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Personal lesson: 
    

What do the randomized mortality studies on AF ablation tell us? 



Take Home Messages: 
    

1. If primary endpoints are not reached, secondary endpoints are 

hypothesis-generating only. 

2. Ablation therapy is safe and effective. 

3. The indication for ablation therapy in AF is symptoms. 

4. Only exception: „Castle-patients“ 
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AFFIRM: no differences between rate and rhythm control (AAD) 

The AFFIRM Investigators, N Engl J Med 2002 
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Überlebensvorteil durch Rhythmuserhalt? 

The AFFIRM Investigators, N Engl J Med 2002 
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Retrospective U.S. Registry: 

 

4212 ablation patients 

16 848 patients w/o AF 

16 848 patients with AF 

 

Follow Up 3.1 vs. 5.1 vs. 6.1 years 

Bunch et al.; JCE 2011/ Heart Rhythm 2013 
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…weil es die großen Studien hergeben? 
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CABANA: Primary endpoint (intention-to-treat) 
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CABANA: First AF recurrence (intention-to-treat) 



…weil es die großen Studien hergeben? 

What do the randomized mortality studies on AF ablation tell us? 



What do the randomized mortality studies on AF ablation tell us? 

CABANA: Primary endpoint (as treated) 
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CABANA: subgroups 



Cabana: symptomatic improvement 

Mark et al. ESC 2018 
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Hsu  et al., NEJM  2004 
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• 58 consecutive patients with heart failure and LVEF <45%  

• 58 control patients without CHF 

• After 12±7 months, 78% of CHF pts vs 84% of controls remained in sinus rhythm 
(P=0.34) (69 % and 71% without antiarrhythmic drugs) 
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Primary Endpoint  

 

•  All-cause mortality 

 

• Worsening heart failure 

admissions 

Secondary Endpoints  
 

• All-cause mortality  

• Worsening of heart failure admissions 

• Cerebrovascular accidents  

• Cardiovascular mortality  

• Unplanned hospitalization due to cardiovascular 

reason  

• All-cause hospitalization  

• Quality of Life: Minnesota Living with Heart Failure 

and EuroQoL EQ-5D  

• Exercise tolerance (6 minutes walk test)  

• Number of delivered ICD shocks, and ATPs 

(appropriate/inappropriate)  

• LVEF 

• Time to first ICD shock, and time to first ATP  

• Number of device detected VT/VF  

• AF burden: cumulative duration of AF episodes  

• AF free interval: time to first AF recurrence after 3 

months blanking period post ablation  

ESC 2017; by N. Marrouche, Utah 

AF ablation and mortality: Castle AF Study 
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– Symptomatic paroxysmal or persistent AF 

– Failure or intolerance to ≥ 1 or unwillingness to take AAD 

– LVEF ≤ 35% 

– NYHA class ≥ II 

– ICD/CRT-D with Home Monitoring  capabilities already 

implanted due to primary or secondary prevention 

Inclusion criteria: 

ESC 2017; by N. Marrouche, Utah 
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AF ablation and mortality: Castle AF Study 



Marrouche, Baensch etc al. NEJM 2/2018, Supplement 

What do the randomized mortality studies on AF ablation tell us? 



What do the randomized mortality studies on AF ablation tell us? 

Marrouche, Baensch etc al. NEJM 2/2018, Supplement 



Inclusion criteria: 
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AF ablation and mortality: Castle AF Study 

Marrouche, Baensch etc al. NEJM 2/2018, Supplement 
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AF ablation and mortality: Castle AF Study 

Marrouche, Baensch etc al. NEJM 2/2018, Supplement 



Results: Primary composite endpoint 
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Patients at Risk 

Ablation  179          141      114          76       58         22 
Conventional 184          145      111          70       48           12 

Ablation 

Conventional 

HR, 0.62 (95% 
CI, 0.43-0.87); 
P=0.007 
Log-rank test: 
P=0.006 

ESC 2017; by N. Marrouche, Utah 
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AF ablation and mortality: Castle AF Study 



Results: All cause mortality 
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Patients at Risk 

Ablation  179          141      114          76       58         22 
Conventional 184          145      111          70       48           12 

Ablation 

Conventional 

HR, 0.62 (95% 
CI, 0.43-0.87); 
P=0.007 
Log-rank test: 
P=0.006 

ESC 2017; by N. Marrouche, Utah 

AF ablation and mortality: Castle AF Study 
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Marrouche, Baensch etc al. NEJM 2/2018 

AF ablation and mortality: Castle AF Study 
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Invasive Electrophysiology in Germany (2017) 

2017 in Germany 

86.884 catheter ablations (+ 8% zu 2016) 

49.645 AF ablations (+ 20% zu 2016) 

 31.411 with RF (63%) 

 17.300 with Cryo (35%)  

 934 with other energy sources (2%) 

 

218 centers with > 50 AF ablations/y 

(+ 15% vs. 2016) 

(overall 320 centers with ablations, +8%) 

 157 centers > 50 Cryo/y 
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Dallas 16.-20.11.2013 

Herzbericht DGK 

EP-reality in Germany 

60% of centers perform <1 case/day 
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Conclusion: 

• Cabana demonstrates: 

• Ablation therapy is a safe procedure (in experienced hands). 

• Symptomatic improvement is significantly better compared to drugs. 

• There is no overall mortality for relatively unselected patients. 
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• Castle AF demonstrates: 

• Ablation therapy is a safe procedure (in experienced hands). 

• There is a significant mortality benefit in favor of the ablation group. 

 Unknown if these results can be extrapolated. 
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