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Clinical Investigations 
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Summary 

Background: When direct-current (DC) cardioversion is 
used, sinus rhythm can be restored, at least temporarily, in 
80-90% of patients with atrial fibrillation. However, there is a 
small but significant group of patients with chronic atrial fib- 
rillation in whom DC cardioversion has failed to restore sinus 
rhythm. The value ofantiarrhythmic drug pretreatment before 
DC cardioversion is still controversial. 

Hypothesis: The aim of our study was to assess (1 )  the ef- 
fecti veness of repeat DC cardioversion in patients with chron- 
ic atrial fibrillation after pretreatment with amiodarone, and 
( 2 )  the efficacy of amiodarone in maintaining sinus rhythm 
after repeat cardioversion. 

Methods: Forty-nine patients with chronic atrial fibrillation 
after ineffective DC cardioversion were included in the study. 
Repeat DC cardioversion was performed after loading with 
oral amiodarone, 10-15 mgkg body weighdday for a period 
necessary to achieve the cumulative dose of over 6.0 g. 

Results: Spontaneous conversion to sinus rhythm during 
amiodarone pretreatment was achieved in 9 of 49 patients 
( 18%). Direct-current cardioversion was performed in 39 pa- 
tients and sinus rhythm was achieved in 23 of these patients 
(59%). Mean heart rate decreased from 95 beatdmin before 
to 68 beatdmin after DC cardioversion (p < 0.001). Systolic 
blood pressure significantly (p < 0.05) decreased from 126 & 

23 to I08 ~f: 25 mmHg. Complications occurring in four pa- 
tients just after electroconversion were well tolerated and of 
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short duration. After 12 months, 52% of patients maintained 
sinus rhythm on low dose (200 mg/day) amiodarone therapy. 

Conclusion: Pretreatment with amiodarone and repeat DC 
cardioversion allows for restoration of sinus rhythm in about 
65% of patients with chronic atrial fibrillation after first inef- 
fective DC cardioversion. Direct-current cardioversion ciln be 
performed safely with the use of standard precautions in pa- 
tients who are receiving amiodarone. At 12 months' follow- 
up, more than 50% of patients maintain sinus rhythm on low- 
dose amiodarone after successful repeat cardioversion. 

Key words: amiodarone, chronic atrial fibrillation, repeat car- 
dioversion 

Introduction 

When direct-current (DC) cardioversion is used, sinus 
rhythm can be restored, at least temporarily, in 80-90% of pa- 
tients with atrial However, there is a small but 
significant group of patients with chronic atrial fibrillation in 
whom DC cardioversion has failed to restore sinus rhythm. 
The value of antiarrhythmic drug pretreatment before DC car- 
dioversion is still controversial. 

The long-term results of maintaining sinus rhythm after 
successful electroversion, however, are more discouraging 
without prophylactic antiarrhythmic therapy. After a success- 
ful DC shock, only about 25% of patients remain in  sinus 
rhythm for 12 months.4-s Maintenance therapy with class I 
antiarrhythmic drugs, such as quinidine, is commonly em- 
ployed, yet despite this therapy, 50% of patients will revert to 
atrial fibrillation within 1 year.5 In addition, class I antiar- 
rhythmic drugs are not without risks, including proarrhyth- 
mia (especially in patients with structural heart disease), heart 
failure exacerbation, and noncardiac toxicities.'. These con- 
cerns have revived interest in the use of amiodarone for sup- 
pression of atrial fibrillation.'-'' Relatively low doses ofam- 
iodarone can be effective in controlling atrial arrhythmias and 
have lower toxicity. 

The aim of our study was to assess (1) the effectiveness of 
repeat DC cardioversion in patients with chronic atrial fibril- 
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lation after pretreatment with amiodarone, and (2) the effica- 
cy of amiodarone in maintaining sinus rhythm after repeat 
cardioversion. 

Methods 

Study Population 

Between January 1993 and June 199549 of 70 patients 
with chronic atrial fibrillation (duration > 7 days) and ineffec- 
tive DC cardioversion were included in the study. The etiolo- 
gy of atrial fibrillation could be either unassociated with heart 
disease and lone atrial fibrillation, or it may be associated with 
ischemic heart disease and hypertension. 

Exclusion criteria were age >75 years, thyrotoxicosis, 
pregnancy, acute myocarditis, uncompensated heart failure 
( N Y  HA class 111), hypertension of diastolic blood pressure 
i 1 I 5 mmHg), known pulmonary hypertension, unstable hep- 
atic or renal function, amiodarone therapy within last 12 
months, and heart rate at rest < 90/min; also excluded were 
patients with sick sinus syndrome, bundle-branch block, and 
QT prolongation [i.e., corrected QT (QTc) >0.45 s]. 

Informed consent was obtained before beginning either 
study agent, using a protocol approved by the Committee for 
the Protection of Human Subjects from Research Risks at the 
Medical Academy of Warsaw. 

Patient records were scanned for the following clinical data: 
age, gender, duration of atrial fibrillation, history of hyperten- 
sion, ischemic heart disease, and congestive heart failure. Left 
atrial anteroposterior size and left diastolic diameter of the left 
ventricle were determined by M-mode echocardiographic tra- 
cing. Antiarrhythmic drugs (except beta blockers) adminis- 
tered before inclusion in the study were discontinued 2 5 half- 
lives before treatment with amiodarone. 

The clinical characteristics of patients in the study group are 
shown in Table I.  

TABLE 1 Clinical characteristics of study group patients 

Age (years) 62+.11 
Sex ( M E )  28/21 
Mean duration of atrial tibrillation (months) 4k3.8 
Underlying heart disease" 

No. ofpatients 49 

Hypertension 22 
Ischemic heart disease 19 
Congestive heart failure 7 
Cardiomy opath y 5 
Lone AF 5 

Long axis view 46+7 
Left atrial size (mm) 

LVEDD (mm) 53+4 

More than one disease entity per patient. 
Abbreviations: AF = atrial fibrillation, LVEDD = left ventricular 
end-dia\tolic dimension. 

Study Design 

All patients underwent loading with oral aniiodaronc 10- 
15 mgkg body weighdday for a period necessary t o  achieve 
the cumulative dose of >6.O grams). Loading duration varied 
from 1 to 2 weeks. If sinus rhythm was not restored after 
achieving the cumulative dose of amiodarone, patients quali- 
fied for repeat DC cardioversion. All patients were receiving 
acenocoumarol anticoagulation 3 weeks before and at least 3 
weeks after successful repeat cardioversion to maintain an in- 
ternational normalized ratio of 2.0-3.0. 

After restoration of sinus rhythm, amiodarone therapy was 
continued at doses of 200 to 400 mg/day (mostly 200 mg/ 
day). Antiarrhythmic agents other than digitalis and beta 
blockers were not given as concomitant medication. 

Follow-up visits were scheduled at 1 week and at 1. 3, 6, 
and 12 months after DC cardioversion if sinus rhythm was 
maintained. Electrocardiograms were taken before and after 
conversion to sinus rhythm and during follow-up visits. Plas- 
ma levels of fT4 and TSH were measured at 6 and I2 months 
of treatment. 

Statistical Analysis 

The quantitative variables were given as mean * standard 
deviation (SD) unless specified as percent (%). Quantitative 
variables were compared with Student's t-test or chi-square 
test with Yates correction, when appropriate. A p value of 
< 0.05 was considered statistically significant. 

Results 

Restoration of Sinus Rhythm 

Spontaneous conversion to sinus rhythm during amio- 
darone pretreatment was achieved in 9 of49 patients ( 18%). 
One patient with persistent atrial fibrillation was withdrawn 
because he had clinically significant bradycardia < 50/min. 
Direct-current cardioversion was performed in  39 patients, 
with sinus rhythm achieved in 23 patients (59%). Pretreatment 
with amiodarone and repeat DC cardioversion resulted in  
restoration of sinus rhythm in 32 of 49 patients (65%).  

There were significant changes in heart ratc and systolic 
blood pressure before and immediately after DC cardiover- 
sion (Table 11). 

Complications just after electroconversion were well toler- 
ated and of short duration. One patient had idioventricular 
rhythm with hypotension that reverted within 5 min after in- 
travenous administration of 1 mg atropine. Three patients had 
premature ventricular beats that subsided after lidocaine ad- 
ministration. 

FoIIow-UP 

At 6 months' follow-up sinus rhythm was maintained in 2 I 
of 32 patients (66%) on amiodarone therapy; after 12 months, 
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TABLE I1 Changes in heart rate and blood pressure before and im- 
mediately after successful DC repeat cardioversion of chronic atrial 
fibrillation in 23 patients on amiodarone pretreatment. 

~ ~ 

Before DC After DC 
cardioversion cardioversion 

Heartrate(beats1nlin) 95+ 18 p<O.OOl 68+ 15 
Systolic blood pressure 

(mmHg) 126223 p<0.05 108225 
Diastolic blood pressure 

(nun&) 85f 14 NS 77f  17 

AObiwiutioiis: DC = direct current, NS = not significant. 

I6 of 3 1 patients (52%) maintained sinus rhythm. The mean 
dose of amiodarone was 212 rt 56 mg/day. Repeat cardiover- 
sion after amiodarone pretreatment maintained sinus rhythm 
in 8 of9  patients. Comparison of patients who maintained si- 
nus rhythm and those in whom atrial fibrillation recurred on 
amiodarone therapy during 12 months’ follow-up is shown in 
Table Ill. 

One patient had clinically significant sinus bradycardia af- 
ter I month of therapy and was treated with DDD pacemaker 
implantation. One patient was withdrawn after 8 months due 
to hyperthyroidism. 

Discussion 

Our results indicate that amiodarone pretreatment and re- 
peat DC cardioversion in patients with chronic atrial fibrilla- 
tion after ineffective DC cardioversion is a safe procedure and 

TALILL: 111 Comparison of patients who maintained sinus rhythm 
and those with recurrence of atrial fibrillation on amiodarone therapy 
during 12 months’ follow-up 

Group I Group I1 

No. ofpatients 
Age (years) 
Sex (WF) 
Mean duration of AF (months) 
Underlying heart disease (I 
Hypertension 
Ischemic heart disease 
Congestive heart Failure 
Cardioiny apathy 
Lone AF 

Left atrial size (mm) 
Long axis view 

LVEDD (mm) 
Pharmacologic repeat cardioversion 

n =  16 
6 3 f 9  

719 
4 f 3.9 

9 
8 
2 
1 
2 

45 f 4.3 
53 f 5.2 
8 (50%) 

n =  15 
61 f 10 

916 
5k4.7 

8 
9 
3 
2 
2 

46 f 4.9 
54 f 4.0 
1 ( 7 % ) b  

More than one disease entity per patient. 
‘Jp<0.05. 
Abbreviations as in Table I. 

allows for restoration of sinus rhythm in about 65% of pa- 
tients. This observation confirmed the results of a previous 
study showing that the complications just after electroconver- 
sion are well tolerated and of short duration. I 4  Sagrista- 
Sauleda et at. analyzed the effect of amiodarone administra- 
tion on the effectiveness and complications of electrical 
cardioversion of atrial fibrillation. l4 They concluded that 
electrical cardioversion of supraventricular arrhythmias can 
be safely performed in patients on long-term oral or intra- 
venous amiodarone therapy provided that usual precautions 
are observed. 

It is interesting that spontaneous conversion to sinus 
rhythm during amiodarone pretreatment was achieved in 18% 
of our patients. In prior published experiences, 16-7 I% of 
patients converted to sinus rhythm during oral amiodarone 
loading.7-” In our protocol, amiodarone pretreatment t h e  
was rather short (1-2 weeks). Some authors do not reconi- 
mend electrical cardioversion until after 4-6 weeks therapy to 
allow time for spontaneous conversion and to maximize anti- 
arrhythmic benefits following restoration of sinus rhythm.Is 
Gosselink et al. studied factors determining conversion ofdif- 
ficult-to-treat atrial fibrillation with oral amiodarone.l5 In an- 
ticipation of electrical cardioversion, patients were loaded 
with 600 mg amiodarone daily for about 30 days (mean total 
dose 18 f 2 8). At the end of this period, 15% patients were in 
sinus rhythm. Analyzed multivariately, only DEA serum lev- 
el and arrhythmia duration maintained significance. 

The efficacy of amiodarone for atrial fibrillation in the set- 
ting of nonrheumatic cardiac disease has been investigated 
in several  trial^.^-'^ In the majority of these investigations, 
amiodarone has been administered as a diug of last resort, in ;I 
nonrandomized fashion, to patients with paroxysmal or 
chronic atrial fibrillation refractory to multiple trials ofcon- 
ventional antiarrhythinic agents. Low-dose amiodarone was 
successful in maintaining sinus rhythm in 53-79‘5 of patients 
during a mean follow-up of 15-27 months. In our  select 
group of patients undergoing DC repeat cardioversion on 
amiodarone therapy, sinus rhythm was maintained i n  52% at 
1 year. It is interesting that restoration of sinus rhythm on 
amiodarone pretreatment was maintained in most patients 
during 12 months follow-up. 

Gosselink et al. administered low-dose amiodarone (204 +. 
66 mg/day maintenance) to 89 patients with chronic atrial 
fibrillation following cardioversion. Actuarial 3-year sinus 
rhythm maintenance was 53%. Only one patient withdrew 
because of intolerable side effects, and proarrhythmia did not 
occur. In another large retrospective study by Chun rt d. 
the probability of patients with chronic atrial fibrillation re- 
maining in sinus rhythm after cardioversion without recur- 
rence of atrial fibrillation was 87,70 and 55% at I ,  3, and 5 
years, respectively. 

The relatively small group of patients and the lack ofa con- 
trol group limited our study. 

Conclusion 
Pretreatment with amiodarone and repeat DC cardiover- 

sion allows for restoration of sinus rhythm in about 65% of 
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patients with chronic atrial fibrillation after ineffective DC 
cardioversion. Direct-current cardioversion can be safely per- 
formed with the use of standard precautions in patients who 
are receiving amiodarone. Amiodarone has a high rate of 
long-term efficacy in maintaining sinus rhythm in patients 
with refractory atrial fibrillation on first DC cardioversion. 
Restoration of sinus rhythm on amiodarone pretreatment is a 
predictor of sinus rhythm maintenance. 
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