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Sudden cardiac death (SCD) in HF  

• Rate of SCD (d/t VT/VF) in HF 
▪ 12-15%:   in patients with NYHA I-II 
▪ 50-60%:   in patients with NYHA IV

• Mode of death according to NYHA functional class 

Data from MERIT-HF

* SCD prevention strategy
: mainly focused in patients 

with mild to moderate CHF 
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• Heterogeneous group 
- Transient state 
- Refractory state (stage D) : mortality < 1Y without HT 

• Little information regarding VT treatment  
- excluded from 

VT ablation trial & observation study 
Randomized primary prevention ICD trial 

- included in 
small number in CRT-D trials 

VT management in NYHA IV HF  



ICD in NYHA IV HF 

• Observational studies
(non-randomized series of patients awaiting HT) 

: increased survival with ICD 

J Heart Lung Transplant. 2003;22(4):411.



ICD may be considered as a bridging to HT 

• Ambulatory patients with NYHA class IV HF 

• LVEF > 35% 

• Narrow QRS complex 

• Awaiting HT outside the hospital 



• 1520 patients with NYHA III/IV patients (219, 14%)

CRT/CRT-D in NYHA IV HF 

COMPANION trial 

20% RR 20% RR 



JACC 2005:46:2329–34

CRT-D in NYHA IV HF 

Reduction of sudden cardiac death 

K-M for SCD K-M for all CD 



Management of VT in NYHA IV HF 

• Treatment of underlying CMP 
: Addressing reversible factors
: Optimizing HF status with maximal medical Tx

• ICD, CRT-D: protection against SCD 
But,, Recurrent ICD shock 

– increased long-term morbidity and mortality 

• Catheter ablation



Lancet 1999; 353: 2001–07

Metoprolol on VT in NYHA IV HF 

MERIT-HF trial 

: 3991 patients with NYHA II-IV (IV:145,3.6%) 

Reducing mortalityReducing mortality

Reducing SCDReducing SCD

Metoprolol better Placebo better

NYHA II
NYHA III
NYHA IV



CIBIS-II trial
2647 symptomatic patients with NYHA III/IV (224, 17%) 

Lancet 1999; 353: 9–13

Bisoprolol on VT in NYHA IV HF 



Carvedilol on VT in NYHA IV HF 

CAPRICORN trial 

: 1959 patients with MI & LVEF < 40%

Reducing VT/VF Reducing VT/VF 

Lancet 2001; 357: 1385–90



Carvedilol on VT in NYHA IV HF 

COPERNICUS trial 

: 2289 patients with HF symptoms at rest or on minimal exertion, 
who were clinically euvolemic, and who had an EF< 25%

N Engl J Med 2001;344:1651-8

Reducing VT/VF Reducing VT/VF 



AAD – class I 

• Should be avoided in Advanced HF d/t 
Negative inotropic effect 
Potential proarrhythmic action 

• Quinidine : minimal negative inotropic property 
Mexilletine : can be used with class III 

• Increasing SVR,  Decreasing CO/SV



Random trials of class III AAD 
: Amiodarone, sotalol, azimilide, celivarone

AAD – class III



AAD – class III

8 studies, 2,268 patients, 15 months f/u for recurrent VT 



• Reducing all-cause ICD shock 
• Reducing incidence of SCD 
• No change of all-cause mortality

• Multi-organ side effect 
: thyroid, skin, pulmonary, hepatic, neuromuscular 

• Potential for symptomatic bradycardia 

AAD – no data of Amiodarone in NYHA IV HF  



Dronedarone

• All-cause mortality and hospitalization

• Warning in NYHA IV or II-III with recent decompensated HF  

ANDROMEDA, N Engl J Med 2008; 358:2678-2687 



Ranolazine

• Inhibits late phase of inward Na+ channel during ischemia
At higher concentrations, the rapid delayed rectifier K+ channel.

• Anti-ischemic and antiarrhythmic effects

• Multicenter case reports 
in patients with AAD-refractory ICD 
shocks 

à effective in reducing the recurrence of ICD shocks?
PACE 2011; 34:1600–1606

Curr Opin Cardiol 2013, 28:337–343



Circulation. 2018;138:e272–e391.



• Adjunctive treatment in patients with frequent VT & ICD 
shock despite medication 

• Benefit of CA 
- Location of the circuit 
- Underlying substrate 
- Arrhythmia inducibility
- NYHA HF status 

• 6Y Arrhythmia free-survival rate after CA 
- 54±4% in ICMP, 38±4% in non-ICMP 

Catheter ablation (CA)



Catheter ablation (CA)

▪ No mortality reduction in advanced HF 

▪ Limited data on the use of CA in NYHA IV HF
- High mortality rate 
- Safety concern  



• 12 International Ventricular Tachycardia Ablation Center 
Collaboration Analysis (NYHA IV vs. NYHA II-III) 

CA in NYHA IV HF patients 

Circ Arrhythm Electrophysiol. 2017;10:e004494



CA in NYHA IV HF patients 

• Procedure-related data

- More hemodynamic cardiac 
supporting device 

- More VTs induction 
- Slower VT cycle lengths 

- No change of 
epicardial ablation 
procedural time 
acute noninducibility
acute complication 

Circ Arrhythm Electrophysiol. 2017;10:e004494



NYHA II-III
(n=1254)

NYHA IV 
(n=111)

Vascular access-related bleeding 31 (2.5%) 2 (1.8%)
Pericardial effusion 

Pericardiocentesis 27 (2.2%) 3 (2.7%) 
Surgical repair 3 (0.2%) -

Thromboembolic event 6 (0.5%) 3 (2.7%)  
Intraprocedural cardiac arrest 5 

1 – ECMO
4 – LVAD 

-

Procedure-related complication according to NYHA class 

CA in NYHA IV HF patients 

Circ Arrhythm Electrophysiol. 2017;10:e004494



CA in NYHA IV HF patients 

Clinical outcomes according to NYHA class 



CA in NYHA IV HF patients 

Mortality among NYHA IV patients 



CA in NYHA IV HF patients 

Early VT recurrence group showed >8-fold increased risk of mortality

Circ Arrhythm Electrophysiol. 2017;10:e004494



CA in NYHA IV HF patients 

VT recurrence among NYHA IV patients 

Circ Arrhythm Electrophysiol. 2017;10:e004494



▪ Significant intermediate-benefit  

▪ Strategy for minimizing hemodynamic instability
compared to patients with mild to moderate HF 

CA in NYHA IV HF patients 



Patient selection and preparation 





• High PAAINESD score
• Diuretics, inotropic or vasodilation .. 

• Rt. Heart catheterization 
: Determining temporary circulatory support 
: ECMO, VAD.. 

Prophylactic mechanical support 

<< NYHA IV HF with VT >> 

High arrhythmic burden 
Severe pump failure 
High co-morbidities 

Refractory VT 
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Refractory VT 

<< Optimal goal >>

CVP < 8mmHg
PCWP <15mmHg
CI >2.4 l/min/m2 

Maximum recovery of EOD
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• Maintenance of vital organ perfusion 

• Reduction of intra-cardiac filling pressures 

• Reduction of LV volumes, wall stress, and myocardial 
consumption of oxygen 

• Improvement of coronary perfusion
• Support of systemic circulation & reduction of cardiac 

stunning due to multiple VT inductions for mapping and 
during ablation.

CA with mechanical support 



Summary 

▪ AAD 
: main stay for suppression of VT 
: no mortality benefit beyond BB 

▪ Catheter ablation as adjunctive to AAD 
: reduce ventricular arrhythmia 
: no impact on mortality 

▪ In NYHA IV HF 
: high VT burden (multiple ICD shock, more comorbidities) 
: reduced response rate 
: Individualization of treatment strategy 

(considering underlying disease substrate in HF )



Thank you for attention 


