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Merino et al., Europace 2025: epub on 30.03.2025, doi: 10.1093/europace/euaf076



The EHRA “ABC” of AADs: Why Still I Need Them?

Merino et al., Europace 2025: epub on 30.03.2025, doi: 10.1093/europace/euaf076



Only 0.9% 
undergone 
ablation!!!

AADs are Appropriate, Backup, and Complementary Therapy

Saksena et al., JACC Clin Electrophysiol 2025



Classes of Antiarrhythmic Drugs (AADs) 
according to Vaughan Williams in 1975

Class

Ia 
Ib 
Ic
II
III
IV

Quinidine, Procainamide 
Lidocaine, Mexiletine 
Flecainide, Propafenone

Metoprolol
Amiodarone, Sotalol
Verapamil, Diltiazem

Antiarrhythmic drugMechanism of action

Na+-channels ↓, APD ↑ 
 Na+-channels ↓, APD ↓
Na+-channels ↓,    APD →
 Beta receptors ↓
K+-channels ↓  (APD ↑)
Ca2+-channels ↓

INa

IK ICa

IK

Vaughan Williams, Phar Ther 1975;1:115-138.



Chronological overview of AA drugs

1749
1785
1936
1954
1962
1972
1978
1982
1984
1995
1996
1998
2010

Quinidine 
Digitalis 
Procainamide 
Disopyramide
Beta-blocking agents 
Amiodarone 
Propafenone 
Flecainide
Sotalol 
Ibutilide 
Dofetilide 
Azilimide 
Dronedarone

DO YOUR NEXT 
ABLATION



EHRA Classification of AADs in 2025: Part 1

Merino et al., Europace 2025: epub on 30.03.2025, doi: 10.1093/europace/euaf076



EHRA Classification of AADs in 2025: Part 2

Merino et al., Europace 2025: epub on 30.03.2025, doi: 10.1093/europace/euaf076



Overview of Antiarrhythmic Effects of AADs

Heijman and Dobrev 2022. Arrhythmias. In: Kenakin, T. (Ed.), Comprehensive Pharmacology. Vol. 4, pp. 432-468. Elsevier.



THE AMERICAN JOURNAL OF CARDIOLOGY VOL. 82 (4A) AUGUST 20, 1998

How to avoid and manage 
proarrhythmia and toxicity?



Merino J, et al. EHRA compendium on AAD. Europace 2025





AF with ventricular preexcitation

VF few minutes after amiodarone i.v. …

THE IMPORTANCE OF DRUG PHARMACOKINETICS – PHARMACODYNAMIC KNOWLEDGE

G BORIANI ET AL. Am Heart J 1996



1996

… a verapamil-like effect 
with i.v. amiodarone !



J Merino et al  AAD Compendium EP Europace March 30 2025



J Merino et al  AAD Compendium EP Europace 
March 30 2025



AAD in pts with ICDs

J Merino et al  AAD Compendium EP Europace March 30 2025
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Multinational survey of over 600 
cardiologists, stratified  from 
USA and Europe (cardiologists 
and electrophysiologists):

the APPROPRIATENESS
of Pill in the Pocket use of 
AAD should improve!

Need for  physician education !



¶: for type III long QT syndrome or PVCs

*: If uncertain sinus node function or risk for AFL 
conversion with 1:1 AV conduction

**: If known absence potential risk of sinus node 
dysfunction or AV conduction disorders

***: If no TdP risk markers and in sinus rhythm.

For women and patients over 65, sotalol should only 
be initiated in an outpatient setting with close 
monitoring, in the absence of other risk factors.
Patients should be educated to recognise warning 
symptoms, avoid certain medications, and adhere to 
follow-up appointments. US FDA recommends 
hospitalizing all patients being initiated or re-initiated 
on sotalol for at least 3 days or until steady-state drug 
levels are achieved in a facility that can provide 
cardiac resuscitation and continuous ECG monitoring.

Merino J, et al. EHRA compendium on AAD. Europace 2025
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Amiodarone: side effects

Trends Cardiovasc Med. 2019;29(5): 285–295.
doi:10.1016/j.tcm.2018.09.005.



Yang J, et al. (2025) Front. Pharmacol. 16:1517616. doi: 10.3389/fphar.2025.1517616

Amiodarone: side effects



Drug interactions: avoiding pitfalls

• AADs are often subject to significant drug–drug interactions, (see 
practical tables). 

• One common pitfall is combining amiodarone with CYP3A4-
metabolized statins (e.g. atorvastatin and simvastatin), increasing 
risk of myopathy ; favor other statins (e.g. rosuvastatin, 
pravastatin) instead. 

• Interactions with digoxin, anticoagulants, and QT-prolonging 
drugs among others are also crucial to consider.

Merino J, et al. Europace 2025



New Antiarrhythmic Drugs and Formulations
 Etripamil – intranasal administration
 Budiodarone – short T½ multichannel blocker
 Inhaled flecainide – a new formulation
 SK channel inhibitors – several molecules
 Sulcardine – a multichannel blocker
 Bucindolol – for the prevention of AF in heart failure
 Doxapram – a TASK 1 (K2P 3.1) inhibitor
 HDAC inhibitors, e.g., CKD-501/PKN-605
 Botulinum toxin – for epicardial fat pad injection
 Fixed dose oral combinations:- dronedarone and 

ranolazine, dofetilide and mexiletine
 Antisense oligo-nucleotides and monoclonal antibodies



Etripamil: RAPID Trial
Self-administered, Out-of-Hospital

Stambler BS, et al. Lancet. 2023;402:118-128 NCT03464019

● Nasal spray, short-acting drug, blood half- life <5’
● Multicentre, randomised, placebo-controlled, event- 

driven trial
● Symptomatic ECG documented PSVT episodes (≥20’)
● Random assignment to etripamil or placebo
● 70 mg etripamil or placebo and, if symptoms persisted 

beyond 10 min, a repeat dose
● 10  endpoint of time to conversion of PSVT to sinus 

rhythm for at least 30 s within 30 min of 1st  dose
● 692 patients randomly assigned, 184 (99 from the 

etripamil group and 85 from the placebo group) self- 
administered study drug

30 minutes

300 minutes



Inhaled Flecainide: INSTANT Study
INhalation of Flecainide to Convert Recent Onset SympTomatic Atrial Fibrillation to siNus rhyThm

Ruskin JN, et al. J Am Coll Cardiol EP. 2024;10(6):1021-33 NCT03539302



Budiodarone has a similar structure 
and electrophysiological effects to amiodarone

● Mixed ion channel with additional late sodium channel 
inhibition

● Ester group insertion reduces half life of budiodarone to 7 
hours

● Phase 2 clinical trials show relief of AF symptoms, a 
reduction of AF burden and elimination of long episodes 
of uninterrupted atrial fibrillation

● Clinical trials show no change in ECG parameters, 
respiratory symptoms, hyperthyroidism or deaths on drug

7

Budiodarone : an Effective Antiarrhythmic Drug

Budiodarone

Amiodarone



Arya A, et al. EP Europace. 2009;11(4):458-64

● Relative Risk Reduction of AF Burden:  86.8% vs. 22- 
44% with other antiarrhythmic drugs or 25% AF ablation

● Dose-related reduction of AF burden from 4.8 hours         
to 6 minutes

8

Budiodarone reduces AF Burden in Phase 2a study

Baseline  200 mg bd 400 mg bd  600 mg bd   800mg bd   Washout

AF
 b

ur
de

n

Mean (95% CI) (SD) AF episode duration

Study Period

● AF episode duration fell from 
4.8+/-5.2 hrs to 0.5+/-0.7 hrs



Summary: Development of New Antiarrhythmic Drugs

●  Fixed-Dose Combinations: Combining drugs with specific effects e.g., mexiletine plus dofetilide

●  Genotype specific drugs: Such agent have antiarrhythmic effects only in patients with a specific genotype e.g., bucindolol

● Selective Ion Channel Blockers: developed to selectively target atrial-specific ion channels, to avoid ventricular 
proarrhythmia or negative inotropic effects, e.g., SK channel inhibitors such as AP31969

● New Formulations: Improving the safety,  speed or convenience of traditional antiarrhythmic drugs or similar new 
drugs to enhance their safety and reduce adverse effects, as with inhaled flecainide or intranasal etripamil

● Repurposing Existing Drugs: Using drugs targeting specific ion channels which are already developed (and 
approved) for another disease such as doxapram (respiratory stimulant) or botulinum toxin (cosmetic effects)

● Drugs with Indirect Antiarrhythmic Effects: agents which improve underlying disorders (upstream therapy), often 
with both direct (electro-physiological) and indirect (improved co-morbidity) effects e.g., empagliflozin

● Innovative Mechanisms: Novel approaches, such as HDAC6 inhibitors which prevent myofilament damage and 
prevent atrial remodelling

● New Multichannel Blockers: with different combination of ion channel blockade e.g., sulcardine

● Chemically Similar Molecules: to avoid unwanted effects whilst retaining antiarrhythmic effect e.g., budiodarone 
is a short half-life drug like amiodarone



Merino J, et al. 
EHJ 2025

Antiarrhythmic drugs


