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……………………At the end of ‘90 

The availability of new non-pharmacological treatments of arrhythmias, such as ICD implantation 
and above all transcatheter ablation, seemed to have decreed the end of the pharmacological 
therapy in heart rhythm disturbances. 



Drug 
therapy  
in heart 
rhythm 

disturbance 

“The growing recognition of the potentially 
harmful effects of antiarrhythmic drugs and the 
subsequent proof from controlled trials that 
some of these drugs can increase the risk of 
death in some patients have led to a decline in 
their use. This change in practice has been fueled 
by the widespread application of 
nonpharmacologic therapies, such as 
implantable defibrillators and radio-frequency 
catheter ablation, which have now become the 
dominant types of therapy for many patients 
with ventricular and supraventricular 
arrhythmias.” 

PHILIP J. PODRID - 1999 



………………  but things did not go that way 





How should AAD therapy be used? 

Where does AAD therapy still play a central 
role? 
 
Atrial Fibrillation 
• Pharmacological cardioversion 
• Facilitating electrical cardioversion 
• Out of Hospital cardioversion -Pill in the pocket strategy 
• Initial therapy in paroxysmal AF as alternative of RF 

ablation 
• Before and/or after catheter ablation 
 
Ventricular Arrhythmias 
Prevent ICD shocks 
 
Channellophaties 
• Prevent sudden death or arrhythmic storm 
 



 

Electrical cardioversion was performed in 18.1% of patients, 

pharmacological cardioversion in 19.5% of patients.  





Pharmacological Cardioversion 

Camm J et al Eur Heart J 2010; 31:2369  

 Updated guidelines now include vernakalant (Table 12) for pharmacologic 

cardioversion of recent-onset AF: 

– Vernakalant therapeutic indications: 

• For non-surgery patients: AF ≤7 days duration 

• For post-cardiac surgery patients: AF ≤3 days duration 

 

Intravenous formulation: for the acute conversion of 

atrial fibrillation 

2010: approved by CE 

Inibitore multicanale atrio-specifico 





DC shock 360 Joules 

Facilitating electrical cardioversion  

• Increase the probability of cardioversion success   

• Reduce the early recurrences  

• Useful to test the safety of the drug for the use in out of hospital 

setting (es Pill in the pocket) 

Pre-treatment with amiodarone, flecainide, ibutilide, or propafenone should be considered 
to enhance success of electrical cardioversion and prevent recurrent AF (IIaB).  
ESC Guidelines 2016 



Conversion to sinus rhythm occurred in: 

• 36 of 50 patients who had not received 

ibutilide (72%) 

• in all 50 patients who had received ibutilide 

(100%P<0.001).  

 

In all 14 patients in whom transthoracic 

cardioversion alone failed, sinus rhythm was 

restored when cardioversion was attempted 
again after the administration of ibutilide. 

Conclusions 

 
The efficacy of transthoracic 

cardioversion for converting atrial 

fibrillation to sinus rhythm was 

enhanced by pretreatment with 

ibutilide. 

N Engl J Med 1999;  340:1849-54. 

One hundred patients who had had atrial fibrillation for a mean (±SD) of 117±201 days were 

randomly assigned to undergo transthoracic cardioversion with or without pretreatment with 1 mg of 

ibutilide. 



J Am Board Fam Med. 2011 Jan-Feb;24(1):86-92. 

Safety and efficacy of ibutilide in cardioversion of atrial flutter and fibrillation. 
Nair M, George LK, Koshy SK. 



Cardioversion: efficacy and energy requirements  

The rate of maintenance of sinus rhythm  were  significantly 
divergent in favor of the patients pretreated with propafenone 
(p < 0.01). 

The study group consisted of 100 patients:  
• 51 assigned to placebo  
• 49 to propafenone treatment.  

Atrial fibriIIation early recurrences  

There was no difference in cardioversion success rate 

JACC 1996 



Heart Rhythm 2009;6:152–155 

Effect of antiarrhythmic drugs on success of 

electrocardioversion 

Use of class III antiarrhythmic agents 

facilitated successful cardioversion, 

with amiodarone being superior to 

sotalol, but had no effect on overall 

total energy levels. Calcium channel 

blockers did not influence cardioversion. 

Conclusion 



Andrade JG et al Heart Rhythm. 2018   

In those patients with a successful 

first PIP-AAD administration, the 

out-of-hospital PIP-AAD treatment 

strategy resulted in a significant 

reduction in ED visits and electrical 
or iv cardioversions 

They prospectively evaluated 80 consecutive patients who hemodynamically tolerated symptomatic, 

sustained AF were prospectively managed with the PIP-AAD strategy. 



• Out-of-hospital PIP-AAD can be effective for highly selected patients: 
symptomatic patients with sustained AF episodes that occur less frequently than 
once per month; absence of severe or disabling symptoms during and AF 
episode and ability to comply with instructions and proper medication use and 
comprehension. 

 
• All patients  should be given an atrioventricular nodal blocker 30 minutes prior 

to a single oral dose of a class Ic antiarrhythmic drug. 
 
• The PIP-AAD should be given for the first time in an in-hospital setting              

(ED) in order to observe any possible side effect 
 
• If the initial PIP-AAD in the ED is efficacious and tolerated, PIP-AADs                   

can be given out of  hospital for subsequent sustained AF episodes 

Pill in the pocket 



A. Hakalahti et al. Europace (2015) 17, 370–378 



Prevalence of atrial fibrillation (AF) according to different age groups.  

Patients enrolled in studies 
evaluating the role of CA as a first-
line therapy for PAF were relatively 
young with minimal structural heart 
disease, which represent the 
minority of patients with AF 

Go AS et al JAMA. 2001;285:2370–2375. 

Circ Arrhythm Electrophysiol. 2014;7:739-746.) 



Manninger M et Al PLoS One. 2018 Dec 



NB. Only in symptomatic patients… 

 

In asymptomatic patients  class IIb  

Only in  case of concomitant cardiac surgery 



Patients to whom AAD therapy can be 
proposed as initial treatment 

 
• Not young patients 
• Increased atrium volume  
• Willing to take long-term medications  
• Not willing to undergo invasive procedures 
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Cappato et Al. Circ Arrhythm Electrophysiol. 2010;3:32-38 

Success rates in relationship with Type of AF and Drugs Therapy  



Prevention of atrial fibrillation recurrence: The rhythm control therapy 



Flecainide prolonged release formulation 
 

The steady state plasma concentrations of 
the prolonged-release formulation (empty 
symbols) with respect to the immediate-
release formulation (full symbols) have less 
fluctuations in the 24 hours. 

The valley-peak fluctuations were reduced 
by approximately 33% compared to the 
immediate-release formulation, with 
potentially favourable effects on 
tolerability. 

. 

Tennezé L. et al Pharmacokinetics and electrocardiographic effects of a new 
controlled-release form of flecainide acetate: Comparison with the standard form and 
influence of the CYP2D6 polymorphism Clin Pharmacol Ther 2002;72:112-22. 



Safety 

Studies show that cardiovascular adverse 
events are related to plasma levels and 
not to the dose of flecainide.  

 

Tamargo J et al Narrow therapeutic index drugs: a clinical pharmacological 
consideration to flecainide Eur J Clin Pharmacol 2015, 71: 549-567 



Efficacy 

QRS prolongation is a marker of the Na + channel blocking activity 

The study of time variations of the QRS amplitude highlighted a marked difference in the circadian 
pattern of this parameter induced by prolonged-release flecainide versus immediate-release. 

The circadian pattern of QRS with extended-release formulation is judged by the authors as possibly 
beneficial from a clinical point of view in terms of tolerability and reduction of relapses of atrial 
fibrillation 

immediate release Prolonged release 

Coumel P. et al. Pharmacodynamic Equivalence of Two Flecainide Acetate Formulations in Patients With Paroxysmal 
Atrial Fibrillation by QRS Analysis of Ambulatory ElectrocardiogramJ Cardiovasc Pharmacol 2003, 41: 771-779 



Single dose… 

Single-administration is one of the important 
elements for compliance. It has long been 
shown that the greater the complexity of the 
therapeutic regimen the more likely are the 
errors of drug intake.  

Hulka BS et al  Doctor-patient communication and outcomes among 
diabetic patients J Community Health. 1975 Fall;1(1):15-27. 
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This study is a monocentric, prospective, 

randomized, open-blinded trial on 173 patients with 

a recent episode of paroxysmal or persistent AF.  

Patients were randomized into: 

- group A (flecainide + metoprolol) 

- group B (flecainide only) 

- group C (metoprolol only) 

Flecainide–metoprolol combination therapy 

improves effectiveness of rhythm control in 

persistent symptomatic AF and increases 

tolerability, with a concomitant reduction of side 

effects and a better compliance. 





Antiarrhythmic drugs in patients with implantable 
cardioverter defibrillators:   
for reducing both appropriate and inappropriate shocks 

The effect of therapy on quality of life would 

likely be determined by the balance of the 

benefit of shock reduction and the adverse 

effects of drug therapy 



Lucy Geraghty et al  Heart, Lung and Circulation (2018)  

• Beta-blokers 
 

• Amiodarone 
 

• Lidocaine 



“With the exception of beta-blockers, currently available antiarrhythmic 
drugs have not been shown in randomized clinical trials (RCTs) to be effective 
in the primary management of patients with life-threatening VAs or in the 
prevention of SCD. Occasional studies with amiodarone have shown positive 
results, but this is not a consistent finding. As a general rule, anti-arrhythmic 
agents may be effective as adjunctive therapy in the management of 
arrhythmia prone patients under specific circumstances.” 

Drugs in Ventricular Arrhythmias 

A point should be clarified….. 



Amiodarone in conjunction with a β-blocker 
reduces the risk of both appropriate and 
inappropriate ICD shocks 



Antiarrhythmic drug therapy in channelopathies 

“Antiarrhythmic drugs play a major role since catheter ablation is associated with little or 
no success, and because electrical storm in these patients can only be controlled by AADs.” 

“The most obvious difference encountered for inherited diseases is that randomized 
and/or blinded studies do not exist in this field. Therefore most of the available data 
derive from registries that have followed patients and recorded outcome information. ” 



“Association of long QT syndrome loci and cardiac events among patients treated 
with beta-blockers.” Priori SG JAMA. 2004  

Antiarrhythmic drug therapy in LQTS: 
Prophylactic therapy with blockers is the mainstay treatment for LQTS patients. 
 

Design: Consecutive LQTS-genotyped patients (n=335) in Italy treated with β-blockers () for an average of 5 years. 

Results Cardiac events (syncope, ventricular tachycardia/torsades de pointes, cardiac arrest, and sudden cardiac death) among patients 
receiving β-blocker therapy occurred in 10% LQT1 pts, 23% LQT2 pts and 32% LQT3 pts (P.001) 
The risk of cardiac events was higher among LQT2 and LQT3 than among LQT1 patients, suggesting inadequate protection from β-blocker 
therapy- Other important predictors of risk were a QT >500ms in pts receiving therapy and occurrence of a first cardiac event before the age of 
7 years 



LQT3 syndrome: Mexiletine, flecainide, and 
ranolazine are effective for shortening QTc interval 



In CPVT, beta-blockade is first line therapy and flecainide can be added with considerable success if beta-blockade does 
not suppress arrhythmias effectively 
 

There is evidence that nadolol is more effective in suppressing CPVT as compared to metoprolol 
 

Antiarrhythmic drug therapy in catecholaminergic PVT: 

van der Werf C, Europace 2012;14:175–83. 

Leren IS,Heart Rhythm 2016;13:433–40. 



Anguera I et al JACC 2016 

In the setting of an electrical storm accompanying  Brugada syndrome, early repolarization syndrome and short-QT 
syndrome quinidine can be used additionally isoproterenol infusion 



The initiation and maintenance of arrhythmias need the presence of an arrhythmogenic substrate (chronic or 
acute) (e.g. the spatial coexistence of necrotic and normal myocardium at the borders of myocardial infarction, 
atrial fibrosis) and usually triggers (e.g. ventricular or atrial premature complexes, triggered activity from 
pulmonary veins) and modulators (e.g. superimposed ischaemia, autonomic imbalance, electrolyte abnormalities, 
or drugs) 
 
Patients with arrhythmias might develop new clinical circumstances changing this substrate or the triggers and 
modulators 
 
Therefore, it could be necessary to periodically evaluate the clinical status of the patients for early detection of 
relevant changes that could provoke the new or re-development of arrhythmias, or the elimination of transitory 
dangerous situations.  
 
In addition, lethal (ventricular) arrhythmias can be facilitated by drugs (cardiovascular, non-cardiovascular, and 
also non-prescription agents) causing proarrhythmia  (antiarrhythmic drugs, antibiotics, antipsychotic, 
antidepressant drugs)  
 
 

Monitoring of antiarrhythmic  drugs 



What are our expectations for the future? 

Maybe new drugs will change the treatment of arrhythmias…(?) 

Meanwhile… 

…New antianginal drugs are used to treat  heart rhytm disturbance… 
  

…And old antiarrhythmic drugs are used in the treatment of exotic diseases 

But that is another story  



Thank you for your attention!  

Franz van Mieris il vecchio 

«Visita del medico» 


