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CASTLEAF

Primary Endpoint

•All-cause mortality

•Worsening heart failure
admissions

Secondary Endpoints
•Allcause mortality
•Worsening of heart failure admissions
•Cerebrovascular accidents
•Cardiovascular mortality
•Unplanned hospitalization due to cardiovascular 
reason
•Allcause hospitalization
•Quality of Life: Minnesota Living with Heart Failure and  
EuroQoL EQ5D
•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



• Symptomatic paroxysmal or persistent AF

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

• LVEF ≤ 35%

• NYHA class ≥ II

• ICD/CRTD with Home Monitoring capabilities already implanted 

due  to primary or secondary prevention

Inclusion Criteria







Ablation group
(179 patients)

Conventional group
(184 patients)

Age – years 64 (5671) 64 (5673.5)

New York Heart Association class

I (%) 11 11
II (%) 58 61

III (%) 29 27

IV (%) 2 1

Left ventricular ejection fraction – % 32.5 (25.038.0) 31.5 (27.037.0)

Current type of atrial fibrillation

Paroxysmal (%) 30 35
Persistent (%) 70 65

CRTD implanted (%) 27 28

ICD implanted (%) 73 72

Baseline CharacteristicsCASTLE AF



Baseline CharacteristicsCASTLE AF

Ablation group

(179 patients)

Conventional group

(184 patients)

ACEinhibitor or ARB – no. (%) 94 91

Betablocker – no. (%) 93 95

Diuretic – no. (%) 93 93

Digitalis – no. (%) 18 31

Oral anticoagulant  – no. (%) 93 96

Antiarrhythmic drug – no. (%) 32 30

Amiodarone – no. (%) 97 85



AF Burden Derived from Memory of Implanted Devices
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Absolute change in LVEF from baseline

LV
EF

C
ha

ng
e

fro
m

Ba
se

lin
e

12mo 60mo

5

10

15

20

0

-5

-10

[VALUE]
[VALUE]

[VALUE]

[VALUE] [VALUE] [VALUE]

Ablation

36mo  

Conventional

p*=0.001 p=0.055 p*=0.005



Ablation Group Conventional Group

Event
(n=179) (n=184)

no. patients with event (%) no. patients with event (%)

Pericardial effusion (acute) 3 (1.7) 0
Severe bleeding (acute) 3 (1.7) 0
Stroke or TIA 7 (3.9) 12 (6.7)
Pulmonary vein stenosis 1 (0.6) 0
Pneumonia 3 (1.7) 1 (0.5)
Groin infection 1 (0.6) 0
Worsening heart failure 1(0.6) 0

Serious Adverse Events



Primary Composite Endpoint
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All-cause Mortality
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Worsening Heart Failure Admissions
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Cardiovascular Mortality
1

0.8
0.6
0.4
0.2
0

HR, 0.49 (95% CI, 0.29- 0.84); P=0.009
Log-rank test: P=0.008

Ablation

Conventional

Su
rv

iv
al

Pr
ob

ab
ili

ty

Risk Reduction: 51 %



Cardiovascular Hospitalization
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Primary Endpoint-Subgroups
Ablation Conventional  
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