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Abstract
BACKGROUND: Electrical isolation of the pulmonary weins by catheter ablation is an emerging treatment modality for the treatment of atrial
fibrillation {AF) and is increasingly used in patients with heart failure.

METHODS: The catheter sblation wersus standard conventional trestment in patients with |=ft ventricular dysfunction and atrial fibrillstion trial
(CASTLE-AF) is & randomized evaluation of sblative trestment of atrial fibrillation in patients with |=ft ventricular dysfunction. The primary
endpaoint is the composite of all-cause mortality or worsening of heart failure requiring unplanned hospitalization using & tims to first event
analysiz. Secondary endpoints are all-cause mortality, cardiovascular mortality, cerebrovascular accidents, worsening of heart failure requiring
unplanmed hospitalization, unplannad hospitalization dus to cardiovascular reason, sll-cause hospitalization, quality of life, number of
therapies (shock and sntitschycardia pacing) delivered by the implantable cardiowerter-defibrillstor (ICO), time to first ICD therapy. number of
device-detected ventricular tachycardia and ventricular fibrillstion episedes, AF burden, AF free interval, left ventricular function, exercise
tolerance, and percentage of right ventricular pacing. CASTLE-AF will randomize 420 patients for & minimum of 3 yesrs st 48 sites in the 3013 Patients were assessed for eligibility
United States, Europe, Australia, and South America.

————| 2615 Were excluded

398 Were enrolled and underwent
randomization

—————| 1 Had violation of inclusion criteria

197 Were assigned to medical-therapy
group

200 Were assigned to ablation group

179 Were included in the primary analysis 184 Were included in the primary analysis
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Hot lines: CASTLE AF study

« NYHAclass I, Ill, or IV heart failure
* left ventricular ejection fraction (LVEF) of 35% or less

- all the patients were required to have had implantation of
a Biotronik-manufactured implantable cardioverter—
defibrillator (ICD) device or a cardiac resynchronization
therapy defibrillator (CRT-D) with automatic daily remote-
monitoring capabilities
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Hot lines: CASTLE AF study

Characteristic

Treatment Type

Ablation Medical Therapy
(N=179) (N=184)
Age —yr
Median 64 64
Range 56-/1 56-7/3.5
Male sex — no. (%) 156 (87) 155 (84)
Body-mass indexy
Median 29.0 29.1
Range 25.9-32.2 25.9-32.3

New York Heart Association class — no./total no. (%)

20/174 (11)
101/174 (58)
50/174 (29)

19/179 (11)
109/179 (61)
49/179 (27)

v 3/174 (2) 2/179 (1)
Cause of heart failure — no. (%)

Ischemic 72 (40) 96 (52)

Nonischemic 107 (60) 88 (48)
Type of atrial fibrillation — no. (%)

Paroxysmal 54 (30) 64 (35)

Persistent 125 (70) 120 (65)

Long-standing persistent (duration >1 year) 51 (28) 55 (30)
Left atrial diame¥er

Total no. of patients evaluated 162 172

Median — mm 48.0 49.5

Interquartile range — mm 45.0-54.0 5.0-55.0
Left ventricular ejection fraction

Total no. of patients evaluated 164 172

Median — % 32.5 31.5

Interquartile range — % 25.0-38.0 27.0-37.0
CRT-D implanted — no. (%)§ 48 (27) 52 (28)
ICD implanted — no. (%) 131 (73) 132 (72)

Dual-chamber 128 (72) 123 (67)

Single-lead device with “floating” atrial sensing dipole 3(2) 9(5)
Indication for ICD implantation — no. (%)

Primary prevention 160 (89) 163 (89)

Secondary prevention 19 (11) 21 (11)

History of amiodarone use — no./total no. (%)9
Failure
Unacceptable side effects
Nonuse

78/175 (45)
21/175 (12)
76/175 (43)

82/176 (47)
24/176 (14)
70/176 (40)
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Hot lines: CASTLE AF study

Table $3. Medications at Baseline and at Last Follow-Up

Treatment of Atrial Fibrillation

Ablation group Pharmacological group
(179 patients) (184 patients)
ACE-inhibitor or ARB —no. (%) 166 (94) 164 (91)
Beta-blocker — no. (%) 165 (93) 171 (95)

Diuretics including spironolactone —no. (%) 165 (93) 167 (93)
Digitalis — no. (%) 31(18) 56 (31)
Calcium antagonist — no. (%) 16 (9) 13(7)

Oral anticoagulant —no. (%) 165 (93) 172 (96)
Antiarrhythmic drug (class Ia, Ic, or lll) — no. (%) 57 (32) 55 (31)

Amicdarone — no. (%) 46 (26), n=179

Sotalol — no. (%) 1(1) 2(1)
Final follow-up* n=177 n=182

ACE-inhibitor or ARB —no. (%) 155 (88) 154 (85)
Beta-blocker — no. (%) 161 (91) 163 (90)
Diuretics including spironolactone — no. (%) 151 (85) 163 (90)
Digitalis — no. (%) 24 (14) 62 (34)
Calcium antagonist — no. (%) 8(9) 5(3)
Oral anticoagulant —no. (%) 159 (90) 164 (90)
Antiarrhythmic drug (class la, Ic, or lll) — no. (%) 48 (27) 64 (35)

Amicdarone — no. (%) 45 (25) 56 (31)

Sotalol — no. (%) 21 6(3)

*Last follow-up with documented medications.

ACE=angiotensin-converting enzyme; ARB=angiotensin receptor blocker. g n IKE
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A Death or Hospitalization for Worsening Heart Failure
1.04
0.9+
0.8+
0.74
0.6
0.5+
0.4+

0.34

0.2 Hazard ratio, 0.62 (95% Cl, 0.43-0.87)
: P=0.007 by Cox regression

0.1 P=0.006 by log-rank test

0.0 T T T

Probability of Survival Free
of Hospital Admission

... Ablation

g

Medical therapy

0 12 24 36
Months of Follow-up

No. at Risk
Ablation 179 114 76
Medical therapy 184 111 70

B Death from Any Cause

1.0 we,
0.9+ Ablation
— 038 e
S
g 0.74
3’6 0.6 Medical therapy
> 0.5
Z 0.4
@«
9 0.3
a 0.24 Hazard ratio, 0.53 (95% Cl, 0.32-0.86)
: P=0.01 by Cox regression
0.14 P=0.009 by log-rank test
0.0 T T T T 1
0 12 24 36 48 60
Months of Follow-up
No. at Risk
Ablation 179 154 130 94 71 27
Medical therapy 184 168 138 97 63 19

C Hospitalization for Worsening Heart Failure

1.0 «
0.94
g5 08 ,
|4 074 - Ablation
S5 o6
ofhe, i, TV
g% 0.5 Medical therapy
% g 0.4+
2 T 03
SE 02| Hazard ratio, 0.56 (95% CI, 0.37-0.83)
& 7| P=0.004 by Cox regression
0.1- P=0.004 by log-rank test
0.0 T T T T 1
0 12 24 36 48 60
Months of Follow-up
No. at Risk
Ablation 179 141 114 76 58 22
Medical therapy 184 145 111 70 48 12
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P Value for
Subgroup Ablation Medical Therapy Hazard Ratio (95% Cl) Interaction
no. of events/no. of patients
Type of atrial fibrillation ; 0.90
Paroxysmal 17/54 34/64 — B 0.60 (0.34-1.08)
Persistent 34/125 48/120 —-l—': 0.64 (0.41-0.99)
CRT-D implanted ' 0.60
No 37/131 57/132 —.— 0.65 (0.43-0.98)
Yes 14/48 25/52 —— 0.54 (0.28-1.04)
ICD indication - 0.20
Primary 43/160 72/163 —— 0.57 (0.39-0.83)
Secondary 8/19 10/21 ] 1.03 (0.41-2.62)
Sex 0.36
Female 9/23 12/29 — | 0.93 (0.39-2.21)
Male 42/156 707155 —— 0.58 (0.39-0.84)
Age ' 0.17
<65 yr 18/96 34/99 —a— 0.48 (0.27-0.85)
=65 yr 33/83 48/85 — 0.79 (0.50-1.23)
NYHA functional class ' 0.06
I 20/101 46/109 —a— 0.42 (0.25-0.72)
1] 22/50 26/49 v —r88 0 ] 1 Ea)
. 001 ]
259 20/34 15/2 —— 1.36 (0.69-2.65)
=25% 29/130 61/14 0.48 (0.31-0.74)
Cause of heart failure u.)uA—
Nonischemic 26/107 29/88 i 0.74 (0.43-1.25)
Ischemic 25/72 53/96 — R 0.60 (0.37-0.97)
Diabetes ; 0.06
No 32/136 48/117 —E— 0.52 (0.33-0.81)
Yes 19/43 34/67 — R 1.01 (0.58-1.78)
Hypertension : 0.88
No 12/50 19/48 —— 0.59 (0.28-1.21)
Yes 39/129 63/136 —l— 0.63 (0.42-0.93)
Amiodarone use ' 0.66
No 37/122 61/133 — 0.65 (0.43-0.97)
Yes 13/55 18/46 — 0.55 (0.27-1.13)
Digitalis use : 0.68
No 41/146 52/124 —— 0.65 (0.43-0.98)
Yes 9/31 27/56 — 0.56 (0.26-1.19)
Beta-blocker use ; 0.47
No 4/12 4/9 ] 1.01 (0.25-4.05)
Yes 46/165 75/171 —— 0.60 (0.42-0.87)
1
0.r25 0.150 X.E)O 2.{)() 4.00
Ablation Medical Therapy l— n IK—E
Better Better H M
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Maintenance of Sinus Rhythm
70 —
n.s. P<0.001 P<0.001 P=0.003 P=0.002 P<0.001
60 —
50 —
X 40—
84/
'5 30 —
S
20 —]
10 —
0.0—
Baseline 12 24 36 48 60
Months
— A\ b ation Pharmacological
Patients at Risk
Ablation 164 150 121 89 64 48
Pharmacological 175 166 129 91 60 36
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Rhythm vs rate control in AF HF pts

A total of 1376 patients were enrolled, mean age 67 y, EF 27%
There were also no significant differences favoring either strategy

A Follow-up Visits
= 100 [ Rhythm control W Rate control
S
c
.g 30
= 100-1<
:E T Rate control
2 60 \
© 80 / £
= — » —\_\\
2 o | 3 Rhythm control e
< 2 60+
2 P P=0.59
£ =
£ 20+ 2 40-
3 :
a 0
| S 2 ! 20-
Baseline 3 Wk 4 8 12 24 36 48
Months 0 : . ; ; :
0 12 24 36 48 60
Months of Follow-up
No. at Risk
Rhythm control 593 514 378 228 82
Rate control 604 521 381 219 69

Roy et al,
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Hot lines: CASTLE AF study

CASTLE-AF je prospektivni randomizovana studie,
ktera u vybranych pacientu se srdec¢nim selhanim
pri dysfunkci leve a s FS prokazuje, ze katetrizacni
ablace pro FS vede ke snizeni mortality a
hospitalizaci pro Sl v porovnani s konzervativni
lecbou
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Table 2. Primary and Secondary Clinical End Points.*

Ablation Medical Therapy Hazard Ratio
End Point (N=179) (N=184) (95% Cl) P Value

Cox Log-Rank
Regression Test

Primaryyt 51 (28.5) 82 (44.6) 0.62 (0.43-0.87)

Secondary
Death from any cause 24 (13.4) 46 (25.0) 0.53 (0.32-0.86)
Heart-failure hospitalization 37 (20.7) 66 (35.9) 0.56 (0.37-0.83)
Cardiovascular death 20 (11.2 41 (22.3 0.49 (0.29-0.84
Cardiovascular hospitalization 64 (35.8) 89 (48.4) 0.72 (0.52-0.99) 0.04 0.04
Hospitalization for any cause 114 (63.7) 122 (66.3) 0.99 (0.77-1.28) 0.96 0.96
Cerebrovascular accident 5(2.8) 11 (6.0) 0.46 (0.16-1.33) 0.15 0.14

* All numbers and percentages represent the total numbers of events and raw event rates after a median follow-up of 37.8 months. Deaths
and cerebrovascular accidents were evaluated at baseline and 12 weeks after baseline for hospitalizations in the two groups (the “blanking
period”). For Kaplan—-Meier estimates at 12, 36, and 60 months, see Table S6 in the Supplementary Appendix.

T The primary end point is a composite of death from any cause or hospitalization for worsening heart failure.
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Results-CASTLE AF

AF Burden Derived from Memory of Implanted Devices
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Typ ablace: PVI ci komplexnéjsi vykon

Results-CASTLE AF
PVI vs PVI+

No difference in primary endpoint
p=0.7

= PVI Only PVI + Additional Ablations
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Cerebrovascular Accident

1.0 — W ]'_ b o Ablation
e e J—o—o—o—o—o—cm

'8 Pharmacological
a HR, 0.46 (95% ClI, 0.16-1.33); P=0.15
w© 0.8 — Log-rank test: P=0.14
2
c
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0 12 24 36 48 60
Follow-Up Time (Months)

Patients at Risk
Ablation 179 153 127 91 68 24
Pharmacological 184 165 135 95 60 18
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