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AF and HF – pathophysiology 

AF in HF           → 10–57% (dep. on HF severity) 

HF in AF (persistent/long-standing persistent) → 40-55% 

Santhanakrishnan R. Circulation 2016 

  

Increased risk of mortality synergistically confer worse outcomes compared with either condition alone  

↑ rates of stroke, HF hospitalization, and death 

Mamas MA, Eur J Heart Fail 2009 

  

AF → HF 

loss of atrial contraction to ventricular filling - ↓ diastolic function and ↓ CO by up to 25% 

uncontrolled rapid ventricular conduction - impaired myocardial contractility - LV systolic dysfunction - 
tachycardia-induced CMP 

irregular ventricular conduction - itself ↓CO 

Nerheim P, Circulation 2004 

  

HF → AF 

ventricular dysfunction → atrial structural and electrical changes by several hemodynamic, mechanical, and 
neurohormonal mechanisms → atrial stretch and fibrosis → AF 

Li D, Circulation 2001 

  

…vicious electromechanical cycle between AF and HF… 

 



AF and HF – what to do? 

Drugs: 

1. Rhythm control – pharmacological 

2. Permanent AF, pharmacological rate-control 

  

Devices and interventions (non-pharmacological): 

3. Rhythm control – complex catheter ablation 

4. Permanent AF, pace and ablate 
 



Rate vs. pharmacological rhythm control 
(general population) 

8 RCTs (7,499 patients) 

no significant differences in  

all-cause mortality  (RR: 0.95; CI: 0.86–1.05) 

CV mortality   (RR: 0.99; CI: 0.87–1.13) 

sudden death   (RR:1.12; CI: 0.91–1.38) 

 



Rate vs. pharmacological rhythm control 
(heart failure patients) 

AF-CHF study 

  

1,376 patients 

AF (33% paroxysmal, 67% persistent) 

NYHA II-IV 

LVEF < 35% 

  

pharmacologic rhythm control (mostly amiodarone) vs. pharmacologic rate control  

 

FU 47 months, SR: 

pharmacologic rhythm control  73%  

rate control    35% 

 



Rate vs. pharmacological rhythm control 

AF-CHF study 

 

no difference in: 

cardiovascular mortality            (HR 1.06, 95% CI 0.86–1.30; P = 0.59)  

worsening HF                             (HR 0.87, 95% CI 0.72–1.06, P = 0.17) 

all-cause mortality                     (HR 0.97, 95% CI 0.80–1.17, P = 0.73)  

(similar to the AFFIRM trial) 

  

  

 

amiodarone  

associated with a high discontinuation rate and its use  

is suggested  to be associated with↑non-CV death 

 

                                                                                                                                          Steinberg JS, Circulation, 2004 

 

In some HF patients, we can achieve SR with amiodarone.  

But compared with patients left on rate-control, we will not lower their mortality.  



Non-pharmacological rhythm-control 



Non-pharmacological rhythm-control 

ARC-CHF 

AF ablation vs. pharmacological rate control 

persistent AF, LV dysfunction 

 

Change in VO2 max 

Ablation 

Rate-control 



Non-pharmacological rhythm-control 

CAMTAF 

 

AF ablation 

vs.  

pharmacological rate control 

 

persistent Af, LV dysfunction 

 

 

 

 

 

 

↑ LVEF (+8% vs. -3%; P< 0.001)  

 

 

 

…Ablation is better than rate-control in improvement of objective signs of HF…  

 



Non-pharmacological rhythm-control 

AATAC-AF 

AF ablation vs. amiodarone 

  

203 patients  

persistent AF  

NYHA II–III 

LVEF <40% 

 

FU 2 years, (1.4± 0.6 procedures) 

Arrhythmia-free: 

AF ablation  70%  

amiodarone  34% 

  

Mortality: 

AF ablation   8%  

amiodarone  18 % 

(P=0.037) 

   

…ablation is superior to amiodarone in maintaining of SR and in lowering of mortality rate… 

 



Non-pharmacological rhythm-control 

CASTLE-AF 

AF ablation vs. medication (rate or rhythm control) 

rate-control 70%, amiodarone 30% 

  

primary end-point: all-cause mortality and hospitalization for worsening HF  

363 patients; paroxysmal or persistent AF  

NYHA II–IV; LVEF <35% 

FU 5 years 

 

death from any cause            (13.4% vs. 25.0%) 

heart failure hospitalization (20.7% vs. 35.9%) 

 

NNT 8.3 patients to prevent one primary outcome event 

  

 

 

 

…AF ablation is better then any medication (rate or rhythm control) in lowering of mortality rate… 

 



Non-pharmacological rhythm-control 

CASTLE-AF 

ablation-based rhythm control vs. medication  

(rate-control 70% or amiodarone 30%) 

 

 

SR in 63% of cases at 5 years 

catheter ablation ↓ AF burden … 

Ablation:       AF burden 27% 

Medical th:   AF burden 64% 

  

 

LVEF >25% more likely to benefit from AF ablation 

 

 

68% of patients in the ablation group ↑LVEF  

beyond the magical cut-off of 35%... 

 

 



Non-pharmacological rhythm-control 

CAMERA-MRI 

AF ablation vs. pharmacological rate control 

 



Non-pharmacological rhythm-control 

CAMERA-MRI 

AF ablation vs. pharmacological rate control 

 

↑ LVEF after AF ablation in patients without LE in LV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

…we can select patients in whom AF ablation will most likely be more beneficial than in others… 



Non-pharmacological rate-control 
….pace and ablate 

2011/2012 US National Cardiovascular Data 

36%  of 87,692   CRT-D  - AF 

31%  of 326,000   ICD  - AF 

NCDR ICD Registry 2011-2 Data 

 

36,000 patients, 2 years FU 

pacing > 98.5% much better outcomes  

 

 

 

 

 

 

 

 

 

To maximize clinical response to CRT, pacing must be delivered nearly universally 

Hayes DL, Heart Rhythm 2011 

 



Pace and ablate 

RAFT study 

1798 patients 

12.7% (229) permanent AF, with: 

HR <60 bpm at rest 

HR <90 bpm after 6MHW 

  

randomized to CRT-D vs. ICD 

 

Primary endpoint: HF hospitalization or death 

  

…no difference in outcomes between the 2 groups 

  

only 34% had greater than 95% pacing  

 

 

…there are very limited data for the benefit of CRT in permanent AF (without AVN ablation)… 

 



Pace and ablate 

114 patients with CRT and AF - 42% achieved “adequate” biventricular capture (>85%) 

Only the patients who had undergone AVN ablation = reverse remodeling  

(↑LVEF, ↓LVESV) and functional improvement 

 



Pace and ablate 

Mortality ↓ in AVN ablation, 4% versus 15% in pharm. rate-control. 

 

AVN ablation in CRT ↓ mortality by 40 %  

  

Wilton SB, Heart Rhythm 2011 

Ganesan AN. J Am Coll Cardiol 2011 

  

  

 

 

 

 

 

 

 

 

 

…CRT? – AF? – not suitable for a complex AF ablation? – consider AVN ablation!... 

 



Pace and ablate 

APAF-CRT 

  

narrow QRS complex 

Optimal medical therapy vs. AVN ablation in CRT/permanent AF  

hospitalized for HF in last 12 months 

  

Any LVEF (42% <35%) 

  

primary endpoint : 

all-cause mortality + hospitalization for HF 

 

AVNA + CRT = superior to medical therapy 

  

Absolute risk reduction of 18% 

NNT= 5.5 

 



Pace and ablate 

APAF-CRT 

Optimal medical therapy vs. AVN ablation in CRT/permanent AF  

narrow QRS complex 

hospitalized for HF in last 12 months 

Reduction in harder endpoints is expected to be more marked in those with reduced EF 

 

 

 

 

 

 

 



AF catheter ablation  
OR 

CRT + AV node ablation? 

PABA-CHF 

 

AF ablation (PVI) vs. CRT+AVN ablation 

AF, EF<40%, NYHA II-III 

 

 

FU 6 months, SR:  

88% with AA 

71% without AA 

 

 

 

 

 

 

In a direct comparison, AF ablation is better than CRT+AVN ablation 



Clinical guidance to the choice of treatment  
in patients with AF and HFrEF 

 

 

 

 

 

 

 

 

 

 

 

Tachycardia-induced CMP?  

• Should always be considered in patients with new-onset or worsening HF in the setting of AF with rapid 
ventricular response, particularly in those without prior history of ischemic or structural heart disease  

• Not only rapid but also normal irregular ventricular responses can lead to TCM (alike VPBs), pharmacological 
rate control alone may not be sufficient  

 Cardioversion….6-8 weeks (SR)…reevaluate TTE  

• The greatest clinical benefit from restored sinus rhythm  

• We can avoid unnecessary long-term medical or device-based treatment for HF, improve prognosis  

 



Ventricular premature beats ablation 

RFA of PVCs ↑ LVEF in patients with LV systolic dysfunction 
Takemoto M. J Am Coll Cardiol 2005 

  

Benefit of PVC suppression originally described in suspected PVC-induced CMP 

(elimination of the primary cause) 
Chugh SS, J Cardiovasc Electrophysiol 2000 

  

Recent studies - PVC ablation ↑LV systolic function in other clinical scenarios  

(post-MI, CRT-non-responders, non-ischemic CMP) 
Sarrazin JF. Heart Rhythm 2009 

Lakkireddy D, J Am Coll Cardiol 2012 

  

Lowest PVC burden associated with LV dysfunction = 4% 
Shanmugam N, Eur J Heart Fail 2006 

 



Ventricular premature beats ablation 

Mean improvement of 12% in LVEF after PVC ablation in patients with frequent PVC and LV dysfunction 

Mountantonakis. Heart Rhythm 2011 

 ….superior to that achieved by other heart failure treatments, as for example ACEi or CRT 

Solomon SD, Circulation 2005 

St John Sutton MG, Circulation 2003 

 … comparable to that obtained with beta-blocker therapy 

De Groote P, Am Heart J 2007 

 increases the efficacy of CRT  

Lakkireddy D, J Am Coll Cardiol 2012 

 allows for withdrawal of the indication for primary prevention ICD  

Penela D, Heart Rhythm 2015 

 



Ventricular premature beats ablation 

Good outcome after PVC ablation not only in tachycardia-induced CMP  

but also in an unselected population of patients with LV systolic dysfunction 

 



Conclusion 

• Catheter ablation can safely be performed with acceptable complication rates in patients with 
HFrEF 

 

• Compared with standard drug therapy, catheter ablation of AF in patients with HFrEF reduces 
all-cause mortality and HF hospitalization and improves LVEF, functional capacity, and quality of 
life  

 

• Little evidence is available to support that CRT is effective in patients with permanent AF 
without AVN ablation – maximize CRT! – not suitable for complex ablation? – AVN ablation 

 

• PVC ablation indication should be done rather according to PVC burden and not the supposed 
etiology 




