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 Prevalence of AF in clinical studies on CHF 

Savelieva I., Camm J.: Europace 2004; 5, S5-S19 

CHF increases the risk of AF by a 4.5 factor in men and 5.9 in women 



AF in pts with HF  
increases the risk of death 

• In the AMIOVIRT study, AF resulted an independent 
risk factor for mortality (RR 4) in pts with CHF. 

(Strickberger, J Am Coll Cardiol 2004) 

• In the VEST study, AF caused an increase of 2.3 
times the risk of death in patients with heart failure. 

(Konety, AHA 1998) 

• In the SOLVD study, AF was an independent risk 
factor for mortality (RR 1.34) and progression of CHF 
(RR 1.42). 

(Vermes, Circulation 2003) 



•AV node ablation + RV pacing (1990) 
 

•AV node ablation + CRT (2000) 
 
•Pulmonary vein isolation (2004) 
 
 

Interventional approaches to treat  
atrial fibrillation in patients with heart failure 



Chatterjee N Circ AE  2011 

AV node ablation + RV pacing 



Chatterjee N Circ AE  2011 



 Brignole  Eur Heart J 2011 

AV node ablation + RV vs CRT pacing 



 Brignole  Eur Heart J 2011 

RV CRT 



CRT + AV ablation vs. Drugs MILOS study 

 Gasparini et al. Eur Heart J 2008 



 Gasparini JACC Heart Fail 2013  

CRT + AV ablation vs Drugs CERTIFY study  
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Transcatheter atrial fibrillation ablation  
in patients with heart failure 

•Pulmonary vein isolation 
 



AF ablation in patients with 
reduced left ventricular ejection fraction 

747   14      54        28        77    3547     



Wilton SB et al. Am J Cardiol 2011;106:1284-91 

Meta-Analysis of AF Catheter Ablation 
in Patients With Versus Without LV Dysfunction: 

Risk for recurrent AF or AT 

Risk of recurrences after repeated AF ablation is similar  
in patients with versus without LV dysfunction  



Meta-Analysis of AF Catheter Ablation 
in Patients With LV Dysfunction: 

 LV EF improved after ablation  
by 11.1% (95% CI: 7.1-15.2, p<0 .001) 

Dagres J Card Fail 2011 



Multicenter meta-analysis 

- systematic search in PubMed and Cochrane Library 

- direct contact whit each center will published long-term data 
 

AF ablation in heart failure 
Long-term outcome 



25 trials and observational studies, 
including 1,838 patients  

from 9 countries and 3 continents 



  Mean value Lower confidence 
interval 

Upper confidence 
interval 

Age, years 59 51 61 
Paroxysmal AF, % 
Persistent AF, % 
Long-standing persistent, % 

45 
50 
5 

41 
35 
2 

56 
54 
7 

Time since first atrial 
fibrillation diagnosis, months 

42 29 46 

Time since first heart failure 
diagnosis, months 

27 20 28 

Basal pro-BNP (pg/ml) 11,187 678 11,400 
Cardiomiopathy 
- Ischemic, % 
- Hypertensive, % 
- Valvular heart disease, % 
- Idiopathic, % 

  
41 
10 
10 
39 

  
35 
5 
6 

35 

  
46 
14 
15 
45 

LV ejection fraction, % 40 35 46 

Baseline characteristics 



  Mean value Lower confidence 
interval 

Upper confidence 
interval 

PV isolation, % 100 100 100 
PV isolation alone, % 55 51 76 
Left isthmus line, % 35 10 50 
Roof line, % 46 34 48 
CFAE, % 5 1 7 
Overall complications, % 4.2 3.6 4.8 
Access site complications, % 2.0 1.0 2.1 
Stroke/TIA, % 1.0 0.6 1.3 
Cardiac tamponade, % 1.2 0.6 1.4 

Procedural characteristics 

Circ Arrhythm Electrophysiol 2014 Sep 28 

Mean follow-up: 23 (18-40) months 

Redo procedures: 32 (25-38)%  
 



4.2 (3.6-4.8)% 

60 (54-67)% 40 (33-50)%  



AF ablation in heart failure 
Predictors of AF recurrence 

p=0.030 p=0.045 

p=0.003 p=0.340 

Circ Arrhythm Electrophysiol 2014 Sep 28 



AF ablation in heart failure 
Impact on left ventricular function 

Circ Arrhythm Electrophysiol 2014 Sep 28 



 Nedios Heart Rhythm 2014 



30% redo 

196 patients 

efficacy 62%  
relapses 38% 

 J Cardiovasc Electrophysiol 2013 



↓ one NYHA class 

At multivariate analysis (adjusted for sinus rhythm 
maintenance, baseline NYHA class, hypertrophic 

cardiomyopathy, AF type, statin therapy and resting heart rate) 
sinus rhythm maintenance during follow-up  

was the only parameter independently related to  
long-term clinical benefit 

OR 4.26 CI95% 1.69-10.74  
p=0.002 

↑ ≥ 10% of FE 

Clinical benefit 

Benefit (n=80)  No benefit (n=90)  p-value 
SR maintenance, n (%) 
AF recurrence, n (%) 

59 (58.4)  
21 (30.4)  

42 (41.6)  
48 (69.6)  <0.001 



AF ablation vs CRT + AV node ablation? 

Catheter Ablation Versus Rate Control … 

Heart 2011 

Circ Arrhythm Electrophysiol 2014 

J Am Coll Cardiol 2013  



PABA-CHF 

NEJM 2008; 359 (17): 1778-1785 

41 pts 

PVI ablation 
40 pts 

AV node ablation 
 and Biv pacing 

81 pts 

AF ablation vs CRT + AV node ablation 



EF improved in 76% of patients 
Improvement in EF by 8±8% 

Decrease in EF by 1±4% 
EF improved in only 25% of pts 

NEJM 2008; 359 (17): 1778-1785 

PVs ISOLATION 

AV-node ablation+BIV 



Pulmonary-vein isolation improved functional 
capacity (6-minute walk test) and QOL 

6-min walk test 

QOL 

NEJM 2008; 359 (17): 1778-1785 



European Heart Rhythm Association/Heart Failure Association                          
joint consensus document on Arrhythmias in Heart Failure 

submitted 



Who to refer to atrial fibrillation ablation? 

•Paroxysmal AF 
 
•Persistent AF below 6 months 
 
•Left atrium volume < 150/160 ml 
 
 

Propose AF ablation at the earliest stage possible! 



JCE 2013 

…in case of atrial fibrillation ablation… 



…and PVI only?… 

Documented AF > 30 seconds after one procedure with or without AAD 

p=0.15 

Verma et al. ESC 2014 



Who to refer to AV node ablation + CRT? 

• Permanent AF + large left atrial 
volume + uncontrolled heart rate 
(despite optimal pharmacological treatment) 
 

• CRT indication + low pacing 
percentage (due to AF) 
 
 

AV node ablation + CRT only as late stage strategy! 



…for late stage: consider also                                             
more comprehensive approaches? 



PLAATO ACP WATCHMAN 



Interventional solutions in AF and HF 

Drug therapy is to date                                                     
the first and most used approach but achieves    

poor results and side effects 

AV node ablation + CRT 
may be considered in late stage AF                            

in selected cases 

AF ablation presents similar outcome than in the 
general population and should be considered the 

first interventional option (at the early stage)                       
to improve EF and symptoms 



Thanks for your attention! 
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