
Antiarrhythmic agents in 2014 

Antonio Raviele, MD, FESC, FHRS  

President ALFA – Alliance to Fight Atrial fibrillation - Venice, Italy 

7° AP-HRS Scientific Session, New Dehli, India  -  Oct 29 to Nov 1, 2014  



Vaughan Williams Classification / AA Drugs 

• Type lA 
   Disopyramide 
   Procainamide 
   Quinidine 
• Type IB 
   Lidocaine 
   Mexiletine 
• Type IC 
   Flecainide 
   Moricizine 
   Propafenone 
 

• Type II 
   Beta-blockers 
• Type III 
   Sotalol  
   Amiodarone 
   Dronedarone 
   Bretylium 
   Dofetilide 
   Ibutilide 
• Type IV 
   Ca-antagonists 



 
 
 

Suggested Doses for commonly used AADs 
 

Drug Dose 

Flecainide 
Flecainide XL 

100-200 mg b.i.d. 
200 mg o.d. 

Propafenone 
Propafenone SR 

150-300 mg t.i.d. 
225-425 mg b.i.d. 

d.l-Sotalol 80-160 mg b.i.d. 

Amiodarone 600 mg o.d. x 4 w. 
400 mg o.d. x 4 w. 
then 200 mg o.d.  

Dronedarone 400 mg b.i.d. 



 Reduction of the number of AF recurrences at 1 year FU 
in studies comparing AADs with placebo or no treatment 
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Propafenone Beta-blockers Sotalol Amiodarone Dronedarone 
0 

Lafuente C et al. Cochrane Database Syst Rev. 2012 May 16;5:CD005049. doi: 10.1002/14651858.CD005049.pub3. 

69% 
63% 

38% 

49% 

81% 

49% 



 Pooled Recurrence Rates of AF at 1 year in patients 
treated with AADs 

Lafuente C et al. Cochrane Database Syst Rev. 2012 May 16;5:CD005049. doi: 10.1002/14651858.CD005049.pub3. 

43% - 67% 



 
 
 

Lafuente C et al. Cochrane Database Syst Rev. 2012 May 16;5:CD005049. doi: 10.1002/14651858.CD005049.pub3. 

 Reduction of the number of AF recurrences at 1 year FU 
in studies comparing two AADs 



N Engl J Med 2000;342:913-20 



Canadian Trial of AF (CTAF) 

(Roy D et al. NEJM 2000; 342: 913-920)  
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Amiodarone (n=201) 

Propafenone (n=101) 

Sotalol (n=101) 

65% 

{37% 

Mean Follow-up: 16 months 

P < 0.001 



J Am Coll Cardiol 2003; 42: 20-9 



AFFIRM Substudy 

(AFFIRM Investigators. JACC 2003; 42: 20-9)  

of the first Antiarrhythmic Drug 

62% 

23% 

60% 

38% 

222 pts 256 pts 



Amiodarone versus Sotalol for Atrial Fibrillation 

Bramah N. Singh, M.D., D.Sc., Steven N. Singh, M.D., Domenic J. Reda, Ph.D., X. 
Charlene Tang, M.D., Ph.D., Becky Lopez, R.N., Crystal L. Harris, Pharm.D., Ross D. 

Fletcher, M.D., Satish C. Sharma, M.D., J. Edwin Atwood, M.D., Alan K. Jacobson, 
M.D., H. Daniel Lewis, M.D., Dennis W. Raisch, Ph.D., Michael D. Ezekowitz, M.B., 
Ch.B., Ph.D. and the Sotalol Amiodarone Atrial Fibrillation Efficacy Trial (SAFE-T) 

Investigators 

N Engl J Med 2005; 352: 1861-1872 
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All patients Patients with IHD 

Amiodarone 

Sotalol 

Placebo     

Singh BN et al. NEJM (2005) 352: 1861-1872  

Amiodarone and Solatolol Equivalent in Patients with 
Ischaemic Heart Disease 



Am Heart J 2006; 152: 974.e7–974.e11 



Singh SN et al. Am Heart J 2006; 152: 974.e7–974.e11 



N Engl J Med 1995; 333: 77-82 



Singh SN et al. N Engl J Med 1995; 333: 77-82 



• With the only exception of Amiodarone, all the other 

AADs have a negative inotropic effect that can induce or 

worsen congestive HF and increase mortality 

AADs in HF patients 



Preliminary report: Effect of encainide and flecainide on 
mortality in a randomized trial of arrhythmia suppression 

after myocardial infarction 

N Engl J Med 1989; 321: 406-412 

The Cardiac Arrhythmia Suppression Trial (CAST) Investigators. 



 CAST I N Engl J Med 1989; 321: 406-12 

Effects of flecainide on all-cause mortality in post-MI 
 

3.0% 
7.7%  

CAST I : 2309 post-MI pts with 
LVEF <55%, ≈ half <40% 



Adverse Events of the 3 Treatment Assignments. 

Connolly, S. J. et al. JAMA 2006;295:165-171 

Optic Trial 



 
Increased Mortality after Dronedarone Therapy 

for Severe Heart Failure 

Lars Køber, M.D., Christian Torp-Pedersen, M.D., John J.V. McMurray, M.D., Ole Gøtzsche, 
M.D., Samuel Lévy, M.D., Harry Crijns, M.D., Jan Amlie, M.D., Jan Carlsen, M.D., for the 

Dronedarone Study Group (Andromeda Study) 

N Engl J Med 2008; 358: 2678-2687  



Kober L et al. N Engl J Med 2008;358:2678-2687 

8.1% 

3.8% 

The use of dronedarone in pts with severe HF 
(NYHA functional class III or IV) was associated 

with an increased risk of mortality 

All-cause mortality 



New Engl J Med 2011; 365:2268-2276 



Risk of the First Coprimary Outcome (Stroke, Myocardial Infarction, Systemic Embolism, or Death 
from Cardiovascular Causes). 

Connolly SJ et al. N Engl J Med 2011;365:2268-2276 



Risk of the Second Coprimary Outcome (Unplanned Hospitalization for Cardiovascular Causes or 
Death). 

Connolly SJ et al. N Engl J Med 2011;365:2268-2276 



N Engl J Med 2009; 360: 668-78 



Time to First Cardiovascular Hospitalization or Death 

HR= 0.76 

Dronedarone significantly reduced the incidence of the primary 
end-point by 24% 

Hohnloser S et al. N Engl J Med 2009;360:668-678 

Risk  
24% 



Connolly, S. J. et al. Circulation 2009;120:1174-1180 

Cumulative risk of stroke (A) 

Risk  
34% 



ATHENA (Overall) vs PALLAS 
Risk Factors 

PALLAS Risk Factors 
ATHENA (Overall) PALLAS 

Dronedarone 
n = 2301 

% 

Placebo 
n = 2327 

% 

Dronedarone 
(n = 1619) 

% 

Placebo 
(n = 1617) 

% 

    CAD 28.7 31.3 40.9 41.2 

    Prior Stroke/TIA 7.3 7.1 26.9 28.3 

    Symptomatic HF - - 14.4 14.8 

    LVEF < 40% 4.2 4.7 21.3 20.7 

    Peripheral Arterial      
Disease - - 11.6 13.2 

   Age > 75 with HTN &     
Diabetes 

2.1 2.7 18.2 17.1 

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

Connolly S. et al. N Engl J Med 2011 Dec 15;365(24):2268-76 



• It is indisputably true that amiodarone is the most potent 

AAD for the prevention of AF 

AADs for AF prevcention 



  corneal microdeposits                                      >90% 

  optic neuropathy/neuritis                              1%-2% 

  blue-gray skin discoloration                            4%-9% 

  photosensitivity                                               25%-75% 

 Amiodarone / Potential adverse effects 

Vassallo P, Trohman RG. JAMA 2007; 298: 1312-22 

  peripheral neuropathy                                     0.3% yr 

  tremor/ataxia                                                    3%-35% 

  pulmonary toxicity                                       1%-17% 

  hypothyroidism                                                6% 

  hyperthyroidism                                           0.9%-2% 

  hepatotoxicity 
    hepatatis/cyrrosis                 < 3%        

      enzyme levels                  15%-30% 

  cardiac              
   bradycardia                             5%        

     torsade de pointe                 < 1% 



www.escardio.org/guidelines 

http://www.escardio.org/guidelines


Choice of Oral Antiarrhythmic Drug 

Treatment of underlying condition and prevention of 
remodelling  –  ACE-I / ARB / statin 

HF CHD 

Significant structural heart disease Minimal or no structural heart disease 

HHD 

amiodarone 

LVH No LVH 

amiodarone 

dronedarone / flecainide / 
propafenone / sotalol 

dronedarone 

amiodarone 

dronedarone 

sotalol 

 European Heart Journal 2012 - doi:10.1093/eurheartj/ehs253 



Conclusions (1) 

• The rationale for pharmacological treatmet of AF is to 

improve quality of life by reducing AF-related symptoms 

• Efficacy of AADs to mantain sinus rhythm is modest 

• Clinically successful AAD therapy may reduce rather than 

eliminate recurrence of AF 

• If one AAD fails a clinically acceptable response may be 

achieved with another agent  

 



Conclusions (2) 

• Safety rather efficacy considerations should primarily 

guide the choice of antiarrhythmic agent 

• Selection of the most appropriate AADs in the single 

patient sould be based on a strict respect of current 

indications and contraindications 

• Drug-induced proarrhythmia or extra-cardiac side effects 

are frequent  

 



Conclusions (3) 

• Adequate patient and physician education and awareness 

of the side effects of AADs is highly desirable 

• Drug titration with incremental increase of dosage to a 

level that provides the desired effect should be 

systematically performed to test drug tolerance 

• Evaluation of potential interactions with other drugs, 

especially in elderly people and patients with 

comorbidities is raccomandable 

 





www.escardio.org/guidelines 

In the future, it is to be hoped that newer generation novel 

AADs now on the horizon, such as multichannel blockers, 

atrial-specific agents, and gap junction modulators, will 

prove to be not only highly efficacious, but also better 

tolerated with no or minimal side effects, compared to 

currently available AADs, offering better pharmacotherapy 

of AF 

Novel AADs 

http://www.escardio.org/guidelines


 
 
 
              Prevention of recurrence in studies comparing AADs with placebo or no treatment  

Lafuente C et al. Arch Intern Med (2006) 166: 719-728 



 Pooled Recurrence Rates of AF at 1 year in patients 
treated with AADs 

Lafuente C et al. Cochrane Database Syst Rev. 2012 May 16;5:CD005049. doi: 10.1002/14651858.CD005049.pub3. 

70 

40 

60 

30 

10 

50 

20 

P
r
o

p
o
r
ti

o
n

 w
it

h
 R

e
c
u

r
r
e
n

c
e
 (

%
)
 

0 

43% 

67% 



Overall Mortality associated with AADs 

Lafuente C et al. Arch Intern Med (2006) 166: 719-728 



 The increased mortality of AADs due to their 

adverse effects probably nullifies the potential  

beneficial effects on survival of mantainance of 

sinus rhythm with these drugs.                                                      

Implications 



Trial 
Age, y 

Mean 
Follow-up 

Thrombo-embolic 

complications 
% 

Mortality 
% 

Modified from Falk, RH. Circulation (2005) 111: 3141 

Rate vs Rhythm Trials 
n 

PIAF 12m 

 Rate control 
 Rhythm control 

125 
127 

61 
60 

10 
56 

100 
100 

NR 
NR 

1.6 
1.6 

AFFIRM 42m 

 Rate control 
 Rhythm control 

2027 
2033 

70 
70 

35 
63 

85 
70 

6 
7.5 

21 
24 

RACE 27m 

 Rate control 
 Rhythm control 

256 
266 

68 
68 

10 
39 

96-99 
86-99 

5.5 
7.9 

17 
13 

STAF 22m 

 Rate control 
 Rhythm control 

100 
100 

65 
66 

0 
NR 

NR 
NR 

0.6 
3.1 

5.0 
2.5 

Hot Cafe 20m 

 Rate control 
 Rhythm control 

101 
104 

61 
60 

NR 
63.5 

74 
NR 

1 
2.9 

1.0 
2.9 

AF-CHF 37m 

 Rate control 
 Rhythm control 

694 
682 

67 
66 

30-41 
73 

92 
88 

4 
3 

33 
32 

J-RHYTHM 19m 

 Rate control 
 Rhythm control 

404 
419 

64.5 
65 

44 
73 

59 
60 

2.9 
2.3 

0.7 
1.0 

Sinus 
rhythm 

(%) 

Warfarin 
(%) 


