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Definitions  

• Antiarrhythmic effect: treatment modality (mode of action) that 

leads to the termination or the prevention of an arrhythmia.  

• Antifibrillatory effect: treatment modality (mode of action) that 

leads to the termination or the prevention of atrial/ventricular 

fibrillation. 



Definitions  

• Antiarrhythmic drugs: drugs that aims to terminate an existing 

arrhythmia and/or to prevent future arrhythmic events by 

directly interacting with the arrhythmia mechanism/s or the 

electrophysiological properties of the arrhythmogenic substrate.  



Traditional antiarrhythmic drugs 

Modified Vaughan Williams Classification of Antiarrhythmic Drugs 

Vaughan Williams  EM. Classification of antiarrhythmic drugs. In: Sandoe  E, Flensted-Jensen E, Olesen  K  II, eds.  
Symposium on Cardiac Arrhythmias. Stockholm, Sweden: Astra 1970; 449- 472. 
Harrison  DC. Is there a rational basis for the modified classification of antiarrhythmic drugs? Morganroth  J, Moore   
EN, eds. Cardiac Arrhythmias: New Therapeutic Drugs and Devices. Boston, Mass: Nijhoff 1985; 36- 47. 



Traditional antiarrhythmic drugs 

• Major limitation of traditional antiarrhythmic drugs: all may 

produce proarrhythmia. 

• Proarrhythmia: Drug-induced provocation of a new arrhythmia 

or a significant increase in the frequency of a preexisting 

arrhythmia.  



CAST 

CAST Investigators, 4/1989 



Definitions  

• Drugs with an indirect antiarrhythmic effect: drugs that 

reduce the likelihood of future arrhythmic events without 

directly interacting with the arrhythmia mechanism/s or the 

electrophysiological properties of the arrhythmogenic substrate.  



Classification of antiarrhythmic drugs 



Modified classification of antiarrhythmic drugs 

Lei et al. 2018 

Drug class Mode of action 

Class 0 HCN channel blockers 

Class I Voltage-gated Na+ channel blockers 

Class II Autonomic inhibitors and activators 

Class III K+ channel blockers and openers 

Class IV Ca2+ handling modulators 

Class V Mechanosensitive channel blockers 

Class VI Gap junction channel blockers 

Class VII Upstream target modulators 



Class VII: Drugs acting on upstream modulatory targets 

The introduction of a Class VII results from the need to 
encompass tissue structure remodeling processes and their 
consequently longer-term changes that contrast with the primary 
preoccupation with the short-term effects of particular drugs on 
specific ion channels in the original Vaughan Williams 
classification. […] 

Experimental studies have demonstrated that renin-angiotensin-
aldosterone inhibitors, omega-3 fatty acids, and statins prevent 
such electrophysiological and/or structural remodeling.  

Lei et al. 2018 



Arrhythmias in systolic heart failure 

Adamson et al. 2015 



DANISH: ICD in non-ischemic cardiomyopathy 

Kober et al. 2016 



DANISH: ICD in non-ischemic cardiomyopathy 

Kober et al. 2016 



DANISH: ICD in non-ischemic cardiomyopathy 

Kober et al. 2016 

Median FU: 5,6 years 

ICD: 4,3%; Control: 8,2% 



DANISH: ICD in non-ischemic cardiomyopathy 

Kober et al. 2016 



Declining sudden death rates in systolic heart failure 

Shen et al. 2017 



Declining sudden death rates in systolic heart failure 

DANISH 

Shen et al. 2017 



Antiarrhythmic effects 

• CRT 

• Assist devices 

• Sacubitril 

• Exercise 



Cardiac resynchronization therapy 

The effect of CRT-defibrillator on sustained VA was compared with ICD-only therapy.  

Thirteen studies were inluded (4,631 subjects).  

Ventricular arrhythmias: ventricular tachycardia or fibrillation episodes that stop only after antitachycardia  

pacing and/or shocks (or did not otherwise stop spontaneously), as documented by device interrogations. 



VA: CRT-D vs. ICD 

Patients with CRT had a significantly lower incidence of VA compared with patients  
with ICD only (odds ratio: 0.754; confidence interval: 0.594 to 0.959). 

Saini et al. 2016 

Thirteen studies (4,631 subjects) 



VA: CRT responders vs. non responders 

CRT responders had a significantly lower risk of VA (odds ratio: 0.436; confidence interval:  
0.323 to 0.589). CRT nonresponders had an elevated risk of VA compared with ICD-only subjects  
(odds ratio: 1.497; confidence interval: 1.225 to 1.829). 

 
Saini et al. 2016 

Thirteen studies (4,631 subjects) 

Hemodynamic improvement and reverse remodling 
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LVAD in refractory VA 



Arrhythmias in patients with LVADs 

Moss 2016 



„Stable“ VT is not tolerated indefinitely 

Moss 2016 



Arrhythmia mechanisms in LVAD patients 

• Use of inotropic drugs post-operatively 

• Inflow cannula contact with the endocardium  

• Suction events in continuous flow devices  

• Persistent or recurrent myocardial ischaemia 

• Apical scarring from LVAD inflow site  

• Intrinsic arrhythmogenicity due to fibrosis or myocyte 

remodelling 

• QTc prolongation from unloading of cardiomyopathic hearts 

• Changes in ion channel and gap junction regulation 

Shirazi et al. 2013 



Arrhythmias in patients with LVADs 

Shirazi et al. 2013 



VA post -LVAD is associated with higher risk of death 



ICD vs. no ICD in LVAD patients 

Vakil et al. 2016 

n = 937 



ICD vs. no ICD in LVAD patients 

Vakil et al. 2016 



LVAD pts: ICD vs. CRT 

Gopinathannair et al. 2018 

non-randomized study 
n = 488 
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PARADIGM-HF: Mode of death 

PARADIGM-HF was the first study to compare the long-term efficacy and safety of  
the angiotensin-receptor–neprilysin inhibitor (ARNI), sacubitril/valsartan (previously  
known as LCZ696), against standard care with the angiotensin-converting enzyme  
(ACE) inhibitor, enalapril, in patients (8.000+) with chronic symptomatic heart failure  
and reduced ejection fraction (HFREF). The trial was stopped early due to benefit. 



PARADIGM-HF: Primary endpoint 

Primary outcome: 
composite of death  
from cardiovascular  
causes or hospitalization  
for heart failure 

McMurray et al.  
2014 



PARADIGM-HF: Mode of death 

Desai et al. Eur Heart J 2015;36(30):1990-7 



Sacubitril/Valsartan 



Sacubitril/Valsartan 

Sarria und Bayes-Genis, 2018 



• Treatment with beta-blocker, MRA and 

sacubitril/valsartan reduces the risk of 

sudden death and is recommended for 

patients with HFrEF and ventricular 

arrhythmias. 

Sudden cardiac death in HFrEF 



Antiarrhythmic effects 

• CRT 

• Assist devices 

• Sacubitril 

• Exercise 



Exercise-induced VT/VF 

Experimnetal model: 2 min. of coronary artery occlusion (CAO) in dogs 

 

CAO only: No VF in 33 dogs 

 

CAO + Exercise: VF in 21 out of 33 dogs (64%) 

Schwartz et al, 1984 



Physical activity and incidence of sudden cardiac death 

Bartels et al, 1997 

Influence of regular physical activity and sudden extrenious situations on the incidence of sudden cardiac  
death in two different Berlin districts with a total population of 219,251 in the examined age-groups. 
All cases of scd which occurred outside of the hospital and were documented as been induced from  
ventricular fibrillation were examined over a time period of 18 months. 
 



Physical activity and incidence of sudden cardiac death 

Bartels et al, 1997 

(n=77) 

1: little or no physical activity.  

2: physically active - 30 min - 1 h per week 

3: physically active - 1 - 2 hrs per week 

4: physically active - > 2 hrs per week 



Physical activity and incidence of sudden cardiac death 

Bartels et al, 1997 



Physical activity and incidence of sudden cardiac death 



Antiarrhythmic effects of exercise 



Antiarrhythmic effects of exercise 



Beneficial effects of physical activity 

• Antiatherogenic effects 

• Anti-inflammatory effects 

• Effects on vascular endothelial function 

• Effects on blood clotting 

• Autonomic functional changes 

• Anti-ischemic effects 

• Antiarrhythmic effects 

• Reduction in age-related disability 



Conclusions 

• Antiarrhythmic therapy means more than just prescribing 

traditional antiarrhythmic drugs … 


