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Objectives. Nonischemic heart disease, especially idiopathic dilated cardiomyopathy, is relatively com-
mon among Japanese patients receiving amiodarone for concomitant ventricular arrhythmia, but the hemo-
dynamic effects of amiodarone in these Japanese patients are unclear. The hemodynamic changes during
chronic amiodarone administration were retrospectively studied in patients with idiopathic dilated car-
diomyopathy and ventricular arrhythmia.

Methods. Fifty-two patientk] 42 males, 10 females, 53+ 2 yeark] mean age+ SE[[ivith ventricular
tachyarrhythmia and idiopathic dilated cardiomyopathy with left ventricular ejection fraction of 27+ 1%

0 mean+ SE[were treated with 20000 400 mg daily of oral amiodarone as the loading dose for the initial 14
days and 1000 200 mg daily maintenance dose for a further 6 months. No patients were taking beta-block-
ers or positive inotropic drugs. Echocardiographic examination was performed before] baselinel] at week 2
and at month 6 of amiodarone therapy. Twenty four-hour Holter monitoring during the same time period
was also performed in 34 patients. Seventeen patients underwent right heart catheterization before and at
week 2.

Results. Echocardiographic measurements showed no significant change in left ventricular end-diastolic
dimension, although there was a slight increase in fractional shortening from 16+ 1% to 19+ 1%l p[J
0.05Cand 18+ 1%] mean+ SEO p 0 0.01Cht week 2 and month 6 of amiodarone therapy, respectively.
Amiodarone markedly reduced the mean heart rate and the frequency of premature ventricular complexes
on ambulatory monitoring. The cardiac index did not change and the pulmonary capillary wedge pressure
tended to decrease slightly at week 2 in the 17 patients who underwent catheterization.

Conclusions. This retrospective study showed no worsening of the hemodynamic state during chronic
amiodarone administration in Japanese patients with idiopathic dilated cardiomyopathy and ventricular

arrhythmia.
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INTRODUCTION

Amiodarone is an effective antiarrhythmic agent
for the treatment of supraventricular and ventricular
arrhythmias'", and is a major pharmacological
option for the treatment of arrhythmia in patients
with heart failure’”. Amiodarone has a negative
inotropic effect’™, but chronic amiodarone treatment
either has no effect or increases left ventricular
ejection fraction in patients with obvious heart dis-
ease*”’". The majority of subjects in these studies
were patients with left ventricular systolic dysfunc-
tion due to ischemic heart disease. In Japan, nonis-
chemic heart disease, especially idiopathic dilated
cardiomyopathy, is relatively common among
patients receiving amiodarone for concomitant ven-
tricular arrhythmia, and the dose and plasma level
are lower than those in western countries'’".
However, little is known about the hemodynamic
effects of amiodarone in Japanese patients with
idiopathic dilated cardiomyopathy.

Beta-blocker administration is now the first-line
therapy in patients with idiopathic dilated car-
diomyopathy and potentially improves the hemody-
namic state''”"°". To assess the effect of amio-
darone, we retrospectively investigated the hemo-
dynamic changes during amiodarone therapy in
patients with idiopathic dilated cardiomyopathy and
ventricular arrhythmia, who were not being treated
with beta-blockers or positive inotropic drugs.

PATIENTS AND METHODS

This retrospective study included 52 patients
with idiopathic dilated cardiomyopathy, 42 males
and 10 females, aged 27 to 77 years] 53+ 2 years

U mean age* SELL] who had received amiodarone
for treatment of nonsustained or sustained ventricu-
lar tachycardia or ventricular fibrillation at The
Heart Institute of Japan, Tokyo Women’s Medical
University between 1988 and 1998. All patients
had left ventricular systolic dysfunction on left ven-
triculography or radionuclide angiography with
mean left ventricular ejection fraction of 27+ 1%,
and were classified in New York Heart Association
functional classes [ tol] . The basal rhythm was
sinus rhythm in 49 patients and permanent atrial
fibrillation in 3. Medical therapy, e.g. digoxin,
diuretics, or vasodilators, was optimized so that all
patients were clinically stable for at least 1 week
before initiation of amiodarone treatment. We
excluded patients receiving beta-blockers or other

antiarrhythmic drugs, or positive inotropic drugs
except digoxin, those with decompensated heart
failure, and those who developed apparent thyroid
dysfunction. Patients received oral loading of amio-
darone at a dose of 400 mg daily for 14 days.
Administration was begun at 200 or 300 mg daily in
some patients because of concomitant organic lung
disease or reduced diffusion capacity of the lungs.
After the initial loading phase, amiodarone was
maintained at a dosage of 100 to 200 mg daily
U 132+ 6mg daily] mean dose+ SE[T]

Echocardiographic examination was performed
befork] baselinel] 2 to 3 weeks aftelr] week 2[hnd 5
to 8 monthk]l month 6[hfter initiation of amio-
darone. The left ventricular end-diastolic dimension
and the fractional shortening were measured on the
two-dimensionally directed M-mode echocardio-
grams. Complete 24-hour Holter monitoring during
the same time period was available in 34 of 52
patients. Seventeen of the 52 patients also under-
went right heart catheterization beforel baseline[]
and at week 2 of amiodarone therapy. Cardiac out-
put was measured by the thermodilution technique.
Written informed consent was obtained for all pro-
cedures.

Values are expressed as mean+ SE. Hemo-
dynamic and ambulatory electrocardiographic
measurements during amiodarone therapy were
compared with the baseline by using the Wilcoxon
rank-sum test. A p value of 1 0.05 was considered
statistically significant.

RESULTS

The hemodynamic measurements, heart rate, and
the frequency of premature ventricular complexes
on Holter monitoring recorded at baseline, week 2
and month 6 of amiodarone therapy are listed in
Table 1.

During amiodarone therapy, left ventricular end-
diastolic dimension did not change, whereas frac-
tional shortening was increased slightly, but signifi-
cantly, at both week 2 and month 6. The cardiac
index was unchanged at week 2, but the pulmonary
capillary wedge pressure tended to decrease. The
mean heart rate and the frequency of premature
ventricular complexes on Holter monitoring were
significantly reduced during amiodarone therapy.

DISCUSSION

Our study observed no worsening of the hemo-
dynamic state or left ventricular systolic function
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Table 10] Hemodynamic measurements, heart rate, and frequency of premature ventricular
complexes at baseline and week 2 and month 6 of amiodarone therapy in patients with
idiopathic dilated cardiomyopathy and ventricular arrhythmia

Baseline Week 2 Month 6

Echocardiography] n[] 5200

Left ventricular end-diastolic dimensiohl mm[] 64+ 1 64+ 1 62+ 2

Fractional shortening] %0 16+ 1 19+ 1° 18+ 1°°
Right heart catheterizatiohl nJ 170

Cardiac indek] //min/m2[J 2.79% 0.15 2.89+ 0.19

Pulmonary capillary wedge pressurel mmHg[ 15+ 2 12+ 21
Holter monitoringl n[J 340

Mean heart raté] beats/min[] 73+ 2 65+ 200 65+ 270

Premature ventricular complexe&] /hr[] 418+ 184 122+ 647 45+ 16

Values are meant SE. " p(J 0.10, " p[0 0.05, "°pJ 0.01 compared with the baseline.

during amiodarone therapy in Japanese patients
with idiopathic dilated cardiomyopathy and ventric-
ular arrhythmia. Essentially, amiodarone has a neg-
ative inotropic effect and a potent vasodilatory
effect'”) so has complex effects on preload/afterload
and heart rate, and improves the hemodynamics
and ventricular contractility in patients with heart
failure. Interestingly, the hemodynamic response to
amiodarone seems to differ with the etiology of
heart failure. Amiodarone tended to improve sur-
vival in patients with CHF-STAT and was associat-
ed with an increase in left ventricular ejection frac-
tion in patients with nonischemic heart disease, but
not ischemic heart disease'®'”". Our results are sim-
ilar to those of a placebo-controlled study, in which
half of the patient population had idiopathic dilated
cardiomyopathy and amiodarone was administered
over 6 months’". The effect of amiodarone on left
ventricular systolic function might not be simply
due to the vasodilatory effect, with a slight increase
in fractional shortening despite no change in left
ventricular end-diastolic dimension. A direct
inotropic effect with prolonged action potential
duration through blocking of potassium channels or
a marked reduction in frequency of ventricular
arrhythmia might be partially responsible for the
hemodynamic reaction to chronic amiodarone
administration. However, the magnitude of this
effect is unclear, because the change was quite
small, and the pharmacological effects of amio-
darone are multiple and complex.

Amiodarone produces direct depression of sinus
and atrioventricular node automaticity and has a
noncompetitive antiadrenergic action, which leads
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to a reduced heart rate"'®". In our patients, amio-
darone markedly reduced heart rate during ambula-
tory monitoring by week 2. However, 17 patients
who underwent right heart catheterization did not
show a subsequent decrease in cardiac index or an
increased pulmonary capillary wedge pressure at
week 2. Moreover, pulmonary capillary wedge
pressure tended to decrease, although this did not
reach statistical significance. Previous studies
yielded conflicting results concerning these hemo-
dynamic parameters*®""*"?'", possibly due to differ-
ences in several factors, such as left ventricular
function, degree of heart failure, etiology, and dose
and duration of administered amiodarone. In our
patients who received amiodarone for over 2
weeks, the effects on cardiac index and pulmonary
capillary wedge pressure might be partly due to the
slight improvement in left ventricular systolic func-
tion.

This retrospective study consisted of small num-
ber of patients, without a control group. Moreover,
left ventricular diastolic function using Doppler
echocardiography could not be retrospectively eval-
vated because of technical factors. Therefore, this
study is limited to a consideration of the hemody-
namic effects of amiodarone in patients with idio-
pathic dilated cardiomyopathy. Most patients with
symptomatic left ventricular systolic dysfunction
should now be treated with an angiotensin convert-
ing enzyme inhibitor and a beta-blocker as first-line
therapy®*". Beta-blockers have major beneficial
effects on left ventricular systolic function and
symptomatic status in heart failure patients with or
without amiodarone®". However, a role still
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remains for amiodarone in the treatment of
supraventricular and ventricular arrhythmia or pre-
vention of sudden death in patients with nonis-
chemic cardiomyopathy”'®**". We consider that
chronic amiodarone administration is useful as an
adjunct to first-line therapy without worsening
hemodynamics in Japanese patients with idiopathic
dilated cardiomyopathy and ventricular arrhythmia.

CONCLUSIONS

This study showed no worsening of the hemody-

namic state during chronic amiodarone administra-
tion in 52 Japanese patients with idiopathic dilated
cardiomyopathy and ventricular arrhythmia, who
were not taking beta-blockers or positive inotropic
drugs. Although this study was retrospective, our
results support the beneficial effect of amiodarone
in Japanese patients with idiopathic dilated car-
diomyopathy associated with high-risk arrhythmia.

goooo

gobobobboooobobuooobobbogoaboooooa
gbobooboobobobooboo-00oon
0O 00 0o0ooo0O oo ooooobooo
oooooooooooooono oo o

gobo:ooooobooboboboboooboboooboboboboboboboOobobon
gobooooooooobooobooooooooooooobooooobobooobooooooog
gobooooooooobooobooooooooooooobooooobobooobooooooog
oobooooooooooooooboocdoobobooobooooooooooogon
Oob:00000000@mooooo27x 1%0000000000000 52000004200
OO0looo0oooO0s3x 200000000 OO0OOOOODOOOOCOOOOOOOOOOO
Uoo0ooooboOonbO2000400mg/dayd 140000000 1000200mg/dayd 6000000
ubobooobOoooOoooOoobOoobOOoOooboOobo2000e0bO0OUOOOOO34000000
goboobo240000000000oo0bobocooboobooobooooooOooooooog
oobo200000000000000O0C000DOC0OO0OO0+x0DO0O0O0OO0OO
oob:000000obo00bobo0ooOo0oobbo0obooOoooOoOoooOOoOobObo0obOOoOooDn
oobOoobooooooobooOtlex 120000000200 19+ 1%lp0o0.0506000 18+
ldpdoolMbnoOooooooooooooooooooboooobooooooooooonn
goboooooooooboboooboooooooooooooboooooboooobooooboooag
gobooooooooobooooboooooooooooboooobooono
oob:0000booocoobbooboooooobooooboooooboboooboOoOoobooOoOoOooonn
ooboooooooooboooboooooobooooboboooobooono

J Cardiol 2003 Apr; 40 411 1690 173

References

10 Podrid PJ: Amiodarone: Reevaluation of an old drug. Ann
Intern Med 1995; 122: 6890 700

200 Stevenson WG, Ellison KE, Sweeney MO, Epstein LM,
Maisel WH: Management of arrhythmias in heart failure.
Cardiol Rev 2002; 10: 80 14

30 Aomine M, Singer DH: Negative inotropic effects of
amiodarone on isolated guinea pig papillary muscle.
Cardiovasc Res 1990; 24: 1820 190

40 Cleland JG, Dargie HJ, Findlay IN, Wilson JT: Clinical,
haemodynamic, and antiarrhythmic effects of long term
treatment with amiodarone of patients in heart failure. Br
Heart J 1987; 57: 4360 445

50 Hamer AWF, Arkles LB, Johns JA: Beneficial effects of
low dose amiodarone in patients with congestive cardiac
failure: A placebo-controlled trial. ] Am Coll Cardiol
1989; 14: 17680 1774

60 Manz M, Jung W, Luderitz B : Hemodynamic effects of
amiodarone during acute and chronic treatment in patients

J Cardiol 2003 Apr; 410 41+ 169—-173



with recurrent sustained ventricular tachycardia. Clin
Investig 1992 70: 4160 420

70 Gottlieb SS, Riggio DW, Lauria S, Peters RW, Shorofsky
SR, Cines M, Froman D, Gold MR : High dose oral amio-
darone loading exerts important hemodynamic actions in
patients with congestive heart failure. ] Am Coll Cardiol
1994 ; 23: 5600 564

800 Mahmarian JJ, Smart FW, Moye LA, Young JB, Francis
M, Kingry CL, Verani MS, Pratt CM: Exploring the mini-
mal dose of amiodarone with antiarrhythmic and hemody-
namic activity. Am J Cardiol 1994 ; 74: 6810 686

90 Ammar A, Wong M, Singh BN: Divergent effects of
chronic amiodarone administration on systolic and diastolic
function in patients with heart disease. Am J Cardiol 1995
75: 4650 469

100 Kasanuki H, Shiga T, Matsuda N, Hagiwara N :
Amiodarone therapy in ventricular arrhythmia: The feature
of efficacy and safety in Japan. Cardiovasc Drug Ther
2001 ; 18] Suppl 10 27 abstr]

110 Gilbert EM, Anderson JL, Deitchman D, Yanowitz FG,
O’ Connell JB, Renlund DG, Bartholomew M, Mealey PC,
Larrabee P, Bristow MR : Long-term beta-blocker
vasodilator therapy improves cardiac function in idiopathic
dilated cardiomyopathy : A double-blind, randomized study
of bucindolol versus placebo. Am J Med 1990; 88: 2230
229

120 Yokota Y, Nomura H, Kawai H, Fukuzaki H: Effect of
long-term beta-blockade therapy in patients with dilated
cardiomyopathy : Serial clinical and echocardiographic
observations. Jpn Circ J 1992; 56: 52061

130 Waagstein F, Bristow MR, Swedberg K, Camerini F,
Fowler MB, Silver MA, Gilbert EM, Johnson MR, Goss
FG, Hjalmarson A, for the Metoprolol in Dilated
Cardiomyopathy] MDC[IIrial Study Group: Beneficial
effects of metoprolol in idiopathic dilated cardiomyopathy.
Lancet 1993 ; 342: 14410 1446

140 Metra M, Nardi M, Giubbini R, Dei Cas L : Effects of
short- and long-term carvedilol administration on rest and
exercise hemodynamic variables, exercise capacity and
clinical conditions in patients with idiopathic dilated car-
diomyopathy. J] Am Coll Cardiol 1994 ; 24: 16780 1687

150 Quaife RA, Gilbert EM, Christian PE, Datz FL, Mealey
PC, Volkman K, Olsen SL, Bristow MR : Effects of
carvedilol on systolic and diastolic left ventricular perfor-
mance in idiopathic dilated cardiomyopathy or ischemic
cardiomyopathy. Am J Cardiol 1996; 78: 7790 784

1600 Singh SN, Fletcher RD, Fisher SG, Singh BN, Lewis HD,
Deedwania PC, Massie BM, Colling C, Lazzeri D:

J Cardiol 2003 Apr; 410 411 169-173

Amiodarone and Hemodynamics in Dilated Cardiomyopathy 173

Amiodarone in patients with congestive heart failure and
asymptomatic ventricular arrhythmia: Survival Trial of
Antiarrhythmic Therapy in Congestive Heart Failure. N
Engl J Med 1995; 333: 770 82

170 Massie BM, Fisher SG, Radoford M, Deedwania PC, Singh
BN, Fletcher RD, Singh SN, for the CHF-STAT
Investigators: Effect of amiodarone on clinical status and
left ventricular function in patients with congestive heart
failure. Circulation 1996; 93: 212802134

1800 Kadish AH, Chen R, Schmaltz S, Morady F: Magnitude
and time course of beta-adrenergic antagonism during oral
amiodarone therapy. J Am Coll Cardiol 1990; 16: 12400
1245

190 Schwartz A, Shen E, Morady F, Gillespie K, Scheinman M,
Chatterjee K: Hemodynamic effects of intravenous amio-
darone in patients with depressed left ventricular function
and recurrent ventricular tachycardia. Am Heart J 1983
106: 8480 856

200 Bopp P, Rasoamanambelo L, Crevoisier JL, Barthelemy
JC, Lomazzi F, Campanini C, Frangos A: Acute hemody-
namic effects of intravenous amiodarone in patients with
coronary artery disease. J Cardiovasc Pharmacol 1985; 7:
2860 289

210 Mostow ID, Vrobel TR, Noon D, Rakita L: Rapid suppres-
sion of complex ventricular arrhythmias with high-dose
oral amiodarone. Circulation 1986; 73: 12310 1238

2200 Hunt SA, Baker DW, Chin MH, Cinquegrani MP, Feldman
AM, Francis GS, Ganiats TG, Goldstein S, Gregoratos G,
Jessup ML, Noble RJ, Packer M, Silver MA, Stevenson
LW, Gibbons RJ, Antman EM, Alpert JS, Faxon DP, Fuster
V, Jacobs AK, Hiratzka LF, Russell RO, Smith SC Ir,
American College of Cardiology/American Heart
Association: ACC/AHA guidelines for the evaluation and
management of chronic heart failure in the adult:
Executive summary: A report of the American College of
Cardiology/American Heart Association Task Force on
Practice Guidelinef] Committee to revise the 1995
Guidelines for the Evaluation and Management of Heart
Failure(] J] Am Coll Cardiol 2001 ; 38: 210102113

2300 Macdonald PS, Keogh AM, Aboyoun C, Lund M, Amor R,
McCaffrey D: Impact of concurrent amiodarone treatment
on the tolerability and efficacy of carvedilol in patients with
chronic heart failure. Heart 1999 ; 82: 5890 593

240 SoRelle R : Cardiovascular news : AMIOVIRT] the
Amiodarone Versus Implantable Defibrillator in Patients
with Nonischemic Cardiomyopathy and Asymptomatic
Nonsustained Ventricular Tachycardia studyl Circulation
2000; 102: E90500 E9051



