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Summary
We examined the eYcacy and safety of
intravenous amiodarone in 20 unselected
patients with recent-onset atrial fibrilla-
tion who were admitted to a general
internal medicine department during a
6-month period. The treatment protocol
included a loading dose of 1200 mg intra-
venous amiodarone in 24 hours, after
which amiodarone treatment was contin-
ued orally. Eleven of the 20 patients (55%)
converted to sinus rhythm within 48
hours of intravenous amiodarone treat-
ment and were discharged in sinus
rhythm, while 9/20 (45%) patients failed to
convert during hospitalisation. Six pa-
tients (30%) failed to convert to sinus
rhythm even after one further month of
oral treatment. There was one death and
a high frequency (25%) of thrombophle-
bitis during hospitalisation. The in-
hospital non-convertors had a
significantly lower ejection fraction and
initial low ventricular response rate than
the convertors. In conclusion, the acute
conversion rate by intravenous amiodar-
one was at best modest. It is suggested
that intravenous amiodarone is probably
more eVective in patients with rapid
recent-onset atrial fibrillation and good
left ventricular function.
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Recent-onset atrial fibrillation (ROAF) is a
common finding in patients admitted to
general internal medicine departments. The
optimal way to safely convert this arrhythmia to
sinus rhythm has not been elucidated and has
been the subject of much debate. The conven-
tional use of class 1A anti-arrhythmic drugs,
such as quinidine or procaineamide, has
recently been relinquished, due to potentially
dangerous pro-arrhythmogenicity.1 Moreover,
even type 1C anti-arrhythmic drugs, such as
propafenone and flecainide, which are highly
eVective in converting ROAF to sinus
rhythm,2 3 carry the pro-arrhythmic risk of
transformation of atrial fibrillation to flutter
with 1:1 atrioventricular conduction and
haemodynamic compromise.4 5

Intravenous infusion of amiodarone has been
shown to be useful, though with variable
eYcacy, for control of ventricular rate and con-
version of ROAF.6–14 However, adverse reac-
tions such as phlebitis, bradycardia, AV block,
hypotension,15 16 aggravation of heart failure,
torsade de pointes17 18 and death,6 have been
reported with short-term administration of
amiodarone. Subsequently, it has been sug-
gested that intravenous amiodarone should be
used cautiously, as it may have lethal
complications.6 Therefore, most studies of the
feasibility of acute amiodarone loading in
ROAF, have been carried out in coronary care
units or in highly selected patients.6 19 Moreo-
ver, previous studies have focused on the acute
(24-hour) eVect of amiodarone and data on
longer periods of observation in ROAF patients
treated with intravenous amiodarone are in-
complete.

The aims of the present study were to exam-
ine prospectively the eYcacy and safety of
intravenous amiodarone treatment in an unse-
lected population of patients with ROAF who
had been admitted to a general internal medi-
cine department. The eVect of amiodarone was
assessed both short-term (up to 3 days in hos-
pital) and a month later.

Patients and methods

We prospectively studied all patients with
ROAF (<48 h) admitted to the Department of
Medicine C (a 38-bed general internal medical
department) during a 6-month period. Onset
of arrhythmia was documented by electro-
cardiograph (ECG) or by an abrupt onset of
palpitations with subsequent evidence of atrial
fibrillation on ECG.

Patients were excluded for any of the follow-
ing reasons: pulmonary oedema, hypotension
(systolic blood pressure <90 mmHg), mean
ventricular rate during atrial fibrillation less
than 70 beats/min, previous or current ECG
evidence of ventricular pre-excitation, previous
evidence of second- or third-degree atrioven-
tricular block, hypokalaemia (serum potassium
< 3.5 mmol/l), severe hypoxia (O2sat <90%),
acidosis (pH<7.35), significant liver disease or
hepatitis, renal failure (serum creatinine >3
mg/dl), known thyroid dysfunction, patients
already taking amiodarone and patients with an
atrial thrombus on echocardiography.
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Eligible patients had continuous monitoring
of their ECG. In addition, a 12-lead ECG and
blood pressure measurements were performed
initially, after 1, 8 and 24 hours, and then every
24 hours for 3 consecutive days. The blood
pressure was measured thrice daily thereafter.
When patients converted to sinus rhythm, a
12-lead ECG was done immediately. Sustained
conversion was defined as stable sinus rhythm
that lasted for at least 24 hours and was also
evident on discharge. All patients were exam-
ined twice daily by the treating physicians.
Further data obtained on each patient included
clinical history, results of physical examination,
chest X-rays and trans-thoracic echocardio-
graphy.

The treatment protocol included a loading of
300 mg intravenous amiodarone infusion via a
peripheral line (Venflon 18G, 45 mm, Omehda
AB, Helsingborg, Sweden) at a rate of 10
mg/min, followed by 900 mg at a rate of 37.5
mg/h. After this 24-h intravenous loading regi-
men, loading was continued orally with 1200
mg amiodarone per day for 3 days, followed by
800 mg for the next 3 days, then 400 mg daily
for 3 days. Subsequent maintenance dose was
200 mg/day.

After 3 days in hospital all patients were dis-
charged on oral amiodarone as scheduled
above, and were subsequently examined after
one month to assess whether they had
converted to (those who failed the in-hospital
short-term amiodarone treatment) or main-
tained sinus rhythm (those who had been
discharged in sinus rhythm). All patients
received oral anticoagulant therapy to keep the
INR between 2.5–3.0.

STATISTICAL ANALYSIS

Quantitative data were expressed as means ±
SD. For the comparison of continuous vari-
ables, two-tailed Student t-test was used.
Comparisons of proportions were done by
Chi-square or Fisher’s exact test. p-Values less
than 0.05 were considered to indicate statistical
significance.

Results

PATIENT CHARACTERISTICS

During the study period, 188 patients with
atrial fibrillation were admitted to our depart-
ment. The majority (162 patients, 86%) were
patients with chronic atrial fibrillation, atrial
fibrillation of unknown age, or of more than 48
hours duration. Twenty-six patients presented
with ROAF, 20 of whom (77%) were eligible
for intravenous amiodarone. Six patients
(23%) were excluded for one or more of the
following reasons: two patients had already
been on amiodarone treatment, and one
patient each because of end-stage-renal failure,
severe hypotension, and large left atrial throm-
bus revealed in initial echocardiogram; one
patient refused therapy. Four of these six
patients were discharged with sinus rhythm;
they were treated with digoxin (one patient),
propranolol (one patient), verapamil (two out
of four patients).

The demographic, clinical and echocardio-
graphic characteristics of the patients included
in the study are summarised in table 1.

OUTCOME OF AMIODARONE TREATMENT

Eleven of the 20 patients (55%) converted to
sinus rhythm within 48 hours of intravenous
amiodarone treatment. The mean duration of
atrial fibrillation from treatment to conversion
was 11.8±13.7 h, median 8 h, range 1–48 h. All
of these patients, designated group I, were dis-
charged in sinus rhythm, and continued on oral
amiodarone according to the described proto-
col. One month later they were examined and
all were in sinus rhythm.

Nine of the 20 patients (45%) failed to con-
vert in hospital (group II, ‘non-convertors’),
and continued oral amiodarone for one month
along with oral anticoagulation. Three of these
patients (15%, group IIa), successfully and
uneventfully converted to sinus rhythm during
the first month. However, six (30%, group IIb)
failed to convert to sinus rhythm even after one
month of treatment.

A comparison of the characteristics of
groups I and II is shown in table 1. As can be
seen, the groups were similar in all the param-
eters examined, except for a reduced mean
ejection fraction of group II (non-convertors),
compared to group I (in-hospital convertors;
p=0.02). The ejection fraction as well as other
clinical characteristics were similar in groups
IIa and IIb (data not shown).

EFFECTS ON THE VENTRICULAR RESPONSE RATE

A proposed advantage of intravenous amiodar-
one treatment is its ability to slow the ventricu-
lar response rate, even without converting to
sinus rhythm. As shown in table 2, the mean

Table 1 Patient characteristics

Characteristic
All patients
(n=20)

Group I*
(n=11)

Group II**
(n=9)

Mean age ± SD (years) 71±11 72±10 70±10
Males 11 (55%) 6 (54%) 5 (55%)
Females 9 (45%) 5 (45%) 4 (45%)

Heart disease status:
No structural heart disease 7 (35%) 4 (36%) 3 (33%)
Coronary heart disease 9 (45%) 4 (36%) 5 (55%)
Valvular heart disease: 10 (50%) 7 (64%) 3 (33%)

Mitral regurgitation 7 (35%) 6 (54%) 1 (11%)
Aortic regurgitation 2 (10%) 1 (9%) 1 (11%)
Aortic stenosis 1 (5%) none 1 (11%)
Mitral stenosis 1 (10%) 1 (9%) none

Cardiomyopathy/hypertension none none none

Echocardiographic data***:
Ejection fraction (%):

range 30–60 35–60 30–60
mean ± SD**** 49±17 53±8 44±10
median 50 55 45

Left atrial diameter (mm):
mean ± SD 42±6 41±2 43±8
median ± SD 41 41 43

Left atrial diameter >40 mm 11/19 (58%) 6 (54%) 5 (55%)
Heart failure:

NYHA Class I 1 (5%) 1 (9%) none
NYHA Class II 4 (20%) 2 (18%) 2 (22%)

Associated diseases:
Hypertension 12 (60%) 6 (54%) 6 (67%)
Diabetes mellitus 7 (35%) 2 (18%) 5 (66%)
Previous cerebral stroke 3 (15%) 1 (9%) 2 (22%)
Chronic obstructive pulmonary disease 1 (5%) — 1 (11%)

*Group I: patients converted to sinus within 48 hours; **Group II: non-convertors; ***echocar-
diographic data were obtained in 19/20 patients; ****p=0.02. NYHA: New York Heart
Association.
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initial ventricular rate of all patients examined
was 113±30 beats/min. After the first hour of
intravenous amiodarone the rate decreased to
100±24 beats/min (p=0.07), and after 8 hours
the rate dropped to 82±19 beats/min
(p=0.001) without further significant change
after 24 hours (78±17 beats/min, p=0.12 for
comparison of 8 and 24 hours). The same pat-
tern was observed in group I. In contrast, the
nine patients in group II had an initial
ventricular response of 92±17 beats/min which
was not aVected by intravenous amiodarone
treatment. Moreover, the initial ventricular rate
diVered significantly between in-hospital re-
sponders and non-responders (mean 130±29
beats/min, median 140 beats/min vs mean
92±13 beats/min, median of 90 beats/min,
respectively, p=0.002).

ADVERSE EFFECTS

One patient died during hospitalisation. This
was a 55-year-old man who had mitral regurgi-
tation with poor left ventricular systolic func-
tion (ejection fraction 30%), associated with
pulmonary hypertension (60 mmHg) and
tricuspid regurgitation. He died on the 5th
in-hospital day (4 days after completion of
intravenous amiodarone loading, while he was
receiving oral amiodarone according to the
protocol, without converting to sinus rhythm)
from ventricular fibrillation.

The most common side-eVect was throm-
bophlebitis observed in five (25%) patients.
The phlebitis was superficial, mild and revers-
ible. One patient had transient hypotension
(90/55 mmHg) during the second day of load-
ing. No additional side-eVects (such as prolon-
gation of the QT interval, atrio-ventricular
block or abnormal liver function tests) were
observed, even after one month of treatment.

Discussion

Previous studies on the ability of intravenously
administered amiodarone to revert ROAF
focused on more selected patients in coronary
care units20 21 or after cardiac surgery.22 The
department of medicine in our institution
admits unselected patients from the emergency
room. Hence, compared to previous
reports,6 12 13 20 the patients in the present study
were older, with a mean age of 71±11 years.
Thus, the present report is the first prospective
study on the eYcacy and safety of intravenous

amiodarone administered in a general internal
medicine set-up.

The data of the present study show that only
11/20 patients (55%) converted to sinus
rhythm within 48 hours of amiodarone load-
ing. Continued oral amiodarone loading for 1
month resulted in three additional patients
who converted and remained in sinus rhythm.
Hence, 30% of the study patients failed to con-
vert to sinus rhythm even after extended load-
ing of amiodarone. This conversion rate is dis-
appointing, especially considering that four of
six patients who were excluded from the study
and had not received intravenous amiodarone,
were in sinus rhythm at discharge.

One patient died, although the death oc-
curred 4 days after completion of the intra-
venous loading and was probably related to his
advanced cardiac condition. The treatment
was associated with some side-eVects, espe-
cially thrombophlebitis which was observed in
25% of the patients. It is possible, however, that
the high frequency of thrombophlebitis in the
present study resulted from the use of a short
peripheral intravenous line, along with rela-
tively high concentrations of loading solution
(1.5–3 mg/ml). Following the study period, we
have used a lower loading concentration (1
mg/ml) and the rate of phlebitis has declined
substantially.

The relatively modest eYcacy of intravenous
amiodarone in conversion of ROAF to sinus
rhythm in the present report is in accordance
with the results of a recent study13 which com-
pared intravenous amiodarone and placebo
(both groups received digoxin), showing a
non-significant diVerence between amiodarone
and control in conversion rates (68% vs 60%
after 24 hours). Similarly, Donovan et al
detected no diVerences in conversion rates of
ROAF between amiodarone (59%) and pla-
cebo (56%) after 8 hours of observation.23 In
contrast, Hou et al have recently reported con-
version rates as high as 92% for amiodarone
compared to digoxin (71%) within 24 hours.6

However, the patients were admitted to a
coronary care unit and received a tailored dos-
ing regimen, which is not applicable to a
general internal medicine department. Others
have reported a lower conversion rate of 64% of
patients treated in a coronary care unit.20

Comparable to the present report, and
despite the large numbers of patients treated
(142 consecutive patients), no significant
adverse or pro-arrhythmic eVects of amiodar-
one were observed.20 In contrast, thrombophle-
bitis was a common side-eVect in our study,
aVecting 25% of the patients, a frequency
higher than previously reported.6 12 13

Analysis of the present data reveal two major
characteristics of the patients who responded
to the intravenous amiodarone loading. First,
confirming a previous report,12 the mean
ejection fraction of the responders (group I),
was significantly higher than the non-
responders (group II). In contrast, left atrial
diameter was comparable between the two
groups, as found by Galve et al.13 Second, two
patterns of amiodarone eVect on the ventricu-
lar response rate were observed. In the

Table 2 Amiodarone eVects on ventricular response rates. The values presented in
the table are the mean ± SD ventricular response rate per minute. Group I are
in-hospital convertors, group II are in-hospital non-convertors

Time (hours after amiodarone intravenous loading)

0 1 8 24 p-Value**

All patients 113±30 100±24 82±19 78±17 0.07; 0.001
Group I 130±29 108±27 83±21 79±22 0.035; 0.001
Group II 92±17 91±17 88±18 77±10 0.42; 0.4
p-Value* 0.002 0.05 0.24 0.45

*The p-value of each column refers to the comparison of groups I and II. **The p-values of each
row refer to the comparison of initial rate with the rates after 1 and 8 hours, respectively. The dif-
ference between 8 and 24 hours was not significant for the two groups.
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responders (group I), amiodarone significantly
decreased the heart rate, an eVect noticed as
early as one hour after loading. This rapid
eVect on heart rate has been observed
previously13 24 and is probably induced by pro-
longation of the A-H interval and atrioven-
tricular junctional eVective refractory
period.25 26 In contrast, the rate–time curve of
the non-responders was flat. Moreover, the
non-responders were characterised by a signifi-
cant initial slow ventricular response. To the
best of our knowledge, this distinctive feature
has not been shown in previous reports. Since
intravenous amiodarone inhibits inactivated
sodium channels, especially those with shorter
cycle lengths,27–30 it is possible that its anti-
arrhythmic action is greater during rapid
tachyarrhythmia.14

The present study is too small to draw con-
clusions regarding mechanisms, and further
studies are needed to confirm and examine the
diVerential eVect of amiodarone on atrial
fibrillation with a slow vs rapid ventricular
response.

In conclusion, intravenous amiodarone was
feasible and relatively safe in a set-up of general
internal medicine department. However, the
acute conversion rate was disappointing. It is
suggested that intravenous amiodarone is
probably more eVective in patients with rapid
ROAF and good left ventricular function.
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