










AMIODARONE IN CHF BELLO AND M A S S I E 

Amiodarone's 
role in post-
Mi patients 
remains 
unsettled 

C A patients had a higher baseline heart rate 
(90 bpm vs 80 bpm)—and baseline tachycar-
dia identified the group of patients who 
responded in GESICA. 

Study design. The lack of blinding in 
GESICA may have introduced bias in patient 
management. 

• EMIAT AND CAM I AT: Ml SURVIVORS 

Two other major trials examined the use of 
amiodarone in survivors of myocardial infarc-
tion, not CHF per se.51-52 Nevertheless, they 
are relevant, since patients in these studies 
had reduced ejection fractions, and many had 
CHF. Indeed, ejection fraction is the most 
powerful predictor of survival after myocar-
dial infarction.57 '58 In both studies, amio-
darone did not affect the survival rate at all. 

EMIAT and all-cause mortality 
EMIAT (European Myocardial Infarction 
Arrhythmia Trial)52 was designed to assess 
the effect of amiodarone on mortality in 
patients with left ventricular dysfunction 
after a recent myocardial infarction, with or 
without ventricular arrhythmias. The 1,486 
study patients all had left ventricular ejection 
fractions of 4 0 % or lower; 50% were in 
NYHA class I, and 5 0 % were in NYHA 
classes II or III. 

The patients received either amiodarone 
(800 mg for 14 days, 400 mg for 14 weeks, and 
then 200 mg until the end of the study) or 
placebo. The mean duration of follow-up was 
21 months. 

Results . The all-cause mortality rate was 
the same in both groups (14 .5% vs 14.69%), 
but deaths due to arrhythmia were 3 5 % lower 
in the treated group (P = .05). The mortality 
rate was higher in those with frequent or 
complex arrhythmias than in those without 
(20% vs 10%), but this group represented 
only 4 0 % of the sample. Notably, a strong 
tendency toward a favorable interaction 
between the use of beta-blockers and amio-
darone treatment was found. Patients receiv-
ing a beta-blocker at baseline had a 5 0 % 
lower rate of cardiac mortality on amio-
darone than on placebo, while patients not 
receiving a beta-blocker had no reduction (P 
= .06 for interaction). 

CAM I AT: Risk reduced 
T h e CAMIAT (Canadian Amiodarone 
Myocardial Infarction Arrhythmia Trial)51 was 
designed to assess the effect of amiodarone on 
the risk of resuscitated ventricular fibrillation 
or death due to arrhythmia, among survivors of 
myocardial infarction with baseline ectopy. 
Similar to the EMIAT patients, the 1,202 
CAMIAT patients had all survived a myocar-
dial infarction. However, instead of a decreased 
ejection fraction, the entry criterion for the 
CAMIAT patients was frequent or repetitive 
ventricular premature beats (> 10 per hour or 
more than one run of ventricular tachycardia). 

Patients received amiodarone (10 mg/kg 
daily for 2 weeks, 300 to 400 mg daily for 3.5 
months, 200 to 300 mg daily for 4 months, 
and then 200 mg for 5 to 7 days per week for 
16 months) or placebo. The mean follow-up 
was 1.79 years. 

Results. As in EMIAT, amiodarone did 
not reduce the total mortality rate significant-
ly (5 .2% vs 6.4% per year, P = .129). However, 
a 3 8 % (2.3% vs 3.7% per year) reduction in 
the combination of resuscitated ventricular 
fibrillation plus arrhythmic death was observed 
(P = .029). 

Amiodarone also suppressed ventricular 
premature beats: by the fourth month of the 
trial, the rate of arrhythmia had decreased in 
8 4 % of amiodarone-treated patients and in 
3 5 % erf placebo patients, and similar findings 
were present at the eighth month. However, 
the number of outcome events was insufficient 
to enable the investigators to assess whether 
the reduction in ventricular premature beats 
was related to the amiodarone treatment. 

Role of amiodarone after Ml is unclear 
The role of amiodarone in postinfarction 
patients remains unsettled. In post hoc analy-
ses of both trials, patients with CHF or an 
infarction before the index event had more 
evidence of benefit. Both studies also found 
that patients taking amiodarone and beta-
blockers had fewer cardiac deaths and a greater 
improvement in left ventricular function. 

• DRAWING COMCLUSIONS 
FROM THE TRIAL DATA 

Taken together, these four trials show that 
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amiodarone can be used safely in patients 
with CHF, making it the drug of choice for 
treating arrhythmias in CHF. 

However, with respect to efficacy, the tri-
als do not resolve the question of whether 
amiodarone has a role in the treatment of 
asymptomatic ventricular arrhythmias or of 
CHF per se, since patients with CHF are at 
increased risk for sudden death. Without a 
more conclusively positive trial, the use of 
amiodarone cannot be recommended for the 
CHF population as a whole. 

Which patients are more likely to benefit 
from amiodarone therapy? 
Looking at the four trials together, if one were 
to try to identify a group of patients in whom 
amiodarone might be more likely to be bene-
ficial, one might select patients with more 
severe CHF due to nonischemic cardiomyopa-
thy who present with persistent tachycardia. 
The latter point raises the possibility that 
some (perhaps even most) of the apparent 
benefit of amiodarone in some patient sub-
groups is due to its beta-blocking actions. 

• AMIODARONE FOR ATRIAL FIBRILLATION 
IN PATIENTS WITH CHF 

Although this article focuses on ventricular 
arrhythmias, amiodarone has also emerged as 
an important agent in managing supraventric-
ular arrhythmias. 

Atrial fibrillation is common in CHF. 
Indeed, 2 7 % of patients in the GES1CA trial 
and 15% of those in CHF-STAT were in atri-
al fibrillation at baseline. In CHF-STAT, the 
amiodarone group experienced a significantly 
lower rate of new-onset atrial fibrillation.50 

Perhaps more as a marker than as a mecha-
nism, atrial fibrillation appears to be associat-
ed with an increased risk of death in patients 
with CHF.59 

Amiodarone is effective in reestablishing 
and maintaining sinus rhythm in CHF 
patients with atrial fibrillation60'61 and, as 
noted above, is the only agent whose safety is 
established in this setting. Stevenson et al62 

found that patients with advanced heart fail-
ure and atrial fibrillation treated with amio-
darone had a markedly better 2-year rate of 
surviving and not experiencing sudden death 

than did those treated with class IA antiar-
rhythmic agents. Whether the beneficial 
effect of amiodarone is through restoration of 
sinus rhythm or rate control is unknown, but 
amiodarone should be considered the drug of 
choice in CHF patients for both applications. 

• SIDE EFFECTS 

Concerns about the side effects of amiodarone 
have limited its use. However, the large ran-
domized trials reviewed above suggest that 
amiodarone rarely causes serious cardiac 
adverse effects such as ventricular arrhyth-
mias. Bradyarrhythmias are perhaps more 
common, but rarely life-threatening. 
Noncardiac toxicity and side effects remain 
the primary limitation of long-term amio-
darone therapy. 

In contrast to earlier reports when higher 
amiodarone doses were common, severe amio-
darone toxicity is relatively infrequent today. 

Pulmonary toxicity 
The most feared problem, pulmonary toxicity, 
illustrates this point. CHF-STAT investiga-
tors evaluated the pulmonary effects of amio-
darone in patients with CHF, in those with 
chronic pulmonary obstructive disease, and in 
those undergoing a surgical procedure.63 

Chest radiography and pulmonary function 
tests, including the diffusing capacity of car-
bon monoxide (DLCO), were performed at 
the time of entry into the trial, and annually 
thereafter. No significant differences in 
DLCO were seen at any time in either the 
amiodarone or the placebo group. Only at 1 
year was a slight but significant difference in 
DLCO noted between all survivors and those 
with chronic obstructive pulmonary disease. 
No difference between the two groups was 
noted in terms of noncardiac mortality for all 
patients or those with chronic obstructive pul-
monary disease. 

In patients undergoing surgery, the rate of 
noncardiac perioperative death was similar for 
the amiodarone and placebo groups. 
Pulmonary fibrosis as shown on chest radiog-
raphy was seen in three patients (0.8%) 
receiving placebo and in four patients (1.1%) 
treated with amiodarone. Other pulmonary 
complications, such as effusions and consoli-

Severe 
amiodarone 
toxicity is less 
frequent today 
with lower 
dosing 
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AMIODARONE IN CHF BELLO AND MASSIE 

T A B L E 2 

Adverse effects of amiodarone 

ADVERSE EFFECT EVENTS IN THE AMIODARONE EVENTS IN THE PLACEBO 
GROUP (N=738) GROUP (N=727) 

Hepatic 9 (1.2%) 6 (0.8%) 
Gastrointestinal 31 (4.2%) 24 (3.3%) 
Pulmonary 14 (1.9%) 5 (0.7%) 
Thyroid 27 (3.7%) 3 (0.4%) 
Neurologic 34 (4.6%) 14 (1.9%) 
Skin 17 (2.3%) 5 (0.7%) 
Eye 11 (1.5%) 1 (0.4%) 
Bradycardia 24 (3.3%) 10 (1.4%) 
Drug discontinued 169 (22.9%) 112 (15.4%) 

Adapted from Vorperian et al, reference 64 

dation, occurred in one patient (0 .3%) on 
placebo and in six patients (1 .8%) in the 
amiodarone-treated group. The overall inci-
dence of pulmonary complications in patients 
with and without C O P D was similar (2 .4% vs 
2 .8%). This study demonstrated that amio-
darone can he safely used, with an acceptable 
level of pulmonary toxicity. 

Other side effects 
Other frequent side effects continue to limit 
the use of amiodarone. In a recent meta-analy-
sis, Vorperian et al64 calculated that amio-
darone in low doses produced no higher rates 
of hepatic and gastrointestinal side effects 
than did placebo, but did produce significant-
ly higher rates of thyroid, neurologic, skin, and 
ocular side effects and bradycardia. They also 
observed a trend toward increased pulmonary 
adverse effects, although this did not reach 
statistical significance (TABLE 2 ) . 

Although amiodarone can cause signifi-
cant thyroid abnormalities (especially 
hypothyroidism), this usually becomes appar-
ent on thyroid function tests performed in the 
first year of treatment and can be managed 
with thyroid hormone replacement therapy or, 
uncommonly, thyroid suppression. 

• PATIENT COMPLIANCE 

Major complaints of adverse effects in patients 
taking amiodarone are few. However, because 

Reduce digoxin 
doses before 
starting 
amiodarone 

of the high rate of minor side effects, patients 
may feel less well taking amiodarone, so com-
pliance is a significant problem. In the meta-
analysis,64 patients were significantly more 
likely to discontinue low-dose amiodarone 
than to discontinue placebo. A high rate of 
discontinuation was also noted in the clinical 
trials (TABLE 3 ) . All trials but GESICA, which 
was not blinded, showed a high rate of discon-
tinuation of the drug. The much lower with-
drawal rate in the G E S I C A trial probably 
reflects a greater effort to continue therapy in 
patients known to be receiving the active drug. 

Drug interactions 
Drug interactions with amiodarone require 
careful attention in heart failure patients. For 
example, amiodarone reduces digoxin clear-
ance by approximately 3 0 % . 6 5 Therefore, 
digoxin doses should be reduced by 3 0 % to 
5 0 % (depending on pretreatment digoxin lev-
els) when starting amiodarone. Similarly, 
amiodarone poteiTtiates the .effects of warfarin 
by approximately 50%. 6 6 Accordingly, war-
farin therapy should be started at low doses if 
the patient is already taking amiodarone, and 
warfarin doses should be monitored closely or 
reduced by about 3 0 % when amiodarone is 
started. 

• REMAINING CHALLENGES 

Implantable devices and amiodarone 
The incidence of sudden death remains high 
in CHF patients, particularly in those with 
symptomatic or sustained ventricular arrhyth-
mias. Our experience has generated consider-
able interest in device therapy for these 
patients. 

Three recent trials have evaluated the 
role of implantable cardiac defibrillators in 
patients who have experienced hemodynami-
cally unstable ventricular arrhythmias or have 
survived ventricular arrhythmias. T h e 
Antiarrhythmics vs Implantable Defibrillators 
(AVID) trial compared antiarrhythmic thera-
py (amiodarone, in the majority of patients) 
with implantable cardiac defibrillators in 
1,016 patients with an ejection fraction of 
4 0 % or less, 5 5 % of whom had CHF, and 
found a 3 7 % lower 2-year mortality ( 1 2 % vs 
20%) with the device. 
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T A B L E 1 

Rates of discontinuation in amiodarone trials 

TRIAL DISCONTINUATION FOR ANY REASON DISCONTINUATION FOR SIDE EFFECTS 
A M I O D A R O N E PLACEBO A M I O D A R O N E PLACEBO 

GESICA* 6 % Not given 5% Not given 
CHF-STAT+ 4 0 % 33% 2 7 % 23% 
CAMIAT* 26% 26% 26% 14% 
EMIAT§ 39% 21% 31% 12% 

"GESICA = Grupo de Estudio de la Sobrevida en la Insuficiencia Cardiaca en Argentina, reference 49 
tCHF-STAT = Veterans Affairs Survival Trial of Antiarrhythmic Therapy in Congestive Heart Failure, reference 50 
•EMIAT = European Myocardial Infarction Arrhythmia Trial, reference 51 
5CAMIAT = Canadian Amiodarone Myocardial Infarction Arrhythmia Trial, reference 52 

In the Cardiac Arrest Study Hamburg 
( C A S H ) , survivors of cardiac arrest fared bet-
ter with implantable devices than with either 
amiodarone or metoprolol. The same trends 
were observed in the Canadian Implantable 
Defibrillator Study (CIDS) , in which there 
was a 19.5% reduction in mortality with the 
implantable device vs amiodarone (P = .07). 

Based on these results, an implantable 
cardiac defibrillator is recommended for 
patients with symptomatic ventricular tachy-
cardia or who have survived ventricular fibril-
lation, unless the patient's prognosis is poor 
due to end-stage CHF or other medical prob-
lems.6 7-6 9 If frequent shocks result, amio-
darone becomes a useful adjunctive therapy.70 

Managing asymptomatic 
ventricular arrhythmias 
T h e management of patients with asympto-
matic ventricular arrhythmias remains much 
more problematic, and there is no consensus 
on the best approach. As noted in this article, 
empiric amiodarone has been disappointing as 
a general approach but may be useful in select-
ed individuals. 

T h e recently published Multicenter 
Automatic Defibrillator Implantation Trial 
( M A D I T ) 7 1 has been interpreted as indicat-
ing that patients with prior myocardial infarc-
tion, left ventricular dysfunction, and asymp-
tomatic ventricular arrhythmias may have a 
better prognosis with an implantable car-
dioverter-defibrillator, provided they have 
inducible but not suppressible sustained ven-

tricular tachycardia on electrophysiologic 
testing. Notably, the M A D I T trial was not 
directed at a population with C H F and was 
not a randomized trial of antiarrhythmic vs 
device therapy. Furthermore, there was little 
use of beta-blockers in the medical therapy 
limb. Additional studies will be required 
before devices can be recommended for C H F 
patients with asymptomatic ventricular 
arrhythmias. 

Several trials are in progress or have been 
recently completed comparing implantable 
cardiac defibrillators with conventional thera-
py for ventricular arrhythmias.72-75 Most rele-
vant to the heart failure population is the 
ongoing Sudden Cardiac Death Heart Failure 
Trial (SCD-HeFT) , 7 5 which is randomizing 
patients in N Y H A class II or III C H F and 
with ejection fractions below 3 5 % to placebo, 
amiodarone, or implantation of a cardiac 
defibrillator. This trial will demonstrate which 
therapy is the best. 

The MADIT-II trial is also evaluating the 
role of implantable cardiac defibrillators as 
therapy in patients with CHF who have not 
experienced symptomatic arrhythmias. 

Use of beta-blockers in CHF 
As the use of beta-blocker therapy in C H F 
increases, this may prove to be equally or more 
effective than amiodarone in many patients, 
with amiodarone reserved for those whose 
C H F is unstable or severe enough to con-
traindícate beta-blockers. This important ques-
tion will also be assessed in SCD-HeFT. • 
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