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The purpose of this multicenter randomized trial was to compare total mortality during
therapy with amiodarone or an implantable cardioverter-defibrillator (ICD) in patients with
nonischemic dilated cardiomyopathy (NIDCM) and nonsustained ventricular tachycardia
(NSVT).
BACKGROUND Whether an ICD reduces mortality more than amiodarone in patients with NIDCM and
NSVT is unknown.
METHODS
One hundred three patients with NIDCM, left ventricular ejection fraction ⱕ0.35, and
asymptomatic NSVT were randomized to receive either amiodarone or an ICD. The primary
end point was total mortality. Secondary end points included arrhythmia-free survival, quality
of life, and costs.
RESULTS
The study was stopped when the prospective stopping rule for futility was reached. The
percent of patients surviving at one year (90% vs. 96%) and three years (88% vs. 87%) in the
amiodarone and ICD groups, respectively, were not statistically different (p ⫽ 0.8). Quality
of life was also similar with each therapy (p ⫽ NS). There was a trend with amiodarone, as
compared to the ICD, towards improved arrhythmia-free survival (p ⫽ 0.1) and lower costs
during the first year of therapy ($8,879 vs. $22,039, p ⫽ 0.1).
CONCLUSIONS Mortality and quality of life in patients with NIDCM and NSVT treated with amiodarone
or an ICD are not statistically different. There is a trend towards a more beneficial cost profile
and improved arrhythmia-free survival with amiodarone therapy. (J Am Coll Cardiol 2003;
41:1707–12) © 2003 by the American College of Cardiology Foundation
OBJECTIVES

The optimal therapy for prevention of sudden death in
patients with nonischemic dilated cardiomyopathy
(NIDCM) and asymptomatic nonsustained ventricular
tachycardia (NSVT) has not been determined. The results
of Grupo de Estudio de la Sobrevida en la Insuficiencia
Cardiaca en Argentina (GESICA) and Survival Trial of
Antiarrhythmic Therapy in Congestive Heart Failure
(CHF-STAT) suggest that amiodarone therapy in patients
See page 1713
with a NIDCM may have a beneficial or neutral effect on
survival (1,2). An implantable cardioverter-defibrillator
(ICD) effectively prevents sudden cardiac death (SCD) and
improves total mortality compared to antiarrhythmic drug
therapy in some patient groups (3–5). However, whether
ICDs also reduce mortality in patients with NIDCM and
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asymptomatic NSVT is unknown. Therefore, the purpose
of this multicenter trial was to compare total mortality in
patients with NIDCM and asymptomatic NSVT randomly
assigned to therapy with amiodarone or an ICD.

METHODS
Study design. Ten centers participated in this trial (see
Appendix), and the institutional review boards approved the
study protocol. Subjects were randomly assigned to receive
either amiodarone or an ICD. Randomization was stratified
by center. Patients were enrolled between August 1996 and
September 2000, and follow-up ended June 30, 2001.
Patients who refused study participation were followed in a
voluntary registry.
Inclusion criteria for the study included a NIDCM, an
ejection fraction ⱕ0.35, asymptomatic NSVT, New York
Heart Association functional class I to III, and age ⱖ18
years. A NIDCM was defined as left ventricular dysfunction
in the absence of coronary artery disease (CAD) or disproportionate to the severity of CAD. Nonsustained VT was
defined as at least three consecutive ventricular premature
depolarizations with a rate ⬎100 beats/min, lasting ⬍30 s
and not associated with symptoms of cerebral hypoperfusion. Optimal medical therapy with angiotensin-converting
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Abbreviations and Acronyms
CAD
⫽ coronary artery disease
ICD
⫽ implantable cardioverter-defibrillator
NIDCM ⫽ nonischemic dilated cardiomyopathy
NSVT ⫽ nonsustained ventricular tachycardia
SCD
⫽ sudden cardiac death
VF
⫽ ventricular fibrillation
VT
⫽ ventricular tachycardia

enzyme inhibitors, beta-blockers, and potassium-sparing
diuretics was strongly encouraged and attempted throughout the duration of the study. Exclusion criteria included
syncope, pregnancy, a contraindication to amiodarone or
defibrillator therapy, or concomitant therapy with a Class I
antiarrhythmic drug.
The primary end point of the study was total mortality.
Secondary end points consisted of SCD, non-SCD, noncardiac death, syncope, arrhythmia-free survival, quality of
life, and costs. Arrhythmia-free survival was defined as
freedom from death, syncope, appropriate ICD therapy, and
sustained ventricular tachycardia (VT) or ventricular fibrillation (VF). Patients who underwent cardiac transplantation
were censored from data analysis beginning on the day of
transplantation.
Study design rationale. Electrophysiologic testing has not
been found useful for risk stratification in patients with
NIDCM and asymptomatic NSVT (6 – 8). Therefore, amiodarone and the implantable defibrillator were used empirically to determine whether either therapy was more effective than the other.
A control group was not included because this would
have substantially increased the required sample size, making the study less feasible. Furthermore, it was felt that the
absence of a control group would not invalidate the results
of the study. No previous study has demonstrated a negative
effect of amiodarone or an ICD on survival (1–5,9 –12).
Therefore, if a difference in mortality between the amiodarone and ICD groups was observed, it was felt reasonable to
assume that the mortality difference was not due to a
negative effect of amiodarone or the ICD. On the other
hand, if the two therapies were found to be equivalent, it
was felt that differentiation between a neutral versus an
equally positive effect on survival would be possible based on
analysis of the stored electrograms recorded by the implantable defibrillators. If episodes of VT or VF were documented by the stored electrograms, this would imply that
the patients treated with amiodarone would have experienced similar arrhythmias in the absence of amiodarone.
Sample size calculation. During the anticipated follow-up
duration of two years, the expected total mortality rates were
20% in the patients treated with amiodarone and 10% in the
patients treated with an ICD (1–3). An 80% power to
identify a reduction in total morality from 20% to 10% was
calculated to require 219 patients in each group (p ⬍ 0.05,
two-sided t test).
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Therapy and follow-up. Amiodarone therapy was initiated
at a dose of 800 mg/day. The amiodarone dosage was
decreased to 400 mg/day after seven days and to 300 mg/day
after one year. Among the patients treated with amiodarone, thyroid function studies, aspartate and alanine
transaminase plasma levels, and a chest X-ray were obtained
at baseline and every four months during follow-up. Serum
concentrations of amiodarone and desethylamiodarone were
obtained four months and one year after initiation of
amiodarone therapy.
Implantable defibrillators were inserted using conventional non-thoracotomy techniques. A successful implant
was achieved in each patient. Defibrillator follow-up was
performed every four months. This included evaluation of
stored electrograms and sensing and pacing functions. No
patient was lost at follow-up.
Outcome classification. An events committee determined
the causes of death. Each of the three members of the events
committee independently evaluated all information available
regarding each death. To assure a blinded review, all
references to amiodarone or ICD therapy were removed
from the reviewed documents, including the death certificate, other relevant medical records, and interviews with
family members. The members of the events committee
adjudicated differences in the cause of death and a consensus
was reached. The stored electrograms and all available
clinical data were used to determine the appropriateness of
ICD therapies.
Quality of life. Quality of life was measured using the
Quality of Well Being Schedule and the State Trait Anxiety
Inventory (13,14). Patients completed both questionnaires
at the time of randomization and during follow-up visits.
Cost analysis. Inpatient and outpatient cost data were
collected for the 24 patients who received care within the
University of Michigan Health System. Data from the
University of Michigan Health System cost accounting
system were used. Data were gathered for a one-year
interval, starting at the time at which the patient entered the
trial. There was no attempt to eliminate costs for noncardiac
care. Drug costs, based on wholesale costs, were calculated
only for the drugs for which dosage information was
collected, including amiodarone, beta-blockers, angiotensin
converting enzyme inhibitors, digoxin, diuretics, warfarin,
and aspirin.
Statistical analysis. All analyses were based on intentionto-treat. Primary and secondary end points were compared
between the two groups with a log-rank test, and survival
curves were constructed using Kaplan-Meier methods.
Continuous variables are expressed as mean ⫾ 1 SD and
were compared using Student t test, except for comparisons
between baseline and one-year quality-of-life scores within
the two study groups, which were compared with a paired t
test. A chi-squared or Fisher’s exact test was used to
compare nominal variables. A p ⬍ 0.05 was considered
statistically significant.
A data safety monitoring board evaluated the results every
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Table 1. Patient Characteristics

n
Age (yrs)
% Female
LVEF
Duration of NIDCM (yrs)
Diabetes mellitus (%)
Hypertension (%)
CAD ⬎ 70% (%)
Heart rate (beats/min)
RBBB (%)
LBBB (%)
NYHA class (%)
I
II
III
# NSVT beats
NSVT (beats/min)
NSVT identified (%)
ECG
Event monitor
Holter monitor
Hospital telemetry

Amiodarone

ICD

p Value

52
60 ⫾ 12
26
0.23 ⫾ 0.08
3.5 ⫾ 3.9
36
67
3/27 (11.0%)
78 ⫾ 14
8
53

51
58 ⫾ 11
33
0.22 ⫾ 0.10
2.9 ⫾ 4.0
31
58
2/41 (4.9%)
80 ⫾ 17
16
42

—
0.5
0.3
0.5
0.6
0.6
0.4
0.3
0.7
0.2
0.3
0.9

13
63
24
12 ⫾ 21
151 ⫾ 20

18
64
16
8⫾7
160 ⫾ 27

8
29
2
61

6
26
6
62

0.2
0.4
0.7

CAD ⬎70% ⫽ one major epicardial coronary artery with a 70% or greater stenosis;
ECG ⫽ electrocardiogram; ICD ⫽ implantable cardioverter-defibrillator; LBBB ⫽
left bundle branch block; LVEF ⫽ left ventricular ejection fraction; NIDCM ⫽
nonischemic dilated cardiomyopathy; # NSVT ⫽ number of beats of nonsustained
ventricular tachycardia; NSVT identified ⫽ technique used to identify nonsustained
ventricular tachycardia; NYHA ⫽ New York Heart Association; RBBB ⫽ right
bundle branch block.

10 deaths. Prospectively determined stopping rules consisted of a mortality difference at a significance level of
⬍0.025, or a significance level of ⬎0.025 (90% power)
based on a power calculation conditional on holding outcomes stable and assuming enrollment of 600 patients.

RESULTS
Patient characteristics. The clinical characteristics of the
patients at the time of enrollment into the study are shown
in Table 1. At the conclusion of the study, the mean
amiodarone dosage for patients randomized to amiodarone
was 303 ⫾ 93 mg/day. The serum concentrations of
amiodarone 4 and 12 months after initiation of amiodarone
therapy were 1.65 ⫾ 0.93 and 1.53 ⫾ 0.77 mg/dl, respectively, and 1.25 ⫾ 0.56 and 1.26 ⫾ 0.46 mg/dl, respectively,
for desethylamiodarone. Concomitant drug therapy at the
last follow-up visit is described in Table 2. The mean
Table 2. Concomitant Drug Therapy at Last Follow-Up

Beta-blocker (%)
ACE inhibitor (%)
Digoxin (%)
Diuretic (%)
Spironolactone (%)

Amiodarone

ICD

p Value

50
81
67
67
19

53
90
71
71
20

0.5
0.4
0.5
0.5
0.9

ACE ⫽ angiotensin-converting enzyme; ICD ⫽ implantable cardioverterdefibrillator.
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duration of follow-up was 2.0 ⫾ 1.3 years (range 0.1 to 4.8
years).
Main findings. At the first interim analysis in September
2000, the study enrollment was discontinued because the
prospective stopping rule for the inability to demonstrate
statistical significance was reached. The one- and three-year
survival rates among the 52 patients treated with amiodarone were 90% and 87%, respectively, compared with 96%
and 88%, respectively, among the 51 patients treated with
an ICD (Fig. 1; p ⫽ 0.8) . The distribution of sudden versus
non-SCDs was similar between patients treated with amiodarone or an ICD (p ⫽ 0.7; Table 3).
Arrhythmia-free survival rates at one and three years were
82% and 73%, respectively, among the patients treated with
amiodarone (Fig. 2). Among the patients treated with an
ICD, the arrhythmia-free survival rates at one and three
years were 78% and 63%, respectively (p ⫽ 0.1). Over the
entire duration of the study, 5.8% of the patients treated
with amiodarone and 3.9% of the patients treated with an
ICD (p ⫽ 0.7) had syncope. Ventricular tachycardia or VF
was the cause of syncope in each patient with an ICD in
whom it occurred. An appropriate ICD therapy was delivered in 16 patients for ventricular arrhythmias that had a
mean rate of 218 ⫾ 40 beats/min (range 170 to 284
beats/min).
Quality of life assessment. The average values for the
Quality of Well Being Schedule and the State Trait Anxiety
Inventory at baseline and at one year were similar among
patients treated with amiodarone or an ICD (Table 4). At
one year, the Quality of Well Being Schedule and the State
Trait Anxiety Inventory scores were not significantly different between patients treated with an ICD who did (67 ⫾ 15
and 73 ⫾ 22, respectively) and did not (68 ⫾ 16 and 82 ⫾
31, respectively; both ⬎0.05) receive appropriate ICD
therapies.
Cost analysis. The total cost of medical care in the first
year after entry into the study was $8,879 ⫾ $27,614 in the
amiodarone group, compared with $22,079 ⫾ $22,039 in
the ICD group (p ⫽ 0.1).
Discontinued therapy, crossovers, and complications.
Twenty-five patients initially treated with amiodarone had
the drug discontinued because of adverse side effects 17.8 ⫾
13.3 months (range 1.2 to 43.8 months) after initiation of
therapy. An ICD was inserted 26.1 ⫾ 16.9 months after
entry into the study in eight patients initially treated with
amiodarone because of near-syncope with documented VT
(n ⫽ 2), cardiac arrest (n ⫽ 2), or amiodarone intolerance (n
⫽ 4). Among the cohort of patients treated with a defibrillator, one subsequently received amiodarone (200 ⫾ 0
mg/day) for frequent appropriate defibrillator therapies,
eight received amiodarone (200 ⫾ 0 mg/day) for the
treatment of atrial fibrillation, and two received amiodarone
(150 ⫾ 71 mg/day) for other reasons. Three patients
underwent cardiac transplantation (Table 3).
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Figure 1. Kaplan-Meier estimates of cumulative survival among patients treated with amiodarone (solid line) or an implantable defibrillator (dotted
line).

DISCUSSION
Main findings. The three-year survival rate of approximately 89% was not statistically different among patients
with NIDCM and NSVT who were treated with amiodarone or an ICD. There was a trend towards improved
arrhythmia-free survival with amiodarone therapy. The
quality of life with each therapy was not statistically different. A trend towards a 60% cost savings was observed with
amiodarone therapy.
Efficacy of amiodarone. In the present study, amiodarone
therapy was associated with a trend towards improved
arrhythmia-free survival. This difference was primarily due
to the frequent occurrence of ventricular arrhythmias with a
mean rate ⬎210 beats/min in the ICD group. Syncope
among the patients treated with an ICD only occurred in
the setting of a treated ventricular arrhythmia. It is likely
that, left untreated, at least some of the ventricular arrhythmias treated by the ICDs would have resulted in syncope or
cardiac arrest. The relatively rapid rate of the ventricular
arrhythmias treated by the ICD, the association of syncope
with ventricular arrhythmias, and the arrhythmia-free survival rates provide strong evidence that amiodarone and the
Table 3. Deaths and Transplants

n
# Deaths (%)
# Cardiac deaths (%)
# SCD (%)
# Non-SCD (%)
# Noncardiac (%)
# Cardiac transplant (%)
Duration of follow-up (yrs)

Amiodarone

ICD

p Value

52
7 (13.5)
5 (71)
2 (40)
3 (60)
2 (29)
2 (4)
1.8 ⫾ 1.4

51
6 (11.8)
4 (67)
1 (25)
3 (75)
2 (33)
1 (2)
2.2 ⫾ 1.2

—
0.8
0.9
0.7
0.7
0.9
0.8
0.4

ICD ⫽ implantable cardioverter-defibrillator; SCD ⫽ sudden cardiac death.

ICD had an equally beneficial, as opposed to neutral, effect
on survival. However, arrhythmia-free survival is biased
against the ICD, because asymptomatic tachycardias were
not recognized in the patients treated with amiodarone.
Quality of life. In the present study, neither therapy had a
statistically significant effect on quality of life. Therefore,
the decision to treat with amiodarone or an ICD should not
be influenced by quality-of-life issues in this patient population.
Cost analysis. During the first year of treatment, amiodarone therapy was associated with costs that were approximately 60% less than the costs associated with ICD therapy.
This observation trended towards statistical significance.
Other studies have also found the total costs associated with
amiodarone therapy to be much less than treatment with an
ICD (15–17).
Amiodarone, underlying heart disease, and efficacy. In
two prior primary prevention trials among patients with
CAD, the ICD was associated with improved survival
compared to pharmacologic therapy, which was generally
amiodarone (3,4). In the present study, the one- and
three-year mortality rates in both groups were approximately the same as the mortality rates associated with ICD
therapy in MADIT and MUSTT, and substantially better
than the mortality rates associated with pharmacologic
therapy, essentially amiodarone, in those trials (3,4). This
suggests that amiodarone may be more effective in preventing death among patients with NIDCM than among
patients with CAD.
Early study termination. Trial designs typically include a
prospective stopping rule for futility. The mortality rates in the
present study were less than expected in both groups. The
lower-than-expected mortality rates may be partially attributable to concomitant medical therapy with angiotensin-
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Figure 2. Kaplan-Meier estimates of arrhythmia-free survival among patients treated with amiodarone (solid line) or an implantable cardioverterdefibrillator (dotted line).

converting enzyme inhibitors, spironolactone, and betablockers (18 –25).
Discontinuation of amiodarone and crossovers. Amiodarone was discontinued in approximately a third of patients
in the present study. This is a lower rate than was observed
in MADIT (3). However, this may be the reality of treating
patients with amiodarone. The use of an intention to treat
analysis mitigates some of the effects of discontinued or
crossover therapy. The clinical implication is that when
faced with a patient who has a NIDCM and asymptomatic
NSVT, initial therapy with amiodarone is associated with a
similar mortality rate as initial therapy with an ICD.
Previous studies. Only one previous published study has
addressed the value of an ICD at preventing SCD in
patients with a NIDCM (26). In this previous study, 104
patients with new onset NIDCM, without documented
ventricular arrhythmias were randomized to standard medical therapy or an ICD. Patients treated with an ICD did
not have improved survival compared with patients treated
with standard medical therapy. This previous study is
different from the present study in at least two important
ways. First, only patients with new-onset NIDCM were
Table 4. Quality of Life Scores

Quality of Well-Being Schedule*
Baseline
1 year
p Value
State Trait Anxiety Inventory†
Baseline
1 year
p Value

Amiodarone

ICD

p Value

70 ⫾ 17
70 ⫾ 22
0.9

67 ⫾ 15
74 ⫾ 19
0.2

0.5
0.5

79 ⫾ 21
67 ⫾ 20
0.1

75 ⫾ 25
61 ⫾ 17
0.1

0.5
0.4

*The score range is 0 to 110. A higher level of general well-being is associated with
a greater value. †The score range is 40 to 160. A greater value is associated with a
lower level of anxiety.
ICD ⫽ implantable cardioverter-defibrillator.

included. The present study excluded patients with newly
diagnosed NIDCM. Patients with new-onset NIDCM may
be at lower risk for SCD than patients with an established
NIDCM. Second, the previous trial included patients irrespective of ventricular arrhythmias (26). The present study
had inclusion criteria that included asymptomatic NSVT.
Limitations. The major limitation of this trial is that there
was not a control group of patients treated neither with
amiodarone nor an ICD. This raises the possibility that the
addition of either amiodarone or an ICD to standard
medical therapy may not have incremental value. However,
given the improvement in arrhythmia-free survival with
amiodarone, this seems unlikely. The second important
limitation is sample size. Post hoc power calculations permit
detection of the observed mortality differences with a power
of 3%. This suggests that important statistical differences
between amiodarone and defibrillator therapy may still exist.
However, with the observed mortality rates, approximately
12,000 patients would have been required to achieve a
power of 80%.
Clinical implications. In all prior primary or secondary
prevention trials, the ICD was felt to be more effective than
pharmacologic therapy in prolonging survival (3–5,11,12).
The results of these studies have fueled the dramatic growth
in the use of ICDs in the U.S. over the past few years (27).
Although most or all of the subjects in these prior trials had
CAD, there has been a strong tendency in clinical practice
to apply the results to all patients potentially at risk of
sudden death. The present study seems to represent a
departure from the usual interpretation of superiority of the
ICD over amiodarone demonstrated in previous studies
(3–5,11,12). Not only was total mortality found not to be
statistically different with amiodarone and ICD in patients
with NIDCM and NSVT, but there was also a trend
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towards amiodarone being more effective than the ICD in
preventing symptomatic VT.
The lack of statistically different survival rates and the
trend towards a substantial cost savings with amiodarone
provide an argument favoring amiodarone as the initial
therapy to prevent death among patients with NIDCM and
NSVT.
Acknowledgments
The authors thank the Consortium for Health Outcomes,
Innovations, and Cost Effectiveness Studies at the University of Michigan for database and statistical support. The
authors also thank Bertram Pitt, MD, for participating on
the Data Safety Monitoring Board.
Reprint requests and correspondence: Dr. S. Adam Strickberger, Washington Hospital Center, 110 Irving Street, NW, #5A12, Washington, DC 20010-3455. E-mail: strickberger@
medstar.net.

JACC Vol. 41, No. 10, 2003
May 21, 2003:1707–12

13.
14.
15.

16.
17.
18.

19.
20.

REFERENCES
1. Singh SN, Fletcher RD, Fisher SG, et al. 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;333:77–82.
2. Doval HC, Nul DR, Grancelli HO, Perrone SV, Bortman GR, Curiel
R. Randomised trial of low-dose amiodarone in severe congestive heart
failure. Grupo de Estudio de la Sobrevida en la Insuficiencia Cardiaca
en Argentina (GESICA). Lancet 1994;344:493–8.
3. Moss AJ, Hall WJ, Cannom DS, et al. Improved survival with an
implanted defibrillator in patients with coronary disease at high risk for
ventricular arrhythmia. Multicenter Automatic Defibrillator Implantation Trial Investigators. N Engl J Med 1996;335:1933–40.
4. Buxton AE, Lee KL, Fisher JD, Josephson ME, Prystowsky EN,
Hafley G. A randomized study of the prevention of sudden death in
patients with coronary artery disease. Multicenter Unsustained Tachycardia Trial Investigators. N Engl J Med 1999;341:1882–90.
5. The Antiarrhythmics versus Implantable Defibrillators (AVID) Investigators. A comparison of antiarrhythmic-drug therapy with implantable defibrillators in patients resuscitated from near-fatal ventricular
arrhythmias. N Engl J Med 1997;337:1576 –83.
6. Naccarelli GV, Prystowsky EN, Jackman WM, Heger JJ, Rahilly GT,
Zipes DP. Role of electrophysiologic testing in managing patients who
have ventricular tachycardia unrelated to coronary artery disease. Am J
Cardiol 1982;50:165–71.
7. Meinertz T, Hofmann T, Kasper W, et al. Significance of ventricular
arrhythmias in idiopathic dilated cardiomyopathy. Am J Cardiol
1984;53:902–7.
8. Das SK, Morady F, DiCarlo L Jr., et al. Prognostic usefulness of
programmed ventricular stimulation in idiopathic dilated cardiomyopathy without symptomatic ventricular arrhythmias. Am J Cardiol
1986;58:998 –1000.
9. Sim I, McDonald KM, Lavori PW, Norbutas CM, Hlatky MA.
Quantitative overview of randomized trials of amiodarone to prevent
sudden cardiac death. Circulation 1997;96:2823–9.
10. Bigger JT Jr. Prophylactic use of implanted cardiac defibrillators in
patients at high risk for ventricular arrhythmias after coronary-artery
bypass graft surgery. Coronary Artery Bypass Graft (CABG) Patch
Trial Investigators. N Engl J Med 1997;337:1569 –75.
11. Connolly SJ, Gent M, Roberts RS, et al. Canadian Implantable
Defibrillator Study (CIDS): a randomized trial of the implantable
cardioverter defibrillator against amiodarone. Circulation 2000;101:
1297–302.
12. Kuck KH, Cappato R, Siebels J, Ruppel R. Randomized comparison
of antiarrhythmic drug therapy with implantable defibrillators in

21.
22.
23.
24.
25.

26.
27.

patients resuscitated from cardiac arrest: the Cardiac Arrest Study
Hamburg (CASH). Circulation 2000;102:748 –54.
Fazio A. A Concurrent Validation of the NCHS General Well-Being
Schedule. Hyattsville, MD: DHEW (DHEW publication no HRA
78-1347), 1977.
Spielberger C. Manual for the State-Trait Axiety Inventory (Form Y).
Palo Alto, CA: Consulting Psychologists Press Inc., 1983.
Mushlin AI, Hall WJ, Zwanziger J, et al. The cost-effectiveness of
automatic implantable cardiac defibrillators: results from MADIT.
Multicenter Automatic Defibrillator Implantation Trial. Circulation
1998;97:2129 –35.
O’Brien BJ, Connolly SJ, Goeree R, et al. Cost-effectiveness of the
implantable cardioverter-defibrillator: results from the Canadian Implantable Defibrillator Study (CIDS). Circulation 2001;103:1416 –21.
Owens DK, Sanders GD, Harris RA, et al. Cost-effectiveness of
implantable cardioverter defibrillators relative to amiodarone for prevention of sudden cardiac death. Ann Intern Med 1997;126:1–12.
Pitt B, Zannad F, Remme WJ, et al. The effect of spironolactone on
morbidity and mortality in patients with severe heart failure. Randomized Aldactone Evaluation Study Investigators. N Engl J Med 1999;
341:709 –17.
Cohn JN, Archibald DG, Ziesche S, et al. Effect of vasodilator therapy
on mortality in chronic congestive heart failure. Results of a Veterans
Administration Cooperative Study. N Engl J Med 1986;314:1547–52.
Packer M, Bristow MR, Cohn JN, et al. The effect of carvedilol on
morbidity and mortality in patients with chronic heart failure. U.S.
Carvedilol Heart Failure Study Group. N Engl J Med 1996;334:1349 –
55.
MERIT-HF Investigators. Effect of metoprolol CR/XL in chronic
heart failure: Metoprolol CR/XL Randomised Intervention Trial in
Congestive Heart Failure (MERIT-HF). Lancet 1999;353:2001–7.
The SOLVD Investigators. Effect of enalapril on survival in patients
with reduced left ventricular ejection fractions and congestive heart
failure. N Engl J Med 1991;325:293–302.
The SOLVD Investigators. Effect of enalapril on mortality and the
development of heart failure in asymptomatic patients with reduced
left ventricular ejection fractions. N Engl J Med 1992;327:685–91.
CIBIS-II Investigators. The Cardiac Insufficiency Bisoprolol Study II
(CIBIS-II): a randomised trial. Lancet 1999;353:9 –13.
The CONSENSUS Trial Study Group. Effects of enalapril on
mortality in severe congestive heart failure. Results of the Cooperative
North Scandinavian Enalapril Survival Study (CONSENSUS).
N Engl J Med 1987;316:1429 –35.
Bansch D, Antz M, Boczor S, et al. Primary prevention of sudden
cardiac death in idiopathic dilated cardiomyopathy: the Cardiomyopathy Trial (CAT). Circulation 2002;105:1453–8.
Josephson ME, Callans DJ, Buxton AE. The role of the implantable
cardioverter-defibrillator for prevention of sudden cardiac death. Ann
Intern Med 2000;133:901–10.

APPENDIX
Principal Investigators and Centers: Thomas G. Bartlett,
MD, Northwest Ohio Cardiology Consultants, Toledo,
Ohio; Scott Beau, MD, Blandford Physician Center, Little
Rock, Arkansas; Sheldon Brownstein, MD, Heart Specialists, Toledo Ohio; Howard Frumin, MD Northpointe
Heart Center, Berkley, Michigan; John D. Hummel,
MD, Mid-Ohio Cardiology Consultants, Columbus,
Ohio; John Ip, MD, Thoracic Cardiovascular Institute,
Lansing, Michigan; William Kou, MD, Veterans Administration Medical Center, Ann Arbor, Michigan;
Claudio Schuger, MD, Henry Ford Hospital, Detroit,
Michigan; S. Adam Strickberger, MD, Oakwood Hospital and Medical Center, Dearborn, Michigan; and the
University of Michigan, Ann Arbor, Michigan.

