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Behandlungsziel?
= Symptomkontrolle
= Prognose verbessern

Bei welchen Patienten?
» Paroxysmale

= Persistierende

= Herzinsuffizienz

Womit?
» Medikamentds
= Ablation? Technologie?
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CIRCA-DOSE Studie

= Paroxysmales Vorhofflimmern
N=346 = Symptomatisch
= Behandlungsrefraktar (medikamentos)
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[ Ablation ] " Randomisiert (3 Arme)
|
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[ FU 1 Jahr ] primarer Endpunkt

Vorhofflimmern/-flattern

Andrade JG et al., Circulation. 2019 Nov 26;140(22):1779-1788.
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FU 1 Jahr

CIRCA-DOSE Studie

= Paroxysmales Vorhofflimmern
» Symptomatisch
» Behandlungsrefraktar (medikamentds)

» Randomisiert (3 Arme)

Primarer Endpunkt
Vorhofflimmern/-flattern

B _Radiofrequency Cumunt Ablation of Pulronary Vein A Cryoballoon Ablation of Pulmanary Vein:

1001
Blanking
period |
80 :
i H
2 :
S 60 5
? : 53.9% CF-RF
2 ' 52.2% CRYO-4
&= s 51.7% CRYO-2
£ 40 :
2 :
w '
20 1 CRYO-4 vs CF-RF - HR 1.11, 97.5% CI (0.72; 1.71); P=0.59
+  CRYO-2 vs CF-RF - HR 1.10, 97.5% CI (0.72; 1.70); P=0.62
E CRYO-4 vs CRYO-2 - HR 1.01, 95% CI (0.70; 1.46); P=0.97
E ~———CRYO-2 CRYO-4 CF-RF
0 T Ll |l 1
0 3 months 6 months 9 months 12 months
CF-RF 15 75 68 44
CRYO4 15 7 62 41
CRYO-2 16 72 63 42

Andrade JG et al., Circulation. 2019 Nov 26;140(22):1779-1788.
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N=346

ICM

Ablation

VL

FU 1 Jahr

CIRCA-DOSE Studie

= Paroxysmales Vorhofflimmern
» Symptomatisch
» Behandlungsrefraktar (medikamentds)

» Randomisiert (3 Arme)

Primarer Endpunkt
Vorhofflimmern/-flattern

B _Radiofrequency Cumunt Ablation of Pulronary Vein

A Cryoballooa Ablation of Pulmonary Vein

1001
Blanking
period |
80 :
= '
2 :
S 60 s
? : 53.9% CF-RF
2 ' 52.2% CRYO-4
&= : 51.7% CRYO-2
£ 40+ :
2 :
w '
20 ! CRYO-4vs CF-RF - HR 1.11, 97.5% CI (0.72; 1.71); P=0.59
+  CRYO-2 vs CF-RF - HR 1.10, 97.5% CI (0.72; 1.70); P=0.62
i CRYO-4vs CRYO-2 - HR 1.01, 95% CI (0.70; 1.46); P=0.97
E ~———CRYO-2 CRYO-4 CF-RF
0 T Ll |l 1
0 3 months 6 months 9 months 12 months
CF-RF 15 75 68 4
CRYO4 15 7 62 41
CRYO-2 116 72 63 42

Andrade JG et al., Circulation. 2019 Nov 26;140(22):1779-1788.
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[ Ablation
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CIRCA-DOSE Studie

= Paroxysmales Vorhofflimmern

= Symptomatisch

= Behandlungsrefraktar (medikamentos)

R

] » Randomisiert (3 Arme)

Priméarer Endpunkt
Vorhofflimmern/-flattern

Percent Time in AF

Median reduction in AF
burden compared to baseline

.*ﬁ 4444 ——

CRYO-4

99.34% 99.93% 98.40%
(67.76, 100.00) (65.31, 100.00) (56.24, 100.00)

Andrade JG et al., Circulation. 2019 Nov 26;140(22):1779-1788.
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CIRCA-DOSE Studie

= Paroxysmales Vorhofflimmern
N=346 = Symptomatisch

= Behandlungsrefraktar (medikamentos)
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ICM | PSS
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[ FU 1 Jahr ] Primé&rer Endpunkt

Vorhofflimmern/-flattern

Andrade JG et al., Circulation. 2019 Nov 26;140(22):1779-1788.
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PVI als Primartherapie?

104 Ao ey A
09 \—\_.‘_‘_ CRYO = 69.9% (114/163)
0.8 Group 1 (catheter ablation, n=102) & 68.6% KM estimate
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Freedom from Atrial Arrhythmia (%)
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PVI als Priméartherapie?

Paroxysmales Vorhofflimmern
Hochsymptomatisch

Randomisation AAD vs. PVI als Ersttherapie

Unverblindet: KEINE Shamprozedur

60 :
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20

82.2%
B $
= w
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& 67.6% & ©
2 25
L] -]
@ Treatment Groups w“
g‘ == Cryoballoon CA S
g == AAD Therapy § £
HR= 0.48 (95% Cl: 0.26-0.86) H
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CRYO First 2021 Ewe
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100+

80+
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40

204

= Total N=724, 57y
= Wenig Komorbiditaten

Hazard ratio, 0.48 (95% Cl, 0.35-0.66)
P<0.001

Ablation

~
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Antiarrhythmic drug therapy
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EARLY AF 2021 B
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Ablationsarm

3x Phrenicusparese
2x DDD-PM

AAD

IX TIA

1x Tamponade

2x WCT (Flecainid/Sotalol)
2x DDD-PM

1x Synkope (ACS mit VT; Flecainid)
1x akute Herzinsuffizienz (Flecainid)
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PVI als Primartherapie?

A Serious Adverse Event

Study
Cryo-FIRST
EARLY-AF
STOP-AF First

Total (95% CI)

Total events

Heterogeneity: Tau? = 0.00; chi-square = 1.95, df =2 (P = 0.38); I = 0%
Test for overall effect: Z = 0.54 (P = 0.59)

Risk Ratio

Events Total Events Total Weight WM-H, Random, 95% Ci

Cryoablation AAD
9 107 4
5 154 6
15 104 14
365
29 24

B Any Safety Endpoint

Cryo-FIRST
EARLY-AF
STOP-AF First

Total (95% C1)

Total events

Test for overall effect: Z = 2.88 (P = 0.004)

20.6% 2.33(0.74-7.35)
19.9% 0.81(0.25-2.59)
59.5% 1.02 (0.52-2.00)
100.0% 1.15 (0.69-1.94)

Risk Ratio
M-H, Random, 95% CI

0.2

05
Favors Ablation

Cryoablation AAD Risk Ratio
Events Total Events Total Weight WM-H, Random, 95% Ci
% 107 ¥ 33.9% 0.73(0.48-112) _—
14 154 24 16.0% 0.56 (0.30-1.05) -
34 104 45 50.1% 0.72 (0.511.02) ——
365 359 100.0% 070 (0.54-0.89) -2
74 106
Heterogeneity: Tau? = 0.00; chi-square = 0.53, df = 2 (P = 0.77); P = 0% 02 05 1 2 5
Favors Ablation Favors AAD

N

CRYO First 2021 1

IS
*

*
* *

&
|

EARLY AF 2021 H*@

STOP AF First 2021 E=

Andrade JG et al., J Am Coll Cardiol. 2021 Aug, 78 (9) 914-930
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PVI als Primartherapie?

B Mean Difference in AFEQT Score

Cryoablation Mean Difference Mean Difference

Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Cryo-FIRST 88 148 89 781 1438 92 33.7% 9.90 (5.59-14.21) —_—
EARLY-AF 883 191 154 80.3 191 149 33.9% 8.00(3.70-12.30) —_—
STOP-AF First 919 154 99 849 154 90 324% 7.00 (2.60-11.40) _
Total (95% CI) 342 331 100.0% 8.32(5.81-10.82) <>
Heterogeneity: Tau? = 0.00; chi-square = 0.88, df = 2 (P = 0.64); I’ = 0% =20 -10 0 10 20
Test for overall effect: Z = 6.51 (P < 0.00001) SeaicARD. Faiscoiiatis

CRYO First 2021 _ EARLY AF 2021 B+l STOP AF First 2021 E=
———

Andrade JG et al., J Am Coll Cardiol. 2021 Aug, 78 (9) 914-930



H HH Ez?ims:pital Vorhofflimmern-

population

Prognoseverbesserung

= Mortalitat

= Herzinsuffizienz

= Thromboembolien
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Prognoseverbesserung

= Mortalitat

= Herzinsuffizienz

= Thromboembolien

* Progression Vorhofflimmern

Symptomatisch

Study Cohort Adjusted relative risk of death (95% ClI)
Andersson1 272 186 incident AF <65 years: 65-T4 years: 75-85 years:
Asym ptomatisch vs. 544 344 controls ~ F2.15 F1.72 F1.44
(1.99-2.32) (1.67-1.78) (1.42-1.46)
M1.76 M1.36 M 1.24
(1.69-1.84)  (1.33-1.40) (1.22-1.26)

Leong DP et al; Eur Heart J. 2013 Apr;34(14):1027-30
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Prognoseverbesserung

= Mortalitat

= Herzinsuffizienz

= Thromboembolien

* Progression Vorhofflimmern

Symptomatisch

Asymptomatisch

Leong DP et al; Eur Heart J. 2013 Apr;34(14):1027-30
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Prognoseverbesserung

= Mortalitat

= Herzinsuffizienz

= Thromboembolien

* Progression Vorhofflimmern

Symptomatisch

0.251 persistent vs. Paroxysmal:
Hazard ratio, 1.43 (95% ClI, 1.04-1.96), P value, 0.03

Permanent vs. Paroxysmal:
Hazard ratio, 2.04 (95% Cl, 1.60-2.61), P value, <0.001

o
N
=}

o
-
[

Asymptomatisch

Cumulative hazard

=]
-
=)

o
o
[

=4
o
=]

Years

Vannassche T et al, Eur Hear J 2015;36:281-7a
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Prognoseverbesserung

= Mortalitat

= Herzinsuffizienz

= Thromboembolien

* Progression Vorhofflimmern

Symptomatisch

Men Women
0.3 0.3

0.25 4 0.25
K]
2
g

g 0.2 4 0.2
5
H 3

Asymptomatisch £ ous
v
Z

@ 0.1 0.1
2
3

0.05 4 0.05 —

9 T f f T T o T T f
40 50 60 70 80 90 40 50 60 70 80 90

Attained age (years)

Magnani JW, et al.; Circulation 2011; 124:1982
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CABANA Studie

Paroxysmal/persistierend
Symptomatisch

Open label

126 Zentren

Einschluss 2009-2016

[AbI;tion ][ Drugs ]

SEEER
Z
[
N
N
o
N
—

1° Endpunkt
Tod

Stroke
Blutung
Cardiac Arrest

Packer et al. JAMA. 2019;321(13):1261-1274.
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CABANA Studie

Paroxysmal/persistierend
Symptomatisch

Open label

126 Zentren

Einschluss 2009-2016

 Ablation |[

Drugs ]

1° Endpunkt
Tod

Stroke
Blutung
Cardiac Arrest

Event Rate, %

154

124

Hazard ratio, 0.86 (95% Cl, 0.65-1.15); Log-rank P=.30

Drug therapy

Catheter ablation

6 12 18 24 30 36 42 48
Time Since Randomization, mo

Packer et al. JAMA. 2019;321(13):1261-1274.

54

60
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= Paroxysmal/persistierend

N=2204 = Symptomatisch

Ablation

1° Endpunkt
Tod

Stroke
Blutung
Cardiac Arrest

= Open label
= 126 Zentren
= Einschluss 2009-2016

Drugs

28% Drugs->Ablation

9% Ablation -> Drugs

15 Ablation : Drug  Hazard Ratio 95% CI P-value
0.68 047,098 0.047
—  [Drug
1224 — Ablation
£
2 99
©
na
2
— 6 .
<
[=]
=
3
0 -
T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
Number at Risk
Drug 1096 963 76 797 L] 552 454 417 351 295 218
Ablation 987 Yo7 U4k 3z L1 733 L] 382 312 424 31l

Per protocol, Mortalitat

Packer et al. JAMA. 2019;321(13):1261-1274.
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EAST AFNET 4 Studie

26% persistierend, @ 36d seit ED
30% asymptomatisch

@ 70y

@ CHADS-Vasc 3 Punkte

i
N
~
%)
©

[ Rhythmuskontrolle ] |
[ Frequenzkontrolle ]

1° Endpunkt

Tod

Stroke

Hospitalisation (Herzinsuffizienz)
Akutes Koronarsyndrom

Kirchoff et al. N Engl J Med 2020; 383:1305-1316.
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[ Rhythmuskontrolle ]

4

EAST AFNET 4 Studie

26% persistierend, @ 36d seit ED

30% asymptomatisch

@ 70y

@ CHADS-Vasc 3 Punkte

Rigorose Rhythmuskontrolle, enger F/U

[ Frequenzkontrolle ]

1° Endpunkt

Tod
Stroke

Hospitalisation (Herzinsuffizienz)
Akutes Koronarsyndrom

Initial 2Yr
U S p— 100
80 30- [
£ 604 60+
Q
v
& 40- 40-
20 20-
= 270 (19.4%)
0L 112(80%) 0

Rhythmuskontrolle

Percent

Initial
100 100+
80 80
60 60
1335 (95.8%)
40 40
20 20
28

oL 20%) (.

2Yr

1191 (85.4%)

40

(2.9%)
—[ -

(2.8%)
| 97(7.0%)

97 (7.

Frequenzkontrolle

None

! Other antiarrhythmic
drug

I Propafenone
M Flecainide
W Amiodarone
I Dronedarone
AF ablation

Kirchoff et al. N Engl J Med 2020; 383:1305-1316.
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= 26% persistierend, @ 36d seit ED

N=2789 = 30% asymptomatisch 100+
= @70y 904
= @ CHADS-Vasc 3 Punkte
80+
L 2
(V]
Rhythmuskontrolle ¢ | HRO0.79 (95%CI 0.66-0.04)
©
¥ .| p=0.005
Frequenzkontrolle 0
B 40
-
1° Endpunkt § 30+ Usual care
Tod 20
Stroke Early rhythm control
Hospitalisation (Herzinsuffizienz) L
Akutes Koronarsyndrom 0

T T T

0 2 4 6 8

Years since Randomization

Kirchoff et al. N Engl J Med 2020; 383:1305-1316.
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= 26% persistierend, @ 36d seit ED

N=2789 = 30% asymptomatisch
" 270y Tod HR 0.72 (95%CI 0.52-0.98)
= @ CHADS-Vasc 3 Punkte
Stroke HR 0.65 (95%CI 0.44-0.97)
Rhythmuskontrolle HOSp (HF) HR 081 (95%C| 065'102)
ACS HR 0.83 (95%CI 0.58-1.19)
Frequenzkontrolle
1° Endpunkt
od
Stoke Safety 16.6% vs. 16.0%

Hospitalisation (Herzinsuffizienz)
Akutes Koronarsyndrom

Kirchoff et al. N Engl J Med 2020; 383:1305-1316.



Percent Time in AF

Freedom from Atrial Arrhythmia (%)

100
100 Hazard ratio, 0.48 (95% Cl, 0.35-0.66)
- i P<0.001
<] L 80
] oo
60 B 2c blati
3 = £9 o Ablation
z 53
8 o
3 = Treatment Groups w“ o
40 g Cryoballoon CA o £ 404
L S0
- = e g‘zl; I::‘;aglyo 28006 g &= . Antiarrhythmic drug therapy
3 = U, o LIl U.26-U. [T) 204
P=0.013 -
- . v v r . . . O T T T T T 1
0 3 6 9 1 0 2 4 6 8 10

Total N=724, 57y
Wenig Komorbiditaten

CF-R CRYO-4 " CRYO-2

Months since Index Procedure

> L=
> x *

CRYO First 2021 F 5

Follow-up (Months)

EARLY AF 2021

\ Reveal LINQ '

12

Patients with Treatment Success (%)

100+

EAST AFNET 4 Studie

Rhythmuskontrolle

Frequenzkontrolle

Cumulative Incidence (%)
)
1

"1 19% Ablation |*

40
304 Usual care
20
104 Early rhythm control
0 T T 1
0 2 6 8

STOP AF First 2021 ==
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Symptomatisch

Asymptomatisch

Vorhofflimmern-

population

Prognoseverbesserung

= Mortalitat

= Herzinsuffizienz

= Thromboembolien

* Progression Vorhofflimmern

Cumulative Hazard

.

~ Subclinical Atrial Fibrillation (SCAF)

0.201
> 24 hours
0.154
0.101
0.05 < 24 hours
0.00 1
0 0.5 1 1.5 2 2.5 3 35
Years

Van Gelder IC, et al. Eur Heart ) 2017;38:1339-44
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EAST AENET 4 Studie

26% persistierend, @ 36d seit ED
30% asymptomatisch

@ 70y

@ CHADS-Vasc 3 Punkte  EHRA I I ||

Z
1
N
\l
o
(o)

v |

\ 4 ] L 17(4.3%) 39(5.9%) 6(2.5%)

18(7.4%)

38(9.6%)
I

Rhythmuskontrolle

225(33.8%) 84(34.4%)

153(38.7%)

¢

Frequenzkontrolle

Percent

1° Endpunkt

Tod :
Stroke

Hospitalisation (Herzinsuffizienz)

Akutes Koronarsyndrom

1|4.%|

Initial 2 Years Initial 2 Years Initial 2 Years

Willems et al. European Heart Journal (2022) 43, 1219-1230.
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EAST AFNET 4 Studie

26% persistierend, @ 36d seit ED

= 210y 100-
[ = @ CHADS-Vasc 3 Punkte
e ] < 9 HR 0.76 (95%Cl 0.57-1.03)
. 2 80+
[ Rhythmuskontrolle ] | 8 70+
: =
4 S 60
2
[ Frequenzkontrolle ] = 50
= 401
E 30.
1° Endpunkt g Usual care
Tod S 201
Stroke O 10+ Early rhythm control
Hospitalisation (Herzinsuffizienz) 0
Akutes Koronarsyndrom

0 2 4 6 8
Years since Randomization

Willems et al. European Heart Journal (2022) 43, 1219-1230.



Cumulative Incidence of Event

01 02 03 04 05 086

00

Progression zu persistierendem Vorhofflimmern

Progression to persistent AF

10

100

90

o

&0

50

804

Cumulative hazard

0.251

0.20 1

0.151

0.10 7

0.051

Persistent vs. Paroxysmal:
Hazard ratio, 1.43 (95% ClI, 1.04-1.96), P value, 0.03

Permanent vs. Paroxysmal:
Hazard ratio, 2.04 (95% Cl, 1.60-2.61), P value, <0.001

Permanent

Persistent

Paroxysmal

Andrade J et al, N Engl J Med 2023;388:105-16.
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EARLY-AF Progression Studie

= Paroxysmal
N=303 = Symptomatisch 100
= Open label -
[ = Implantierbarer 90
_— e Hazard ratio, 0.25 (95% Cl, 0.09-0.70)
. Looprekorder -
A 4 h 4 § 80+
w
. @ 704 10+
[ Ablation ][ Drugs ] iz Aoty dugtherry Q0
e 60 0
v.2
[
8= 50 5
= 0
2 :
'g E 40 Ablation 2%
< 3]
3 0 T T T T T T T 1
£ 0 180 360 540 720 900 1080 1260 1440
o 20+
104
C r'_/_l'_'l_'— I 1 1 | 1
0 180 360 540 720 900 1080 1260 1440

Days

Andrade J et al, N Engl J Med 2023;388:105-16.
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CASTLE-AF

A Death or Hospitalization for Worsening Heart Failure

.. 1.0+
= 65% persistierend 09
N=398 * NYHAI-IV,LVEF<35%  §_ |
. . w :
= 40% bisher keine AAD =% o074 .
2.8 Ablation
I = DDD ICD/CRT 2E 06
_—— @< 0
. 5 = .54
A 4 A 4 25 047 Medical therapy
Ablati D 3%
a. |On rugs 2% 024 Hazard ratio, 0.62 (95% Cl, 0.43-0.87)
a : P=0.007 by Cox regression
0.14 P=0.006 by log-rank test
0.0 T T T T 1
0 12 24 36 48 60
B Death from Any Cause
1.04
0.9 Ablation
T; 0.8
s 0.7
3
t;_’ 0.6 Medical therapy
2 0.5+
Z 044
©
S 034
a 0.2 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
00 T T T T 1
0 12 24 36 48 60

Montbhs of Follow-up
Marrouche et al, N Engl J Med 2018; 378:417-427.
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CABANA Studie

Paroxysmal/persistierend
Symptomatisch

Open label

126 Zentren

Einschluss 2009-2016

[AbI;tion ][ Drugs ]

28% Drugs->Ablation

9% Ablation -> Drugs
1° Endpunkt
Tod
Stroke
Blutung
Cardiac Arrest

27 Adj. Hazard Ratio  95% Cl
1a - Ablation : Drug Therapy 0.57 0.33,0.96
— Drug Therapy
16 = = Ablation
14 -
E 12
P o
B
w
‘ E
‘ =
2 -
a -
T T T T T T T T T T T
o B 12 18 24 30 36 42 48 54 60
Months since Randomization
Number at Risk
Drug Therapy 400 375 365 355 326 Frl 9 188 157 130 106
Ablation 378 359 348 339 36 272 237 200 177 145 113

stable CHF, Mortalitat, ITT

Packer et al. Circulation. 2021 Apr 6;143(14):1377-1390.



Kantonsspital

Herzinsuffizienz

Odds Ratio

Total Weight M-H. Random, 95% Cl

St.Gallen
ablation rhythm control  medical therapy

Study or Subgroup Events Total Events

2. ARC-HF 2013 1 26 0 26
3. CAMTAF 2014 0 26 1 24
4. AATAC 2016 8 102 18 101
6. CASTLE-AF 2018 24 179 46 184
7. CABANA HF-subgroup 2019 21 174 29 163
Total (95% CI) 507 498
Total events 54 94

Heterogeneity: Tau®= 0.00; Chi*= 2.25, df= 4 (P=0.69), F=0%

Test for overall effect: Z= 3.59 (P = 0.0003)

1.3%
1.3%
17.0%
44.7%
359%

100.0%

Odds

Ratio

M-H, Random. 95% ClI

312[0.12,80.12)
0.30 [0.01, 7.61]
0.39 [0.16, 0.95]
0.46 [0.27, 0.80]
0.63 [0.35,1.16]

0.51 [0.36, 0.74]
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Chen et al, European Heart Journal 2020 Jun;41:2863-2873.
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Applikation eines
elektrischen Feldes an ein

Gewebe oder eine
organische Substanz

Pulse Trains

Biphask

Pulse Parameters

Technologie PVI: Pulsed Field Ablation (PFA)

Typische Parameter

= 500-3000 V/cm

= 1-100 Pulse

=  Wellenldnge von ms

=  Frequenzbereich 1-5 hz

No pores formed
(subclinical effect)

Transient pores form
(gene transfection)

Pores form and trigger
cellular apoptosis

Tissue Type PEF Ablation
Threshold (V/cm)
Nerve 3800

* Bipolar vs Unipolar
* Biphasic
oot T Vascular smooth 1750
L - ] muscle =
* Pulseshape 0 electroporation Red bl
« Inter-phaseDelay 2 : : ood cells 1600
A e irreversible
L‘.','Z’c‘;i..m § Liver 700
e MRS |
i mmm:mm Kidney 600
Pancreas 500
Myocardium 400

pulse width

Roten L, Grandrounds 2021
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Pulse:Sel»ecTM ~ Vari pulse™
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Symptomatisch

Asymptomatisch

Vorhofflimmern-

population

Symptomkontrolle

* Arrhythmielast |

* Frihzeitig! Paroxysmal!
« Ablation > Medikamente

Prognostisch? Asymptomatisch?
Herzinsuffizienz

Cryo und RFA bewéahrt
PFA




