classes II–IV) or history of a
recent (<1 month) previous myocardial infarction.
No patient showed severe (<50 beats/min) brady-
cardia on admission ECG. Serum potassium levels
were >4 mEq/L in all patients. Routine medications
were not withheld during patients’ evaluation. Ex-
cluded from the study were patients with left or
right bundle branch block, atrioventricular block,
ventricular pre-excitation, prior pacemaker implan-
tation, or pericarditis. Patients receiving digitalis or
any drugs known to influence the QT interval were
also excluded. Ten patients (8 women; mean age
67.2 ± 1.4 years) with recent-onset AF or AFl who
fulfilled the above inclusion and exclusion criteria
were used as controls.

One milligram of ibutilide fumarate was given in
a 10-minute slow intravenous infusion in all 85 pa-
tients. The same dose was repeated 10 minutes later
in case the arrhythmia persisted. Ibutilide infusion
was stopped in the case of arrhythmia conversion
to SR or if significant pro-arrhythmia ensued. All
patients were continuously monitored during ibu-
tilide infusion and for 4 hours afterwards. In the
case of arrhythmia persistence, amiodarone infu-
sion was started 4 hours after the end of the second
ibutilide infusion. Amiodarone infusion was given
as follows: 6 mg/kg IV infusion over 60 minutes
followed by 1200 mg IV infusion over 24 hours.
Controls received an identical amount of saline so-
lution as the study patients. Enoxaparine 40–60 mg
bid was started in all patients or controls in whom
arrhythmia persisted 24 hours after admittance to
the hospital, while oral anticoagulants were given
in those patients who were still on arrhythmia 24
hours later.

Digital 12-lead resting ECGs were recorded in all
patients and controls immediately before the start
of the study (baseline ECG), 30 minutes later (30-
min ECG), and 4 hours later (4-h ECG). The study
was approved by our Hospital’s Ethics Commit-
tee. Informed consent was obtained from all par-
ticipants.

Twelve-Lead Surface Electrocardiogram

In all subjects, 12-lead digital ECGs were
recorded in the supine resting position using a

computer-based ECG machine (Schiller AT2 Plus,
Schiller AG, Switzerland). All 12 leads of each ECG
were recorded simultaneously for 10 seconds and
sampled at a rate of 1000 Hz. From each lead,
the average complex was automatically calculated
(SEMA-200 1.81 software, Schiller AG, Switzer-
land). All QT interval measurements were automat-
ically calculated by our analysis system (SEMA-200
1.81 software, Schiller AG, Switzerland). The QT
interval was measured from the QRS onset to the
end of the T wave. The point of T wave offset was
defined as the return to the baseline.7 The maxi-
mum QT interval in any of the 12 ECG leads was
corrected for heart rate using Bazett’s formula (QTc
maximum = QT maximum/√RR interval).

Statistical Analysis

Continuous variables are expressed as mean ±
standard error of the mean. Comparisons between
groups were performed with chi-square test and
two-way analysis of variance where appropriate
P values <0.05 were considered statistically signif-
icant.

RESULTS

There were no significant differences in the de-
mographic or clinical characteristics between the
two study groups (Table 1). From the 85 patients,
32 (38%) received 1 mg of ibutilide and converted
to SR, while a 2 mg of the drug was given in the re-
maining 53 patients. In total, 58 (68%) patients re-
versed to SR within the first 4 hours after the end
of ibutilide infusion. All 10 (100%) patients with
AFl reversed to SR after ibutilide infusion, while
48 from the 75 (64%) patients with AF were con-
verted to SR after ibutilide infusion (P = 0.005).
The mean time from the start of ibutilide infusion
to the restoration of SR was 43 ± 8 minutes. In those
27 patients in whom ibutilide failed to restore SR,
amiodarone was given. Twenty-four (28%) patients
were converted to SR during amiodarone infusion.
Therefore, in total, 82 (96%) patients with recent-
onset AF or AFl were converted to SR. The remain-
ing 3 patients who failed to convert to SR were dis-
charged on oral anticoagulants and scheduled for
DC cardioversion. The 10 controls were monitored
for the same time period as the study patients and 5
(50%) out of them were spontaneously converted to
SR. Therefore, the combination of ibutilide infusion
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Table 1. Clinical and Demographic Characteristics of Patients and Controls

Patients Controls
Characteristic (n = 85) (n = 10) P value

Age (years) 69.7 ± 0.9 67.2 ± 1.4 0.394
Male n (%) 26 (30%) 2 (20%) 0.157
Duration of the last episode (h) 19.5 ± 3.3 22.3 ± 1 0.750
LAD (mm) 39.3 ± 3.2 38.7 ± 0.4 0.945
LVEF (%) 49.5 ± 2 50.8 ± 0.7 0.836
Disease

Hypertension 48 (56%) 6 (60%)
Coronary artery disease 19 (22%) 2 (20%)
COPD 6 (7%) 1 (10%)
Lone 12 (14%) 1 (10%)

COPD = chronic obstructive pulmonary disease; LAD = left atrial maximal diameter; LVEF = left
ventricular ejection fraction.

as a first-choice drug and of amiodarone infusion in
the case of ibutilide failure achieved restoration of
SR in patients with AF or AFl of recent onset in a
statistically significant way (P < 0.0001). No pro-
arrhythmia or any other side effects were noticed
in the study patients or in the controls. Only 1 pa-
tient showed a transient episode of asymptomatic
bradycardia during amiodarone infusion.

The differences in the heart rate and the maxi-
mum rate-corrected QT interval (QTc) among the
baseline, the 30-minute, and the 4-hour ECGs

Figure 1. Differences in the heart rate among the baseline, the 30-minute, and the 4-hour ECGs.

are presented in Figures 1 and 2, respectively.
The heart rate was significantly decreased after
the start of ibutilide infusion in patients group,
while it did not differ among the three ECGs
in controls (Fig. 1). The maximum QTc inter-
val was moderately decreased before the start
of amiodarone infusion in patients group, while
it did not differ among the three ECGs in con-
trols (Fig. 2). The QRS duration did not differ
among the three ECGs neither in patients, nor in
controls.
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Figure 2. Differences in the maximum rate-corrected QT interval (QTc) among the baseline, the
30-minute, and the 4-hour ECGs.

DISCUSSION

The present study demonstrated that the com-
bination of ibutilide as a first-choice drug and of
amiodarone infusion in the case of ibutilide failure
provides an effective, rapid, and safe algorithm for
restoration of SR in patients with AF or AFl of re-
cent onset.

Restoration of Sinus Rhythm by Use of
Ibutilide or Amiodarone

Ibutilide is an antiarrhythmic agent with minimal
hemodynamic, but major electrophysiologic effects
that lead to its characterization as a class III agent.
Ibutilide is considered to be a useful agent for the
pharmacological cardioversion of AF or AFl.2 How-
ever, its efficacy to restore SR is rather moderate,2

although efficacy rates around 80% have been re-
ported in patients with AF or AFl episodes of recent-
onset.8,9

Amiodarone is an antiarrhythmic class III agent
with unique electrophysiologic properties. Amio-
darone is commonly used for conversion of recent-
onset AF.3 The reported efficacy of intravenous
amiodarone infusion for restoration of SR in previ-
ous studies was found to be around 80%.3,10 Only

in one study,11 efficacy reached 92% of patients fol-
lowing a total 24-hour dose of 3.0 g of amiodarone
which is significantly higher than ours and those
previously reported.3,10

In a previous study,5 ibutilide and amiodarone
were found equally effective in suppressing imme-
diate recurrences of AF, while in another study,
ibutilide was able to restore SR in 81.5% of pa-
tients with AF or AFl of recent onset in whom low-
dose amiodarone infusion was unsuccessful.4 Only
in one previous publication,6 amiodarone was ad-
ministered in patients after cardiac surgery and AF
of recent onset in whom ibutilide infusion failed to
restore SR. In that study, ibutilide and amiodarone
showed a rather similar efficacy (45% and 50%, re-
spectively) for restoration of SR during the first 4
hours of treatment.6 In our study, ibutilide was able
to restore SR in 68% of patients with AF or AFl of
recent-onset. The administration of amiodarone in-
fusion in those patients who failed to respond to
ibutilide resulted in restoration of SR in 28% of the
patients in the next 24 hours. Therefore, this ther-
apeutic algorithm that combined ibutilide infusion
as a first-choice drug and amiodarone as a second-
line treatment resulted in restoration of SR in 96%
of patients who were admitted with recent-onset
AF or AFl. This is statistically significant when



386 � A.N.E. � July 2005 � Vol. 10, No. 3 � Dilaveris, et al. � Therapeutic Algorithm in Atrial Fibrillation

compared to the 50% spontaneous restoration rate
of SR which was demonstrated in our control
group. Spontaneous conversion rates around 50%
in patients with AF of 1 week or less have been re-
ported previously.12,13 The use of amiodarone infu-
sion in those patients who failed to respond to ibu-
tilide did not increase the risk of pro-arrhythmia in
our study population. Neither pro-arrhythmia nor
hypotension was noticed after the use of this ther-
apeutic algorithm, as previously reported.6,9 Only
1 patient showed an episode of bradycardia dur-
ing amiodarone infusion which was transient and
asymptomatic.

Ibutilide-Induced Alterations in the
Maximum QTc Interval

In previous studies, ibutilide significantly pro-
longed the QTc interval in ECG studies in healthy
volunteers and patients with AF or AFl.14–17 This
effect was dose-related and was directly correlated
to plasma ibutilide concentrations.15 In this study,
the mean maximum QTc interval showed a mod-
erate, nonsignificant increase from the baseline to
the 30-minute (post-ibutilide) ECG and a significant
decrease in the 4-hour (pre-amiodarone) ECG, 4
hours later (Fig. 2). On the other hand, the maxi-
mum QTc interval did not differ among the three
ECGs, in controls. QTc interval alterations after
ibutilide infusion may be attributed not only to
heart rate changes but also to ventricular repolar-
ization alterations during ibutilide infusion, as pre-
viously reported.8 Furthermore, we cannot exclude
the impact of the underlying heart disease and of
the concomitant medications already administered
in our study patients on the observed differences
in the maximum QTc interval between the two
study groups. Although a prolonged mean QTc in-
terval was recorded during and after ibutilide infu-
sion, none of our patients demonstrated ibutilide-
induced pro-arrhythmia.

CONCLUSIONS

The present study demonstrated that the com-
bination of ibutilide as a first-choice drug and of
amiodarone infusion in the case of ibutilide failure
provides an effective, rapid, and safe algorithm for
restoration of SR in patients with AF or AFl of re-
cent onset. Future studies are needed to define the
efficacy and the safety of this therapeutic algorithm

to restore SR in other groups of patients with AF or
AFl.
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