
Impact of concurrent amiodarone treatment on
the tolerability and eYcacy of carvedilol in
patients with chronic heart failure

P S Macdonald, A M Keogh, C Aboyoun, M Lund, R Amor, D McCaVrey

Abstract
Objective—To assess the safety and eY-
cacy of carvedilol when administered to
heart failure patients already receiving
amiodarone.
Design—Retrospective analysis of the
clinical outcome of 230 patients treated
with carvedilol for chronic heart failure,
stratified according to whether they were
already receiving amiodarone (amiodar-
one group, 80 patients) or not (non-
amiodarone group, 130 patients) at
baseline.
Setting—Heart failure clinic at a univer-
sity aYliated public teaching hospital.
Main outcome measures—Incidence of
adverse events; changes in functional sta-
tus and echocardiographic dimensions at
three months.
Results—Adverse reactions to carvedilol
occurred in 33 (41%) of the amiodarone
group and 43 (29%) of the non-amiodarone
group (p = 0.049). Carvedilol was discon-
tinued in 21 (26%) of the amiodarone group
and 37 (25%) of the non-amiodarone group
(NS). The clinical outcome at three months
did not diVer significantly between the two
groups; 31 (39%) of the amiodarone group
improved their New York Heart Associ-
ation status, 28 (35%) were unchanged, and
21 (26%) deteriorated compared with 67
(45%), 51 (34%), and 32 (21%), respectively,
for the non-amiodarone group (NS). Both
groups had highly significant decreases in
heart rate and left ventricular end systolic
dimension, and a significant increase in left
ventricular ejection fraction after three
months of carvedilol treatment, with no
significant diVerences between the groups.
Conclusions—The beneficial eVects of
carvedilol on left ventricular remodelling,
systolic function, and symptomatic status
are not aVected by concurrent treatment
with amiodarone. Adverse reactions neces-
sitating cessation of carvedilol are no more
frequent in patients receiving amiodarone.
(Heart 1999;82:589–593)
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Carvedilol, a non-selective â adrenergic block-
ing drug with á blocking and antioxidant prop-
erties, has been shown to produce a number of
benefits in selected patients with chronic heart
failure. These benefits include reverse remod-
elling of the dilated left ventricle,1 improved left
ventricular systolic function,2–4 improved symp-
tomatic status,2 3 5 reduced progression of heart

failure,6 reduced hospitalisation, and reduced
mortality.5 7 Amiodarone has also been shown
to produce beneficial eVects in heart failure
including improved left ventricular systolic
function,8–10 improved symptoms,10 and possi-
bly improved survival.11 12 Amiodarone, like
carvedilol, has antiadrenergic properties al-
though these are mediated via diVerent phar-
macological actions. These actions include
non-competitive blockade of â and á adrener-
gic receptors,13 14 possibly mediated via down
regulation of receptor protein,15 and inhibition
of vesicular monoamine transport into presyn-
aptic sympathetic neurons.16 The extent to
which these properties contribute to amiodar-
one’s clinical eVects is unclear.

The safety and eYcacy of amiodarone in
patients with heart failure, as shown in
randomised controlled trials, has led to a
progressive increase in its use in this context.17

Therefore, it is likely that many patients being
considered for carvedilol treatment will already
be receiving amiodarone. The aim of this study
was to assess the tolerability and eYcacy of
carvedilol in chronic heart failure patients who
were already being treated with amiodarone.

Methods
PATIENT POPULATION

We retrospectively analysed the outcomes of
230 patients who received carvedilol for the
treatment of chronic heart failure. All patients
included in this analysis were attending a heart
failure and heart transplant assessment clinic at
our institution and had been receiving heart
failure treatment for at least three months
before starting carvedilol treatment. All pa-
tients had left ventricular systolic dysfunction
at baseline as defined by a left ventricular frac-
tional shortening < 28% on echocardiography.
Patients were not considered for carvedilol if
they had any of the following at baseline
assessment: cardiogenic shock; intractable pul-
monary or systemic oedema; heart failure
requiring intravenous inotropic or mechanical
support; bradycardia with heart rate < 50
beats/min; systemic hypotension with blood
pressure < 80/50 mm Hg.

CARVEDILOL ADMINISTRATION

Throughout the duration of this study,
carvedilol was available as an investigational
agent for the treatment of heart failure (special
access scheme of the therapeutic and goods
administration division of the Australian
Department of Health). Its use for this indica-
tion was approved by the St Vincent’s Hospital
human ethics and research committee. The
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decision to use carvedilol was at the discretion
of the attending cardiologist (PSM or AMK).
Carvedilol was started at a dose of 3.125 mg
twice daily. The dose of carvedilol was doubled
at two weekly intervals as tolerated up to a tar-
get dose of 25 mg twice daily.

ASSESSMENT AND FOLLOW UP

All patients underwent clinical assessment at
baseline, one month, and then every three
months after starting carvedilol treatment.
This included an evaluation of New York Heart
Association (NYHA) functional status and
physical examination including measurement
of supine resting heart rate and blood pressure.
Patient symptomatic outcome was graded at
each follow up evaluation as improved, un-
changed, or worse according to changes in
NYHA status. Patients who died, underwent
transplantation, or who were unable to tolerate
carvedilol were considered worse. An echocar-
diogram and six minute walk test were
performed at baseline, three months’, and 12
months’ follow up. Left ventricular dimensions
were made using two dimensionally guided M
mode echocardiography according to the
American Society of Echocardiography stand-

ards for left ventricular dimensions. Left
ventricular ejection fraction was calculated
from echocardiographic M mode dimensions
using the formula of Teichholz.18 All echocar-
diograms were reported by an independent
cardiologist who was not involved in the follow
up of the patients. This cardiologist was aware
that the patients were receiving carvedilol but
was unaware of which patients were also
receiving amiodarone. In addition the follow-
ing major clinical events were recorded:
worsening heart failure resulting in hospitalisa-
tion or prolongation of hospitalisation; hospi-
talisation for any other reason; heart transplan-
tation; and death.

STATISTICAL ANALYSIS

Unless otherwise stated data are presented as
mean (SEM). Comparisons between the
groups were made using unpaired t tests for
continuous variables and ÷2 analyses for
categorical variables. Kaplan-Meier cumulative
survival curves were constructed for each
group to compare survival and freedom from
hospitalisation. DiVerences between Kaplan-
Meier curves were tested for significance using
the Mantel-Cox log rank test. A value of
p < 0.05 was considered significant.

Results
PATIENT POPULATION

Selected baseline characteristics for the study
population are shown in table 1, stratified
according to the whether or not the patients
were receiving amiodarone at baseline. The
two groups did not diVer significantly with
respect to age, cause, and duration of heart
failure, NYHA class, six minute walk distance,
left ventricular dimensions, or systolic function
as assessed by echocardiography. Patients
receiving amiodarone at baseline were more
likely to be male, to be in atrial fibrillation, and
to be receiving either warfarin or aspirin.

Eighty patients (35%) were receiving amio-
darone at the time they started carvedilol treat-
ment. The indications for amiodarone were
atrial tachyarrhythmias in 47 patients (most
commonly atrial fibrillation) and ventricular
tachyarrhythmias in 25 patients. Eight patients
were receiving amiodarone on the basis of their
left ventricular dysfunction alone in the ab-
sence of any documented arrhythmia. The
duration of amiodarone treatment before the
initiation of carvedilol varied widely from one
week to seven years, with an average duration
of 15 (18) months (median seven months).
Twenty patients had been maintained on
amiodarone for less than three months before
starting carvedilol treatment. The average
maintenance dose of amiodarone was 190
(41) mg/day. The maintenance dose of amio-
darone was not altered at the time carvedilol
treatment was started.

The average daily carvedilol dose after three
months of treatment was 36 (2) mg in the
amiodarone group and 36 (1) mg in the
non-amiodarone group (NS). Overall, 52% of
patients achieved the target daily dose of 50 mg
by three months. Thirty two per cent were

Table 1 Selected baseline characteristics

Amiodarone
(n = 80)

No amiodarone
(n = 150) p Value

Age (years) 56 (1) 53 (1) NS
Sex (% male) 96 80 < 0.001
Diagnosis (cardiomyopathy:IHD:other) 43:32:5 84:54:12 NS
Duration (months) 27 (4) 33 (4) NS
NYHA class

I 2 8 NS
II 14 31 NS
III 44 68 NS
IV 20 43 NS

Heart rate (beats/min) 82 (1) 85 (1) NS
Rhythm

Sinus 50 (63%) 126 (84%)
Atrial fibrillation 27 (34%) 15 (10%) < 0.0001
Other 3 (3%) 9 (6%)

Echocardiographic measurements
LVEDD (mm) 74 (1) 73 (1) NS
LVESD (mm) 65 (1) 63 (1) NS
Fractional shortening (%) 13 (1) 14 (1) NS
Ejection fraction (%) 23 (1) 24 (1) NS

6 minute walk (m) 408 (15) 429 (11) NS
Treatment (%)

ACE inhibitors 100 96 NS
Diuretics 98 89 0.02
Digoxin 78 76 NS
Vasodilators 58 48 NS
Antithrombotic 88 73 < 0.01

ACE, angiotensin converting enzyme; IHD, ischaemic heart disease; LVEDD, left ventricular end
diastolic dimension; LVESD left ventricular end systolic dimension.

Figure 1 Kaplan-Meier cumulative survival plot from
start of carvedilol treatment stratified according to whether
the patients were receiving amiodarone at baseline.
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maintained on 25 mg daily and 16% on a lower
dose. These percentages did not diVer between
the two groups.

SURVIVAL AFTER STARTING CARVEDILOL

TREATMENT

A Kaplan-Meier cumulative survival plot for the
two groups is shown in fig 1. One year actuarial
survival for the amiodarone group was 88 (4)%
compared with 92 (3)% for the non-amiodarone
group (p = 0.12). Actuarial transplant free
survival for the amiodarone group was 82 (5)%
at one year compared with 84 (4)% for the non-
amiodarone group (p = 0.24).

TOLERABILITY OF CARVEDILOL: NON-FATAL

ADVERSE EVENTS AND REHOSPITALISATION

Serious adverse events excluding death or
transplantation occurred in 41% of the amio-
darone group compared with 29% of patients
not treated with amiodarone (p = 0.049).
Non-fatal adverse events are summarised in
table 2. In spite of the tendency towards more
adverse events in the amiodarone group,
permanent withdrawal of carvedilol was no

higher in this group: 26% in the amiodarone
group versus 25% in non-amiodarone group
(NS). In addition, the need for rehospitalisa-
tion for any reason did not diVer significantly
between the two groups (fig 2).

TOLERABILITY OF CARVEDILOL: HEART RATE

The eVect of three months’ treatment with
carvedilol on mean heart rate is shown in fig 3.
Baseline mean resting heart rate before the
start of carvedilol treatment was marginally
lower in the amiodarone group; however, this
diVerence was not significant (p = 0.11).
There was a highly significant fall in mean
resting heart rate of approximately 15 beats/
min after three months’ treatment with
carvedilol. The magnitude of the bradycardic
response to carvedilol did not diVer between
the two groups (fig 3). Symptomatic bradycar-
dia necessitating discontinuation of carvedilol
occurred in 3% of patients in both groups.

EFFICACY OF CARVEDILOL

The eYcacy of carvedilol, as judged by
symptomatic outcome, change in six minute
walk distance, and change in echocardio-
graphic left ventricular dimensions and func-
tion at three months, is summarised in table 3.
The majority of patients reported either symp-
tomatic improvement or were unchanged. Six
minute walk distance increased significantly
compared to baseline, and left ventricular
dimensions decreased significantly. Calculated
left ventricular fractional shortening and ejec-
tion fraction increased significantly compared
to baseline. The diVerences in symptomatic
outcome, six minute walk distance, and
echocardiographic variables at three months
between the amiodarone and non-amiodarone
groups were not significant.

Discussion
EFFICACY AND TOLERABILITY OF CARVEDILOL

The primary findings of this study were that
the beneficial eVects of carvedilol on left
ventricular remodelling, left ventricular systolic
function, and symptomatic outcome in patients
with heart failure were unaVected by concur-
rent treatment with amiodarone. Furthermore,
carvedilol was well tolerated by these patients.
We did observe a trend to more frequent

Table 2 Non-fatal adverse events

Amiodarone
(n = 80)

No amiodarone
(n = 150)

Worsening heart failure 17 (21) 19 (13)
Lethargy 3 (4) 4 (3)
Bradyarrhythmia 2 (3) 5 (3)
Hypotension 3 (4) 6 (4)
Other 8 (10) 9 (6)
Total 33 (41) 43 (29)*

Values are n (%).
*p = 0.049.

Figure 2 Kaplan-Meier cumulative plot showing freedom
from hospitalisation from start of carvedilol treatment
stratified according to whether or not the patients were
receiving amiodarone at baseline.
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Table 3 EYcacy of carvedilol after three months of treatment

Amiodarone No amiodarone p Value

Symptomatic outcome
Improved 31 (39%) 67 (45%) NS
Unchanged 28 (35%) 51 (34%) NS
Worse 21 (26%) 32 (21%) NS

Change in 6 minute walk distance (m) + 52 (14)*** + 43 (8)**** NS
Echocardiographic changes

LVEDD (mm) −1.2 (0.8) −1.8 (0.5)*** NS
LVESD (mm) −3.3 (0.9)*** −3.5 (0.6)**** NS
LVFS (%) +3.3 (0.7)**** +3.0 (0.6)**** NS
LVEF (%) +5.5 (1.2)**** +5.1 (1.0)**** NS

NS, non-significant (for between group comparisons); ***p < 0.001; ****p < 0.0001 compared
to baseline (for within group comparisons).
LVEDD, left ventricular end diastolic dimension; LVESD, left ventricular end systolic dimension;
LVFS, left ventricular fractional shortening; LVEF, left ventricular ejection fraction.

Figure 3 EVect of three months of carvedilol treatment on
heart rate stratified according to whether or not the patients
were receiving amiodarone at baseline.
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adverse events in the amiodarone treated
patients; however, this was not associated with
a higher rate of permanent discontinuation of
carvedilol nor increased need for rehospitalisa-
tion. Our findings are consistent with those of
Krum and colleagues who conducted a retro-
spective analysis of the Australian and New
Zealand study of carvedilol in patients with
heart failure.19 They found that the incidence
of adverse eVects among 19 patients who
received carvedilol and amiodarone together
was no higher than among patients who
received either drug alone.

IMPACT OF AMIODARONE ON ADVERSE EVENTS

WITH CARVEDILOL

The increase in adverse events observed in the
amiodarone group was of marginal significance
and may simply be a chance finding. The inci-
dence of bradycardia necessitating withdrawal
of carvedilol was low in our study and consist-
ent with that reported by other
investigators.5 20 21 Withdrawal of carvedilol
because of bradycardia was no higher in
patients who were receiving both amiodarone
and carvedilol. The major diVerence in adverse
events between the two groups was a higher
incidence of worsening heart failure in the
amiodarone group. While we cannot exclude
an adverse interaction between amiodarone
and carvedilol as the basis for this diVerence,
we believe that a more likely explanation is the
baseline diVerences between the two groups.
Patients in the amiodarone group were more
likely to be in atrial fibrillation and to have a
history of ventricular tachycardia. Although the
prognostic importance of these arrhythmias in
heart failure has been disputed,22–24 several
recent studies suggest that they may be associ-
ated with an increase in morbidity and
mortality in patients with heart failure.25–29

EFFECT OF CARVEDILOL AND AMIODARONE ON

MORTALITY

The impact of combined amiodarone and â
blockers on mortality in patients with heart
failure is not known. Previous studies assessing
the eVect of amiodarone on survival in patients
with heart failure have included few patients
who were also taking â blockers.11 30 However,
in the two large multicentre studies that exam-
ined the eVect of amiodarone on survival after
myocardial infarction,31 32 any beneficial eVect
of amiodarone on cardiac mortality appeared
to be confined to those patients who were con-
currently treated with â blockers. The higher
prevalence of prognostically significant ar-
rhythmias at baseline in the amiodarone
treated patients in our study suggests that they
faced an increased mortality risk compared to
the non-amiodarone group.25 26 28 29 In spite of
this, survival of amiodarone treated patients
after initiation of carvedilol was similar to that
of patients who had not been treated with
amiodarone before receiving carvedilol. This
observation needs to be interpreted cautiously
but it does suggest that the combination of
carvedilol with amiodarone is safe.

EFFECT OF CARVEDILOL ON SYMPTOMATIC

OUTCOME AND EXERCISE DURATION

Our findings with regard to the eVects of
carvedilol on symptomatic outcome and exer-
cise duration suggest a more favourable
response to carvedilol with regard to these
parameters than has been reported in placebo
controlled trials.3 20 The greater benefit ob-
served in our series may be because of a
placebo response33 or the beneficial eVects of
regular attendance at a heart failure clinic,34 35

rather than a direct eVect of carvedilol.
Alternatively, the better symptomatic response
could be explained in part by the fact that the
large majority of patients included in our series
were NYHA class III or IV at baseline. There
may be an inherent bias towards greater
improvements in symptomatic outcome and
exercise duration in patients with severe
baseline limitations compared to those with
less severe symptoms at baseline.21 Irrespective
of the mechanism of benefit, our findings show
that concurrent amiodarone treatment does
not alter the beneficial eVect of carvedilol on
symptomatic outcome or exercise duration.

EFFECT OF CARVEDILOL ON LEFT VENTRICULAR

DIMENSIONS AND SYSTOLIC FUNCTION

The reductions in left ventricular diastolic and
systolic dimensions and the improvements in left
ventricular systolic function in response to
carvedilol observed in this series were similar in
magnitude to the changes reported by others.1 3 4

Amiodarone has been shown in several studies
to increase left ventricular ejection fraction
significantly in patients with heart failure,8–10 36

although this has not been a universal finding.37

Furthermore, amiodarone’s eVects on left ven-
tricular remodelling are less clear.

In one study, Trobaugh and colleagues
reported that the increase in left ventricular
ejection fraction that occurred after an average
of two months’ treatment with amiodarone was
accompanied by a significant increase in left
ventricular end diastolic volume and no change
in end systolic volume.36 The average dose of
amiodarone used in that study, however, was
considerably higher than the doses used in
more recent studies. In another study, Mah-
marian and colleagues reported that a daily
dose of 100 mg amiodarone for three months
significantly increased left ventricular ejection
fraction compared to placebo in patients with
heart failure.9 They also reported that left ven-
tricular end systolic volume decreased, while
end diastolic volume was unchanged. Regard-
less of the eVects of amiodarone on left
ventricular ejection fraction and remodelling, it
is apparent from our study that the beneficial
eVects of carvedilol on these parameters were
unaVected by prior treatment with amiodar-
one. It is possible that some of our patients had
not been fully “loaded” with amiodarone
before the start of carvedilol treatment. How-
ever, exclusion of patients who had received
amiodarone for less than three months from
the analysis did not alter the beneficial eVects
of carvedilol on left ventricular dimensions or
systolic function. Our findings indicate that
the beneficial eVects of carvedilol on left
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ventricular systolic function are independent
of and may be additive to those of amiodarone.

STUDY LIMITATIONS

The two major limitations of this study were
the non-randomised administration of carve-
dilol and the lack of a placebo control group.
The former probably accounts for the baseline
diVerences observed between the amiodarone
and the non-amiodarone groups. The lack of a
placebo group may have resulted in an overes-
timate of the beneficial eVects of carvedilol on
symptomatic outcome and exercise duration.
However, we consider that a placebo response
is unlikely to account for the beneficial eVects
of carvedilol on left ventricular dimensions and
systolic function that we observed, particularly
as the magnitude of the benefits in these
parameters was highly consistent with that
reported in placebo controlled studies.

CONCLUSIONS

The beneficial eVects of carvedilol on left ven-
tricular remodelling, systolic function, and
symptomatic status are not aVected by concur-
rent treatment with amiodarone. Adverse
events during treatment with carvedilol tend to
occur more frequently in patients who are also
receiving amiodarone. However, the need for
rehospitalisation or permanent withdrawal of
carvedilol is not increased. Concurrent treat-
ment with amiodarone should not be consid-
ered a contraindication to the use of carvedilol
in heart failure.

Carvedilol was kindly supplied by SmithKline Beecham Inter-
national, a division of SmithKline Beecham (Australia) Pty Ltd.
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