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Recent Developments 

New Oral Anticoagulants 
New AF Mechanisms 

New Device 

Therapy for 

Prevention of 

Thromboembolism 

New 

Ablation 

Therapy 

New 

Antiarrhythmic 

Drugs 

Brinavess 



Caso  

Paciente con Episodios de Presyncope precedidos por 

palpitaciones durante su ejercicio diario que consiste en 

3 km de caminata rapida. 

 

Medalla de Oro Juegos Pnamericanos y Bronze 

Olimpicos 

 

Examen Fisico Normal: Dismunucion Agudeza visual. 

 

No recibe medicaciones fuera de ASA. 



Antiarrhythmic medical therapies  

Multi- 
channel  
blockers 

Adapted from Savelieva I, et al. Europace. 2008:10:647-65 

IKACh 

Blocker 

Connexin 
 Modulator 

Late Na  
blockers 

SAC  
Blockers 

IKur  

Blockers 

Na+/Ca2+ 
Inhibitor 

Na+/H+  
Inhibitor 

  Ryanodine  
Receptor 
Modulator 

IK1  

Blockers 

Novel Drugs 

Rotigaptide 
Dangaptide 

Ranolazine 

Xen 0103 

NTC-801 

Chloroquine 

New  

Class III Agents 

Azimilide 

Dronedarone 

Celivarone 

Nexterone 

 and  

Budio- 

darone 

Vernakalant 

Tedisamil 

Dofetilide For VT only N/A ex USA 

Beta-Blockers 
Antiarrhythmic Agents 

New and Old 

Amiodarone 

Sotalol 

Class 

 III 

Propafenone 

Flecainide 

Class 

 Ic 

Class Ia: Disopyramide, Quinidine and Procainamide 

Upstream 

therapies 

Abandoned 



O 

O 
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N (CH2)3 

C4H9 

C4H9 

C4H9 

CH3SO2NH 

Dronedarone 

 Amiodarone-like compound lacking iodine 

 Similar electrophysiological properties 

 No evidence of thyroid or pulmonary toxicity 

 24-hour half-life 

 Food effect (2–3 x increase in plasma levels) 

 Extensive 1st pass metabolism (CYP450 3A4) 

 15% bioavailability 
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Dronedarone is a multichannel blocker 

• Dronedarone Possesses 

Electrophysiologic Characteristics of all 

Four Vaughan Williams Classes1 

– Outward currents 

• Ikr: rapidly activating delayed rectifier 

potassium current 

• Iks: slowly activating delayed rectifier 

potassium current  

• Ik1: inward 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 in animals2 

1.Gautier P, et al. J Cardiovasc Pharmacol. 2003;41(2):191-202. 
2.Doggrell SA, Hancox JC, Expert Opin Investig Drugs 2004;13:415-426. 
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Dronedarone: Array of pharmacological effects 

and possible links with clinical benefits 

ICaL, b-
adrenergic 
inhibition 

Rate 
control 

Reduction in 

symptoms of 

AF / AFL 

IKAch, IKr, INa, 
IKur inhibition 

Atrial rhythm 
control 

Prevention of 

cerebrovascular 

events 

ICaL, b-
adrenergic, IKr, 
INa inhibition 

Ventricular 
rhythm control 

Reduced risk 

of sudden death 

 b-adrenergic 
inhibition 

Reduced risk of 

acute coronary 

syndromes 

ICaL inhibition 
NO liberation 

Systemic and 
coronary 
vasodilation 

Lowering of 
blood pressure 

Reduced risk 

of stroke and 

heart failure 

Anti-adrenergic 
effects 

sanofi-aventis. US FDA Cardiovascular & Renal Drugs Advisory 

Committee: Available from URL: http://www.fda.gov 



Dronedarone Clinical  Overview  

One of the Largest  Clinical Trial Programs 

Ever Done in AF/AFL 

DAFNE 

n=270 

ADONIS 

n=625 

EURIDIS 

n=612 

ERATO 

n=174 

ANDROMEDA 

n=626/1,000 

ATHENA 

n=3,700 

Sinus Rhythm 

maintenance 

Rate 

Control 

Morbidity/ 

Mortality 

Efficacy 

AF/AFl 

Severe CHF 

Safety 



10%a 

7%d 

28%c 

65%c 

Range of Sinus Rhythm Maintenance 

Relative to Comparator Drugs 

1. Kochiadakis GE, et al. Chest 2004;125:377–383. 2. Kerin NZ, et al. Arch Intern Med 1996;156:49–53. 3. European Heart Journal 2004;25:1385–1394. 4. Gosselink AT, et 

al. JAMA 1992;267:3289–3293. 5. Naccarelli GV, et al. Am J Cardiol 1996;77: 53A–9A. 6. Van Gelder IC, et al. Am J Cardiol 1989;64:1317–1321. 7. Reimold SC, et al. Am 

J Cardiol 1993;71:558–563. 8. Pritchett E, et al. Am J Cardiol 2003;92:94–946. 

Risk reduction (%) 

0 10 20 30 40 50 60 

Amiodarone1,2 

Sotalol3,4 

Flecainide5,6 

Dronedarone 

Propafenone7,8 

10%a 55%b 

Avs. propafenone 
Bvs. quinidine 
Cvs. placebo 
Dvs. sotalol 

22%c 55%c 

49%c 70.5%b 



EURIDIS and ADONIS: Dronedarone 

Reduces Significantly and Consistently Ventricular 

Rate at First AF/AFL Recurrence 
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Dronedarone reduces ventricular rate 

across the spectrum of AF patients 

*  MULTAQTM : 103.4 bmp vs. Placebo: 117.1 bmp 

1. Singh BN et al. N Engl J Med 2007;357:987–99. 

2. Davy et al. Am Heart J 2008;156:527.e1-527.e9. 
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Paroxysmal 

and persistent 

AF patients1 

Permanent 

AF patients2 

-13.7* 
bpm 
p<0.001 

EURIDIS/ 
ADONIS 
Secondary 
endpoint 

-11.7 
bpm 

p<0.0001 

ERATO 
Primary endpoint 

Primary endpoint EURIDIS/ADONIS : time to first AF/AFL 
recurrence 

22%/27% reduction in relative risk (p=0.01/p=0.002) 



Dronedarone 

EURIDIS & ADONIS 

Singh BN et al. NEJM 2007;357:987-999. 



Dyonisios: Primary Endpoint: More AF Events But 

Less Early Discontinuation With Dronedarone 

Dronedarone 

Amiodarone 

0.0 
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Months 

0 13 61 126 146 255 

0 12 40 84 99 249 

Patients at risk 

42 endpoints 

43 endpoints 

34 (13.3%) 26 (10.4%) Premature study drug discontinuation 

0 1 (0.4%) Lack of efficacy 

34 (13.3%) 25 (10.0%) Intolerance 

No spontaneous conversion and no electrical 

cardioversion on day 10 to day 28 

Unsucessful electrical cardioversion 

Documented AF after conversion 

ECG documented AF endpoint 

Number of patients with endpoint 

  

38 (15.3%) 

29 (11.6%) 

91 (36.5%) 

158 (63.5%) 

184 (73.9%) 

Dronedarone 
(n=249) 

29 (11.4%) 

16 (6.3%) 

62 (24.3%) 

107 (42.0%) 

141 (55.3%) 

Amiodarone 
(n=255) 

RRR (95%CI) = 1.589 (1.275;1.98) 

p-value <0.001 

184 (73.9%) 

141 (55.3%) 



ANDROMEDA – inclusion criteria 

• Consecutive hospitalized patients  18 years 

• New/worsening HF with at least another episode of 

decompensation corresponding to NYHA class III–IV within 

the last month, and treated with a diuretic 

• WMI < 1.2 ~ LVEF < 0.35 

Randomized < 7days after hospital admission 



ANDROMEDA: all-cause mortality 
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Time 
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90 240 

Dronedarone 400 mg bid Placebo 

  

Placebo 

(n=317) 

  

Dronedarone 800 mg 

(n=310) 

12 Number of patients who died  25 

Relative risk (relative to placebo) 2.3 

95% CI  [1.07; 4.25] 

Log rank p value 0.03 

ANDROMEDA study. 

NEJM 2008. 



ANDROMEDA: cause of death 

Increased in patients with very low EF (WMI < 1) 



ATHENA:Patient Characteristics 

Placebo 

(N=2327) 

Dronedarone 

(N=2301) 

All patients 

(N=4628) 

Age (mean; SD, years) 72 ± 9.0 72 ± 8.9 72 ± 9.0 

Female gender 1038 (45%) 1131 (49%) 2169 (47%) 

AF/AFI at baseline 586 (25%) 569 (25%) 1155 (25%) 

Structural heart disease 1402 (61%) 1330 (58%) 2732 (60%) 

Hypertension 1996 (86%) 1999 (87%) 3995 (86%) 

Coronary heart disease 737 (32%) 668 (29%) 1405 (30%) 

Valvular heart disease 380 (16%) 379 (17%) 759 (16%) 

Non-ischemic 

cardiomyopathy 

131 (6%) 123 (5%) 254 (6%) 

History of CHF NYHA 

II/III 

515 (22%) 464 (20%) 979 (21%) 

LVEF< 0.45 

LVEF< 0.35 

285/2281 (13%) 

87/2281 (4%) 

255/2263 (11%) 

92/2263 (4%) 

540/4544 (12%) 

179/4544 (4%) 

Lone atrial fibrillation 139 (6%) 140 (6%) 279 (6%) 

Pacemaker 243 (10%) 214 (9%) 457 (10%) 

Hohnloser SH, et al. NEJM 2009;360:668-78. 
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ATHENA:  Primary Outcome: Risk of unplanned CV hospitalisation 

or death from any cause 

Months 0 
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6 12 18 24 30 0 

Placebo on top of standard therapy 

DR 400mg bid on top of standard therapy 

HR=0.76 

p<0.001 

Placebo 2327 1858 1625 1072 385 3 

DR 400mg bid 2301 1963 1776 1177 403 2 

24% 

reduction 

in relative 

risk 

Patients at risk: 

The number needed to treat 

(NNT) to prevent one first CV 

hospitalisation or death is 13 

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



ATHENA:  

Dronedarone significantly reduced the relative risk of 

stroke by 34% 

Mean follow-up 21 ±5 months. 
Connolly et al; Circulation. 2009;120:1174-1180.  
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Placebo on top of standard therapy 

DR 400mg bid on top of standard therapy 

HR=0.66 

p=0.027 

0 

1 

2 

4 

5 

3 

34% 

reduction 

in relative 

risk 

Placebo 2327 2275 2220 1598 618 6 

DR 400mg bid 2301 2266 2223 1572 608 4 

Patients at risk: 



ATHENA: Incidence of Stroke 

Connolly SJ, et al. Circulation. 2009;120:1174-80 
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HR = 0.66  

P = 0.027 
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ATHENA: 

Dronedarone significantly decreased risk of all-cause mortality, 

stroke and ACS by 25% 

15 

10 

5 

0 

Data on file 
Connolly et al; Circulation. 2009;120:1174-1180  
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%
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Placebo on top of standard therapy 

DR 400mg bid on top of standard therapy 

Placebo 2327 2240 2166 1547 599 6 

DR 400mg bid 2301 2243 2193 1541 586 4 

Patients at risk: 

HR=0.75 (0.62-0.90) 

Placebo Dronedarone 

Number of events 262 196 

Months 

6 12 18 24 30 0 
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Placebo 
n=2327 

Dronedarone 
n=2301 

HR 95% CI p value 

All death 139 116 0.84 0.66; 1.08 0.18 

Non-cardiovascular 
death 

49 53 1.10 0.74; 1.62 0.65 

Cardiovascular death 90 63 0.71 0.51; 0.98 0.03 

    Cardiac non-arrhythmic  
    death 

18 17 0.95 0.49; 1.85 0.89 

    Cardiac arrhythmic  
    death 

48 26 0.55 0.34; 0.88 0.01 

    Vascular non-cardiac 24 20 0.84 0.47; 1.52 0.57 

Hohnloser SH, et al. N Engl J Med 2009;360:668-78. 

ATHENA:  

Dronedarone significantly decreased risk of arrhythmic death by 

45% and CV death by 29% 
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ATHENA: 

Benefits of dronedarone in  ‘permanent’* patients consistent with 

overall population 

• Dronedarone Non-significantly Reduced the Risk of Unplanned CV Hospitalisation or Death in "Permanent" AF Patients 
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Placebo on top of standard therapy 

DR 400mg bid on top of standard therapy 

Placebo 295 244 224 151 60 0 

DR 400mg bid 178 160 150 110 47 1 

26% 

reduction 

in relative 

risk 

Patients at risk: 
0 

HR=0.74 

p=0.096 

Mean follow-up 21 ±5 months.  
Page R, et al. AHA Scientific Sessions 2008. 
Page R, et al. Circulation. 2008;118:S_827. 
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ATHENA: 

Benefits of dronedarone consistent in patients with heart failure and 

reduced LVEF versus overall population 

ATHENA exclusion criterion: recently decompensated CHF and  CHF NYHA class IV 

Hohnloser SH, et al. European Heart Journal doi:10.1093/eurheartj/ehq113. 

Unplanned CV hospitalization or all-cause death 

Patient Group 
Placebo 

(n) 
Dronedarone 

(n) 
Hazard 

ratio 

95% 
confidence 

interval 

p value for 
interaction 

Patients without 
CHF 

1634 1629 0.76 0.68 - 0.86 0.22 

Patients with 
CHF NYHA I/II 

584 581 0.80 0.67 - 0.96 

Patients with 
CHF NYHA III 

109 91 0.56 0.38 - 0.82 

Patients with 
LVEF ≤0.40 

184 154 0.72 0.51 - 1.00 0.67 

Patients with 
LVEF>0.40 

2097 2109 0.77 0.69 - 0.85 



Hohnloser SH, et al EHJ 2010;31:1717-21. 



ATHENA: ? an Antiarrhythmic Effect 
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Page R, et al. AHA Scientific 

Sessions 2008 
All AF related hospitalization:  HR=0.626, 95% CI = [0.54; 0.73] 

First AF related hospitalization:  HR=0.63, 95% CI = [0.55; 0.72]   
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Dronedarone 
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Dronedarone Efficacy Summary 

Singh D, et al. JACC 2010;55:1569-76. 



AF Recurrence and All-Cause Mortality 
  Odds Ratios compared with Placebo 

0.1 0.2 0.5 0.1 0.2 0.5 0.1 0.2 0.5 1 2 5 10 100 

Dronedarone  N=3378  0.85 (0.67 to 1.09) p=0.165 

Amiodarone  N=653 2.73 (1.00 to 7.41) p=0.049  

Sotalol  N=873 4.32 (1.59 to 11.70) p=0.013  

0.53 (0.40, 0.72, p=0.0002) Dronedarone N=1131 0.53 (0.40, 0.72, p=0.0002) 

0.36 (0.28, 0.48, p<0.0001) Propafenone  N=1228 0.36 (0.28, 0.48, p<0.0001) 

0.22 (0.16, 0.29, p<0.0001) Amiodarone  N=978 0.22 (0.16, 0.29, p<0.0001) 

0.40 (0.31, 0.52, p<0.0001) Sotalol  N=1404  0.40 (0.31, 0.52, p<0.0001) 

0.31 (0.19, 0.49, p<0.0001) Flecainide N=305 0.31 (0.19, 0.49, p<0.0001) 

Antiarrhythmic Efficacy 

All-Cause Mortality 

N. Freemantle, S. Mitchell, M. Orme, L. Eckert, M. Reynolds  ACC 2010  
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Permanent AF is associated with 

increased CV risk 

• Permanent AF can develop over time among patients 

initially diagnosed with paroxysmal or persistent forms 

of the disease1.  

• Approximately 50 percent of patients with AF have 

permanent AF 2, 3 which is associated with an increased 

rate of major adverse cardiovascular events4.  

1. 1. Kato T, Yamashita T, Sagara K, Linuma H, Fu L. Progressive Nature of Paroxysmal Atrial Fibrillation; Observations From a 
14-Year Follow-up Study. Circulation 2004; 68:568-572 

2. Levy, S Maarek M, Coumel P, et al., Characterisation of different subsets of atrial fibrillation in general practice in France: the 
ALFA study, Circulation, 1999;99:3028-35. 

3. EU Intention to Rx study (Dec.08); US ATU Tracking (June 09) 

4. Lloyd-Jones et al. Lifetime Risk for Development of Atrial Fibrillation: The Framingham Heart Study Circulation. 2004; 
110:1042-1046. 
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Permanent AF is associated with a high risk 

of events 

• Findings from Euro Heart survey 

Major adverse 
events during 

1 year 

First Detected 
(n=708) 

[n, proportion] 

Paroxysmal 
(n=1170) 

[n, proportion] 

Persistent 
(n=886) 

[n, proportion] 

Permanent 

(n=112 6) 
[n, proportion] 

p-value 

All cause death 43 (5.7) 43 (3.5) 27 (3.0) 100 (8.2) <0.001 

CV death 14 (1.9) 15 (1.3) 19 (2.1) 43 (3.6) 0.001 

Ischemic stroke 9 (1.3) 22 (1.9) 11 (1.2) 19 (1.6) 0.582 

TIA 5 (0.7) 9 (0.8) 12 (1.4) 30 (2.5) 0.001 

Coronary artery disease 46 (6.6) 63 (5.6) 38 (4.3) 71 (6.1) 0.005 

Heart failure 66 (9.5) 109 (9.6) 75 (8.5) 195 (16.6) <0.001 

Eur. Heart J. 2008; 29, 1181-1189 

* 
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PALLAS: Objectives 

• Primary 

– To demonstrate the efficacy of dronedarone in patients with 

permanent atrial fibrillation and additional risk factors in 

preventing: 

• Major cardiovascular events (stroke, systemic arterial embolism, 

myocardial infarction or cardiovascular death)  

• First unplanned cardiovascular hospitalization or death from any 

cause 

• Secondary 

– To demonstrate the efficacy of dronedarone in preventing 

cardiovascular death  

– To assess that dronedarone is well tolerated in this population 



PALLAS: Sample Size Calculation on MACE 

Endpoints 

1. Construction of a prognostic index to split the placebo 

ATHENA population in risk groups for the composite 

endpoint of stroke, ACS or CV death 
 

 

 

– Medium considered as the minimal population at risk in PALLAS 
 

 

 

 

   

 

• Placebo group event rate expected at one year = 4.5 

Low Medium High 

Risk Factors 0 to 2 2 or 3 ≥ 3 
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Treatment of Underlying Condition and ? Prevention/Reversal of 

Remodelling  -  ACEI / ARB / Statin.  β blockade where appropriate 

CHF CAD 

Significant Underlying Heart Disease Minimal or No Heart Disease 

HT 

Dronedarone 

 Sotalol 

Amiodarone 

LVH No LVH 

 ? Prevention of Remodelling 

ACEI / ARB / Statin.  

β blockade where appropriate 

Stable  

NYHA I/II 

NYHA III/IV 

or “unstable”  

NYHA II 

Dronedarone Dronedarone 

 Amiodarone Amiodarone 

Dronedarone / Flecainide  

/ Propafenone / Sotalol 

Antiarrhythmic Drugs for AF Management 

ESC 2010 Guideline 



Normal Ventricular Function 

Dronedarone 

Flecainide* 

Propafenone* 

Sotalol 

Amiodarone 

Catheter Ablation 

• Class I agents should be AVOIDED in CAD 

They should be combined with an AV-nodal 

blocking agents  

Canadian Cardiovascular Society 
Antiarrhythmic Drugs – Normal EF 

CCS AF Guidelines October 25, 2010 

www.ccsguidelineprograms.ca 



Abnormal Left Ventricular Function 

EF > 35% EF ≤ 35% 

Amiodarone 

Dronedarone 

Sotalol* 

Amiodarone Catheter Ablation 

* Sotalol should be used with caution with EF 35-40% 

  Contra-indicated in women >65 years taking diuretics  

Canadian Cardiovascular Society 
Antiarrhythmic Drugs – Low EF 

CCS AF Guidelines October 25, 2010 

www.ccsguidelineprograms.ca 
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Summary 

•  Dronedarone significantly prolongs time to first cardio- 

   vascular hospitalization or death in moderate to high 

   risk elderly AF patients.  

 
•  All-cause mortality was not increased in patients receiving 

   dronedarone. 

 
•  Cardiovascular mortality, specifically arrhythmic death, 

   was lower in the dronedarone compared to the placebo 

   group. 

 
•  The reduction in CV hospitalization was mainly due to 

   fewer admissions for AF and acute coronary syndromes. 

 

•  Discontinuation of study drug was similar in both groups, 

   indicating good tolerability of dronedarone. 

21 



Alternatives a MBE 

• Evidencia              RCT                 Meta-analisis            Razon Relativa 

• Eminencia  Brillo pelo blanco                     Luminometro            Densidad Optica 

 

• Vehemencia  Nivel de estridencia    Audiometro      Decibeles 

 

• Elocuencia/  Labia/           Teflometro      Adesina  

        Score Elegancia   calidad ropa  

 

• Providencia  Fervor religioso    Sextante mide     UI de piedad

                                     angulo de genuflexión 

 

• Difidencia  Nivel depresión                    Nihilometero          Suspiros/min

  

• Paranoia             Temor a ser demandado Exámenes Todos!    Cuenta Banco 

 

• AutoConfianza*         Verraquera!      Test Sudoración        Sudor/cm 

 

 

 

 

Isaacs D. BMJ 1999;319:1618. 

Fundamento Decision Clinica          Marcador         Forma  de Medicion                                Unidad 

* Exclusivo Cirujanos CV  



Alternatives to EBM 

Evidencia           RCT       Meta-analyses            Odds ratio 

 

Evidencia tipo SC  Sentido Comun! 

  

 

 

Isaacs D. BMJ 1999;319:1618. 

Basis for clinical decisions          Marker           Measuring device       Unit of measurement 


