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Summary

Atrial fibrillation is a common arrhythmia associated with
increased cardiovascular mortality and morbidity including
stroke, heart failure and hospitalisations. Major studies on
atrial fibrillation have shown no significant difference
between rhythm and rate control in terms of mortality.
However, rate control treatment may be insufficient to pre-
vent morbidity in a number of patients. Amiodarone is
generally considered the agent with the best efficacy for
maintaining normal sinus rhythm. Despite amiodarone’s
efficacy, its use is often limited by its side effect profile and
it is not currently recommended as the first choice antiar-
rhythmic agent, except in patients with heart failure or con-
genital heart disease. Dronedarone is a noniodinated ben-
zofuran derivative of amiodarone that has been recently
approved by Swissmedic for management of patients with
atrial fibrillation or atrial flutter. Structural modification

Abbreviations

AF atrial fibrillation

AFL atrial flutter

b.i.d. (bis in die) twice daily

CHADS, congestive heart failure, hypertension, age 275 years,
diabetes mellitus, stroke/transient ischaemic attack
CHF congestive heart failure

Cl confidence interval

CV cardiovascular

FU follow-up period

HR hazard ratio

HT hypertension

INR international normalised ratio

LVEF left ventricular ejection fraction

LVH left ventricular hypertrophy

n.s. not significant

NYHA New York Heart Association

RAAS renin angiotensin aldosterone system

RCT randomised controlled trial

TDP torsade de pointes tachycardia
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of dronedarone was introduced to decrease lipophilicity,
shorten the half-life and minimise non-cardiovascular tox-
icity as compared to amiodarone. This article reviews the
pharmacology, adverse effects and clinical evidence avail-
able to date on the use of dronedarone in the management
of atrial fibrillation.

Key words: atrial fibrillation, amiodarone; dronedarone;
treatment, rate control; rhythm control

Introduction

Atrial fibrillation (AF), the most common arrhythmia, af-
fects approximately 1-1.5% of the population. AF preval-
ence increases exponentially with age, reaching more than
8% in patients over 80, and is constantly rising due to aging
of the population [1-3]. AF is a major cause of morbid-
ity and mortality, increasing the risks of death, congestive
heart failure and embolic complications including stroke
[1, 4, 5]. Therapy of AF has two major goals: symptom re-
lief and prevention of complications including stroke and
heart failure. During the past decade, catheter ablation of
AF has evolved rapidly from an experimental to a com-
monly performed procedure. Catheter ablation is currently
recommended in patients with symptomatic AF refractory
to antiarrhythmic drugs, whereas it is performed as primary
treatment in a minority of patients. Thus, pharmacologic-
al therapy remains the mainstay of treatment in many pa-
tients. Current antiarrhythmic drug agents for the preven-
tion of AF recurrence carry a substantial risk of adverse
effects or have limited efficacy, especially with long-term
use. Several molecules are being developed for the man-
agement of AF. However, only a few novel agents show
promising results with respect to safety issues and efficacy.
Dronedarone (Multaq®) is one of these new compounds
developed for the treatment of AF. Large clinical studies
have demonstrated both the rhythm- and rate-controlling
efficacy of dronedarone compared to placebo. In Switzer-
land, market release and health insurance reimbursement
was obtained in February 2010.
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Pharmacology and
electrophysiological properties of
dronedarone

Dronedarone, a benzofuran derivative, is structurally sim-
ilar to amiodarone. Dronedarone was originally developed
with the aim of leveraging amiodarone’s antiarrhythmic
efficacy and cardiac safety, but with less organ toxicity.
The most significant structural changes are the removal of
iodine and the addition of a methane sulfonyl group. The
removal of iodine results in freedom from amiodarone’s
iodine-related organ toxicity (skin, lung, liver and thyroid
gland), and the second molecular change decreases lipo-
philicity, thus shortening the half-life and reducing tissue
accumulation (which in turn also lessens the risk of organ
toxicity; fig. 1).

Dronedarone has an absolute bioavailability under fed con-
ditions of only 15-20%, with an extensive first-pass meta-
bolism. The drug undergoes extensive hepatic metabolism,
mainly (>84%) by CYP3A4, with a steady-state elimina-
tion half-life of approximately 30 hours. The metabolites
are excreted primarily in faeces (>80%). One of the meta-
bolites displays similar but less potent pharmacologic
activity compared with the parent compound. With twice
daily administration dronedarone reaches steady state in
5-7 days without the need for a loading dose.

Like amiodarone it is primarily a class III anti-arrhythmic
drug but exhibits properties from all four Vaughan Willi-
ams classes: dronedarone blocks transmembrane potassi-
um currents, L-type calcium and sodium currents, and also
has alpha- and beta-blocking properties. In the rabbit and
guinea pig hearts both amiodarone and dronedarone pro-
long the ventricular and atrial refractory period, suppress
the automaticity of the sino-atrial node due to prolongation
of the action potential duration, suppress phase 4 depol-
arisation as a result of their antiadrenergic effect, and de-
crease the maximum slope of action potential upstroke,
which reflects blocking of fast sodium channel activity of
the myocardium [6, 7]. Dronedarone slows the sinus rate
and causes a dose-dependent lengthening of the corrected
QT interval, and, with escalating doses, causes PR interval
prolongation.

LVEF: weak Slows ventriculal Not afirst- Only agent for
influence ratein AF line agent severe CHF
Anti-ischemic and Best efficacy for
antifibrilla_\tory rhythm control
Dronedarone -
[ « v risk of AF recurrence by 25% i
Shared N CV hospitalizations pectic
Properties P properties, not

shared with
dronedarone

* v risk of stroke by 34% in high
risk patients

Interaction with
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Sympathetic
blockade

i

Na*, K*and Ca2* Prolongation Thyroid gland, Very lon
channel QTc interval, low | | liver, skin, ccular plasma halfg- life
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Figure 1

Dronedarone: differences to amiodarone.

AF: atrial fibrillation. CHF: congestive heart failure. CV:
cardiovascular. LVEF: left ventricular ejection fraction. TDP: torsade
de pointes tachycardia.
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Clinical trials with dronedarone

All clinical studies with dronedarone were multinational,
multicentre, double-blind, placebo-controlled, of parallel
design and comparable demographics, except the
DIONYSOS trial which was actively-controlled (see table
1 for details).

Initial dose-ranging trial

The DAFNE study (dronedarone atrial fibrillation study
after electrical cardioversion) [8] was a prospective, ran-
domised study including patients with persistent AF with a
duration of 72 hours to 12 months, designed to establish the
optimal therapeutic dose of dronedarone for rhythm con-
trol of AF during a period of 6 months. Patients were ran-
domised to dronedarone 400 mg b.i.d., 600 mg b.i.d., 800
mg b.i.d. or placebo (199 out of 270 patients were alloc-
ated in the dronedarone arms). If they failed to convert
to sinus rhythm within 5-7 days of dronedarone therapy,
patients were electrically cardioverted. The primary end-
point was the time to first recurrence of AF during the
6 months of follow-up. Dronedarone 400 mg b.i.d. was
found to prolong the period to first recurrence of the ar-
rhythmia significantly (median time: 60 days vs 5 days for
placebo, p = 0.001). After 6 months the percentage of pa-
tients back in atrial fibrillation was 65% (dronedarone 400
mg b.i.d.) vs 90% (placebo) and is considered clinically
relevant. The higher doses (600 and 800 mg b.i.d.) were
found to lead to higher discontinuation rates due to (prin-
cipally gastrointestinal) side effects. Pro-arrhythmia did not
occur, and significant corrected QT interval prolongation
was only observed in the 800 mg b.i.d. arm. In conclusion,
the DAFNE study demonstrated the safety and moderate
efficacy of dronedarone 400 mg b.i.d. for the management
of persistent AF.

Dronedarone for maintaining sinus rhythm

The European trial in atrial fibrillation or flutter patients
receiving dronedarone for the maintenance of sinus rhythm
(EURIDIS) and the American-Australian-African trial with
dronedarone in atrial fibrillation or flutter patients for the
maintenance of sinus rhythm (ADONIS) [9] were sister tri-
als which evaluated dronedarone for the maintenance of
sinus rhythm in 828 patients who received dronedarone
and 409 patients who received placebo, with a follow-up
duration of 12 months. At the time of randomisation all
patients had been in sinus rhythm for at least one hour
and had had at least one ECG-documented episode of AF
in the previous three months. In the combined analysis,
dronedarone lowered the risk of AF recurrence or atrial
flutter recurrence by 25% (64.1% vs 75.2%, hazard ratio
[HR] 0.75) within the 12-month study period compared
with placebo. Time to AF recurrence — the primary end-
point of the trial — was significantly longer (by a factor of
2.19) in dronedarone-treated patients. Furthermore, heart
rate at the first recurrence of AF was lowered significantly
with dronedarone. Importantly, dronedarone reduced the
incidence of hospitalisation or death at 12 months by 26%
compared with placebo (22.8% vs 30.9%, respectively, p =
0.01). In conclusion, both studies showed that dronedarone
is of moderate efficacy in decreasing AF recurrence; this
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effect translates into a significant decrease in hospitalisa-
tions.

Dronedarone for rate control of atrial fibrillation
Dronedarone has also been considered a rate controlling
agent in AF. The ERATO trial (efficacy and safety of
dronedarone for the control of ventricular rate during atrial
fibrillation) [10] enrolled patients with permanent AF of
more than 6 months’ duration and had a 6-month follow-
up period. Patients had to have resting heart rates of >80
beats/min and had already been on conventional rate con-
trolling therapy including beta blockers, digitalis or cal-
cium channel blockers. Out of 200 patients screened 174
were randomised to dronedarone 400 mg b.i.d. (n = 85)
or placebo (n = 89) on top of standard therapy. At day 14
the mean 24-hour heart rate of patients in the dronedarone
arm was 11.7 beats/min lower than that in the placebo
arm (p <0.0001). Dronedarone therapy was also found to
reduce mean heart rate during maximal exercise by 24.5
beats/min compared to placebo (p <0.0001), without any
negative effect on exercise tolerance. After 4 months the
mean 24-hour heart rate of patients in the dronedarone
arm was still significantly lower compared to that in the
placebo arm, indicating a sustained rate controlling effect
of dronedarone. The efficacy of dronedarone therapy also
appeared to be additive to the effects of background con-
ventional rate controlling therapy. The rate controlling ef-
fect of dronedarone was confirmed in all other trials with
dronedarone, with mean heart rate during AF significantly
lower in the dronedarone group than in the placebo group.
In conclusion, dronedarone is an effective rate controlling
agent, both at rest and during exercise, without negative ef-
fects on exercise tolerance. In patients who suffer AF re-
currence, dronedarone may decrease symptoms and conse-
quently lower hospital admissions and emergency visits.

Effect of dronedarone on morbidity/mortality

Time to AF recurrence or prevention of AF recurrence are
common endpoints in the studies addressing maintenance
of sinus rhythm, but are of somewhat limited clinical in-
terest. Arrhythmia burden and changes in quality of life are
more important endpoints but are difficult to assess in pa-
tients with AF. AF-related hospitalisations are one of the
major factors in significant impairment of patients’ qual-
ity of life, represent an increasing socioeconomic burden
and are an interesting endpoint. However, it is of first im-
portance to assess the effect of a new antiarrhythmic drug
on mortality. The AFFIRM trial (atrial fibrillation follow-
up investigation of rhythm management) has shown that
rhythm control strategies do not translate into survival be-
nefit [11]. However, there were some limitations in
AFFIRM, including the use of diverse strategies to main-
tain sinus rhythm. A subgroup analysis of AFFIRM ac-
tually showed that patients in sinus rhythm had a better
prognosis [12] than those in AF, and there is no final agree-
ment as to whether rate-controlled AF is better than sinus
rhythm. A trial assessing AF-related hospitalisations and
mortality is therefore of first importance. The ATHENA
study (a placebo-controlled, double-blind, parallel arm trial
to assess the efficacy of dronedarone 400 mg b.i.d. for the
prevention of cardiovascular hospitalisation or death from
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any cause in patients with atrial fibrillation/atrial flutter
[AFL]) [13] evaluated 4628 high-risk patients with par-
oxysmal or persistent AF/AFL. Patients were required to be
aged over 75 or, in the presence of at least one other risk
factor, over 70. These risk factors included diabetes, hy-
pertension, history of stroke, reduced left ventricular ejec-
tion fraction <40% or left atrial enlargement. Patients with
heart failure NYHA IV were excluded. The follow-up peri-
od lasted 21 = 5 months. Patients’ characteristics and drug
treatment were similar in both arms. Dronedarone reduced
by 24% the risk of meeting the primary endpoint, the first
hospitalisation for cardiovascular events or death (31.9%
of patients in the dronedarone group compared with 39.4%
in the placebo group, HR 0.76, p <0.0001). This finding
was mainly driven by a reduction in the number of hos-
pitalisations for AF, as all-cause mortality was similar in
both study arms. The reduction in the need for repeated
hospitalisations for cardiovascular events was due to fewer
hospital admissions for AF treatment and for therapy of
acute coronary syndromes. The latter may be related to
some dronedarone-induced effects, such as rate slowing in
the case of atrial fibrillation recurrence, a drug-associated
reduction in blood pressure, and some vasodilating effect
(similar to amiodarone). Among patients in sinus rhythm at
baseline, the median time to first recurrence of AF or AFL
was significantly prolonged in the active-therapy group:
737 days vs 498 days on placebo (HR 0.75, p <0.001)
[14]. Discontinuation of the study drug was similar in both
groups, indicating good tolerability of dronedarone.

The effect of dronedarone on stroke prevention was eval-
uated in a post hoc analysis of the ATHENA trial data
[15]. The baseline risk factors for stroke were well bal-
anced between the two groups, and the percentage of pa-
tients receiving oral anticoagulants and with therapeutic
INR was similar. Dronedarone reduced the risk of stroke
by 34%, from 1.8% per year to 1.2% per year (HR 0.66,
p = 0.027). The effect of dronedarone was similar whether
or not patients were receiving oral anticoagulant therapy,
and there was a significantly greater effect of dronedarone
in patients with higher CHADS?2 scores (calculated by as-
signing points for the presence of congestive heart failure,
hypertension, age 75 years or over, diabetes mellitus and
history of stroke or transient ischaemic attack).

In conclusion, dronedarone proved to be effective and safe
in reducing cardiovascular outcomes (cardiovascular hos-
pitalisation or death) in patients with AF or AFL. Post hoc
analysis of ATHENA showing a reduction of stroke with
dronedarone in high-risk patients needs to be confirmed by
further studies.

Dronedarone in patients with heart failure

The presence of NYHA III-IV heart failure was one of the
exclusion criteria of most of the trials with dronedarone,
with the exception of the ATHENA study which included
stable NYHA III patients. The ANDROMEDA trial (anti-
arrthythmic trial with dronedarone in moderate-to-severe
congestive heart failure evaluating morbidity decrease)
[16] was designed to evaluate the effect of dronedarone
on morbidity in patients with unstable NYHA class II-IV
heart failure. 627 patients with symptomatic heart failure
and a left ventricular ejection fraction below 35% were en-
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rolled. The study was stopped prematurely after 7 months
due to increased mortality in the dronedarone group (25
of 310 patients vs 12 of 317 patients died, HR 2.13, p =
0.03) primarily due to worsening heart failure. A post hoc
analysis suggested that increased mortality was associated
with the absence or discontinuation of drugs blocking the
renin angiotensin aldosterone system (RAAS). Indeed, due
to the increase in creatinine levels under dronedarone (see
section “safety”, below) RAAS blocking agents were dis-
continued in some of the patients and absence of adequate
RAAS blockade in heart failure patients may account for
the increased mortality.

The ATHENA trial [13, 17] included 209 patients with
NYHA class II/III heart failure and a left ventricular ejec-
tion fraction below 40% at baseline (114 placebo and 95
dronedarone patients). A primary outcome event occurred
in 59/114 placebo patients compared with 42/95
dronedarone patients (HR 0.78, 95% CI = 0.52-1.16). 20
of 114 placebo patients and 12/95 dronedarone patients
died during the study (HR 0.71, 95% CI = 0.34—1.44). 54
placebo and 42 dronedarone patients were hospitalised for
an intermittent episode of NYHA class IV heart failure
(HR 0.78, 95% CI = 0.52—1.17). In conclusion, in patients
with stable congestive heart failure dronedarone did not
increase mortality and showed a reduction of cardiovas-
cular hospitalisation or death similar to the overall popu-
lation. However, in the light of the ANDROMEDA trial,
dronedarone is contraindicated in patients with NYHA
class III and IV or in patients with recent exacerbation of
heart failure [18].

Comparison with amiodarone

A comparison of dronedarone and amiodarone was made
in the trial titled efficacy and safety of dronedarone vs ami-
odarone for the maintenance of sinus rhythm in patients
with AF (DIONYSOS) [19]. The 504 patients were ran-
domised to amiodarone (loading dose of 600 mg daily for
28 days followed by 200 mg once daily) or dronedarone
(400 mg twice daily) and an electrical cardioversion was
performed if necessary. The median treatment duration was
only 7 months. The incidence of AF recurrence in the
dronedarone arm was higher than in the amiodarone arm
(36.5% versus 24.3% respectively), whereas adverse
events leading to premature drug discontinuation tended to
be less frequent in the dronedarone arm. The superiority
of amiodarone in preventing AF recurrence is consistent
with an indirect metaanalysis based on 4 studies of ami-
odarone and 4 studies of dronedarone [20]. In conclusion,
DIONYSOS had a too short study duration for adequate
comparison of dronedarone with amiodarone, bearing in
mind that amiodarone side effects usually occur after sev-
eral months or years of treatment, but it clearly confirms
that dronedarone is less effective than amiodarone in main-
taining sinus rhythm in patients with a history of AF.

Safety of dronedarone

The safety evaluation in the targeted AF patient population
pooled across all randomised trials (DAFNE, EURIDIS/
ADONIS, ERATO and ATHENA excluding DIONYSOS)
included 6285 patients of whom 3410 were treated with
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dronedarone and 2875 with placebo. The extra-cardiac
safety problems reported with amiodarone, in particular
thyroid disorders, eye and skin disorders, nervous system
disorders, liver disorders, respiratory, thoracic and medi-
astinal disorders, were reported in comparable frequencies
with dronedarone and placebo. This argues in favour of
a better extra-cardiac safety profile for dronedarone than
amiodarone (fig. 1). Accordingly, the main safety endpoint
(adverse event or premature study drug discontinuation fol-
lowing an adverse event) in the DIONYSOS study ten-
ded to be reached less frequently in the dronedarone group
compared to the amiodarone group, and although the study
duration was too short, the study suggested a better safety
profile for dronedarone, chiefly due to fewer thyroid, neur-
ological, skin and ocular events. The most common side
effects of dronedarone are gastrointestinal adverse effects
including diarrhoea and nausea, which are more frequent
than with amiodarone or with placebo. In ATHENA, naus-
ea was mentioned by 5.3% versus 3.1% of the patients
on dronedarone versus placebo respectively, and diarrhoea
occurred in 9.7% versus 6.2% of the patients under
dronedarone and placebo respectively [13]. In our exper-
ience, however, gastrointestinal side effects appear more
pronounced than is suggested by the small difference in
their incidence under placebo versus dronedarone in ran-
domised trials. Adverse events in heart failure patients
were discussed in a separate section above. In patients and
healthy individuals dronedarone increased serum creatinine
by 10-15% without adverse effects on glomerular filtration
rate or renal plasma flow. This is due to partial inhibition of
tubular organic cation transporters, which is also seen dur-
ing amiodarone treatment [21, 22].

With respect to vitamin K antagonists, drug interactions
were less frequent with dronedarone than with amiodarone
with fewer haemorrhagic events [21, 23]. Notwithstanding,
some drug interactions may be relevant [24]. The plasma
level of dronedarone may be increased severalfold in pa-
tients taking a strong inhibitor of CYP3A4, e.g., ke-
tokonazole, itraconazole, voriconazole, telithromycin,
clarithromycin, ciclosporine and ritornavir, and is contrain-
dicated in such situations. In addition, grapefruit juice is
contraindicated in patients under dronedarone. On the other
hand, during treatment with dronedarone potent CYP 3A4
inducers such as phenobarbital, carbamazepine, phenytoin
or St John’s wort are not recommended as they decrease
dronedarone exposure up to fivefold [24]. Dronedarone
(400 mg b.i.d.) increased simvastatin and simvastatin acid
exposure 4- and 2-fold respectively, and increased expos-
ures of lovastatin, atorvastatin, and pravastatin within the
same range as simvastatin [24]. However, although inter-
action with some statins (CYP3A4 substrates) could hy-
pothetically lead to increased risk of statin dose-related
adverse events, especially myopathy, the data from the
ATHENA trial and the integrated analyses did not confirm
this assumption. Dronedarone may increase the plasma
levels of some beta-blockers [25] and calcium channel
blockers, and dose adjustments of beta-blocker treatment
may be needed after introduction of dronedarone. In the
ERATO trial the mean increase in digoxin levels in the
dronedarone arm compared to placebo was 41.4%, but the
number of patients with digoxin levels outside the normal
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Table 1: Summary of clinical trials with dronedarone.

Trial acronym

range in the two groups did not differ significantly. Al-
though no signal for hepatic toxicity was detected during

Swiss Med WKkly. 2011;141:w13158

Position of dronedarone in the
management of patients with AF

phase III trials of dronedarone, post-marketing surveillance

has recently identified several cases of liver injury includ-
ing two cases of severe hepatic failure leading to trans-
plantation amongst approximately 180 000 patients ex-
posed worldwide (Sanofi letter from January 21st, 2011).
No definite causal relationship between dronedarone and
liver injury has been established, nonetheless, close monit-
oring of liver function test is recommended (see practical

aspects below).

Subjects enrolled Design and

Treatment and follow-up

The initial therapy after onset of AF should always include
adequate control of the ventricular rate. For long-term
treatment, rate control with beta-blocker, calcium-antag-
onist, and/or digoxin (a combination of 2 agents is often
needed) should be considered first, and on the basis of cur-
rent data the use of dronedarone as a first-line agent against
AF is not recommended. Treatment with antiarrhythmic
drugs (“rhythm control”) should generally be considered
only when symptoms persist despite adequate rate control
[26]. In addition, rthythm strategy is reasonable way to im-
prove symptoms, especially in young patients, patients who
are highly symptomatic and those with a higher activity

Main outcome

endpoints period
DAFNE [8] 270 RCT 199 patients on dronedarone Median time to first AF recurrence prolonged with dronedarone 400 mg b.i.d.
Persistent AF Dose-ranging 400 mg b.i.d., 600 mg b.i.d., or | (60 days vs 5.3 days for placebo, p = 0.001). Dose-dependent effect. Frequent
study — Time 800 mg b.i.d. 71 patients on gastrointestinal effect with higher dosage
to first AF placebo. Electrical
recurrence cardioversion in patients
without conversion to sinus
rhythm within first 7 days
FU: 6 months
EURIDIS 612 in EURIDIS RCT 828 patients who received Combined results: symptomatic recurrences in 37.7% and 46% of the patients
and ADONIS [9] and 625 in Time to first dronedarone 400 mg b.i.d. and | in the dronedarone and placebo arms, respectively (p <0.001). Median time to
ADONIS AF recurrence 409 patients who received first recurrence increased by a factor 2.19
At least 1 episode placebo
of AF/AFL within FU: 12 months
the last 3 months
ERATO [10] 174 RCT Dronedarone 400 mg b.i.d. Reduction of 11.7 beats/min in mean ventricular rate (24h ECG) and reduction
Persistent AF of >6 | Heart rate vs placebo of 25.6 and 27.4 beats/min during submaximal and maximal exercise at day 14
months of reduction FU: 6 months (p <0.0001 for both); this effect was sustained for the duration of trial
duration, resting during 24h
heart rates of 280 | ECG,
beats/min on submaximal
conventional rate | and maximal
controlling agents | exercise
testing
ANDROMEDA [16] | 627 of 1000 RCT Dronedarone 400 mg b.i.d. Premature termination of trial after 7 months due to excess mortality related to
planned Composite vs placebo 13 months the worsening of heart failure in dronedarone group (HR 2.13; 95% CI
Moderate to endpoint (including additional 6 months | 1.07-4.25; p <0.05)

of death from
any cause or
hospitalisation

severe heart
failure and
reduced left

after premature discontinuation
of study)

ventricular ejection | for heart
fraction failure

ATHENA [13] 4628 RCT Dronedarone 400 mg b.i.d. First hospitalisation due to cardiovascular events or death reduced by 24%
paroxysmal/ Time to first vs placebo (31.9% in dronedarone group vs 39.4% in placebo group, HR 0.76; 95% CI

DIONYSOS [19]

persistent AF and:
- age 275 years

with/ without or death from
additional risk any cause
factors

* age 270 years

and 21 risk factor*

504 RCT

AF or AFL >72 Combined
hours endpoint of

Cardioversion as

cardiovascular
hospitalisation

recurrence of

FU: 21 months

Dronedarone 400 mg b.i.d.

vs amiodarone 200 mg daily
(after a loading dose of 16.8 g
over 4 weeks)

0.69-0.84; p <0.001, mainly driven by difference in hospitalisation).

All-cause mortality was similar in both study arms.

Reduction of cardiovascular death in the dronedarone group (2.7% vs 3.9% in
the placebo group, HR 0.71, p = 0.03)

Post hoc analysis: reduction of stroke by 34% (from 1.8% per year to 1.2% per
year, HR 0.66, p = 0.027).

Incidence of AF recurrence or premature drug discontinuation for intolerance or
lack of efficacy (composite primary endpoint) was 75.1% and 58.8% in the
dronedarone and amiodarone groups respectively (HR 1.59, p <0.0001).
Mainly driven by the AF recurrence component (in 36.5% of dronedarone

needed after AF or FU: 7 months patients and 24.3% of amiodarone patients). Premature drug discontinuation
initiation of study | premature tended to be less frequent with dronedarone (10.4% vs 13.3%, p = n.s.)
drug drug

discontinuation
AF: atrial fibrillation; AFL: atrial flutter; b.i.d.: twice daily; Cl: confidence interval; FU: follow-up period; HR: hazard ratio; n.s.: non significant; RCT: prospective randomised
double-blind placebo-controlled trial; * risk factors included: hypertension, diabetes, prior stroke / transient ischaemic attack, left atrial diameter 250 mm, left ventricular
ejection fraction <40%.
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level [26]. The recently released European Society of Car-
diology 2010 Guidelines for the Management of Atrial Fib-
rillation [26] emphasise the importance of choosing safer
although possibly less efficacious antiarrhythmic agents
before selecting more effective but less safe medication
(fig. 2). Due to possible proarrhythmic effects, class Ic
agents should only be used by physicians with previous ex-
perience of these drugs. Despite its efficacy, the use of ami-
odarone is often limited by its extensive side effect pro-
file and is not currently recommended as a first choice
antiarrthythmic agent, except in patients with heart failure
or congenital heart disease. Compared with amiodarone,
dronedarone has lower efficacy in preventing recurrent AF,
but has an attractive safety profile in all patients except
those with advanced heart failure (fig. 1). The ATHENA
study was the first to demonstrate a reduced rate of death
and cardiovascular hospitalisations for antiarrhythmic
management of AF. The trial also showed that dronedarone
has additional effects beyond simple rhythm control, i.e.
beneficial effects of cardiovascular outcomes including a
reduction of stroke risk. Dronedarone has not been tested
against flecainide, sotalol or propafenone in randomised
trials, and thus a direct comparison in terms of antiar-
rhythmic efficacy between these drugs is not possible.
Sotalol and class Ic drugs are prescribed mainly by cardi-

No (or minimal) heart
di including HT without
LVH

[ Significantheart disease ]

! }

| Coronaryartery | | Hypertension

Paroxysmal Persistent

Meartfailure | | ™ jicease || withiv AF AF
NYHANIAV) [ stable
or NYHAI/IL |
unstable
l\'Hi Dronedarone ||Prenedarene Dronedarone Ay
Sotalol Flecainide

Consider |
catheter
ablation

Prop
Sotalol

Consider
catheter
ablation

Amiodarone

Amiodarone

Figure 2

Rhythm control strategy (whenever rate control unsatisfactory).
Choice of antiarrhythmic drug and ablation according to underlying
pathology. Adapted from [18]. AF: atrial fibrillation; HT:
hypertension; LVH: left ventricular hypertrophy; NYHA: New York
Heart Association.

Table 2: Practical aspects in prescribing dronedarone.

Consider possible
contraindications:

Consider possible
interactions:

Others

Heart failure NYHA IV or recent heart failure exacerbation

Severe renal insufficiency (creatinine >250 pmol/l)
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ologists, due to their possible proarrhythmic effects, and
class Ic agents are contraindicated in patients with left
ventricular hypertrophy, systolic dysfunction of the left
ventricle, and other structural heart diseases. These are im-
portant limitations on the management of AF patients who
are primarily followed by general practitioners and special-
ists in internal medicine. In contrast, safety data suggest
that dronedarone can be prescribed by non-specialists in al-
most all patient groups, except in patients with NYHA III-
IV heart failure or in patients with recent severe heart fail-
ure exacerbation (fig. 2).

Practical aspects

When considering treatment with dronedarone, contrain-
dications and possible interactions should be assessed
(table 2), and patients should be informed of possible side
effects. An ECG should be done before and after one week
of treatment. If the Bazett QT, is >500 ms (Bazett QT =
QT/ \ RR), dronedarone should be stopped. Dronedarone
causes a slight increase in serum creatinine that does not
reflect a change in underlying renal function. Dronedarone
reduces creatinine clearance, without affecting glomerular
filtration rate, as a result of aspecific partial inhibition of
tubular organic-cation transporters. In patients not known
to have renal insufficiency or heart failure there is no need
to measure serum creatinine. In heart failure patients, in-
hibitors of the RAAS should be continued without a dose
change even if the creatinine increases. Patients should be
informed that gastrointestinal side effects are possible and
sometimes transient, and that the treatment should be con-
tinued for at least one week if possible. Serum liver en-
zymes and bilirubin should be checked before treatment,
monthly during 6 months, and at month 9 and 12 under
dronedarone treatment or if the patients experience signs
and symptoms consistent with hepatic injury or toxicity. If
hepatic injury is found (ALT >3 times the normal value),
dronedarone should be promptly discontinued and appro-
priate treatment should be initiated. Dronedarone should
not be restarted in patients without another explanation for
the observed liver injury.

Concomitant use of a strong CYP3A inhibitor (ketoconazole and derivates, cyclosporine, clarithromycin, and ritonavir)

QTc interval 2500 ms or concomitant use of drugs or herbal products that prolong the QT interval and may induce torsade de pointes

Second- or third-degree atrioventicular block or sick sinus syndrome

Severe hepatic impairment

In patients under amiodarone, a 2-week wash-out is recommended

In patients under beta-blocker, consider reducing beta-blocker dosage

In patients under digoxin, check digoxin levels after 1 week
Class Ic anti-arrhythmic drugs are contraindicated

Patients must avoid taking grapefruit

Consider statin dose reduction in patients under high dose statin

Inform patients about possible gastrointestinal side effects, which may be transient

In elderly patients, consider starting treatment at a lower dosage

Consider oral anticoagulation according to guidelines (no dose adaptation needed)
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Perspectives

In the available data there is a discrepancy between the
negative impact of AF on prognosis and the outcome of
“rate versus rhythm” trials that favour rate control [4, 11,
27, 28]. Even in AFFIRM, patients in sinus rhythm had a
better prognosis than those in AF [12]. In addition, many
patients perceive a benefit in remaining in sinus rhythm.
Consequently, there is a need for rthythm control strategies
that are safe, and dronedarone may have an interesting role.
Despite considerable data available from large studies, fur-
ther clinical trials (including head to head comparison with
other conventional antiarrhythmics) are still required to de-
termine the place of dronedarone in the management of
AF. In the meantime, clinical experience with dronedarone
compared to class Ic antiarrthythmic drugs will be one of
the factors influencing drug prescription.

Conclusions

Dronedarone is a newer benzofuran derivative structurally
similar to amiodarone except that it lacks the iodine moiety
and there is addition of a methane sulfonyl group. The
safety of dronedarone was shown in over 3500 patients in
randomised trials, and no significant, ocular, or neurolo-
gical toxic effects have been observed. Nor was there any
significant thyroid or skin toxicity. In addition to its bene-
fits for rate and rhythm control, dronedarone reduced hos-
pitalisations in patients with AF and was shown to reduce
the risk of stroke in high-risk patients with AF. However,
dronedarone only has a moderate effect in preventing AF
recurrence, and clearly appears less effective than ami-
odarone. Discontinue dronedarone if hepatic injury is
found (ALT 73). Check serum liver enzymes and bilirubine
before treatment and monthly during 6 months under treat-
ment, as well as after 9 and 12 months. Dronedarone should
not replace rate control as initial treatment of AF, but can
be used by non-specialists whenever a rhythm control
strategy is considered. It can be safely used in patients with
heart disease, with the exception of patients with heart fail-
ure NYHA III and IV or recent heart failure exacerbation.
Rare cases of severe liver injury were reported in post-mar-
keting surveillance, thus close monitoring of liver function
tests is recommended.
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