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P E Vardas

Abstract

Objective—To assess and compare the safety and efficacy of amiodarone and sotalol in the
treatment of patients with recurrent symptomatic atrial fibrillation.

Design—Prospective, randomised, single blind, placebo controlled study.

Setting—Tertiary cardiac referral centre.

Patients—186 consecutive patients (97 men, 89 women; mean (SD) age, 63 (10) years) with
recurrent, symptomatic atrial fibrillation.

Interventions—65 patients were randomised to amiodarone, 61 to sotalol, and 60 to placebo.
Patients receiving amiodarone were maintained at a dose of 200 mg/day after a 30 day loading
phase. The sotalol dose was 160—480 mg daily, as tolerated.

Main outcome measures—Recurrence of atrial fibrillation or side effects.

Results—In the amiodarone group, 31 of the 65 patients developed atrial fibrillation after an
average of six months, while 15 (11 in sinus rhythm and four in atrial fibrillation) experienced
significant side effects after an average of 16 months. In the sotalol group, relapse to atrial fibril-
lation occurred in 47 of the 61 patients after an average of eight months; three experienced side
effects during the titration phase. In the placebo group, 53 of the 60 patients developed atrial
fibrillation after an average of four months (p < 0.001 for amiodarone and sotalol v placebo;
p < 0.001 for amiodarone v sotalol).

Conclusions—Both amiodarone and sotalol can be used for the maintenance of normal sinus
rhythm in patients with symptomatic atrial fibrillation. Amiodarone is more effective but causes

more side effects.
(Heart 2000;84:251-257)
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Various antiarrhythmic drugs, especially those
belonging to class I (quinidine, procainamide,
flecainide, propafenone), have been used to
prevent recurrence of atrial fibrillation in
patients with paroxysmal atrial fibrillation or
with chronic atrial fibrillation after successful
cardioversion. However, their use is fraught
with problems, including incomplete efficacy,
proarrhythmic properties, and possibly in-
creased mortality." "

Recently, the development of new an-
tiarrhythmic agents has focused on the class III
mode of action—that is, the prolongation of
myocardial repolarisation and refractori-
ness.”” '™ Only two antiarrhythmic agents
that are available on the market and are
suitable for long term administration possess
this property—sotalol and amiodarone."*"®
Previous studies suggest that both these drugs
are effective in the management of refractory
atrial fibrillation. However, the data must be
interpreted with caution because of small sam-
ple sizes, short follow up, and the fact that most
of the studies were not controlled or ran-
domised.

This prospective, randomised, single blind
trial was designed: first, to determine whether
amiodarone and sotalol are superior to placebo
for the long term maintenance of sinus rhythm
in patients with recurrent, symptomatic atrial
fibrillation; second, to examine the safety of the
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drugs when used in this setting; and third, to
compare the two agents. Preliminary findings,
including results from the patients in the amio-
darone and sotalol groups during the first year
of follow up, have already been published."

Methods

One hundred and eighty six consecutive
patients (97 men, 89 women; mean (SD) age
63 (10) years) who came to our emergency
department or were admitted to our clinic with
symptomatic chronic or paroxysmal atrial
fibrillation were evaluated for enrolment in the
study. Entry criteria included: age over 18
years; ECG documentation of atrial fibrilla-
tion; symptoms such as light headedness,
palpitations, chest pain, and dyspnoea in
association with atrial fibrillation; and success-
ful chemical or electrical cardioversion to sinus
rhythm in the patients with chronic atrial
fibrillation. The exclusion criteria were: acute
myocardial infarction less than seven days
before entry to the trial; cardiogenic shock;
transient atrial fibrillation related to an ongoing
process such as pneumonia, pulmonary embo-
lism, recent cardiac surgery, or uncontrolled
congestive heart failure; unstable hepatic or
renal function; echocardiographic ejection
fraction < 40%; hyperthyroidism; other major
medical problems that would leave the patient
with a life expectancy of less than one year; and
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previous exposure to either amiodarone or
sotalol.

All patients gave their informed consent for
inclusion in the study. The protocol was
approved by the hospital’s ethics committee.

DEFINITIONS

All patients were classified as having either
chronic or paroxysmal atrial fibrillation as
follows: paroxysmal atrial fibrillation was defined
as recurrent, self terminating episodes lasting
less than 48 hours, alternating with periods of
sinus rhythm; patients with continuous atrial
fibrillation, or in whom sinus rhythm had been
present only briefly after previous pharmaco-
logical or electrical cardioversion, were classi-
fied as having chronic atrial fibrillation.

DRUG TREATMENT SCHEDULE
After restoration of sinus rhythm, eligible
patients were randomly assigned in a single
blinded fashion to receive either amiodarone,
sotalol, or placebo. Before the start of treat-
ment, all other antiarrhythmic drugs were dis-
continued for = 5 half lives. Treatment of
underlying heart disease was optimised and
kept constant in all patients throughout the
study.

Patients randomised to amiodarone began
with a dose of 15 mg/kg/day for seven days, fol-
lowed by 10 mg/kg/day for another seven days
orally, after which the drug dose was tapered to
maintenance levels over 7-12 days. Thereafter,
treatment was maintained at a dose of 200 mg/
day.

Patients randomised to sotalol began with
80 mg twice daily. The dose was titrated up in
40-80 mg increments every 48 to 72 hours
until a maximum dose of 480 mg daily was
reached. The final maintenance dose of sotalol
was adjusted downwards if adverse effects were
noted by the patients or if the rate corrected
QT interval was = 0.5 seconds.

DATA COLLECTION AND FOLLOW UP
Before patients were entered into the study,
baseline demographic data were obtained, all
relevant cardiac diagnoses and medical history
noted, and physical examination, 24 hour
ambulatory ECG, ophthalmological examina-
tion, pulmonary function tests, chest x ray, thy-
roid function tests, and laboratory results
(electrolytes, renal and liver function tests) car-
ried out. Cross sectional echocardiography was
used to determine left atrial size and the left
ventricular ejection fraction. All echocardio-
graphic recordings were reviewed by two
experienced observers.

Patients in the amiodarone group remained
in hospital during the initial loading phase
(7-14 days) and were then examined every
week until the 30th day. Patients receiving
sotalol stayed in hospital throughout the dose
titration phase and for 48 hours afterwards.
Subsequently, patients were followed up in the
first, second, fourth, and sixth months, and at
three month intervals thereafter. If symptoms
suggesting arrhythmia recurrence were noted
and confirmed using a transtelephonic ECG
transmitter system (Cardiocare, Medtronic,
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New York, USA), or if side effects were
observed, additional examinations were per-
formed.

At each scheduled or unscheduled follow up
visit, history, physical examination, routine
laboratory tests, ECG, rhythm strip, and 24
hour ambulatory monitoring (when clinically
indicated) were repeated. Chest x rays were
performed every six months; pulmonary func-
tion tests and ophthalmological examinations
were repeated every year.

At one year, a preliminary analysis of two of
the groups (sotalol and amiodarone) was
carried out, which included those patients who
had been enrolled up to that time."

Serum concentrations of the drugs studied
were not routinely measured and thus did not
affect the dosage schedules. In the case of sota-
lol, the dose reported represents the highest
tolerated dose during the long term mainte-
nance phase. For amiodarone, the objective
was to give the lowest dose that would maintain
sinus rhythm without producing adverse side
effects. Previous amiodarone studies suggest
that there is only a rough correlation between
dose and serum concentrations, and no corre-
lation between the latter and efficacy or
toxicity.'® 2 *!

STATISTICAL ANALYSIS
Patients eligible for the study were allocated to
treatment (sotalol, amiodarone, or placebo)
using a computer generated random number
algorithm. Descriptive statistics are summa-
rised as mean (SD) or per cent. Baseline
continuous variables were compared across the
three groups by analysis of variance, y’, or
Fisher’s exact tests, as appropriate. Adverse
event-free Kaplan—Meier product limit esti-
mate curves were constructed and compared
across the three treatment groups using the
log-rank test. The dependent variable in the
primary analysis was time to adverse events,
defined as either relapse to atrial fibrillation or
intolerable side effects, whichever occurred
first. A secondary analysis assessing the efficacy
of the three drugs in keeping the patients atrial
fibrillation free (regardless of side effects) was
also carried out. In that analysis patients who
remained in sinus rhythm but who experienced
side effects were censored from the analysis on
the date the drug was discontinued. The time
at risk began at the start of drug administra-
tion.

Kaplan—Meier curves were also constructed
and compared by log-rank test to provide a
univariate assessment of the prognostic value of
selected clinical risk factors, echo derived
descriptors, and so on. Continuous covariates
(age, left atrial size, time from initial diagnosis
of atrial fibrillation) were split at their statistical
median or at appropriate prespecified cut off
points.

In all analyses the criterion for significance
was 5%.

Results

Of the 186 patients, 65 were assigned to amio-
darone, 61 to sotalol, and 60 to placebo. The
three groups were comparable in terms of sex,
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age, left atrial size, left ventricular ejection frac-
tion, time from initial diagnosis of atrial fibril-
lation, number of previous trials, percentage of
patients with underlying heart disease, and
pattern of atrial fibrillation (table 1).

The time between the restoration of sinus
rhythm and the start of administration of
amiodarone, sotalol, or placebo did not differ
between the groups, at 12 (8), 14 (9), and 14
(8) hours, respectively.

The mean (SD) maintenance dose for
patients treated with sotalol was 320 (20) mg/
day (titration phase, 4 (2) days), while all
patients treated with amiodarone received
200 mg/day.

RESPONSE TO TREATMENT

Thirty one of the 65 patients receiving
amiodarone relapsed to atrial fibrillation after
an average of six months, compared with 47 of
the 61 patients given sotalol, after an average of
eight months, and 53 of the 60 placebo
patients, after an average of four months.
Eleven patients on amiodarone (nine of whom
were women) experienced significant side
effects requiring withdrawal of the treatment
while they were still in normal sinus rhythm
(two during the loading phase); another four
who relapsed in the same group also had side
effects. The average time to the appearance of
these side effects was 16 months (range 0-24
months). Three patients in the sotalol group
developed significant side effects during the
titration phase.

The average follow up time for the non-end
point patients was 21.6 (2.3) months in the
amiodarone group, 22 (2) months in the sota-
lol group, and 22.3 (1.8) months in the control
group.

The primary analysis, counting adverse side
effects as an end point, indicated that both
amiodarone and sotalol were superior to
placebo for the suppression of recurrent symp-
tomatic atrial fibrillation (p < 0.001 for both)
Amiodarone was superior to sotalol in the long
term (p < 0.001). Its superiority, however, only
became apparent after the six month time
point, as a result of a higher initial relapse rate
in the amiodarone group. The average monthly
progression rates to atrial fibrillation or side
effects were 4.9%, 8.3%, and 14.7% for amio-
darone, sotalol, and placebo, respectively.

Figure 1A shows the Kaplan—Meier product
limit estimate curves for the primary analysis.
At one month, 87% of the patients taking sota-
lol remained in sinus rhythm and free of side

Table 1  Clinical characteristics of the patients studied

Amiodarone Sotalol Placebo

(n=65) (n=61) (n=60)
Sex (M/F) (n) 34/31 32/29 31/29
Age (years) 63.2 (9.0) 62.8 (8.0) 62.8 (9.6)
LA size (mm) 43 (7) 44 (5) 44 (6)
LV ejection fraction (%) 54 (12) 52 (13) 55 (12)
Number of previous drug trials 2.0 (1.2) 2.1 (1.0) 1.9 (0.8)
Months since AF diagnosis 9 (6) 10 (8) 8 (7)
Underlying heart disease (n) 24 (36.9%) 21 (34.4%) 21 (35%)
Pattern of AF (paroxysmal:chronic) (n) 42:23 39:22 40:20

Values are mean (SD) unless stated. No significant differences were found between the three

groups.

AF, atrial fibrillation; LA, left atrial; LV, left ventricular.
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Figure 1 Kaplan—Meier curves for (A) the primary
analysis and (B) the secondary analysis. Amiodarone and
sotalol were superior to placebo. Amiodarone was better
than sotalol, but its superiority only became evident after
the six month point. When adverse effects are overlooked,
amiodarone was seen to be much more effective than the
other two agents. There was no difference in the pattern of
censoring between the three groups. AE, arrial fibrillation;
SE, side effects.

effects, compared with 72% of the amiodarone
patients and 53% of the placebo group. From
the sixth month the picture changed. After that
time and for about one year, amiodarone
patients showed a significantly reduced risk of
atrial fibrillation compared with the sotalol
group, who continued to progress to events at a
fairly steady rate.

After 18 months the amiodarone patients
appeared to progress at a faster rate to atrial
fibrillation or side effects, so that by the second
year the gap between amiodarone and the other
two groups had narrowed. By the same time,
the proportion of patients free of atrial fibrilla-
tion or side effects in the sotalol group had
declined almost to that in the placebo group.
The percentages of patients in sinus rhythm
and free of side effects for amiodarone, sotalol,
and placebo were 58.46%, 36.07%, and
21.67%, respectively, at one year, and 26.17%,
12.61%, and 10% at two years.

In the secondary analysis, when adverse
effects were not counted as an end point, the
picture changed (fig 1B). As expected, amio-
darone was much more effective than sotalol or
the placebo in maintaining normal sinus
rhythm in the long term, and its superiority
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Table 2 Univariate assessment of risk factors

Kochiadakis, Igoumenidis, Marketou, et al

Amiodarone Sotalol Placebo

Risk factor In AF p Value In AFISE p Value In AF p Value In AFISE p Value In AF p Value
Sex

Male 21/34 23/34 26/32 28/32 28/31

Female 10/31 0.01 19/31 0.14 21/29 0.28 22/29 0.24 25/29 0.75
Age (years)

< 65 14/37 22/37 27/39 29/39 28/34

> 65 17/28 0.18 20/28 0.57 20/22 0.02 21/22 0.04 25/26 0.11
LA size (mm)

< 44 12/28 19/28 28/35 29/35 28/32

> 44 19/37 0.65 23/37 0.77 19/26 0.97 21/26 0.85 25/28 0.86
Months since AF

diagnosis

<6 12/27 20/27 16/24 17/24 17/22

>6 19/38 0.11 22/38 0.60 31/37 0.31 33/37 0.25 36/38 0.15
Underlying heart

disease

Yes 12/24 15/24 16/21 17/21 19/21

No 19/41 0.12 27/41 0.81 31/40 0.21 33/40 0.35 34/39 0.46
AF pattern

Paroxysmal 22/42 30/42 31/39 33/39 36/40

Chronic 9/23 0.65 12/23 0.30 16/22 0.53 17/22 0.52 17/20 0.48

For amiodarone and sotalol, findings from both the primary (in AF/SE) and the secondary analysis (in AF) are shown.
AF, atrial fibrillation; LA, left atrial; SE, side effects.

persisted after the 18 month mark, when amio-
darone patients experienced frequent side
effects. The 12 month atrial fibrillation free
percentage was now 60.3% for amiodarone,
compared with 37.9% for sotalol and 21.67%
for placebo, while the corresponding two year
figures were 42.6%, 13.3%, and 10%.

All but one of the 11 patients who were still
in sinus rhythm but were censored from the
analysis because of side effects progressed to
atrial fibrillation, on average four months
(range 3—-6 months) after treatment was
discontinued. The single patient who remained
in sinus rhythm was a 65 year old woman.

PREDICTORS FOR RECURRENCE OF ATRIAL
FIBRILLATION

As the proportion of patients remaining in
sinus rhythm showed significant differences
between the three groups, the predictors for
recurrence of atrial fibrillation were examined
separately (table 2).

In the amiodarone group univariate analysis
showed that none of the factors we considered
(sex, age, left atrial size, time from initial diag-
nosis, underlying heart disease, or pattern of
atrial fibrillation) significantly affected the pro-
gression to atrial fibrillation. However, when
adverse side effects were overlooked, sex
became a significant factor. Female patients
had a much better chance of remaining in nor-
mal sinus rhythm, without side effects, for a
longer period of time (one year rates: men
48.5%, women 76.7%; two year rates: men
31.5%, women 56.6%) (fig 2). This was
because nine of the 11 patients in this group
who experienced side effects were women.

In the sotalol group, univariate assessment of
the factors that affect progression to atrial
fibrillation showed that age was the only
significant predictor: patients less than 65 years
old had a much better chance of remaining in
normal sinus rhythm for a longer time.

No factor appeared to affect the progression
to atrial fibrillation in the placebo group.

Amiodarone was superior to sotalol and pla-
cebo, regardless of left atrial size, sex, age, time
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from initial diagnosis, underlying heart disease,
or pattern of atrial fibrillation.

ADDITIONAL ANALYSIS

Because of the difference in the pharmacoki-
netics of amiodarone and sotalol, we per-
formed an additional analysis, discounting
recurrences during the loading or titration
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Figure 2 Kaplan—Meier curves for (A) the primary
analysis, and (B) the secondary analysis, grouped by sex in
the amiodarone group. Female patients had a much better
chance of remaining in sinus rhythm for a longer period, but
also experienced more side effects than men.


http://heart.bmj.com

Amiodarone and sotalol in arrial fibrillation

100 -—+— Sotélol
—— Amiodarone
!_ + Censored
|
80 — L]
|
|
Q60— |
(0]
= L—
w
0
i
<< 40—
T
—
[
20 - RS
_'.
0 | | | | J
0 6 12 18 24 30
Months

Figure 3 Progression to atrial fibrillation and side effects,
with the first month’s relapses censored. Amiodarone is now
superior to sotalol throughout the period of observation.

phase. In other words, we censored the relapses
occurring in both groups during the one month
period required to obtain the full effect of
amiodarone, the slower acting of the two drugs.

On this basis, amiodarone was superior
(p < 0.001) to sotalol in keeping patients free
of atrial fibrillation and side effects throughout
the period of observation (fig 3). The percent-
ages of patients in sinus rhythm at six, 12, and
24 months were 89.36%, 80.85%, and 36.2%
for amiodarone, and 54.72%, 41.51%, and
14.51% for sotalol, respectively.

ADVERSE EFFECTS
Neither proarrhythmia nor sudden death
occurred in any patient during the study.

In the amiodarone group 15 patients experi-
enced significant adverse effects. Two of them
(one man, one woman) developed sympto-
matic bradycardia during the loading phase.
These two patients were relatively bradycardic
even before the administration of the drug,
which made the condition worse and led to
their exclusion from the study. Eight patients
(all women) developed hypothyroidism, four
(three men, one woman) developed hyperthy-
roidism, while one patient (a man) developed
ataxia. In all cases amiodarone was discontin-
ued and appropriate treatment was given.
Minor side effects, predominantly gastro-
intestinal discomfort, nausea, sun sensitivity,
and ophthalmic problems, occurred in 9% of
the patients. In all cases, these problems disap-
peared spontaneously or were eliminated by
dose reduction, splitting the dose, or avoiding
exposure to sunlight.

In the sotalol group two patients developed
symptomatic bradycardia and one severe dizzi-
ness. All of these developed the side effects at
the lowest dose during the titration phase and
treatment was discontinued.

None of the patients in the placebo group
developed side effects.

Discussion

Our study showed that treatment with amio-
darone and sotalol is more effective than no
treatment for the long term maintenance of

www. heargnl.com

255

normal sinus rhythm in patients with recurrent
symptomatic atrial fibrillation. Our findings
also extend and complete those of a previous
preliminary report,” showing that amiodarone
is the more effective of the two drugs for this
purpose, but causes more side effects. Amio-
darone and sotalol are two antiarrhythmic
agents which belong to class III, according to
the Singh—Vaughan Williams classification.
However, neither drug is a selective class III
agent. Amiodarone also has class I, calcium
channel blocking effects and an anti-adrenergic
action, while sotalol is also a non-selective 3
blocker. These extra properties might influence
not only the efficacy but also the safety of the
two drugs when used for the treatment of atrial
fibrillation.

EFFICACY OF AMIODARONE

This is the first randomised, single blinded
study to show that treatment with amiodarone
is more effective than no treatment in main-
taining normal sinus rhythm in patients with
recurrent symptomatic atrial fibrillation. Ac-
cording to our findings, although the percent-
age of patients receiving amiodarone who
remained in sinus rhythm and free of side
effects declined with time, after two years this
percentage was more than double that for pla-
cebo. It should be noted that, even during the
loading phase when the full action of amiodar-
one had not been attained, there were signifi-
cantly fewer relapses than in patients receiving
placebo.

A factor which reduces the long term benefit
of amiodarone is the appearance of various side
effects. In our study of two years’ treatment,
when arrhythmia recurrence and adverse
effects were both considered as treatment fail-
ure, the overall efficacy of amiodarone was low
(26.17% of patients in sinus rhythm and event
free) while it was much higher (42.6% in sinus
rhythm) when adverse effects were overlooked.
The latter observation could suggest a basis for
the view that side effects should as far as possi-
ble be treated and that amiodarone should not
be discontinued when maintenance of sinus
rhythm is judged to be essential."” *

Regarding the success rate, our results are
comparable with those of most non-placebo
controlled studies.”” ® ' ' ** Only the study of
Chun and colleagues found much higher
percentages." However, in that study the
patients who relapsed to atrial fibrillation dur-
ing the first month of treatment were censored
and, as our additional analysis showed, this
would have had an inflating effect on the
success rates.

Our findings suggest that the only factor that
affects the maintenance of sinus rhythm with
amiodarone is the sex of the patient. Female
patients have a much better chance of remain-
ing in normal sinus rhythm for a longer period,
provided that they can tolerate amiodarone
treatment. This finding was unexpected and is
difficult to explain. Only one earlier study has
reported that sex plays a role and in that case
the findings were the opposite to ours.” How-
ever, our findings regarding predictors should
be viewed with caution as in our control group
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no predictive factors were apparent, in contrast
to other reports. This was probably because in
our present study the time from the initial
diagnosis of atrial fibrillation was short, while
most patients had normal left atrial dimensions
and heart size.

EFFICACY OF SOTALOL

Our study also proves that sotalol is more
effective than no treatment in maintaining nor-
mal sinus rhythm in patients with recurrent
symptomatic atrial fibrillation.

According to our findings, after one year
sotalol treated patients have a 70% greater
chance than untreated patients of remaining in
sinus rhythm and free of side effects (36% v
21%). However, after two years almost all our
patients had reverted to atrial fibrillation. The
latter observation is new, as our study lasted
longer than any previous one. The fact that our
results on the effectiveness of sotalol at the one
year follow up were comparable with those of
previous placebo and non-placebo controlled
studies with the same length of follow up tends
to confirm the validity of our long term
ﬁndlngs275 8-10 13 17

With regard to factors affecting the efficacy
of sotalol, our findings appear to indicate that
only age (< 65 years) plays an important role.
However, the same caveat applies as in the case
of amiodarone. Previous studies have reported
that factors such as atrial size, duration of atrial
fibrillation, and the number of episodes in par-
oxysmal atrial fibrillation affect the progression
to atrial fibrillation during treatment with
sotalol.>” 1 ®

SAFETY

Our findings on the safety of amiodarone are
in agreement with those of previous
studies.” ' '*? Even though we used a low
maintenance dose, we found that amiodarone
caused various non-cardiac side effects, the
incidence of which increased over time. This
may be because many side effects are related to
the total dose given, or to the total dose given
over time—that is, to the amount of drug that
has accumulated.

However, the observation that side effects
are more common in women is new. As the
most frequent side effect in our population was
hypothyroidism, and as it is well known that
women who have pre-existing thyroid antibod-
ies are at increased risk of amiodarone induced
hypothyroidism (13.5 times that of men
without such antibodies),” * it is possible that
our female patient population contained a high
proportion of patients with such antibodies.
Unfortunately, we did not test for thyroid anti-
bodies before amiodarone administration and
so this hypothesis could not be verified.

With regard to sotalol, our study shows that
it is relatively safe. A small number of patients
showed side effects early on, during the
titration phase. Previous studies, however, have
reported a significant proarrhythmic effect,
especially in patients with underlying heart
disease.”” *'°" The fact that patients with
severe heart disease, such as myocardial infarc-
tion, cardiogenic shock, an ejection fraction of
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less than 40%, and so on, were excluded from
our study obviously had a significant effect on
the findings concerning the safety of sotalol.

COMPARISON BETWEEN AMIODARONE AND
SOTALOL

Previous non-randomised studies suggest that
amiodarone is more effective than sotalol in the
treatment of atrial fibrillation and that it entails
a lower risk of proarrhythmia, though causing
more non-cardiac side effects.”” *'> However,
until now there has been no study that has
compared the two agents directly (apart from
our own preliminary findings which have
already been published”). In this study we
compared for the first time the effectiveness
and safety of the two drugs for the maintenance
of sinus rhythm in patients with refractory
atrial fibrillation, and our results confirm the
above hypothesis.

The superiority of sotalol during the first
months of our study was, as shown by the
additional analysis, caused by the delayed
action of amiodarone. However, we cannot
exclude the possibility that the loading dose we
used was inadequate. Whether a better loading
regimen would reduce the difference in the
early effectiveness of the two drugs remains to
be investigated in future studies.

The above results are not surprising. As
already mentioned, although the two agents
belong to the same class (III), they both display
other pharmacological properties that differen-
tiate them."”" One fundamental difference in
their actions is that amiodarone does not exert
frequency dependent effects on repolarisation,
in contrast to sotalol which is characterised by
a progressive loss of effect at higher stimulation
rates, otherwise known as “reverse use depend-
ence”. This difference between sotalol and
amiodarone could explain the different an-
tiarrhythmic and proarrhythmic effects of the
two compounds and, by extension, the better
efficacy of amiodarone.

METHODOLOGICAL CONSIDERATIONS
Any study designed to evaluate the efficacy of
treatment for atrial fibrillation must address
several methodological problems. Critically
important among these is that of documenting
cardiac rhythm before and after treatment. In
the present trial, recurrences were determined
by relapse of symptoms or by assessment of the
ECG at certain time points. Therefore, recur-
rences of arrhythmia that were asymptomatic
because of a reduced ventricular response to
atrial fibrillation caused by the treatment may
have gone undetected. Although the modifica-
tion of arrhythmia recurrence from sympto-
matic to asymptomatic could be regarded as a
beneficial therapeutic response, this remains a
limitation of the study. However, previous
studies have shown that few patients (less than
10%) have asymptomatic recurrences of atrial
fibrillation, so the probable effect on our results
is relatively small.® ** Furthermore, this limita-
tion has no bearing on the superiority of amio-
darone over sotalol: rather, it would tend to
lead to underestimation of the difference, as the
percentage of undetected relapses might be
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expected to be higher in patients taking sotalol,
which has a greater negative chronotropic
effect than amiodarone.

Another methodological problem faced by
any study of drug efficacy in the suppression of
atrial fibrillation is whether to use as an end
point the number of episodes of atrial fibrilla-
tion during the period of observation or the
time to first relapse. Although the number and
the severity of atrial fibrillation relapses are
fundamental in the evaluation of the efficacy of
an agent, in our study only the time to first
relapse was studied. This was because reliable
pretrial relapse rates were not available for all
patients and are not applicable to those with
chronic atrial fibrillation.

Finally, it should be noted that patients with
an ejection fraction of less than 40% were
excluded from our study. We decided to do this
because of the high probability of such patients
developing side effects from sotalol. However,
as a result we do not know whether our
results—particularly for amiodarone—apply to
patients with poor left ventricular function.
Given that amiodarone is well tolerated by
these patients it would be interesting in future
studies to investigate the effectiveness of the
drug in that context.

STUDY IMPLICATIONS
In this study we used low doses of amiodarone
for the maintenance of sinus rhythm and com-
pared the results with those from the largest
possible doses of sotalol and with placebo. This
decision was designed to avoid most of the side
effects of amiodarone, which are known to be
dose dependent.

Our results showed that both amiodarone
and sotalol can be used for the maintenance of
normal sinus rhythm in patients with recurrent
symptomatic atrial fibrillation, but that low
dose amiodarone is more effective than high
doses of sotalol. Unfortunately, in spite of the
low amiodarone dosage we were unable to
avoid side effects after long term treatment,
perhaps because many of these effects are
related to the total dose given or to the total
dose given over time. However, in cases where
the maintenance of sinus rhythm is considered
to be essential, amiodarone treatment should
be considered, in combination with the treat-
ment of any side effects.

We would like to thank Dr Stavros Chrysostomakis and Mr
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