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Dronedarone is a multichannel blocker

• Dronedarone possesses electrophysiologic
characteristics of all Four Vaughan Williams 
Classes as shown in animal models
– Outward currents

• Ikr: rapidly activating delayed rectifier potassium current
• Iks: slowly activating delayed rectifier potassium current 
• Ito: transient outward current
• Ik(Ach): muscarinic receptor-operated K+ current (atria)

– Inward currents
• Fast sodium currents
• Calcium channel antagonist

• Dronedarone has anti-fibrillatory effects in the 
ventricles and atria

Gautier P, et al. J Cardiovasc Pharmacol. 2003;41(2):191-202.
Doggrell SA, Hancox JC, Expert Opin Investig Drugs 2004;13:415-426.
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Dronedarone possesses a different 
electrophysiological profile than amiodarone

Adapted from:
1. Lalevée N, et al. J Cardiovasc Electrophysiol. 2003;14:885-890.
2. Gautier P, et al. J Cardiovasc Pharmacol. 2003;41:191-202.

Guinea-pig (IC50; µM)1 Dronedarone Amiodarone

IKr (ventricle) 3 10

IKs (ventricle) 10 30

IK1 (ventricle) >30 ≤30

IK(Ach) (atrium)* 0.01 1

Outward
currents

Dronedarone Amiodarone

INa (human; 3 µM)2 -97% -41%

ICa(L) (guinea pig; CI50, µM)1 0.2 10
Inward 

currents

*IKs, IKr, Ito, IK1, IKUR
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Dronedarone has structural differences
compared to amiodarone

5Adapted from Kathofer et al. Cardiovasc Drug Rev. 2005;23(3):217-30.
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Dronedarone and amiodarone-Important 
pharmacological differences 

Dronedarone Amiodarone
Inhibit multiple K+ channels

Inhibit Na+ and Ca2+ channels 
Exert anti-adrenergic effects

Low proarrhythmic profile 
No significant effect on LV function

No iodine Iodine

Short half-life (25-30 hours) and no 
tissue accumulation

High lipophilicity with long half life 
(28-180 days) and tissue 

accumulation
Coronary vasodilation refractory to 
inhibition of NO synthase pathway 

Coronary vasodilation highly 
dependent on NO

Dronedarone has a greater anti-hypertensive effect than amiodarone

Adapted from:
Gautier P, et al. J Cardiovasc Pharmacol. 2003;41(2):191-202.
Doggrell SA, Hancox JC, Expert Opin Investig Drugs 2004;13:415-426.
Kathofer et al. Cardiovasc Drug Rev 2005;23(3):217-30
Wegener F et al. J Cardiovasc Electrophysiol. 2006;17(S2):S17-S20
Guiraudou P, et al. European Journal of Pharmacology 2004;496:119-127.
Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010;21(6):597-605.

NO=Nitric oxide
LV=Left ventricular
BP=Blood pressure
6



Dronedarone-CV Properties 

• Antiarrhythmic efficacy at atrial level

• Rate controlling effects

• Vasodilatory effects

• Anti-adrenergic effects

• Blood pressure lowering properties
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Dronedarone Trials I
DAFNE1 EURIDIS/

ADONIS2 ERATO3

Trial objective Dose finding study
Effect of dronedarone on

maintenance of sinus
rhythm

Effect of
dronedarone in the control

of mean 24-hour
ventricular rate

Patient population Persistent AF Paroxysmal/
Persistent AF Permanent AF

Patient AF status
at baseline

In AF but eligible for 
AAD treatment and 

cardioversion
In sinus rhythm In permanent AF

Number of patients 102 1,237 174

Dronedarone
Versus Placebo

Placebo
Both arms received
standard therapy*

Placebo
Both arms received
standard therapy*

Primary endpoint Time to first AF
recurrence

Time to first AF/AFL
recurrence

Change in mean
ventricular rate

measured by 24-hour Holter
ECG on Day 14 compared to 

baseline

Adapted from:
1. Touboul P, et al. Eur Heart J. 2003;24:1481-7.
2. Singh BN, et al. N Engl J Med. 2007;357:987-99.
3. Davy et al. Am Heart J. 2008;156:527.e1-527.e9.

*Standard therapy may have included rate control agents (beta-blockers, and/or Ca-antagonist and/or digoxin) and/or anti-thrombotic therapy (Vit. K antagonists and/or 
aspirin and other antiplatelet therapy) and/or other CV agents such as ACEIs/ARBs and statins
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Dronedarone Trials II
ATHENA1 DIONYSOS2 ANDROMEDA3 PALLAS4

Trial objective

Evaluate the efficacy 
and safety of 

dronedarone in the 
prevention of CV 

hospitalisation or all-
cause death

Investigate
efficacy and safety of 
dronedarone versus 
amiodarone for the 

maintenance of sinus 
rhythm

Evaluate the potential 
benefit of dronedarone
on all cause death or 

hospitalisation
for worsening heart 

failure

Evaluate the benefit of 
dronedarone in high 
risk permanent AF 

patients  
in reducing major CV 

events

Patient population Paroxysmal/
Persistent AF Persistent AF

Unstable recently 
decompensated CHF 

patients
Permanent AF

Patient AF status 
at baseline

In sinus rhythm or AF 
but eligible for 
cardioversion

In AF but eligible for 
AAD treatment and 

cardioversion
N/A In permanent AF

Number of patients 4,628 504 627 3,236 (10,800 planned)

Dronedarone
Versus

Placebo
Both arms received
standard therapy*

Amiodarone Placebo
Placebo

Both arms received
standard therapy*

Primary endpoint CV hospitalisation or 
all-cause mortality

Treatment failure
defined as recurrence
of AF OR premature 

study drug 
discontinuation

for intolerance or lack 
of efficacy

Death from any cause 
or hospitalisation

for worsening heart 
failure

Trial stopped early for 
safety reasons

Stroke, myocardial 
infarction, systemic 

embolism or CV death

Trial stopped early for 
safety reasons

Adapted from:
1. Hohnloser SH, et al. N Engl J Med 2009;360:668-78.
2. Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010;21(6):597-605.
3. Køber L, et al. N Engl J Med. 2008;358:2678-87.
4. Connolly SJ et al. N Engl J Med 2011; 365:2268-2276

*Standard therapy may have included rate control agents (beta-blockers, and/or Ca-antagonist and/or digoxin) and/or anti-thrombotic therapy (Vit. K antagonists and/or aspirin and 
other antiplatelet therapy) and/or other CV agents such as ACEIs/ARBs and statins
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Studies N Population Objectives

DAFNE¹ 270 Persistent AF Dose ranging - cardioversion and 
maintenance of sinus rhythm

EURIDIS/ADONIS2 612/625 Paroxysmal/Persistent 
AF/AFL Maintenance of sinus rhythm

ERATO3 174 Permanent AF Ventricular rate control

DIONYSOS4 504 Persistent AF Comparative trial vs amiodarone

ANDROMEDA5†
627 / 

1,000*
Unstable CHF and 

LV dysfunction 
(25% in AF)

Morbidity-mortality study

ATHENA6 4628 Paroxysmal/
Persistent AF/AFL

Prevention of CV hospitalization 
or death

PALLAS7 3236 / 
10,800* Permanent AF Prevention of major CV events/ 

hospitalization or death 

.1Touboul P, et al. Eur Heart J. 2003;24:1481-7.
.2Singh BN, et al. N Engl J Med. 2007;357:987-99.
.3Davy et al. Am Heart J. 2008;156:527.e1-527.e9.

.4Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010 Apr 6 Epub
.5Køber L, et al. N Engl J Med. 2008;358:2678-87.

.6Hohnloser SH, et al. N Engl J Med 2009;360:668-78
.7Connolly SJ, et al. N Engl J Med 2011

Dronedarone: The most extensively studied antiarrhythmic drug in 
AF

10,676 patients, including 5,553 receiving dronedarone

†Heart failure study
*Planned patient enrolment



In patients initiated prior to cardioversion, dronedarone 400 mg 
bid significantly reduced the risk of AF recurrence by 55%

Adapted from Touboul P, et al. Eur Heart J. 2003;24:1481-7.

Patients at risk:

Placebo 48 12 11 8 8 7 5
DR 800mg 54 29 26 25 24 21 18
DR 1200mg 54 14 13 12 11 11 9
DR 1600mg 43 15 12 11 11 9 8

0 30 60 90 120 150 180
Days0.0

0.1

0.2
0.3

0.4
0.5

0.6
0.7

0.8
0.9

1.0
P

ro
po

rti
on

 o
f p

at
ie

nt
s

in
 s

in
us

 rh
yt

hm

0 30 60 90 120 150 180

Placebo
DR 800mg
DR 1200mg
DR 1600mg

55%  
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in Relative 
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(p=0.001) 
for 800mg

Persistent AF patients: Primary endpoint
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Studies N Population Objectives

DAFNE¹ 270 Persistent AF Dose ranging - cardioversion and 
maintenance of sinus rhythm

EURIDIS/ADONIS2 612/625 Paroxysmal/Persistent 
AF/AFL Maintenance of sinus rhythm

ERATO3 174 Permanent AF Ventricular rate control

DIONYSOS4 504 Persistent AF Comparative trial vs amiodarone

ANDROMEDA5†
627 / 

1,000*
Unstable CHF and 

LV dysfunction 
(25% in AF)

Morbidity-mortality study

ATHENA6 4628 Paroxysmal/
Persistent AF/AFL

Prevention of CV hospitalization 
or death

PALLAS7 3236 / 
10,800* Permanent AF Prevention of major CV events/ 

hospitalization or death 

.1Touboul P, et al. Eur Heart J. 2003;24:1481-7.
.2Singh BN, et al. N Engl J Med. 2007;357:987-99.
.3Davy et al. Am Heart J. 2008;156:527.e1-527.e9.

.4Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010 Apr 6 Epub
.5Køber L, et al. N Engl J Med. 2008;358:2678-87.

.6Hohnloser SH, et al. N Engl J Med 2009;360:668-78
.7Connolly SJ, et al. N Engl J Med 2011

Dronedarone: The most extensively studied antiarrhythmic drug in 
AF

10,676 patients, including 5,553 receiving dronedarone

†Heart failure study
*Planned patient enrolment



Dronedarone more than doubled time
to first AF/AFL recurrence

Adapted from Singh BN, et al. N Engl J Med. 2007;357:987-99.

M
ed

ia
n 

da
ys

n=208 n=417 n=201 n=411

ADONIS EURIDIS
n=409 n=828

Combined

41
59

53

158
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116
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x 2.67

x 2.34

x 2.19

p=0.002

p=0.01
p<0.001

Placebo on top of standard therapy*

DR 400mg bid on top of standard therapy*

Paroxysmal/persistent AF patients: Primary endpoint

*Standard therapy may have included rate control agents (beta-blockers, and/or Ca-antagonists and/or digoxin) and/or anti-
thrombotic therapy (oral anticoagulation and/or long-term antiplatelet therapy) and/or other CV therapy such as ACE 
inhibitors and statins 13



Studies N Population Objectives

DAFNE¹ 270 Persistent AF Dose ranging - cardioversion and 
maintenance of sinus rhythm

EURIDIS/ADONIS2 612/625 Paroxysmal/Persistent 
AF/AFL Maintenance of sinus rhythm

ERATO3 174 Permanent AF Ventricular rate control

DIONYSOS4 504 Persistent AF Comparative trial vs amiodarone

ANDROMEDA5†
627 / 

1,000*
Unstable CHF and 

LV dysfunction 
(25% in AF)

Morbidity-mortality study

ATHENA6 4628 Paroxysmal/
Persistent AF/AFL

Prevention of CV hospitalization 
or death

PALLAS7 3236 / 
10,800* Permanent AF Prevention of major CV events/ 

hospitalization or death 

.1Touboul P, et al. Eur Heart J. 2003;24:1481-7.
.2Singh BN, et al. N Engl J Med. 2007;357:987-99.
.3Davy et al. Am Heart J. 2008;156:527.e1-527.e9.

.4Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010 Apr 6 Epub
.5Køber L, et al. N Engl J Med. 2008;358:2678-87.

.6Hohnloser SH, et al. N Engl J Med 2009;360:668-78
.7Connolly SJ, et al. N Engl J Med 2011

Dronedarone: The most extensively studied antiarrhythmic drug in 
AF

10,676 patients, including 5,553 receiving dronedarone

†Heart failure study
*Planned patient enrolment



• ANDROMEDA (ANtiarrhythmic trial with 
DROnedarone in Moderate to severe CHF 
Evaluating morbidity DecreAse) was:
– Conducted in high-risk congestive heart failure (CHF) 

patients with left ventricular dysfunction and a recent 
acute decompensation

– Aimed to evaluate the potential benefit of dronedarone on 
all cause death or hospitalisation for worsening heart 
failure

• Patients were not selected based on AF / AFL 
history

Adapted from Køber L, et al. N Engl J Med. 2008;358:2678-87.
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Study endpoints
• Primary endpoint

– Death from any cause or hospitalisation for worsening 
heart failure

• Secondary endpoints
– Death from all causes
– Hospitalisation for cardiovascular causes
– Hospitalisation for worsening heart failure
– Occurrence of atrial fibrillation or flutter
– Death from arrhythmia
– Sudden death

Adapted from Køber L, et al. N Engl J Med. 2008;358:2678-87.
16



In ANDROMEDA, patients were not selected 
based on history of AF/AFL

WMI=Wall-Motion Index.
Adapted from Køber L, et al. N Engl J Med. 2008;358:2678-87.

Placebo
n=317

Dronedarone
400mg bid

n=310
Age (years) Median (range) 72 (27-96) 71 (33-90)

Weight (kg) 79 78

Gender [n (%)] Male 242 (76.3%) 230 (74.2%)

Wall motion index (WMI)

Median (range) 0.9 (0.3-1.2) 0.9 (0.3-1.2)

NYHA class [n (%)]

Class II 121 (38.2%) 131 (42.3%)

Class III 183 (57.7%) 173 (55.8%)

Class IV 13 (4.1%) 6 (1.9%)

Mean duration of heart failure (mo) 23 20

Estimated GFR (ml/min)

Mean (range) 52.8 (6-99) 50 (16-104)

Atrial fibrillation or flutter mean (%) 85 (26.8) 72 (23.2)
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Increase in all-cause mortality in unstable
CHF patients

Adapted from Køber L, et al. N Engl J Med. 2008;358:2678-87.

Cu
m

ul
at

iv
e 

in
ci

de
nc

e 
(%

)

Placebo 317 256 181 103 50 18 6 1

DR 400mg bid 310 257 174 104 59 22 5 1
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0.6

0.8

0.4
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Placebo
Dronedarone 400mg bid

Placebo
n=317

Dronedarone 800mg
n=310

Number of patients who died 12 25
Hazard Ratio 2.13
95% CI 1.07; 4.25
Log rank p value 0.03

Time (days)

Patients at risk:

Secondary endpoint
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ANDROMEDA – Key points
• ANDROMEDA was conducted in unstable CHF patients 

most of whom did not even have AF

• Dronedarone did not reduce mortality or decrease CV 
hospitalisations vs. placebo 

• There was an increase in non-sudden cardiac deaths 
related to worsening heart failure

• No significant difference between placebo and 
dronedarone patients was seen for arrhythmic events 
and sudden deaths

Køber L, et al. N Engl J Med. 2008;358:2678-87.
19



Studies N Population Objectives

DAFNE¹ 270 Persistent AF Dose ranging - cardioversion and 
maintenance of sinus rhythm

EURIDIS/ADONIS2 612/625 Paroxysmal/Persistent 
AF/AFL Maintenance of sinus rhythm

ERATO3 174 Permanent AF Ventricular rate control

DIONYSOS4 504 Persistent AF Comparative trial vs amiodarone

ANDROMEDA5†
627 / 

1,000*
Unstable CHF and 

LV dysfunction 
(25% in AF)

Morbidity-mortality study

ATHENA6 4628 Paroxysmal/
Persistent AF/AFL

Prevention of CV hospitalization 
or death

PALLAS7 3236 / 
10,800* Permanent AF Prevention of major CV events/ 

hospitalization or death 

.1Touboul P, et al. Eur Heart J. 2003;24:1481-7.
.2Singh BN, et al. N Engl J Med. 2007;357:987-99.
.3Davy et al. Am Heart J. 2008;156:527.e1-527.e9.

.4Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010 Apr 6 Epub
.5Køber L, et al. N Engl J Med. 2008;358:2678-87.

.6Hohnloser SH, et al. N Engl J Med 2009;360:668-78
.7Connolly SJ, et al. N Engl J Med 2011

Dronedarone: The most extensively studied antiarrhythmic drug in 
AF

10,676 patients, including 5,553 receiving dronedarone

†Heart failure study
*Planned patient enrolment



ATHENA Trial

(A placebo-controlled, double-blind, parallel arm Trial to assess 
the efficacy of dronedarone 400 mg bid for the prevention of 
cardiovascular Hospitalization or death from any cause in 
patiENts with Atrial fibrillation/atrial flutter)

ATHENA Trial

Copyleft Clinical Trial Results. You Must Redistribute Slides



ATHENA Trial: Study Design

 Primary Endpoint: composite of all-cause mortality combined with 
cardiovascular hospitalization

 Secondary Endpoint: death from any cause, cardiovascular death, 
hospitalization for cardiovascular reasons

Dronedarone
400 mg BID

Placebo

4,628 patients >75 years with atrial fibrillation or 70-75 years with atrial fibrillation and at 
least one additional cardiovascular risk factor prior to randomization. 
Double blind. Randomized. Placebo controlled. International multicenter. Mean follow-up 
21 months. 

JCE 2008; 19.1/Heart Rhythm 2008

R

12-30 mos. follow-up

Copyleft Clinical Trial Results. You Must Redistribute Slides



ATHENA Trial: Inclusion Criteria

• ≥75 yrs with or without additional risk factors

• ≥70 yrs with at least one of the following risk factors: 
arterial hypertension (ongoing therapy with at least 
two antihypertensive drugs of different classes), 
diabetes mellitus, prior stroke or transient ischemic 
attack or systemic embolism, left atrium diameter ≥ 50 
mm by M-mode echocardiography, LVEF < 0.40 by 2D-
echocardiography.

JCE 2008; 19.1/Heart Rhythm 2008Copyleft Clinical Trial Results. You Must Redistribute Slides



ATHENA Trial: Exclusion Criteria
Presence of one of the following cardiac conditions:

• Permanent AF

• Unstable hemodynamic situation (i.e., recently decompensated
heart failure)

• Congestive heart failure NYHA class IV

• Planned major non-cardiac or cardiac surgery

• Acute myocarditis

• Bradycardia < 50 bpm and/or a PR interval > 0.28 seconds

• Significant sinus node disease in the past, if not treated with a 
pacemaker 

Copyleft Clinical Trial Results. You Must Redistribute Slides JCE 2008; 19.1/Heart Rhythm 2008



Athena-Baseline Characteristics

Adapted from Hohnloser SH, et al. J Cardiovasc Electrophysiol 2008;19:69-73.

Placebo
n=2,327

Dronedarone
n=2,301

All patients
n=4,628

Age (mean ±SD, years) 71.7 ±9.0 71.6 ±8.9 72 ±9.0
<65yr 442 (19.0%) 431 (18.7%) 873 (18.9%)
65 to 75yr 907 (39.0%) 923 (40.1%) 1,830 (39.5%)
≥75yr 978 (42.0%) 947 (41.2%) 1,925 (41.6%)

Female gender 1,038 (44.6%) 1,131 (49.2%) 2,169 (46.9%)
AF/AFL at baseline 586 (25.2%) 569 (24.7%) 1,155 (25.0%)
Structural heart disease 1,402 (60.9%) 1,330 (58.3%) 2,732 (59.6%)
Hypertension 1,996 (85.8%) 1,999 (86.9%) 3,995 (86.3%)
Coronary heart disease 737 (31.7%) 668 (29.0%) 1,405 (30.4%)
Valvular heart disease 380 (16.3%) 379 (16.5%) 759 (16.4%)
Non-ischemic cardiomyopathy 131 (5.6%) 123 (5.3%) 254 (5.5%)
History of CHF NYHA II/III 515 (22.1%) 464 (20.2%) 979 (21.2%)
LVEF <0.45 285/2,281 (12.5%) 255/2,263 (11.3%) 540/4,544 (11.9%)
LVEF <0.35 87/2,281 (3.8%) 92/2,263 (4.1%) 179/4,544 (3.9%)
Lone atrial fibrillation 139 (6.0%) 140 (6.1%) 279 (6.0%)
Pacemaker 243 (10.4%) 214 (9.3%) 457 (9.9%)
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In ATHENA, dronedarone decreased…

26

…significantly the risk of unplanned CV 
hospitalisation or death by 24%

…the risk of all-cause death by 16% …significantly the risk of CV death by 29% 

…significantly the risk of unplanned 
hospitalisation by 26%

Mean follow-up 21 ±5 months.
Adapted from Hohnloser SH, et al. N Engl J Med 2009;360:668-78.



Athena Trial Results
 24% significant risk reduction in the combined 

endpoint of CV hospitalisation or death
 29% significant risk reduction in CV death 
 16% trend to lower risk of death from any cause 
 45% significant risk reduction for arrhythmic death 

(sudden death)
 34% significant risk reduction for stroke (sub analysis)
 26% significant risk reduction in CV hospitalisation



Studies N Population Objectives

DAFNE¹ 270 Persistent AF Dose ranging - cardioversion and 
maintenance of sinus rhythm

EURIDIS/ADONIS2 612/625 Paroxysmal/Persistent 
AF/AFL Maintenance of sinus rhythm

ERATO3 174 Permanent AF Ventricular rate control

DIONYSOS4 504 Persistent AF Comparative trial vs amiodarone

ANDROMEDA5†
627 / 

1,000*
Unstable CHF and 

LV dysfunction 
(25% in AF)

Morbidity-mortality study

ATHENA6 4628 Paroxysmal/
Persistent AF/AFL

Prevention of CV hospitalization 
or death

PALLAS7 3236 / 
10,800* Permanent AF Prevention of major CV events/ 

hospitalization or death 

.1Touboul P, et al. Eur Heart J. 2003;24:1481-7.
.2Singh BN, et al. N Engl J Med. 2007;357:987-99.
.3Davy et al. Am Heart J. 2008;156:527.e1-527.e9.

.4Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010 Apr 6 Epub
.5Køber L, et al. N Engl J Med. 2008;358:2678-87.

.6Hohnloser SH, et al. N Engl J Med 2009;360:668-78
.7Connolly SJ, et al. N Engl J Med 2011

Dronedarone is contraindicated in permanent AF and should not be used for rate 
control 

Dronedarone: The most extensively studied antiarrhythmic drug in 
AF

10,676 patients, including 5,553 receiving dronedarone

†Heart failure study
*Planned patient enrolment



29



30

Permanent Atrial FibriLLAtion Outcome 
Study using Dronedarone on Top of Standard 

Therapy

30

PALLAS

01151137Number: NCThttp://clinicaltrials.gov



Background

• In paroxysmal and persistent AF, dronedarone reduced 
AF recurrence; and reduced the combined outcome of 
cardiovascular hospitalization or death in ATHENA 
– It also reduced cardiovascular death, stroke and arrhythmic 

death
• Dronedarone has other potentially beneficial effects

– Heart rate slowing in AF
– BP lowering
– Anti-adrenergic effects
– Anti-ventricular arrhythmia effects

• Hypothesis: dronedarone would reduce major vascular 
events in permanent AF
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PALLAS Patient Inclusion / Exclusion

• Inclusion criteria
– Permanent AF

• Atrial fibrillation or flutter, present for at least 6 months
– Age ≥ 65 years 
– Major Risk factor (at least one)

• History of either coronary artery or peripheral arterial disease
• History of stroke or TIA
• Heart failure hospitalization in past year, or LVEF≤ 40% 
• Age ≥ 75 years, with both hypertension and diabetes mellitus

• Major exclusion criteria
– Severe heart failure symptoms (NYHA class IV) or recent unstable NYHA class III
– Bradycardia < 50 bpm or QTc interval > 500 ms without pacemaker
– Implantable cardioverter-defibrillator
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PALLAS Design

Placebo
N=5400

Dronedarone 400 mg BID
N=5400

R

• Two Co-Primary Outcomes
1. Stroke, myocardial infarction, systemic embolism or cardiovascular death
2. Unplanned cardiovascular hospitalization or death 

Eligible Patients

• Planned study enrolment of 10,800 patients
• Two years of recruitment and one final year of follow up
• 844 first co-primary outcome events
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Baseline Characteristics

Dronedarone
N=1619

Placebo
N=1617

Age years mean (SD) 75.0 (5.9) 75.0 (5.9)

Duration of permanent AF > 2 years    1119 (69.1%) 1124 (69.5%) 

Coronary artery disease 661 (40.8%) 666 (41.2%)

Peripheral arterial disease 187 (11.6%) 213 (13.2%) 

Prior Stroke or TIA 436 (26.9%) 458 (28.3%)

History of heart failure 1139 (70.4% ) 1117 (69.1%)

Left ventricular ejection fraction ≤ 40% 345 (21.3%) 335 (20.7%)

Baseline use of a Beta-blocker 1201 (74%) 1201 (74%)

Baseline use of Vitamin K antagonist 1359 (84%) 1363 (84%) 
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Early Termination of PALLAS

• First patient enrolled on July 19, 2010

• Data monitoring Committee recommended study 
termination for safety on July 5, 2011

• 3,236 Patients randomized 
– from 489 sites in 37 countries 

– 3.5 months median follow-up



Stroke, systemic embolism, myocardial infarction 
or cardiovascular death

Cumulative Incidence

Days

60 120 1800

0.00

0.01

0.02

0.04

0.05

0.03

Dronedarone 1619 1421 930 353

Placebo 1617 1445 908 377

Number at risk :
30 90 150

First Co-primary 
Outcome Dronedarone Placebo Dronedarone vs placebo 

HR and 95% CI

43 (2.7%) 19 (1.2%) 2.29 (1.34 – 3.94) p=0.002

Dronedarone

Placebo



Unplanned cardiovascular hospitalization or 
death

Second Co-primary 
Outcome Dronedarone Placebo Dronedarone vs placebo 

HR and 95% CI

127 (7.8%) 67 (4.1%) 1.95 (1.45 – 2.62) p<0.001

Cumulative Incidence

Days

60 120 1800

0.00

0.03

0.07

0.11

0.14

0.08

Dronedarone 1619 1389 879 334

Placebo 1617 1429 882 361

Number at risk :
30 90 150

0.01
0.02

0.04
0.05

0.09
0.10

0.12
0.13

0.06

Dronedarone

Placebo
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Components of the Primary Outcomes

Dronedarone
N=1619

Placebo
N=1617

HR 95% CI, p-value

Death                              25 13 1.94 [0.99- 3.79 ] p=0.049

Cardiovascular Death                           21 10 2.11 [1.00- 4.49], p=0.046

Arrhythmic Death 13 4 3.26 [1.06- 10.0], p=0.03

Stroke 23 10 2.32 [1.11- 4.88], p=0.02

Myocardial Infarction                                3 2 1.54 [0.26- 9.21], p=0.63

Unplanned CV Hospitalization 113 59 1.97 [1.44- 2.70], p<0.001

Heart Failure Hospitalization 43 24 1.81 [1.10-2.99], p=0.02



Heart Failure Hospitalization
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Heart Failure 
Hospitalization Dronedarone Placebo Dronedarone vs placebo 

HR and 95% CI
43 (2.7%) 24 (1.5%) 1.81 (1.10 – 2.99) p=0.02

Cumulative Incidence

Days

60 120 1800

0.00

0.01

0.02

0.04

0.05

0.03

Dronedarone 1619 1414 912 349

Placebo 1617 1439 896 374

Number at risk :
30 90 150

Dronedarone

Placebo



Charateristics N HR [95% CI] Hazard Ration (95% CI) P valueb

Overall 2.29 [1.34;3.94]
Age 0.61
<75 1562 2.01 [0.98;4.15]
≥75 1674 2.71 [1.20;6.12]
Duration of perm. AF 0.99
6 months to 2 years 988 2.32 [0.89;6.03]
>2 years 2243 2.27 [1.18;4.37]
Baseline LVEF 0.41
LVEF≤40% 680 3.45 [1.14;10.50]
LVEF>40% 2556 1.98 [1.06;3.70]
NYHA 0.72
No class II/III 1490 2.00 [0.81;4.97]
Class II/III 1746 2.48 [1.26;4.86]
CHADS 0.57
CHADS ≤2 1326 2.76 [1.16;6.57]
CHADS >2 1908 2.02 [1.01;4.03]
Stroke or TIA history 0.49
N 2342 2.57 [1.36;4.87]
Y 894 1.68 [0.60;4.73]
Coronary artery disease 0.38
N 1908 2.90 [1.35;6.22]
Y 1327 1.77 [0.82;3.84]
Baseline HR 0.20
HR <65 bpm 644 5.43 [1.22;24.26]
HR ≥65 bpm 2591 1.91 [1.05;3.44]
Baseline SBP 0.61
SBP <130 mmHg 1468 2.03 [0.95;4.33]
SBP ≥130 mmHg 1708 2.69 [1.19;6.07]
Digoxin 0.82
N 2166 2.15 [1.05;4.41]
Y 1070 2.42 [1.07;5.50]
Beta blocking agents 0.41
N 834 3.38 [1.10;10.36]
Y 2402 2.01 [1.08;3.73]
Vitamin K antagonist or Dabigatran 0.12
N 447 1.34 [0.51;3.48]
Y 2789 3.10 [1.57;6.12]
Regions 0.93
North America/Western Europe 1512 2.42 [0.85;6.86]
Other regions 1724 2.27 [1.21;4.27]

Placebo BetterDronedarone Better
0.1 1.0 10.0

Sub-groups: First Co-primary Outcome



Adverse Events and Laboratory Abnormalities
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High Level Term (preferred term) Dronedarone
N=1614 

Placebo
N=1609 p-value

Any Adverse Event 49.4% 37.3% <0.001

Adverse Event; medication discontinuation 13.1% 5.0% <0.001

Any Serious Adverse Event 7.0% 4.8% 0.008

Asthenic conditions (asthenia, fatigue) 5.5% 2.9% <0.001

Diarrhea 6.3% 2.4% <0.001

Gastrointestinal or abdominal pain 2.0% 0.9% 0.009

Nausea and vomiting symptoms (nausea) 4.7% 1.7% <0.001

Breathing abnormalities (dyspnea) 4.6% 2.2% <0.001

Edema (peripheral edema) 3.7% 1.8% <0.001

Neurological signs and symptoms (dizziness) 4.7% 2.4% <0.001

Rate and rhythm disorders (bradycardia) 4.2% 1.2% <0.001

Renal failure and impairment 2.2% 0.7% 0.001

Alanine aminotransferase >3 times ULN 1.5% 0.4% 0.05



PALLAS Conclusions

• In patients with permanent AF and major risk 
factors for vascular events, dronedarone
increased both PALLAS primary outcomes

• This was due to increases in death, heart failure 
and stroke

• There was an increased rate of discontinuation of 
dronedarone due to adverse events

• Dronedarone should not be used in this patient 
population
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There is no single explanation for the increase in 
stroke, CV death and HF observed in PALLAS

The possible hypotheses for the increase in the individual outcomes are: 
• Stroke: The time in therapeutic range in the PALLAS trial was significantly 

lower on dronedarone compared to placebo, but this effect appears to be too 
small to explain the large increase of stroke.

• CV death: The increase is driven by arrhythmic death. This may be due to 
dronedarone-induced digoxin toxicity. 

• Heart Failure: There is no clear explanation for the increase in HF. Permanent 
AF patients with greater CV risk may be more sensitive to the potential 
negative-inotropic effect of dronedarone.



The Dronedarone Journey



Dronedarone-Where to from here?



Freemantle N, et al. Europace 2011;13:329–345
For further study information including safety data, please refer to the full Multaq SmPC

Serious adverse events

Amiodarone

Propafenone

0.5 1 2 5 10 1000.2

Dronedarone

Flecainide

Sotalol

0.95 (0.73–1.24) p=0.699

2.41 (0.96–6.06) p=0.060

1.28 (0.71–2.31) p=0.338

2.02 (0.29–13.81) p=0.450

1.56 (0.49–4.98) p=0.429

All-cause mortality

0.5 1 2 5 10 100

Amiodarone

Dronedarone

Sotalol

0.85 (0.67–1.09) p=0.165

2.73 (1.00–7.41) p=0.049

Proarrhythmic events

0.5 1 2 5 10 100

Amiodarone

Propafenone

Dronedarone

Flecainide

Sotalol

1.45 (1.02–2.08) p=0.043

4.06 (1.13–14.52) p=0.035

5.45 (0.69–42.93) p=0.095

6.44 (1.03–40.24) p=0.047

6.77 (0.85–54.02) p=0.067

0.5 1 2 5 10 1000.20.1

0.53 (0.40–0.72, p=0.0002)

0.36 (0.28–0.48, p<0.0001)

0.22 (0.16–0.29, p<0.0001)

0.40 (0.31–0.52, p<0.0001)

0.31 (0.19–0.49, p<0.0001)

Dronedarone n=1131

Propafenone n=1228

Amiodarone  n=978

Sotalol n=1404

Flecainide n=305

Efficacy (AF recurrence)

4.32 (1.59–11.70) p=0.013

Antiarrhythmic drug therapy - safety and efficacy comparison based on a 
mixed treatment analysis*

Data are odds ratios and 95% confidence intervals
*For each individual antiarrhythmic drug versus placebo







LVH

• American vs European guidelines
• Canadian guidelines
• IC and Sotalol



Toxicity

• Hepatic
• Pulmonary



Interactions
• CYP4503A4 subtrates/inhibitors
• NOAC
• Warfarin
• QT prolonging drugs
• Digoxin
• Grapefruit juice
• CCB
• BB
• Statins



• Discontinuation of treatment with dronedarone should be considered in the 
event of:
– Recurrence of AF
– Occurrence of adverse reactions

• Dronedarone is contraindicated in patients with the following:
– Permanent AF
– Unstable haemodynamic conditions
– History of, or current heart failure or left ventricular systolic dysfunction
– Liver and lung toxicity related to the previous use of amiodarone

• Treatment with dronedarone should be stopped during the course of 
treatment, in case the patient develops any of the conditions which would 
lead to a contraindication

Recommendations for Dronedarone 
Treatment   

MULTAQ® (Dronedarone) SmPC Europe September 2011. Refer to full MULTAQ® SmPC before prescribing



Updated Indication
• Dronedarone is indicated for the maintenance of sinus rhythm after 

successful cardioversion in adult clinically stable patients with paroxysmal 
or persistent atrial fibrillation (AF). 

• Dronedarone should not be given to patients with left ventricular systolic 
dysfunction or to patients with current or previous episodes of heart failure





Treatment with dronedarone should be initiated and monitored 
under specialist supervision 

Patient selection

Paroxysmal or persistent AF (after 
successful cardioversion)

No CHF, no LVSD

Baseline LFTs and creatinine, 
appropriate anti-coagulation 

No previous liver or lung toxicity with 
amiodarone

Routine clinical assessment with special 
attention to heart failure and left 

ventricular systolic dysfunction (LVSD)

AF status: Serial ECGs
and at least every 6 months

Patient monitoring

LFTs and creatinine at 1 week*, monthly 
LFTs 1–6 months,

9 and 12 months and regularly thereafter

Adapted from MULTAQ® SmPC Europe – September 2011. Refer to full MULTAQ® SmPC for full prescribing information.

CHF: Congestive heart failure, LVSD: Left ventricular systolic dysfunction, LFTs: Liver function tests *At 2 weeks if there is a rise in accordance with label





Greek Mythology for Cardiologists I



Greek Mythology for Cardiologists II

PALLAS ATHENA



Thank you



Treatment with dronedarone should be initiated and monitored 
under specialist supervision 

Patient selection

Paroxysmal or persistent AF (after 
successful cardioversion)

No CHF, no LVSD

Baseline LFTs and creatinine, 
appropriate anti-coagulation 

No previous liver or lung toxicity with 
amiodarone

Routine clinical assessment with special 
attention to heart failure and left 

ventricular systolic dysfunction (LVSD)

AF status: Serial ECGs
and at least every 6 months

Patient monitoring

LFTs and creatinine at 1 week*, monthly 
LFTs 1–6 months,

9 and 12 months and regularly thereafter

Adapted from MULTAQ® SmPC Europe – September 2011. Refer to full MULTAQ® SmPC for full prescribing information.

CHF: Congestive heart failure, LVSD: Left ventricular systolic dysfunction, LFTs: Liver function tests *At 2 weeks if there is a rise in accordance with label



There are 5 key descriptors of AF patients that impact treatment choice

•Paroxysmal
•Persistent
•Permanent

Asymptomatic
Mild

Moderate
Severe

Lone AF
CHF
HTN, with/without LVH

CHD
Other CV co-morbidities 

<65
65-75
>75

4

AF Type

Degree of symptoms

Co-morbid conditions

Age

Potential Drug-Drug-Interactions CYP3A4
CYP2D6

P-glycoprotein 
substrates





2012 focused update of ESC Guidelines for AF Antiarrhythmic drugs and/or left atrial 
ablation for rhythm control of AF

2012 focused update of the ESC Guidelines for the management of atrial fibrillation: An update of the 2010 ESC Guidelines for the management of atrial 
fibrillation * Developed with the special contribution of the European Heart Rhythm Association.Eur Heart J. 2012 Aug 24. 

לאומית, כללית, מכבי: מושלם
I CADקו  : סל

I LVHקו : גיידליינס

לוואי לאמיודרון. אחרי ת: סל



Meta-analysis of cardiovascular outcomes with 
dronedarone in patients with atrial fibrillation 

or heart failure.

• Dronedarone use was associated with a trend 
toward worse all-cause and cardiovascular 
mortalities and increased heart failure 
exacerbations

Chatterjee S et al. Am J Cardiol 2012



Monitoring 


