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ABSTRACT
Background: Oral amiodarone is used to manage refractory atrial and ventricular arrhythmias. Several
studies have reported that assessment of serum amiodarone concentration is not associated with its effectiveness. In this study, we have attempted to identify electrocardiographic variables significantly associated
with amiodarone effectiveness.
Methods: We analyzed data from 93 consecutive patients (72 men; mean age 64.1±13.0 years) who received oral amiodarone for the treatment of atrial fibrillation (n=50), sustained ventricular tachycardia (n=
44), or ventricular fibrillation (n=20). We assessed the relationships between amiodarone effectiveness and
12-lead electrocardiographic variables, particularly QT interval. The efficacy of amiodarone was evaluated
by the improvement of tachyarrhythmia, change in the electrocardiograph and in the symptoms during
follow-up period.
Results: During the administration period (mean duration 31.8±26.0 months), amiodarone was classified as
effective, on the basis of maintenance of the sinus rhythm for 81 patients (87.1%); however, tachyarrhythmia
remained in 12 patients (12.9%). Although amiodarone prolonged the QT interval, from 411.0±52.5 ms to
457.6±59.0 ms (P＜0.001) during the loading phase, it did not change the interval during the maintenance
phase even though the serum amiodarone concentration varied. Multivariate analysis revealed that the
heart rate was the only variable associated with amiodarone effectiveness (67.4±12.9 bpm in the effective
group vs 80.1±17.7 bpm in the noneffective group, P=0.003) one month after administration.
Conclusions: A decreased heart rate was significantly associated with amiodarone effectiveness; other
electrocardiographic variables including QT/QTc interval, were not associated with its effectiveness.
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Introduction
Amiodarone is classified as a class III antiarrhythmic
drug in the Vaughan-Williams classification. The Sicilian

a mean (SD) follow-up period of 31.8 (26.0) months, and the
correlations of amiodarone effectiveness with 12-lead electrocardiographic variables including QT interval were assessed.

Gambit classification describes many pharmacological ef-

Amiodarone administration protocol

fects of amiodarone. In addition to its potassium channel

Amiodarone was administrated during loading and

blocking effect, it is a calcium channel blocker, sodium

maintenance dose phases. During the loading phase, amio-

channel blocker, and has sympathetic inhibitory action.

darone was started at 400 mg daily orally or 750 mg daily

Furthermore, it has a long half-life due to its extensive dis-

intravenously and was continued at a dose of 50-400 mg

tribution in fatty tissue. Oral amiodarone is effective for

daily after the initial loading phase, one-two weeks. The

treating refractory atrial and ventricular tachyarrhyth-

dose was determined on the basis of arrhythmia control

１―６）

and on the development of side effects. In this study, one

mia.

The antiarrhythmic and pharmacological effects of
amiodarone have been reported.７―１０） Several studies have

month following the initial amiodarone therapy has been
defined as the maintenance phase.

reported that assessment of serum amiodarone concentra-

During the maintenance phase, the presence of symp-

tion is not associated with its effectiveness. On the other

toms was evaluated, and physical examinations, 12-lead

hand, association in short-term administration between

electrocardiography and blood testing were conducted

the antiarrhythmic effects and electrocardiographic vari-

every 1-3 months. Plasma concentrations of amiodarone

ables, especially QT interval were well reported.

and the metabolites of amiodarone (M-amiodarone) were

However, the correlations of long-term administration of

measured every 3-6 months.

amiodarone with changes in electrocardiographic vari-

Effect of amiodarone therapy

ables and antiarrhythmic effects are not well understood.

The efficacy of amiodarone was evaluated by the im-

Amiodarone is a potassium channel blocker and it de-

provement in tachyarrhythmia, the change in electrocar-

creases IKs currents. Decreasing the IKs currents prolongs

diograph and the symptoms during follow-up period. If pa-

the QT interval and develops the tachy-arrhythmias ef-

tients had symptoms, 24-hr Holter monitoring was con-

fect.

ducted. In patients with an implanted pacemaker or im-

In this study, we attempted to identify the transition of

plantable cardioverter defibrillator, the absence of ar-

electrocardiographic variables including QT interval that

rhythmia was defined as no episode of arrhythmia re-

were significantly associated with amiodarone effective-

corded by these devises.

ness during therapy. In addition, the development of the

We divided the 93 consecutive patients into two groups:

efficacy of oral amiodarone is a time consuming process.

the “effective group” and “noneffective group.” The “effec-

We analyzed the serial change of electrocardiographic

tive group” was defined as the group in which tachyar-

variables and examined whether which factors predict the

rhythmia, atrial fibrillation (AF), sustained ventricular

effectiveness of amiodarone at an early stage.

tachycardia (VT), and ventricular fibrillation (VF) had re-

Methods
Study population

solved.
Follow-up of amiodarone side effects
To prevent side effects such as pulmonary toxicity, thy-

In this retrospective study, we reviewed the records of

roid dysfunction, and hepatic disorders, standard blood

191 consecutive patients who received oral amiodarone to

tests, including serum thyroid-stimulating hormone, free-

inhibit atrial or ventricular arrhythmias at our center be-

T3, free-T4, and serum KL-6 level, were checked every 3-6

tween January 2008 and December 2013. The study proto-

months during amiodarone therapy. A chest radiograph

col was approved by the ethics committee of Toho Univer-

was obtained every 3 months. Detection of these side ef-

sity Omori Medical Center with number 26-302.

fects during follow-up resulted in the cessation or in the

The patients who could not be followed with 12-lead

adjustment of amiodarone therapy.

electrocardiographic variables were excluded. Following

Assessment of electrocardiographic variables

exclusion, the total number of patients assessed was 93.

An electrocardiography device (Nihon Kohden, Tokyo,

The effectiveness of amiodarone was investigated during

Japan) was used to record 12-lead electrocardiograms.
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consent for the study protocol, which was approved by the
institutional review board. All private patient data were
anonymized before analysis in this study.

Results
Baseline characteristics
The mean age was 64.1±13.0 years, 72 (77.4%) of the patients were men, and the mean body mass index was 23.1
±4.7 kg/m2. Among the 93 consecutive patients, amiodarone was used to treat AF (n=50; 53.8%), VT (n=44; 47.3%),
or VF (n=20; 21.5%), and the others (n=3; 3.2%). Fig. 1
shows the distribution of AF, VT and VF. The mean amiodarone dose was 152.2 62.9 mg, and the mean duration of
administration was 31.8±26.0 months. During the median
Fig. 1 Distribution of the patients with atrial
fibrillation (AF), ventricular tachycardia (VT)
and ventricular fibrillation (VF).

follow-up period, which was 1270 days (quartiles 1 to 3,757
to 1900 days), amiodarone effectiveness was determined in
81 patients (87.1%). Six patients were treated with other
antiarrhythmic drugs, and 68 patients (73.1%) received

Heart rate, PQ, QRS, and QT interval were measured

beta blockers.

automatically as part of the test. However, we visually con-

Table 1，2 show the baseline characteristics of the

firmed that the variables measured automatically were

study groups. There were significantly more AF patients

correct. QT interval was measured from onset of the QRS

in the noneffective group than in the effective group: 10

complex to the end of the T wave. When a U wave was

(83.3%) vs. 40 (49.4%), respectively (P=0.03). However, there

present, the QT interval was measured to the nadir of the

were no significant differences in the VT/VF patients be-

curve between the T and U wave. Bazettʼs formula, QTc=

tween the effective group and the noneffective group. The

1/2

QT/(RR) , was used to calculate QTc interval from the

maintenance dose of amiodarone was not significantly

QT interval.

higher in the effective group as compared to the noneffec-

Electrocardiography was performed before amiodarone

tive group: 154.6±65.0 mg vs 150.0±63.3 mg. There was

therapy and at 1 and 6 months after the start of amiodar-

no significant difference between groups in the use of beta

one therapy. Data for the variables of interest were then

blockers or other antiarrhythmic drugs. On the other

compared between the effective group and the noneffec-

hand, between the patients with and without AF, there

tive group.

were no significant differences in the clinical factors ex-

Statistical analysis

cept for LVDd (Table 2).

All continuous data are expressed as means±standard

Of the 93 patients, side effects were seen in 23 patients

deviation, medians (interquartile range), or numbers (%).

(24.5%). Interstitial pneumonia was seen in 4 patients, thy-

Univariate analysis (the unpaired t-test and Fisher exact

rotoxicosis in 13, drug eruptions in bradycardia in one, a

test) was used for comparisons between groups. Two-way

prolonged QT in one. In the 23 patients who developed the

repeated measures analysis of variance was used to ana-

side effects, amiodarone therapy was stopped in the 13 pa-

lyze changes in electrocardiographic variables at baseline,

tients (56.5%).

1 and 6 months. Logistic regression was used for multivari-

Electrocardiography variables and amiodarone

ate analysis. A P value of ＜0.05 was considered to indicate

Changes in electrocardiographic variables are shown in

statistical significance. All statistical analyses were per-

Fig. 2. Amiodarone led to a significant increase in the QT

formed using the software package R commander version

interval and a decrease in heart rate during follow-up.

１１）

1.24.

Amiodarone prolonged the QT interval during the loading

Ethical considerations

phase, from 411.0 52.5 ms at baseline to 432.7 46.1 ms at

This study was approved by our institutional review

one month (P<0.001), farther during the maintenance

board (number 26-302). All patients gave their informed

phase, QT interval was prolonged, from 432.7 46.1 ms at
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Table 1

Patient characteristics at baseline
Over all
(93)

Male (%)
Age (years)
Height (cm)
Weight (Kg)
BMI (kg/m2)
Medical history
DM
HT
CHF
IHD
DL
HD
AF (%)
VT (%)
VF (%)
Maintain dose of AMD (mg)
Concentration of AMD (μg/ml)
Concentration of M-AMD (μg/ml)
BB
CCB
Diiuretics
ARB, ACEI
Echocardiography
EF (%)
LVDd (mm)
LAD (mm)
Laboratory data
Cr (mg/dl)
eGFR (ml/min)
Hb (g/dl)
BNP (pg/ml)
HbA1c (%)
TSH (μIU/ml)
f-T3 (pg/ml)
f-T4 (ng/ml)

Non-Effective group
(12)

Effective group
(81)

P

72 (77.4)
64.1±13.0
163.5±9.6
62.4±16.2
23.1±4.7

10 (83.3)
68.1±8.2
163.8±9.2
62.8±8.8
23.2±3.7

62 (76.5)
63.5±13.5
163.4±9.7
62.4±17.1
23.1±4.9

0.728
0.251
0.891
0.925
0.955

28 (30.1)
44 (47.3)
59 (63.4)
44 (47.3)
33 (35.5)
6 (6.5)
50 (53.8)
44 (47.3)
20 (21.5)
152.2±62.9
0.86±0.43
0.65±0.31
68 (73.1)
14 (15.1)
32 (34.4)
58 (62.4)

4 (33.3)
8 (66.7)
7 (58.3)
4 (33.3)
3 (25.0)
0 (0.0)
10 (83.3)
3 (25.0)
1 (8.3)
154.6±65.0
0.89±0.35
0.70±0.24
9 (75.0)
10 (83.3)
4 (33.3)
6 (50.0)

24 (29.6)
36 (44.4)
52 (64.2)
40 (49.4)
30 (37.0)
6 (7.4)
40 (49.4)
41 (50.6)
19 (23.5)
150.0±63.3
0.85±0.44
0.64±0.32
59 (72.8)
69 (85.2)
28 (34.6)
52 (64.2)

0.749
0.217
0.753
0.364
0.529
0.999
0.033
0.127
0.451
0.840
0.096
0.607
0.999
0.999
0.999
0.451

47.7±19.0
57.5±12.1
45.1±9.0

53.4±16.5
57.4±10.4
46.0±4.6

46.8±19.3
57.5±12.4
44.8±9.6

0.267
0.982
0.690

1.38±1.51
57.3±24.8
13.3±2.0
507.9±556.5
5.8±0.8
4.9±22.5
2.37±0.67
1.46±0.61

1.05±0.35
57.3±16.3
13.7±1.4
246.2±132.1
5.9±0.5
4.3±2.4
2.28±0.78
1.60±0.33

1.42±1.61
57.3±25.9
13.3±2.1
546.3±583.9
5.8±0.8
5.0±23.7
2.38±0.66
1.44±0.64

0.427
0.996
0.472
0.096
0.771
0.931
0.684
0.490

BMI, body mass index; AF, atrial fibrillation; VT, ventricular tachycardia; VF, ventricular fibrillation;
AMD, amiodarone; M-AMD, metabolites of amiodarone; AADs, antiarrhythmic drugs: BB; beta blocker,
CCB, calcium channel blocker; ARB/ACEI, angiotensin II receptor blocker/angiotensin-converting enzyme inhibitor; DM, diabetes mellitus; HT, hypertension; CHF, congestive heart failure; IHD, ischemic
heart disease; DL, dyslipidemia; HD, hemodialysis; EF, ejection fraction; LAD, left atrial diameter; LVDd,
left ventricular diameter (diastolic); eGFR, estimated glomerular filtration
Data are expressed as mean±SD or number (%) ．P values were calculated by using the unpaired t-test
and Fisher exact test.

one month to 452.1 53.7 ms at six months (P=0.001). Amio-

diographic variables and amiodarone effectiveness showed

darone therapy did not increase the QTc interval, from

no significant difference between the effective and nonef-

454.5 56.5 ms to 457.6 59.0 ms (P=0.69). The QRS interval

fective groups in any variable at baseline. Heart rate was

did not significantly change before or after the start of

significantly lower after amiodarone therapy. In particular,

amiodarone therapy.

heart rate at 1 month after amiodarone therapy was lower

Analysis

of

the

correlation

between

electrocar-

in the effective group as compared to that in the noneffecToho Journal of Medicine・March 2018
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Table 2 Patient characteristics between with and without AF patients

Male (%)
Age (years)
Height (cm)
Weight (Kg)
BMI (kg/m2)
Medical history
DM
HT
CHF
IHD
DL
BB
Diiuretics
ARB, ACEI
Echocardiography
EF (%)
LVDd (mm)
LAD (mm)
Laboratory data
Cr (mg/dl)
eGFR (ml/min)
BNP (pg/ml)

The others
(43)

AF
(50)

35 (81.4)
62.7±11.8
163.6±9.3
64.1±16.3
23.7±4.9

37 (74.0)
65.2±13.9
163.3±1.0
61.0±16.2
22.7±4.6

P
0.461
0.353
0.884
0.354
0.328

（21）２１

Discussion
Amiodarone prolonged the QT interval and decreased
the heart rate. QT and QTc interval did not predict the effectiveness of amiodarone. Multivariate analysis revealed
that a decreased heart rate was the only variable associated with amiodarone effectiveness. Fortunately, the heart
rate is easily monitored and might thus be a useful marker
of amiodarone effectiveness.

14
18
26
25
19
34
14
32

(32.6)
(41.9)
(60.5)
(58.1)
(44.2)
(79.1)
(32.6)
(74.4)

14
26
33
19
14
34
18
26

(28.0)
(52.0)
(66.0)
(38.0)
(28.0)
(68.0)
(36.0)
(52.0)

43.9±18.6
6.2±1.2
4.4±1.0

50.9±19.0
5.3±1.1
4.6±0.8

1.5±1.3
54.2±22.9
474.0±503.0

1.3±1.7
60.1±26.3
540.3±607.3

0.657
0.406
0.667
0.063
0.130
0.251
0.828
0.033
0.086
＜0.001
0.626

Pharmacological effects of amiodarone
Amiodarone is classified as a class III antiarrhythmic
drug according to the Vaughan-Williams classification.
The electrophysiological effects of amiodarone are complex because it has the effects of a potassium channel
blocker, a calcium channel blocker, a sodium channel
blocker, and a sympathetic inhibitory action. Furthermore,
chronic amiodarone effects develop in the maintenance
phase, while acute administration affects the loading
phase.１２） There were some reports that the follow-up period was one month or more after initial administration of

0.644
0.260
0.579

BMI, body mass index; AF, atrial fibrillation; VT, ventricular tachycardia; VF, ventricular fibrillation; BB, beta
blocker, ARB/ACEI, angiotensin II receptor blocker/angiotensin-converting enzyme inhibitor; DM, diabetes mellitus; HT, hypertension; CHF, congestive heart failure;
IHD, ischemic heart disease; DL, dyslipidemia; EF, ejection fraction; LAD, left atrial diameter; LVDd, left ventricular diameter (diastolic); eGFR, estimated glomerular
filtration
Data are expressed as mean±SD or number (%) ．P values were calculated by using the unpaired t-test and
Fisher exact test.

amiodarone.２，１３）And the chronic effect of amiodarone is developed to change its pharmacologic effects at 4 weeks after initiation of amiodarone therapy.７） According these reports, the maintenance phase was defined as one month after initial amiodarone therapy.
Previous reports show that acute administration of
amiodarone inhibits INa, ICaL, IKr, IK1, If, IKACh, and IKATP currents,７，１３） while chronic administration inhibits IKs and Ito
currents.１，２，７，１３） Action potential duration is not prolonged
during acute administration, regardless of inhibition of the
IK currents, because inhibition of the inward Na＋ and Ca2＋
currents is greater than inhibition of the outward K＋ current during acute amiodarone administration.７，１４，１５） During
chronic administration, the inhibitory action of amiodarone

tive group (67.4 12.9 bpm vs 80.1±17.7 bpm, respectively;

on IKs and Ito currents prolongs the action potential dura-

P=0.003; Table 3 and Fig. 2).

tion, which suppresses VT/VF.１，３，１５，１６）

We set the cut-off value of the heart rate to 75 bpm, be-

Electrocardiographic variables and amiodarone ef-

cause an ROC curve comparing the heart rate and the effi-

fectiveness

cacy of amiodarone showed the cut-off value of the heart

Amiodarone prolonged the RR interval but not the QT/

rate to be 75 bpm (AUC, 0.71; 95% CI, 0.552 0.875, Fig. 3).

QTc interval during the acute phase. However, chronic

Among clinical factors, logistic regression models from

amiodarone administration prolonged the QT and QTc in-

multivariate analysis revealed that a decreased heart rate

tervals. Prolongation of amiodarone-induced repolarization

<75 bpm was the only variable associated with amiodar-

is homogeneous; therefore, the risk of Torsade de Pointes

one effectiveness (OR 0.22, 95% CI 0.057-0.87, P=0.03; Table

due to amiodarone-induced QT prolongation is lower than

4), after adjusting for arrhythmia type. We decided a cut-

that with other antiarrhythmic drugs.１，３）

off value of the QT interval of 430 ms, because the mean of
QT interval was about 430 ms.
Vol. 4 No. 1
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Fig. 2 Change in electrocardiographic variables
Amiodarone significantly increased the QT interval and decreased the heart rate during follow-up. P values were calculated by
two-way repeated-measures ANOVA. Error bars showed standard deviation.
＊ P＜0.05, ＊＊ P＜0.001 for intragroup differences; #P＜0.05 for differences between groups

Table 3
therapy

Electrocardiographic variables at baseline and 1 month after amiodarone

Non-Effective group
(12)

Effective group
(81)

P

84.6±16.4
204.0±50.2
108.5±24.2
400.8±46.9
437.9±35.4

85.7±23.6
181.9±50.8
117.8±33.7
412.5±53.4
457.0±58.8

0.870
0.403
0.358
0.471
0.277

80.1±17.7
203.0±39.7
100.5±13.8
402.8±24.8
439.3±18.1

67.4±12.9
1991.8±46.6
118.8±29.9
437.1±47.0
451.5±40.0

0.003
0.569
0.040
0.015
0.301

Electrocardiography baseline
HR (bpm)
PQ (ms)
QRS (ms)
QT (ms)
QTc (ms)
Electrocardiography 1 Mo
HR̲1Mo (bpm)
PQ̲1Mo (ms)
QRS̲1Mo (ms)
QT̲1Mo (ms)
QTc̲1Mo (ms)

Mo, month; HR, heart rate
Data are expressed as mean±SD or number (%)．P values were calculated by using the unpaired t-test.

val.１―３） In addition, some reports found that amiodarone-

creased heart rate was associated with amiodarone effec-

induced QT interval prolongation was related to the drug

tiveness. Heart rate at 12 months after amiodarone ther-

２）

concentration. However, these studies reported no signifi-

apy did not significantly differ between the effective and

cant correlation between amiodarone effectiveness and

noneffective group (64.0±10.6 vs. 66.3±14.3 bpm, P=0.70);

the 12-lead electrocardiography variables, including QT in-

however, a few patients (n=4) in the noneffective group re-

terval.２） QT interval was prolonged at one and six months

ceived amiodarone at 12 months after therapy, which

after amiodarone therapy. In addition, PQ and QRS inter-

might explain the nonsignificant difference between

１７）

val were unchanged, as was the case in previous reports.
Heart rate and amiodarone effectiveness

Among the clinical variables investigated, only a de-

groups.
Amiodarone blocks the Na and HCN channels during
acute administration. Prolongation of action potential by
Toho Journal of Medicine・March 2018
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Table 4 Predictors of amiodarone effectiveness,
as determined by multivariate logistic analysis
N＝93
HR̲1Mo＜75
QT̲1Mo＞430
AF
VT
VF

Multivariable Analysis
OR (95%CI)
0.22
0.66
3.03
0.68
0.61

(0.057-0.865)
(0.100-4.340)
(0.642-14.300)
(0.125-3.710)
(0.097-3.790)

P value
0.030
0.665
0.161
0.658
0.592

OR, odds ratio; CI, confidence interval; Mo,
month; HR, heart rate; AF, atrial fibrillation; VT,
ventricular tachycardia; VF, ventricular fibrillation
P values were determined by multivariate logistic analysis.

dependence of the K＋channel blocking action. However,
Fig. 3 ROC Curves between the heart rate at one month
and efficacy of amiodarone
An ROC curve comparing the heart rate and efficacy
shows that the cut-off value of the heart rate was 75 (AUC,
0.71; 95% CI, 0.552-0.875).

amiodarone does not have the reverse use-dependence action. Therefore, bradycardia might not increase the effect
of amiodarone, instead amiodarone effects may induce
bradycardia.
Heart rate is also affected by other drugs, such as calcium channel blockers and beta blockers. However, in the

inhibiting IKs current and alpha- or beta-blocking activity

present study there was no significant difference in the

occurs during chronic administration. Sinus node auto-

use of these drugs between groups.

maticity and suppression of intraventricular conduction

Thyroid effect and amiodarone

due to blocking of the Na and HCN channels also occur

Amiodarone-induced thyrotoxicosis has been reported.

during the acute phase, and the heart rate is decreased by

Amiodarone inhibits conversion of the enzyme triiodothy-

these processes. The action potential duration and QT in-

ronine to thyroxine in peripheral tissues. Amiodarone con-

terval are prolonged during chronic administration, and

tains iodine, an excess of which suppresses the synthesis

tachyarrhythmias such as VT/VF and AF are sup-

and secretion of thyroid hormone (Wolff-Chaikoff ef-

１，
２，
７，
１３）

These previous findings suggest how a de-

fect).１８，１９） Amiodarone-induced hyperthyroidism is a de-

creased heart rate might function as an early marker of

structive form of thyroiditis. However, the amiodarone

amiodarone effectiveness.

dose is not correlated with hyperthyroidism risk. If hyper-

pressed.

Tachyarrhythmias are suppressed by not only K channel blocking, but also by Na, HCN channel receptor block-

thyroidism develops, it usually resolves within a few
months.１９）

ing activity. Prolongation of amiodarone-induced repolari-

Previous studies showed phenotypic resemblance be-

zation is homogeneous. Therefore, QT interval may not be

tween long-term amiodarone therapy and amiodarone-

associated with amiodarone effectiveness. Reduction of

induced hypothyroidism. The factors noted in this resem-

heart rate decreases the risk of arrhythmia development

blance were prolongation of the action potential duration

due to the multichannel blocking action of amiodarone.

and refractory period, decreased heart rate, and decreased

These channel blocking effects inhibit delayed afterdepo-

myocardial oxygen consumption. However, some reports

larization and Ca spark. These blocking effects also lead to

have proposed different hypotheses.１４，２０）

the reduction of heart rate. IKs and Ito currents were firmly

In the present study, hypothyroidism was present in 11

suppressed similarly to other channel currents in patients

patients (11.8%). Although serum thyroid-stimulating hor-

with decreased heart rate, and it seems that antiarrhyth-

mone concentration was significantly higher after amio-

mic effect was obtained. The other class III anti-

darone therapy, it was not significantly correlated with

arrhythmia drugs such as nifekalant, have the reverse use-

amiodarone effectiveness, heart rate, or thyroid function.

Vol. 4 No. 1
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Study limitations
This study had some potential limitations. First, it was a
retrospective, observational study at a single center. Second, there were only a few cases of the noneffective group
of VT/VF, when patients were divided into 2 groups (VT/
VF and AF), and it might make it a poor analysis. On the
other hand, we tried addressing this problem to use the logistic regression model after adjusting for this factor, because there were no significant differences in the patients
who developed VT/VF and AF (Table 2).
Finally, only a few patients received amiodarone for
longer than six months, which might have resulted in bias.
Larger-scale studies are therefore necessary to confirm
our conclusions.

Conclusions
Decreased heart rate＜75 bpm at one month after amiodarone therapy was the only predictor associated with
amiodarone effectiveness. Serum amiodarone concentration and other electrocardiographic variables, including
QT interval, were not predictors associated with amiodarone effectiveness.
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