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Non Sustained VT

Sustained VT

50-80%

5%

Annual arhhythmias incidence in HF

SCD as

cause of death
40%

Lifelong risk of sudden cardiac death if untreated
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Danciu, atlas of pathology 2014
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Functional Remodeling

Franz, Cardiovasc Res, 1989

Acute stretch Stretch activated membrane channels

Cronical stretch Electric Remodeling

↓ effective refractory

period

↓ or ↑ action potential

duration

Disomogeneity



Functional Remodeling

Reiter. Circulation: Arrhythmia and Electrophysiology, 2013

Acute stretch Stretch activated membrane channels

ICD with invasive pulmonary artery diastolic pressure monitor
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Electrical Remodeling

Franz, Cardiovasc Res, 1989

Downregulation inward rectifier

potassium current

Prolongation of action

potential duration



Electrical Remodeling

Akar, Circ Res, 2003

Prolongation of action

potential duration
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Physyopathology: remodeling
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If we fight clinical decompensation and 

heart failure progression, do we prevent

ventricular arrhythmias?



HF drugs

Diuretics

No reduction in 

SCD-VT

Increased mortality with 

higher diuretic dose

Hasselblad, Eur J Heart Fail 2007

Electrolite imbalace?

Selection Bias?



HF drugs

Diuretics

ACE-I

SOLVD: total mortality

Yusuf, NEJM 1991

Pratt, JACC 1995

SOLVD: 1 year observation

SOLVD: SCD



HF drugs

Diuretics

ACE-I ARB ARNI

PARADIGM HF Sudden death

McMurray NEJM 2014



HF drugs

Sarrias, Circulation 2018
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Beta Blockers and Sudden Death in HF

Al Gobari, BMC 

Cardiovasc

Disord 2013

31%

sudden death

reduction

in HF

NNT 43

↓ automaticity

↓ excitability

↓ conduction

speed

↓ DAD

Anti Ischemic



HF drugs

Diuretics

ACE-I ARB

Beta blockers

ARNI

MRA 



HF drugs

Eplerenone: EPHESUS trial

Sudden death in 

Ephesus: eplerenone

vs placebo

On top of optimal

therapy (75% 

betablockers)

Fibrosis reduction? Protection from hypokaliemia?

NNT 50

Pitt, NEJM 2003



HF drugs

Diuretics

ACE-I ARB

Beta blockers

ARNI

MRA 

Dapagliflozin



HF drugs

Dapaglifozin DAPA HF 

Reduction of death from 

cardiovascolar causes

McMurray, NEJM 2019



HF drugs

P=NS
McMurray, NEJM 2019



HF drugs

Beta blockers ARNIMRA 

RR sudden

death reduction 35-45% 35% 20%

Packer, Eur J Heart Fail 2019
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Traditional HF therapy

Antiarrhythmic drugs
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HF antiarrhytmic drugs

I Ia Quinidine

Scarse data on efficacy

High proarrhythmic effect



HF antiarrhytmic drugs

I Ia Quinidine Dysopiramide

Negative inotropic effect



HF antiarrhytmic drugs

I Ia Quinidine Dysopiramide Procainamide

Negative inotropic effect

No oral formulation



HF antiarrhytmic drugs

I Ia

Ib Lidocaine Mexiletine

Quinidine Dysopiramide Procainamide

More efficent on high rate VT



HF antiarrhytmic drugs

I Ia

Ib

Ic

Lidocaine Mexiletine

Propafenone Flecainide

Quinidine Dysopiramide Procainamide

NEJM 1989 Kuck Circ 2000

CASHCAST



HF antiarrhytmic drugs

I Ia

Ib

Ic

II

III

IV

Beta blockers

Ca antagonist

Sotalol Amiodarone

Lidocaine Mexiletine

Propafenone Flecainide

Quinidine Dysopiramide Procainamide



Sotalol: SWORD trial

Waldo, Lancet 1996

D- Sotalol vs placebo

Primary prevention

Anticipated interruption for 

mortality eccess

3121 patients FE < 40



D-L Sotalol

Pacifico, NEJM 1999

302 ICD patients

randomized to 

sotalol vs placebo

Racemic mixture D and L

Sotalol reduced ICD shock in secondary prevention in HF patients

Time to death for any

cause or appropriate ICD 

shock

Secondary prevention

Subgroup FE < 30%

→ p 0.02



D-L Sotalol

Pacifico, NEJM 1999

302 ICD patients

randomized to sotalol vs 

placebo

Racemic mixture D and L

Sotalol reduced ICD shock in secondary prevention in HF patients

Time to death for any

cause or appropriate ICD 

shock

Secondary prevention

Subgroup FE < 30%

→ p 0.02

Second Choice:

Negative Inotropic effect

Proarrhythmia

(QT prolognationn, especially women)

Renal insufficiency

Other betablockers preferred
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HF antiarrhytmic drugs

I Ia
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Amiodarone

Lidocaine Mexiletine

Propafenone Flecainide
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Sotalol



Amiodarone

Piccini, EHJ 2009

SCD reduced of 32%

No effect on overall mortality

Toxicity (thyroid 3.2%, lung 1.4%, liver 1.1%)

Discontinuation 10 % (up to 40%)

Indicated in secondary prevention until tolerated

Proarrhythmia





p=0,04

Sapp N Engl J Med 2016

Amiodarone: VANISH trial

Death + Storm + ICD Shock



Standard HF therapy has a very good efficacy against

sudden death, mainly due to ventricular arrhythmias

When standard therapy is not enough, in secondary

prevention antiarrhytmic drugs may be added

(Amiodarone, Mexiletine for fast VT or, rarely, Sotalol)

When even antiarrhythmic drugs is not tolerated or 

fails to prevent arrhythmic episodes, 

interventional therapy must be considered

Conclusions


