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The past of Dronedarone 
The most extensively studied AAD in AF 

Studies N Population Objectives 
Rhythm and Rate Control 

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

EURIDIS2  612 Paroxysmal/Persistent AF/
AFL Maintenance of sinus rhythm 

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

ERATO3 174 Permanent AF Ventricular rate control 

DIONYSOS4 
 

504 
 

Persistent AF 
 

Comparative trial vs amiodarone 
 

Recently Decompensated CHF 

ANDROMEDA5 
 

627 / 
1000 

 

Unstable CHF and  
LV dysfunction  

(25% AF) 
Morbidity-mortality study 

Clinical Outcomes 

ATHENA6 4628 Paroxysmal/Persistent AF/
AFL 

Prevention of cardiovascular hospitalisation 
or death from  

any cause 

PALLAS7 3149 / 
10800 Permanent AF 

Prevention of major CV events and CV 
hospitalisation or death from  

any cause 

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. 

4.  Le Heuzey JY et al. J Cardiovasc Electrophysiol. 2010 Apr 6 Epub 
5.  Køber L, et al. N Engl J Med. 2008;358:2678-87. 
6.  Hohnloser SH, et al. N Engl J Med 2009;360:668-78 
7.  Connolly SJ, et al. N Engl J Med 2011 



Future medical management of AF 

•  Suppression of symptoms 
–  safe and effective drugs 

•  Recognition of patient at risk 
–  beyond the CHA2DS2–VASc score 

•  Stroke prevention 
–  safe anticoagulants 
–  Impact of non-anti-thrombotic drugs (on top of anticoagulation) 

•  Reduce AF progression rate 
•  Optimal rate control 

–  Safe and effective rate control drugs 
–  Multi-modality drugs  

•  Early rhythm control 
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Future: dronedarone 

•  Dronedarone is a class III antiarrhythmic agent 
–  maintenance of SR in patients with AF 
–  Like amiodarone antiadrenergic (ie, beta blocking) properties  
–  Multiple transmembrane ion channel actions: potassium, sodium, calcium currents 

•  In contrast to amiodarone (half-life of 50 days), dronedarone has a 
half-life of 24 hours 

•  Dronedarone is highly bound to plasma proteins, no significant tissue 
accumulation 

–  systemic long-term side effects (liver toxicity, pulmonary fibrosis, thyroid 
dysfunction) rare 

•  Hepatic metabolism >>> numerous potential drug interactions  
–  Do not combine with ketoconazole, class I antiarrhythmic drugs 
–  Dose adjust when combined with digoxin, warfarin, statins, dabigatran 



Future: dronedarone 

•  Maintenance of SR 
–  Amiodarone >>> Dronedarone >>> Placebo 

–  Dronedarone preferred in paroxysmal and recurrent persistent AF, 
in CAD, hypertensive heart disease (± LVH), minimal HD 

–  Avoid completely in permanent AF or HF (Class III and IV)  

•  Do not use exclusively as rate control medication  

•  Dronedarone rarely effective for chemical CV to SR (less than 
10 percent of patients) 

•  Loading before ECV: at least 4 days in advance 

•  Hepatic function testing at initiation and once or twice within the 
first six months and yearly thereafter 

•  ECG annually and at the time of any clinical change 



Future: dronedarone 

•  Dronedarone is usually well tolerated 
–  Crampy abdominal pain, diarrhea, nausea, and rash 

–  Rarely: heart failure, QT prolongation, and liver toxicity 

•  Because of the potential for QT prolongation and torsades des 
pointes, concomitant use of dronedarone and class I or III 
antiarrhythmic drugs that prolong the QT interval is 
contraindicated 

•  Allow least 5 half-lives between changes in antiarrhythmic 
agents except for amiodarone.  

•  Dronedarone can usually be started immediately after 
amiodarone discontinuation unless there is clinically significant 
bradycardia or QT prolongation  



Camm AJ et al. AF Guidelines. Eur Heart  J 2012 

Paroxysmal and non-permanent AF 



Future of Dronedarone 
AAD use after ablation (12-24 months) 

Sara trial 
Mont, EHJ 2014 

MANTRA-PAF  
Cosedis Nielsen, NEJM 2013;  
 
RAAFT-2 
Morillo, JAMA 2014  

%

The need for AAD to control Sx > ablation is underestimated in clinical studies  

EORP Ablation Pilot 
Arbelo, EHJ 2014 

1 yr after 
ablation 

Class Ic 19% 
Amiodarone 12% 
Other 8% 
Dronedarone 2% 



Effects of amiodarone & dronedarone on 
clinical outcomes in AF patients 

AFFIRM Investigators. NEJM 2002;347:1825-33 
Roy et al. NEJM 2008;358:2667-77 

Hohnloser et al. NEJM 2009;360:668-78 



Trial% Number%
of%

pa=ents%

Stroke% Death% MI%
acCve(
group(

Compa>
rator(

acCve(
group(

Compa>
rator(

acCve(
group(

Compa>
rator(

ACTIVE%W%40% 6700( 2.4( 1.4( 4( 4( 0.88( 0.55(
AFICHF%11% 1376( 1.8( 1.8( 1.8( 1.8( 9.5(
AFFIRM%41% 4060( 1.2( 1.2( 5( 5( 5(

AMADEUS%42% 4576( 0.9( 1.3( 3.2( 2.9( 0.8( 0.6(
ANDROMEDA%43**% 627( 50( 24(

ARISTOTLE%7% 18201( 1.3( 1.6( 3.5( 3.9( 0.5( 0.5(
ATHENA%27% 4628( 1.2( 1.8( 2.8( 3.4( 1.5( 2.1(
AVERROES% 5600( 0.9( 2.5( 3.4( 4.4( 0.7( 0.8(

EURIDIS/ADONIS%30% 1237( 0.5( 0.7( 1( 0.7(
FlecISL%10% 635( 0( 0(

PALLAS%29% 3236( 4.4( 1.9( 4.7( 2.4( 0.6( 0.4(

RACE%20% 522( 3.3( (((((3.4(
RACE%II%9% 614( 1.6( 3.9( 5.6( 6.6(

ReILY%5% 18113( 1( 1.6( 3.6( 4.1( 0.7( 0.5(
ROCKET%AF%6% 14117( 2.1( 2.4( 1.9( 2.2( 1( 1.1(
SAFEIT%45% 665( 2( 2( 4.4( 2.8(
SOPAT%46% 1012( 1(

SPORTIF%III%47% 3410( 1.6( 2.3( 1.1(/(0.6(
SPORTIF%IV%48% 3922( 1.6( 1.2( 3.6( 3.8( 1( 1.4(

Sum% 93766( 1.5( 1.7( 3.5( 3.5( 1.0( 0.7(Ki
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PALLAS -  EMA press release 

•  Dronedarone not in permanent AF 

•  Only prescribed for maintaining sinus rhythm 

•  After alternative treatment options have been 

considered 

•  Because increased risk on liver, lung or 

cardiovascular adverse events 



•  Contraindicated: 

•  In unstable hemodynamic conditions 

•  Current or prior HF or LV dysfunction (NYHA III+IV) 

•  Avoid in patients with less severe HF (NYHA I+II) 

•  Combination with digoxin and with dabigatran is 

discouraged (P-glycoprotein inhibitor) 

PALLAS -  EMA press release 





Digoxin and mortality in AF 
Post-hoc ROCKET trial 

• Washam JB, ROCKET AF,  Lancet 2015 
•  Turakhia MP, TREAT-AF, JACC 2014 
• Whitbeck MG, AFFIRM EHJ 2013 
• Mulder BA, RACE-II,  Heart Rhythm, 

2014  
• Gheorghiade M, AFFIRM, EHJ 2013 
•  Fauchier, Loire Valley study, ESC-HFA 

congress June 3, 2015 
→  Do not withdraw digitalis 
→  Dose adjusted  to age, body weight, 

renal function (70-70-70 rule) 
→  Aim for RACE-II heart rate  (<110) 
→  At serum level < 1.0 ng/ml  

decreased mortality in DIG trial (SR 
plus HF, Lancet 1997) Washam JB, ROCKET AF,  Lancet 2015 



Dronedarone – interaction with digoxin 

Hohnloser S, et al. PALLAS post-hoc analysis.  Circulation AE 2014 

1020  Circ Arrhythm Electrophysiol  December 2014

the study12 and to a contraindication of this agent in perma-
nent AF. Dronedarone increases digoxin plasma concentration 
by a pharmacokinetic interaction as it is potent inhibitor of 
the P-glycoprotein transport system.13 Therefore, investigators 
were advised to use digoxin with caution and monitor serum 
levels closely. We did observe higher digoxin concentrations in 
patients randomized to dronedarone. We therefore hypothesized 
that the dronedarone–digoxin interaction might in part explain 
either the increased risk of cardiovascular death or the increased 
risk of heart failure associated with dronedarone in PALLAS. 
The present analysis was designed to examine these hypotheses.

Methods
The PALLAS Trial
The design and the results of the PALLAS trial have been reported 
in detail.12 Briefly, PALLAS was designed to determine if dronedar-
one would reduce major vascular events in patients with permanent 
AF. Permanent AF was defined as ECG documentation of AF or flut-
ter within 14 days of randomization and also ≥6 months before, with 
no evidence of sinus rhythm intervening and with no plans to restore 
sinus rhythm. Patients had to be ≥65 years with ≥1 risk factor for car-
diovascular events. Eligible patients were randomized double-blind 
to receive dronedarone 400 mg twice daily or matching placebo. The 
first co-primary outcome was a composite of stroke, myocardial infarc-
tion, systemic embolism, or cardiovascular death. The second co-pri-
mary outcome was unplanned cardiovascular hospitalization or death. 
Other outcomes were death from cardiovascular causes, death from 

arrhythmia, hospitalization for heart failure or heart failure episode 
without hospitalization, and death from any cause. Heart failure events 
(without hospitalization) were defined as new or worsening signs or 
symptoms of heart failure requiring intensification of heart failure treat-
ment. The trial was approved by the ethics committee at each participat-
ing center, and subjects gave informed consent. The Data Monitoring 
Committee recommended on July 5, 2011, that the study should be 
terminated for safety. At study closure, 3236 out of 10 800 planned pa-
tients had been randomized and followed for a mean of 4.2 months.

Measurement of Serum Digoxin
Patients were to be seen at 7 and 30 days after randomization and 
then at month 4 and every 4 months thereafter. As dronedarone can 
increase serum digoxin concentration,13 investigators were advised to 
use digoxin with caution and monitor serum levels closely. A serum 
concentration of digoxin was measured at day 7 in patients receiving 
glycosides.

Table 1. Baseline Data

Variable

Dronedarone (n=1619) Placebo (n=1617)

Baseline Digoxin Use

P Value

Baseline Digoxin Use

P ValueYes No Yes No

Age, y (mean, SD) 74.6 (5.8) 75.1 (5.9) 0.12 75.1 (5.9) 74.9 (6.0) 0.48

Heart rate, beats per minute (mean, SD) 79.0 (16.8) 76.6 (14.7) 0.004 78.3 (15.3) 77.7 (15.8) 0.46

Blood pressure, systolic, mm Hg (mean, SD) 133.2 (16.9) 133.1 (16.9) 0.86 132.1 (16.2) 133.0 (17.3) 0.31

Duration of permanent AF >2 y 392 (72.1%) 727 (67.8%) 0.08 374 (71.2%) 750 (68.9%) 0.33

Male sex 323 (59.4%) 728 (67.7%) 0.001 296 (56.3%) 744 (68.2%) <0.0001

Heart Failure Overall P<0.0001 <0.0001

    No history 139 (25.6%) 373 (34.7%) <0.0001 142 (27.0%) 393 (36.0%) <0.0001

    NYHA Class I 78 (14.3%) 156 (14.5%) 0.93 62 (11.8%) 147 (13.5%) 0.34

    NYHA Class II 258 (47.4%) 474 (44.1%) 0.20 261 (49.6%) 488 (44.7%) 0.07

    NYHA Class III 69 (12.7%) 72 (6.7%) <0.0001 61 (11.6%) 63 (5.8%) <0.0001

LVEF ≤40% 151 (27.8%) 194 (18.0%) <0.0001 133 (25.3%) 202 (18.5%) 0.002

CAD 182 (33.5%) 479 (44.6%) <0.0001 181 (34.4%) 485 (44.5%) <0.0001

Prior myocardial infarction 117 (21.5%) 275 (25.6%) 0.07 138 (26.2%) 282 (25.8%) 0.87

Permanent pacemaker 69 (12.7%) 160 (14.9%) 0.23 61 (11.6%) 157 (14.4%) 0.12

Hypertension 447 (82.2%) 905 (84.2%) 0.30 440 (83.7%) 945 (86.6%) 0.111

Receiving a β-blocker 403 (74.1%) 798 (74.2%) 0.95 375 (71.3%) 826 (75.7%) 0.06

Receiving either verapamil or diltiazem 57 (10.5%) 113 (10.5%) 0.99 59 (11.2%) 103 (9.4%) 0.27

Receiving a diuretic 397 (73.0%) 706 (65.7%) 0.003 386 (73.4%) 707 (64.8%) 0.001

Receiving an ACE inhibitor 296 (54.4%) 530 (49.3%) 0.05 260 (49.4%) 569 (52.2%) 0.31

Receiving an angiotensin receptor blocker 131 (24.1%) 290 (27.0%) 0.21 125 (23.8%) 286 (26.2%) 0.29

There were no significant differences in patient characteristics for dronedarone vs placebo in the digoxin and in the no-digoxin subgroups. The rate 
of prior myocardial infarction is not significantly different in the dronedarone and placebo group within the digoxin subgroup (21.5% vs 26.2%; P=0.07).

ACE indicates angiotensin-converting enzyme; AF, atrial fibrillation; CAD, coronary artery disease; NYHA, New York Heart Association; and LVEF, left 
ventricular ejection fraction.

Table 2. Serum Digoxin Concentration at Day 7

Dronedarone 
(n=1619) Placebo (n=1617) P Value

Patients on baseline 
digoxin

544 (33.6%) 526 (32.5%) 0.52

Patients on 7-day digoxin 447 (27.6%) 438 (27.1%) 0.74

Serum digoxin 
concentration (ng/mL; 
median(q1,q3))

1.1 (0.7,1.5) 0.7(0.5,1.1) <0.0001

Dronedarone increases digoxin levels 
-  Increased digoxin level might be the driver of increased mortality in patients 

receiving dronedarone (like in DIG trial) 

Dronedarone interacts with digoxin leading to increased arrhythmic death 
(less likely)   
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EDITORIAL COMMENT

Dronedarone
“Real-World”DataVis-à-VisData
From Randomized Clinical Trials*

Stefan H. Hohnloser, MD

Frankfurt, Germany

Dronedarone is an antiarrhythmic drug developed for
therapy of atrial fibrillation (AF) that is structurally related
to amiodarone but has been the object of several molecu-
lar modifications in an attempt to reduce its toxicity
and improve its pharmacokinetic properties (1,2). The
most significant structural changes are the removal of
iodine and the addition of a methane-sulfonyl group.
The removal of iodine should result in freedom from the
iodine-related organ toxicity of amiodarone, and the
second molecular change is thought to decrease lipo-
philicity, thus shortening the half-life of the drug and
reducing its accumulation in tissue. The compound shares
the class I to IV antiarrhythmic properties of amioda-
rone and has been explored for the treatment of a broad
range of patients with AF (3,4). In fact, more than 9,600

AF patients have been enrolled in randomized controlled
trials of dronedarone (5), which have confirmed good toler-
ability and a lack of significant proarrhythmic effects of
the compound. The ATHENA trial (A Trial With Drone-
darone to Prevent Hospitalization or Death in Patients With
Atrial Fibrillation) randomized patients with paroxysmal or
persistent AF to dronedarone or placebo and represents the
largest AF trial (4,628 patients) ever conducted with an
antiarrhythmic drug (6). It demonstrated a significant reduc-
tion in cardiovascular-related hospital stays or death. Mainly
on the basis of the results of this trial, the drug was approved
by authorities in various jurisdictions and became part of
the algorithms of major guidelines for the treatment of AF
(7,8). Contraindications for the use of dronedarone were
based on the observations made in 2 large studies: The
ANDROMEDA study (Antiarrhythmic Trial with Drone-
darone in Moderate to Severe CHF Evaluating Morbidity

Decrease) (9) in patients with recently decompensated heart
failure (and without a requirement that the patients have AF
at baseline) and the PALLAS trial (Permanent Atrial
fibriLLAtion Outcome Study Using Dronedarone on Top of
Standard Therapy) (10) in patients with permanent AF (who
have never before been the focus of a prospective study using
antiarrhythmic drugs). Both of these trials had to be termi-
nated because of increased mortality and cardiovascular
events associated with dronedarone (9,10). In addition,
after drug approval, there were 2 reports about severe
hepatocellular liver injury in patients exposed to drone-
darone (11), which resulted in new regulatory labeling of
the drug that was more restrictive in Europe than in the
United States.

These diverging trial results and safety concerns led to
extensive debates about the clinical utility of dronedarone.
Today, more than 1 million patients have been exposed to
dronedarone worldwide, which probably reflects the need
for new antiarrhythmic drugs to treat the increasing number
of patients afflicted with symptomatic AF.

In this issue of the Journal, Friberg (12) reports data from
4,856 Swedish patients with symptomatic, nonpermanent
AF who were exposed to dronedarone. They were com-
pared with 170,139 control patients with AF who had
not received the drug during the period from May 2010 to
December 2012. The analyses were based on the previously
validated Swedish National Patient Register and the
Swedish Prescribed Drug Register. By linking these 2
registries, exposure times to dronedarone and other anti-
arrhythmic drugs were estimated and mortality/morbidity
data were calculated over a mean follow-up period of 1.6
years. Patients exposed to dronedarone were younger and
healthier than AF patients in the control group, had
tried more antiarrhythmic drugs previously, and more
often used anticoagulation therapy. There was an annual
mortality rate of 1.3% in dronedarone patients compared
with 14% in the control group. Even after adjustment for
many pertinent baseline variables and after propensity
score matching, mortality with dronedarone remained
lower than that of other AF patients (hazard ratio: 0.41;
95% confidence interval: 0.33 to 0.51). The selection of
truly low-risk AF patients for therapy with dronedarone is
further indicated by a lower mortality than expected
from the general population (standardized mortality ratio:
0.67; 95% confidence interval: 0.55 to 0.78). Finally,
the risk of severe liver disease was not increased in the
dronedarone group.

The results of this study need to be interpreted in the light
of the results of the aforementioned randomized clinical
trials, with special emphasis on 3 questions: Are the results
valid? What is the main message? What are the clinical
implications of the findings?

First, the results of the study appear valid. The analy-
ses are based on data from previously validated national
registries that included a large number of patients who
were treated with dronedarone according to current

See page 2376

*Editorials published in the Journal of the American College of Cardiology reflect the
views of the authors and do not necessarily represent the views of JACC or the
American College of Cardiology.
From the Department of Cardiology, Division of Clinical Electrophysiology,
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guidelines (7,8). More than 170,000 AF patients receiving
other often-used antiarrhythmic drugs served as a control
population. The data were analyzed by appropriate sta-
tistical methodology aimed at accounting for as many
confounders as possible, for instance, by performing
propensity score matching. Important limitations of the
data were addressed adequately. Among those, uncertainties
about discontinuation of dronedarone and hidden con-
founders that could not be corrected for are the most
important.

Second, there is a clear message provided to physicians
taking care of patients with AF. The main message is that
“dronedarone, as prescribed to AF patients in Sweden,
has not exposed patients to increased risks of death or
liver disease” (12). The author should be complimented
for undertaking the effort to pinpoint the safety of drone-
darone in everyday clinical practice when used according
to current recommendations (7,8). In this respect, these
“real-world” data are a valuable addition to those stem-
ming from the randomized controlled clinical trials,
particularly after the conclusion of a clinical drug devel-
opment program. In accordance with a previous meta-
analysis (13), the present findings put the mortality risk
of dronedarone in some perspective compared with that of
patients exposed to other antiarrhythmic drugs. Although
comparisons of survival rates with various drugs on the basis
of registry data are of somewhat limited value because of the
nonrandomized selection of patients, it is reassuring that
the survival rate of patients treated with dronedarone was,
at the very least, not inferior to rates observed in subjects
treated with sotalol or propafenone, that is, drugs that are
also administered predominantly to patients with preserved
left ventricular function.

Third, the present observations can be viewed as an
important endorsement of defining the target population
for which there appears to be the most favorable risk-
benefit ratio for dronedarone (7,8): Patients with non-
permanent AF who are younger, live an active life, and have
only little to moderate structural heart disease and hence
preserved left ventricular function. Although amiodarone is
clearly superior with respect to maintaining sinus rhythm
compared with dronedarone (14), amiodarone was associ-
ated with the worst survival rate in the present analysis, most
likely because amiodarone is usually reserved for therapy in
patients with advanced structural heart disease, but certainly
also because of its organ toxicity. It appears reasonable,
therefore, to use dronedarone in this population as a first-
line drug, particularly because the compound has been
shown to reduce rates of AF-related hospital stays signifi-
cantly in this population (6).

Finally, can we expect to see more data on dronedar-
one from controlled clinical trials? There is evidence from
the basic laboratory that the combination of low-dose
dronedarone and ranolazine, a drug originally developed as
an antianginal drug, significantly improves the antiarrhythmic

efficacy of either drug alone (15). Currently, HARMONY
(A Study to Evaluate the Effect of Ranolazine and Dro-
nedarone When Given Alone and in Combination in
Patients With Paroxysmal Atrial Fibrillation) is evalu-
ating the clinical efficacy of this combination in pacemaker
patients with AF (16). In summary, therefore, there is more
to learn about the ultimate role of dronedarone in treating
patients with AF, both from randomized controlled trials
and probably from real-world data as well.

Reprint requests and correspondence: Dr. Stefan H. Hohnloser,
Department of Cardiology, Division of Clinical Electrophysiology,
J.W. Goethe University, Theodor-Stern-Kai 7, D 60590 Frank-
furt, Germany. E-mail: hohnloser@em.uni-frankfurt.de.

REFERENCES

1. Wegener FT, Ehrlich JR, Hohnloser SH. Dronedarone: an emerging
agent with rhythm- and rate-controlling effects. J Cardiovasc Elec-
trophysiol 2006;17 Suppl 2:S17–20.

2. Dobrev D, Nattel S. New antiarrhythmic drugs for treatment of atrial
fibrillation. Lancet 2010;375:1212–23.

3. Sun W, Sarma JS, Singh BN. Electrophysiological effects of dro-
nedarone (SR33589), a noniodinated benzofuran derivative, in the
rabbit heart: comparison with amiodarone. Circulation 1999;100:
2276–81.

4. Gautier P, Guillemare E, Marion A, Bertrand JP, Tourneur Y,
Nisato D. Electrophysiologic characterization of dronedarone
in guinea pig ventricular cells. J Cardiovasc Pharmacol 2003;41:
191–202.

5. Hohnloser SH, Connolly SJ, Camm AJ, Halperin JL, Radzik D.
An individual patient-based meta-analysis of the effects of drone-
darone in patients with atrial fibrillation. Europace 2014 Apr 11
[E-pub ahead of print].

6. Hohnloser SH, Crijns HJGM, van Eickels M, et al., for the
ATHENA Investigators. Effect of dronedarone on cardiovascular
events in atrial fibrillation [published corrections appear in N Engl J
Med 2009;360:2487 and N Engl J Med 2011;364:1481]. N Engl J
Med 2009;360:668–78.

7. Fuster V, Rydén LE, Cannom DS, et al. 2011 ACCF/AHA/HRS
focused updates incorporated into the ACC/AHA/ESC 2006
guidelines for the management of patients with atrial fibrillation:
a report of the American College of Cardiology Foundation/Amer-
ican Heart Association Task Force on Practice Guidelines developed
in partnership with the European Society of Cardiology and in
collaboration with the European Heart Rhythm Association and the
Heart Rhythm Society. J Am Coll Cardiol 2011;57:e101–98.

8. Camm AJ, Lip GY, De Caterina R, et al. 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. Europace 2012;14:1385–413.

9. Køber L, Torp-Pedersen C, McMurray JJV, et al., for the Drone-
darone Study Group. Increased mortality after dronedarone therapy
for severe heart failure [published correction appears in N Engl J Med
2010;363:1384]. N Engl J Med 2008;358:2678–87.

10. Connolly S, Camm J, Halperin J, et al., for the PALLAS Investigators.
Dronedarone in high-risk permanent atrial fibrillation [published
correction appears in N Engl J Med 2012;366:672]. N Engl J Med
2011;365:2268–76.

11. FDA Drug Safety Communication: Severe liver injury associated
with the use of dronedarone (marketed as Multaq). Available at: http://
www.fda.gov/drugs/drugsafety/ucm240011.htm. Accessed February
18, 2014.

12. Friberg L. Safety of dronedarone in routine clinical care. J Am Coll
Cardiol 2014;63:2376–84.

Hohnloser JACC Vol. 63, No. 22, 2014
Dronedarone: “Real World” June 10, 2014:2385–7

2386

guidelines (7,8). More than 170,000 AF patients receiving
other often-used antiarrhythmic drugs served as a control
population. The data were analyzed by appropriate sta-
tistical methodology aimed at accounting for as many
confounders as possible, for instance, by performing
propensity score matching. Important limitations of the
data were addressed adequately. Among those, uncertainties
about discontinuation of dronedarone and hidden con-
founders that could not be corrected for are the most
important.

Second, there is a clear message provided to physicians
taking care of patients with AF. The main message is that
“dronedarone, as prescribed to AF patients in Sweden,
has not exposed patients to increased risks of death or
liver disease” (12). The author should be complimented
for undertaking the effort to pinpoint the safety of drone-
darone in everyday clinical practice when used according
to current recommendations (7,8). In this respect, these
“real-world” data are a valuable addition to those stem-
ming from the randomized controlled clinical trials,
particularly after the conclusion of a clinical drug devel-
opment program. In accordance with a previous meta-
analysis (13), the present findings put the mortality risk
of dronedarone in some perspective compared with that of
patients exposed to other antiarrhythmic drugs. Although
comparisons of survival rates with various drugs on the basis
of registry data are of somewhat limited value because of the
nonrandomized selection of patients, it is reassuring that
the survival rate of patients treated with dronedarone was,
at the very least, not inferior to rates observed in subjects
treated with sotalol or propafenone, that is, drugs that are
also administered predominantly to patients with preserved
left ventricular function.

Third, the present observations can be viewed as an
important endorsement of defining the target population
for which there appears to be the most favorable risk-
benefit ratio for dronedarone (7,8): Patients with non-
permanent AF who are younger, live an active life, and have
only little to moderate structural heart disease and hence
preserved left ventricular function. Although amiodarone is
clearly superior with respect to maintaining sinus rhythm
compared with dronedarone (14), amiodarone was associ-
ated with the worst survival rate in the present analysis, most
likely because amiodarone is usually reserved for therapy in
patients with advanced structural heart disease, but certainly
also because of its organ toxicity. It appears reasonable,
therefore, to use dronedarone in this population as a first-
line drug, particularly because the compound has been
shown to reduce rates of AF-related hospital stays signifi-
cantly in this population (6).

Finally, can we expect to see more data on dronedar-
one from controlled clinical trials? There is evidence from
the basic laboratory that the combination of low-dose
dronedarone and ranolazine, a drug originally developed as
an antianginal drug, significantly improves the antiarrhythmic

efficacy of either drug alone (15). Currently, HARMONY
(A Study to Evaluate the Effect of Ranolazine and Dro-
nedarone When Given Alone and in Combination in
Patients With Paroxysmal Atrial Fibrillation) is evalu-
ating the clinical efficacy of this combination in pacemaker
patients with AF (16). In summary, therefore, there is more
to learn about the ultimate role of dronedarone in treating
patients with AF, both from randomized controlled trials
and probably from real-world data as well.

Reprint requests and correspondence: Dr. Stefan H. Hohnloser,
Department of Cardiology, Division of Clinical Electrophysiology,
J.W. Goethe University, Theodor-Stern-Kai 7, D 60590 Frank-
furt, Germany. E-mail: hohnloser@em.uni-frankfurt.de.
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Enhancing safety of AF drugs 

•  Atrial selective drugs   
–  channels specific for the atria 

•  Ik-ur,  Ik-Ach,  peak Ina,  inactivated-state Na channels 

–  use-dependent effects 
•  Ina (more affected in fast A than slower V) 

•  ASD enhancing efficacy of low dose non-ASD 
–  allowing for low dosages for both drugs  

•  Ik-ur + Ikr 
•  ranolazine + dronedarone 

•  Multiple-action-drugs  
–  blocking own PA 

•  amiodarone, dronedarone, vernakalant, ranolazine 



Synergistic effects of Ranolazine and Dronedarone 
Canine isolated coronary-perfused RA, LA, LV and PV preparations 

Burashnikov A, et al. JACC 2010 



Inclusion Criteria 

•  Paroxysmal AF 

•  Dual chamber pacemaker 
–  Atrial arrhythmia algorithm detection 
–  Implanted at least 3 months prior to the screening 

•  AF Burden (AFB)* 
≥ 1% and ≤ 70%                          ≥ 2% and ≤ 70%  

 
Screening Randomization 

*AF burden: total time a subject is in AF expressed as a percentage of total recording time 



A Study to Evaluate the Effect of Ranolazine and Dronedarone 
When Given Alone and in Combination in Patients With 

Paroxysmal Atrial Fibrillation (HARMONY) 

Presented at HRS 2014, San Francisco 
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Conclusion 
Future of Dronedarone 

•  Dronedarone is used appropriately 
– No major safety concerns (digoxin, dabigatran)  
–  It is applied in less complex patients (Ic drugs) 

•  Safety and efficacy may be further enhanced 
– Low dose combined with an atrial selective AAD  

•  ‘There is more to learn about its use’ 



Thank you  
for your attention 

DRUG PROPHYLAXIS 
OF AF: FOCUS ON 
DRONEDARONE 

Friday 16-10-2015 


