DGK CARDIO UPDATE 2024

16. und 17. Februar
23. und 24. Februar

Supraventrikulare
Rhythmusstorungen

Thorsten Lewalter, Munchen



Interessenkonflikte

Forschungsunterstutzung: Boston Scientific,
Lifetech, Abbott, Biotronik, Daiichi Synkyo

Vortragstatigkeit und Beratertatigkeit: Medtronic,
St. Jude, Biotronik, Boston Scientific, Cardiofocus,
Bayer, Osypka, Boehringer, Daiichi Sankyo, BMS,
Pfizer, Novartis, Atricure, Toray, Abbott, Lifetech

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



SUPRAVENTRIKULARE RHYTHMUSSTORUNGEN

1 Akuttherapie - Herzrhythmusstorungen

—  Mechanische Terminierung SVT: Valsalva und Variationen
—  Bradykardie und “Torsades de pointes” Tachykardie
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ESC GUIDELINES
l E S C European Heart Journal (2019) 00, 1-66 :

E;JEO;E?J(?;;IEW doi10.1093/eurheartjlehz467 Sc h mal ko m p I ex-
tachykardie

2019 ESC Guidelines for the management of
patients with supraventricular tachycardia

The Task Force for the management of patients with supraventricu- Hﬁmodyngmisme
lar tachycardia of the European Society of Cardiology (ESC) Instabilitat

Developed in collaboration with the Association for European
Paediatric and Congenital Cardiology (AEPC)

! wenn ineffektiv

uuuuuwu

U\‘JJL/JL“ wenn ineffektiv
S Sl A nd Bt Bad B Andl g l l

avl W

i.v. Verapamil 20
o \_/\_ oder Diltiazem 1 Bﬁ}:lg;:cker
(lla B)

ST Y T
; L-«—JMLA, wenn ineffektiv




Vagale Manover/Etripamil

Mod. Valsalva Manover (MVM)
- im Liegen, kraft. Pressen im Bauchraum
- mind. 12-15 sec, anschl Beinhochnahme

$

,reverse Valsalva Manover*
- im Sitzen kraftiges Einatmen
gegen geschl. Atemwege

Schmalkomplex-
tachykardie

Hamodynamische
Instabilitat

wenn ineffektiv

wenn ineffektiv

! !

i.v. Verapamil
oder Diltiazem Lv. Bﬁ}:tg;acker
(Ila B)

l l

wenn ineffektiv



Vagale Manover/Etripamil

Mod. Valsalva Manover (MVM)
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,reverse Valsalva Manover”
- im Sitzen kraftiges Einatmen
gegen geschl. Atemwege




Atrioventricular Nodal Reentry Tachycardia

in Pregnancy: ,| have ice for you"
Abou et al. EHJ Case Reports 2023
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Termination of paroxysmal supraventricular tachycardia by intranasal

swab insertion Am J Emerg Med. 2023 Oct:

Edmond A. Hooker, M.D. DrPH *®*, Jeremy S. Liebman, MD "

* Xavier University, Cincnnati, OH, United Stotes of America
" US Acute Care Solutions, Cindmmati, OH, United States of Americ




“Etripamil Nasal Spray for Conversion of Repeated Spontaneous Episodes of Paroxysmal

Supraventricular Tachycardia During Long-Term Follow-Up: Results From the NODE-302 Study*

Ip et al. AHAJ 2023

First Nasal Spray
Successfully Treats
Supraventricular
Tachycardia

HRS late-breaking study has potential
to change the way patients are treated

esults of a ground-
breaking climcal tnal
demonstrate the effective

ness of a novel, fast-acting nasal
spray therapy called Etripamil to
stop @ commaon rapid heart rate
condition known as paroxysmal
supraventricular tachycardia
{PSVYT). The multicenter, random-
ized trial enrolled 104 patients
from more than 35 centers
across the U.S. and Canada,

and the results were presanted
at Heart Rhythm 2017, the Heart
Rhythm Society's 38th Annual Scientific Sessions.

FSVT results in more than 50,000 U.S. hospital visits every yvear. In order
to restore normal heart rhythm, patients are often treated with adenosine,

169 Pat. mit PSVT

$

nach erfolglosem VSM:
Etripamil-Nasenspray

¥

Konversion in SR innerhalb
von 30 min: 60.2%



Vagale Manover/Etripamil

Schmalkomplex-
Mod. Valsalva Manéver (MVM) tachykardie
- im Liegen, kraft. Pressen im Bauchraum
- mind. 12-15 sec, anschl Beinhochnahme

' Hamodynamische
Instabilitat
reverse Valsalva Manover*

- im Sitzen kraftiges Einatmen
gegen geschl. Atemwege
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,Bradycardia-Induced Torsades de
Pointes in Atrioventricular Block™

Bhatta et al. Cureus 2023

86 J. Frau, Synkope, ER
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,Bradycardia-Induced Torsades de
Pointes in Atrioventricular Block®

Bhatta et al. Cureus 2023
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,Prevalence and Clinical Characteristics of Patients with Torsades
de Pointes Complicating Acquired Atrioventricular Block”

Bun et al., JCM 2023

100 Pat. hohergr. AV-Block; 17 Pat. mit Tdp-Tachykardie
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Figure 1. Method of manual measurement for QT, JT, and Tpeak-to-end intervals at the moment of
most severe bradycardia.
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Frequenzkorrigiertes QT-Intervall (QTc)

Erstbeschreiber Formel Bemerkungen
bei Frequenzen < 60/min wird
QT-Dauer o _ .
Bazett (37) QTc= unterkorrigiert, bei > 60/min

~JRR— Abstand (s)

liberkorrigiert; die mathematisch
richtige Einheit ist s'~, vielfach findet
sich auch die Angabe in ms"”; hufig
werden vereinfachend s oder ms

verwendet




Frequenzkorrigiertes QT-Intervall (QTc)

Erstbeschreiber Formel Bemerkungen
bei Frequenzen < 60/min wird
QT—-Dauer o _ .
Bazett (37) QTc= unterkorrigiert, bei > 60/min

~ JRR—Abstand (s)

liberkorrigiert; die mathematisch
richtige Einheit ist s'~, vielfach findet
sich auch die Angabe in ms"?; hiufig
werden vereinfachend s oder ms

verwendet

gemessene QT-Dauer: 400 ms = 0,4 sec

100/min = RR-Abstand von 600 msec = 0,6 sec: Wurzel 0,6= 0,8

QTc =0,4/0,71 s = 0,5 sec oder 500 msec




Frequenzkorrigiertes QT-Intervall (QTc)

Erstbeschreiber Formel Bemerkungen
bei Frequenzen < 60/min wird
QT—-Dauer o _ .
Bazett (37) QTc= unterkorrigiert, bei > 60/min

~ JRR— Abstand (s)

Fridericia (38)

OTe= QT-Dauer

) {/RR— Abstand (s)

liberkorrigiert; die mathematisch
richtige Einheit ist s'~, vielfach findet
sich auch die Angabe in ms"”; hufig
werden vereinfachend s oder ms

verwendet




,Prevalence and Clinical Characteristics of Patients with Torsades
de Pointes Complicating Acquired Atrioventricular Block”

Bun et al., JCM 2023
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Table 3. Summary of published studies of ECG parameters in TdP patients during AVE.

Design
Author Number of Parameter TdP [+] TdP[-]
TdP [+]TdP [-]

Strasberg B, 1986 [22] Retrospective 9 vs. 12 QTe (ms) 510+60* 400 £ 40
Moroe K, 1988 [23] Retrospective 6 vs. 9 QTc (ms) 580 £ 112 459 £37
Kurita T, 1992 [24] Retrospective 6 vs. 8 QTc (ms) 585+45* 476 £ 58

: . QTe (ms) 440+ 93* 376 + 40
Subbiah, 2010 [5] Retrospective 11 vs. 33 Tpeakto-end (ms 1074954 0475
T QT (ms) 7164 £989* 523.2£91.3
Cho MS, 2015 [9] 923031;‘*;5"9 Tpeaketo-end (ms) 3342 +59.1* 144 £ 737
: Tpe/QT 049 £ 0.09* 0.27 £0.11
. . Retrospective and prospective :
Chorin, 2017 [4] v 203 QTc (ms) 564 £ 81 422 £ 62
QTegg (ms) 486+ 70% 456 + 53
. : Tpeak-to-end (ms) 160+ 57* 106 + 35
Our series, 2023 Prospective 17 vs. 83 Tpe/QT 029 4 0,08 001 4 0,06
JTe (ms) 437+ 89 % 375471

* Variables are statistically significant in comparison with TdP [-] eroup.



Pelymorphie VA
v
Underlying aetislegy
P ra I B
Acute Excternal Palymerphic Acquired Primary
ischaermia precipitating VA triggered long QT electrical
factors by unifocal disease
PVC -
Iy i 1 Acquired
Brugada, ERS  Idiopathic VP Long QT, CPVT long QT
L 4 L ¥ L I I
Go to Treatment Catheter Remove lsoproterenel  lsoproterencl | Beta-blocker
flowchart according to ablation precipitating {Class lla) (Class lla) (Class I)
STEMI underlying (Class lla) factors
(Figure | 4) condition — (Class I) Quinidine Quinidine Pacing®
(Class I) Quinidine’ (Class lla) {Class lla) (Class )
(Class I1b) Mg™ 1K * v
- e I}; ' Catheter Verapamil Mg /K " iv.
ablation (Class lla) (Class I) ¥
lsoproterencl (Class lla)
FCIa:s ) . Catheter AAD R
ablation of aecording emove
Pacing PVC triggers  to underlying precipitating
{Class ) {Class lla) disease i
(Class lla) actors
Autenomic I:E'HE l}
medulation
{Class [la) ng # ||IH. i i v
*  Recurrent VA + : I {Class |}
l lsopreterencl
Deep sedation/ intubation {C'i!i |}I
(Class lla)
Mechanieal cireulatery support F'HCIT‘IE
(Class lIk) {C'E.!E |::|

ESC—



Dessertenne’s Tachycardia
- one form of polymorphic VT -
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Zusammenfassung / Diskussion
- Akuttherapie -

1. SVT-Terminierung - Stufenschema

2. Bradykardie — ,Tdp" Gefahr!

- Risikomarker QT-Dauer: Monitoring!

- passagerer PM

- zeitnahe PM Implantation!

- spezifische Behandlung , Tdp“: Mg++, HF!
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SUPRAVENTRIKULARE RHYTHMUSSTORUNGEN

1 Akuttherapie - Herzrhythmusstorungen

—  Mechanische Terminierung SVT: Valsalva und Variationen
— Bradykardie und “Torsades de pointes” Tachykardie

2  Atriale Tachyarrhythmien

- Ektope atriale Tachykardie

- Vorhofflimmern
Epidemiologie, Prognose, Pathogenese und Diagnostik
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Tachykardiemechanismen — Anatomische Dimension

Fokale Arrhythmie

(u.a. Reentry, gest. Automatie)

I U W4 W

,7Atriale Tachykardie®
(P-wave atrial tachycardia)

Makro-Reentry

(Kreiserrregung)

VAV AV

,2Vorhofflattern®
(F-wave atrial tachycardia)




LElectrophysiologic Determinants of Isoelectric Intervals on Surface Electrocardiograms During Atrial Tachycardia“
Nakatani et al., JACC EP 2023

Atrial Tachycardias (ATs) With Complex Atrial Activation Patterns (n = 126)

\ \

57 P-wave ATs (45%) 69 F-wave ATs (55%)

23 Macro-re-entrant ATs (40%) 46 Macro-re-entrant ATs (67%)
26 Localized-re-entrant ATs (46%6) 21 Localized-re-entrant ATs (30%)
8 Focal ATs (14%) 2 Focal ATs (39%)



130/min

Klinik fur Kardiologie und Internistische Intensivmedizin, Peter Osypka Herzzentrum, IKMS

Patient:[ ] ID:C Recorded on November 19, 2019 at 9:59:32.088
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LElectrophysiologic Determinants of Isoelectric Intervals on Surface Electrocardiograms During Atrial Tachycardia“
Nakatani et al., JACC EP 2023

Atrial Tachycardias (ATs) With Complex Atrial Activation Patterns (n = 126)

\ \

57 P-wave ATs (45%) 69 F-wave ATs (55%)

23 Macro-re-entrant ATs (40%) 46 Macro-re-entrant ATs (67%)
26 Localized-re-entrant ATs (46%6) 21 Localized-re-entrant ATs (30%)
8 Focal ATs (14%) 2 Focal ATs (39%)

LIPV

Minimum activated area = 29 cm? | | Very low voltage area = 37 em?

Large - Very low voltage area = Small

Small -=— Minimum activated area throughout the AT cycle —= Large




Vorhoffimmern — Auslosende Faktoren




Vorhoffimmern — Auslosende Faktoren
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“Critical illness associated new onset atrial fibrillation: subsequent
atrial fibrillation diagnoses and other adverse outcomes”

Lancini et al., Europace 2023

7030 Pat. auf Intensivstation; 509303 h EKG-Monitoring

¥

309 Pat. mit ,critical illness new onset atrial fibrillation™ (CI-NOAF)

$

235 lebend aus dem Krankenhaus entlassen

4
75 Pat. (31.9%) mit erneutem AF (median FU 413 Tage)

(CHA,DS, VASC 3.1+1.6)
Cardio Update 2024 Supraventrikulare Rhythmusstorungen




“Critical illness associated new onset atrial fibrillation: subsequent
atrial fibrillation diagnoses and other adverse outcomes”

Lancini et al. Europace 2023

A 100 Table 3 Multivariable binary logistic regression of factors
associated with subsequent AF diagnosis.
g + Parameter Odds ratio (95% CI) P-value
S el R
E = »AF burden 15.03 (2.76-81.70) 0.002
% 0 »Left atrial area (cmz) 112 (1.03-1.23) 0.010
E 60 Creatinine (pmol/L) 1.00 (0.99-1.01) 0.093
; 50 Body mass index (kg/mz) 1.05 (0.99-1.12) 0.109
g CHA,DS,VASc score 1.32 (0.90-1.93) 0.163
§ 4 Coronary artery disease 061 (0.16-230) 0.469
'g 30 Renal replacement therapy 1.67 (0.38-7.37) 0.500
'g 20 Diabetes 0.73 (0.22-2.39) 0.598
,J"-‘E Chronic kidney disease 142 (0.28-7.32) 0.674
c 10 SAPS2 score 1,00 (096-103) 0838
0 LV ejection fraction (%) 1.00 (0.98-1.04) 0906
1 2 3 4 Peripheral vascular disease 1.00 (0.20-5.07) 0.995

AF burden quartile
- SAPS2= simplified acute physiology score 2, LV = left ventricular.



“Critical illness associated new onset atrial fibrillation: subsequent

atrial fibrillation diagnoses and other adverse outcomes”
Lancini et al., Europace 2023

INCREASING ATRIOPATHY AND ATRIAL SUBTRATE

CI-NOAF:

- ca. 1/3 der Pat. hat AF im weiteren Verlauf

- AF-Last und LA-GroRe sind unabhangige Pradiktoren fur erneutes AF
- 63% der Pat. mit >25% ,,AF burden auf ICU haben auch im Verlauf AF
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Patent Foramen Ovale / PFO

Transvenous
sheath

N Engl ] Med 2005;353:2361-72.
o



“Long-term risk of atrial fibrillation or flutter after transcatheter
patent foramen ovale closure: a nationwide Danish study*
Skibsted et al. EHJ 2023

Danish nationwide cohort study 2008-2020

PFO closure matched gen. pop. (10:1)  PFO, no closure
n=817 n=8170 n=1224

First Time AF Diagnosis?

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



A Overall B Before and after 3 months

20 20
18 4 == PFO closure cohort g8 4 == PFO closure cahort
— PFO diagnosis cohort — PFO diagnosis cohort
L g 16 16 —
E 144 14 -
-
-E_ 2 12 12
Q.
g e 104 10 =
= g g = g -
1 .| S ﬁ
= = 4 = 4 =
I_. .-'_ _ :.
27 = . r =
0 - 0 ' M-
| | | | | | | | | 1 1
0 JE5 730 1035 1460 1825 0 365 730 1085 1460 1825
Days since PFO closure or PFO diagnosis Days since PFO closure or PFO diagnosis
MNo. at risk
PRO ¢losure cohort  B17 680 aa7 236 115 73 B17 580 3407 236 115 79

PFO diagnosis cohort 1224 368 275 292 182 150 1224 368 275 212 182 150



A Overall B Before and after 3 months
20 20
- = PFO closure cohort - = PFO closure cohort
— PFO diagnosis cohort — PFO diagnosis cohart

Conclusions

Patent foramen ovale closure was not associated with any substantial
increased long-term risk of developing AF beyond the well-known
procedure-related short-term risk of AF.

0 365 730 1035 1260 1825 0 365 730 1085 1460 1825
Days since PFO closure or PFO diagnosis Days since PFO closure or PFO diagnosis
Mo, at rigk
PRO closure cohort  B17 580 397 236 115 4 817 580 397 236 115 79

PFO diagnosis cohort 1224 368 275 212 182 150 1224 368 275 212 182 150



“Atrial pacing minimization in sinus node dysfunction and
risk of incident atrial fibrillation: a randomized trial®

Kronborg et al. EHJ 2023
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DANPACE I

Patients with sinus node disease

N =539

I }

N =269 N=270

DDD-40 DDDR-60

24 months

Atrial fibrillation (AF)
> & minutes

S



Median % atrial pacing

DANPACE I

Patients with sinus node disease

N =539

I }

N =269 N=270

DDD-40 DDDR-60

24 months

Atrial fibrillation (AF)
> & minutes

S



Median % atrial pacing

DANPACE I

Cumulative event rate
Patients with sinus node disease 100

Shear DDD-40

0.801

l 0.60-

| 1
— Log-rank P=0.83
N = 269 N=270 ]
0.20
DDD-40 DDDR-60
ﬂ.m T T T T 1
0 0.5 1 15 2
Analysis time (years
24 months Patients at risk Iys (ye )
DDD-40 269 161 150 139 124
DDDR-60 270 159 145 140 126

Atrial fibrillation (AF)

> 6 minutes Reduced atrial pacing did not reduce the incidence of AF

S



Median % atrial pacing

DANPACE I

Cumulative event rate
Patients with sinus node disease 100

Shear DDD-40

0.801

l 0.60-

| 1
— Log-rank P=0.83
N = 269 N=270 ]
0.20
DDD-40 DDDR-60
ﬂ.m T T T T 1
0 0.5 1 15 2
Analysis time (years
24 months Patients at risk Iys (ye )
DDD-40 269 161 150 139 124
DDDR-60 270 159 145 140 126

Atrial fibrillation (AF)

> 6 minutes Reduced atrial pacing did not reduce the incidence of AF

# Crossovers — Quality of life
- DDD-40
- $ Syncope/nearsyncope  —» Exercise quality
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Zusammenfassung / Diskussion
- Risikofaktoren Vorhofflimmern -

1. CI-NOAF (,critical illness new onset atrial fibrillation)

— ca. 30% mit AF-Rezidiv innerhalb von ca. 1 Jahr (smart watch
Monitoring bei OAC-Terminierung?)

— erh. Risiko bei dil. LA und initial hohem ,AF-burden”

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



Zusammenfassung / Diskussion
- Risikofaktoren Vorhofflimmern -

1. CI-NOAF (,critical illness new onset atrial fibrillation)

— ca. 30% mit AF-Rezidiv innerhalb von ca. 1 Jahr (smart watch
Monitoring bei OAC-Terminierung?)

— erh. Risiko bei dil. LA und initial hohem ,AF-burden”

2. PFO-Occluder: pass. postproz. AF; kein Nachweis
eines dauerhaften mech. induz. AF
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Zusammenfassung / Diskussion
- Risikofaktoren Vorhofflimmern -

1. CI-NOAF (,critical illness new onset atrial fibrillation®)

— ca. 30% mit AF-Rezidiv innerhalb von ca. 1 Jahr (smart watch
Monitoring bei OAC-Terminierung?)

— erh. Risiko bei dil. LA und initial hohem ,AF-burden”

2. PFO-Occluder: pass. postproz. AF; kein Nachweis
eines dauerhaften mech. induz. AF

3. Sinusknotensyndrom und Atr. Pacing

— hohere atr. Stimulationsrate erhoht nicht AF-Inzidenz
— mehr Synkopen/Schwindel unter niedriger atr. Stim. (DDD 40)

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



AF-related OUTCOMES

AF-Related
Outcome

Frequency in AF

Mechanism(s)

Death

O

1.5 - 3.5 fold increase

Excess mortality
related to:

* HF, comeorbidities
« Stroke

Stroke

9

20-30% of all ischaemic
strokes, 10% of
cryptogenic strokes

« Cardioembolic, or
* Related to comorbid
vascular atheroma

LV dysfunction /

In 20-30% of AF

* Excessive ventricular

Heart failure patients rate
* Irregular ventricular
contractions
& = A primary underlying
cause of AF
Cognitive decline | HR 1.4/ 1.6 * Brain white matter

/ Vascular
dementia

®

(irrespective of stroke
history)

lesions, inflammation,
Hypoperfusion,
Micro-embolism

Depression

Depression in 16-20%
(even suicidal ideation)

Severe symptoms
and decreased Qol
Drug side effects

Impaired quality
of life

>60% of patients

Related to AF burden
comorbidities,
psychological
functioning and
medication
Distressed personality

type

Hospitalizations

©

10-40% annual
hospitalization rate

AF management,
related to HF, Ml or
AF related symptoms
Treatment-associated

complications

Vorhofflimmern

ECG showing AF

(physician-confirmed)

\

/-Entire conventional
|2-lead ECG, or

* An ECG strip with = 30
sec of AF (including
wearable-recorded ECGs)

w.h--.,—.-,—-..,—-—»-.m,—\,,—w

-

* AF symptoms present or
absent

- “ P

CManage AF)

Hindricks et al. European Heart Journal, ehaa612, https://doi.org/10.1093/eurheartj/ehaa612



Mode switching episodes

@ No. of mode switching episodes f 24h 4 Duration of mode switching episodes f 24h [%]
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Predetection

7/6-jahrige Frau; in den letzten 6 Monaten: 1x mode-switch im DDD-SM, Gber 7 h

ohne Symptomatik; CHA,DS,-VASC 5 (>75, Frau, art. Hypertonie, KHK)

¥

Orale Antikoagulation?



“Apixaban for Stroke Prevention in

Subclinical Atrial Fibrillation®
Healy et al. NEJM 2023

4012 Pat. (SM/ICD), 76.8+7.6 J., CHA,DS,-VASc 3.9+1.1
)

Subclinical ,device-detected” AF: 6 min bis max. 24 h

/\

NOAC-Apixaban FU 3.5+1.8 J. ASS 81 mg/T.

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



“Apixaban for Stroke Prevention in

Subclinical Atrial Fibrillation®
Healy et al. NEJM 2023

4012 Pat. (SM/ICD), 76.8+7.6 J., CHA,DS,-VASc 3.9+1.1
)

Subclinical ,device-detected” AF: 6 min bis max. 24 h

/\

NOAC-Apixaban FU 3.5+1.8 J. ASS 81 mg/T.

$ ¥

Primarer Endpunkt:
55 Pat. Schlaganfall und syst. Embolie 86 Pat.

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



100- 10—

| Hazard ratio, 0.63 (95% Cl, 0.45—0.88)
90— P=0.007
?
80—
— ?_
e 704 6 Aspirin
8
S 60— 3—
3 4
J T
= 50—
o ; Apixaban
S 40—
E o
O
— U |
= 0 1 2 3 4 3 6
104
O# I I I I
0 1 2 3 4 5 6
Years since Randomization
lo. at Risk
\spirin 1997 1777 1539 1120 780 468 200
upixaban 2015 1786 1558 1157 820 474 214



“Apixaban for Stroke Prevention in

Subclinical Atrial Fibrillation®
Healy et al. NEJM 2023

,2on-treatment“-Analyse
,major bleeding™:

Apixaban 86 ASS 47

1.71%/Pat-J. 0.94%/Pat.-J.
HR 1.80; 95% ClI, 1.26 to 2.57;
P =0.001

Apixaban ASS
Fatal bleeding 5 0.10 8 0.16
Symptomatic intracranial hemorrhage 12 0.24 15 0.30
Gastrointestinal bleeding 45 0.89 20 0.40

Transfusion performed 26 0.51 18 0.36



“Anticoagulation with Edoxaban in Patients with Atrial

. . 11
High-Rate Episodes
Kirchhof et al. NEJM 2023

2536 Pat. (SM/ICD), 78 J., median CHA2DS2-VASc 4.0
mediane AHRE Dauer: 2.8 h

P

NOAC-Edoxaban Placebo
. B Primarer Endpunkt: 4L
CV Tod, Schlaganfall, SE
83 Pat. 101 Pat.
p=0.15

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



B Major Bleeding or Death from Any Cause

Cumulative Incidence of Event (%)

100

o0

80—

70—

60—

50—

40—

30-

20—

30
25+
20—+

15—

10—
"
0_I | | | |

Edoxaban

=

Placebo

No. at Risk (no. of events)

Edoxaban
Placebo

1270 (57)
1266 (42)

866 (41)
829 (36)

Years since Randomization

551 (30)
538 (17)

324 (11)
332 (9)

145 (10)
138 (5)

44
49



“Anticoagulation with Edoxaban in Patients with
long Atrial High-Rate Episodes= 24 h"

Becher et al. EHJ 2024

Anticoagulation in patients with long Atrial High-Rate Episodes (AHRE) 2 24 hours —'-ln"#,!.ﬁ"ft
A subanaylsis of the Non-vitamin Kantagonist Oral anticoagulation in patients with Atrial High rate episodes (NOAH-AFNET 6) trial -

.. 259/2389 patients with device-detected AHRE >24 hours ;
’ AHRE reviewed by Corelab
© (78 years old, 37% women, median CHA,DS,-VASc score 4)

Ischemic Stroke Rate by AHRE Duration and Treatment*

AHRE < 24 hours AHRE 2 24 hours
events/N (%/patient-years) events/N (%/patient-years)

Anticoagulation Placebo HR Anticoagulation Plaqﬁ;; |! HR
(95% ClI) },ijs-,:* (95% CI)
20/1062 21/1068 0.92 2/132 2/127 1.03
(0.90) (0.96) (0.50, 1.70) (0.95) (0.97) (0.14, 7.32)

*p-interaction=0.89



ARTESIA

-

Population and SCAF episodes =6 min to <24 hr
detected on CIEDs

Patients with age =55 yr, CHA,DS,-VASc score =3,

|

Randomization

X J

l

2015 Were assigned to receive apixaban

1989 Received =1 dose
1997 Were assigned to receive aspirin
1972 Received =1 dose

Intervention

j 42 Mo

Stroke or Systemic Embolism
no. of patients with event (%6/patient-yr)

Apixaban 55 (0.78)
Aspirin 86 (1.24)
Hazard ratio, 0.63 (95%5 Cl, 0.45-0.88)

Primary
Outcome

Ischemic Stroke

Sk no. of patients with event (%/patient-yr)

Outcome Apixaban 45 (0.64)
Aspirin Z1.{1.02)

Hazard ratio, 0.62 (95% Cl, 0.43-0.91)

Major Bleeding

Primary Safety no. of patients with event (% /patient-yr)

Outcome Apixaban 86 (1.71)
Aspirin 47 (0.94)

Hazard ratio, 1.80 (95% CI, 1.26—2.57)

NOAH-AFNET 6

Patients with age =65 yr and >1 additional
CHA,DS,-VASc risk factor (except sex) or age
=75 yr and with SCAF episodes =6 min
detected on CIEDs

Randomization

1270 Received edoxaban
1266 Received placebo (53.9% also received
aspirin)

Death from Cardiovascular Causes, Stroke,
or Systemic Embolism

no. of patients with event (% /patient-yr)

Edoxaban 83 (3.2)
Placebo 101 (4.0)

Hazard ratio, 0.81 (95% Cl, 0.60—1.08)

Ischemic Stroke
no. of patients with event (% /patient-yr)

Edoxaban 22 (0.9)
Placebo 27 (1.1}

Hazard ratio, 0.79 (9526 Cl, 0.45-1.39)

Death or Major Bleeding
no. of patients with event (% /patient-yr)

Edoxaban 149 (5.9)
Placebo 114 (4.5)

Hazard ratio, 1.31 (95% ClI, 1.02—1.67)

Major Bleeding
no. of patients with event (% /patient-yr)

Edoxaban 53 (2.1)
Placebo 25 (1.0)

Hazard ratio, 2.10 (95%6 Cl, 1.30—3.38)

“What Lies beneath the
Surface
— Treatment of Subclinical
Atrial Fibrillation*
Svennberg et al. NEJM 2023



“Direct Oral Anticoagulants for Stroke Prevention in Patients with
Device-Detected Atrial Fibrillation: A Study-Level Meta-Analysis of the
NOAH-AFNET 6 and ARTESIA Trials*

Mcintyre et al. Circulation 2024

Major Bleeding
Favours DOAC Favours ASA/None
Study DOAC (%) ASA/None (%) Weight RR [95% CI] — -
NOAH-AFNET & 53/1,270 (4.2%) 251,266 (2.0%) 41.1% 2.11[1.32, 3.38] |
ARTESIA 106/2,015 (5.3%) 78/1,997 (3.9%) 58.9% 1.35[1.01, 1.79] —
Pooled Estimate 159/3,285 (4.8%) 103/3,263 (3.2%) I%: 61% 1.62 [1.05, 2.5] —aEE e ——
Mantei-Haenszel, DerSimonian-Laird p=003, :=2.148 RR: Risk Ratio A T
Hamlom Effects w08 CF: Conficenee liberval 1
Fatal Bleeding
Favours DOAC Favours ASA/None
Study DOAC (%) ASA/None (%) Weight  RR [95% CI] I —
NOAH-AFNET 6 2/1,270 (0.2%) 1/1,266 (0.1%) 10.2% 1.99[0.18, 21.96] T .
ARTESIA 102,015 (0.5%) 14/1,997 (0.7%) 89.8% 0.71[0.32,1.59] L]
Pooled Estimate 12/3,285 (0.4%) 15/3,263 (0.5%) I?: 0% 0.79[0.37, 1.69] B =
erdeliii il < B e 0.1 1 10

All-cause Mortality or Major Bleeding

Favours DOAC Favours ASA/None
Study DOAC (%) ASA/None (%) Weight  RR [95% CI] - =
NOAH-AFNET 6 149/1,270 (11.7%)  114/1,266 (9.0%) 31.9% 1.3 [1.03, 1.64] o
ARTESIA 431/2,015 (21.4%)  387/1,997 (19.4%)  68.1% 1.1[0.98, 1.25] |
Pooled Estimate 580/3,285 (17.7%) 201/3,263 (15.4%)  I%:35% 1.16 [1.0, 1.33] e
Mantal-Hoensre!, DerSimonion-Lald pat 05, ral 96 RR: Risk Ratio v
Random Fffects fm 00 1 Confldence Inb 1
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Composite of All-cause Stroke, Peripheral Arterial Embolism, Myocardial Infarction, Pulmonary Embolism or Cardiovascular Death

Study
NOAH-AFNET 6
ARTESIA

Pooled Estimate

Manlel-Haenszel, DerSimonien-Laird
Handom Effects

Study
NOAH-AFNET 6
ARTESIA

Pooled Estimate

Mantel-Haensrel, DerSimanian-Laird
Random Effects

Study
NOAH-AFNET 6
ARTESIA

Pooled Estimate

Mantel-Haoenszel, DerSimonian-Laird
Random Effects

Study
NOAH-AFNET 6
ARTESIA

Pooled Estimate

Mantel-Haenszel, DerSimanian-Laird
Handom Effects

Study
NOAH-AFNET 6
ARTESIA

Pooled Estimate

Mantel-Haenszel, DerSimonian-Laird
Random Effects

DOAC
83/1,270
189/2,015
272/3,285

p=0.03, =211
=000

DOAC

22/1,270
55/2,015
77/3,285

p=0.01, =268
Tiwd.00

DOAC

23/1,270
35/2,015
78/3,285

P00, z=2 03
Ti=(.00

DOAC
52/1,270
105/2,015
157/3,285

p=0.50, 2=0 52
Twl.00

DOAC

111/1,270
362/2,015
473/3,285

p=0.23, z=].21
=000

(%)

(6.5%)
(9.4%)
(8.3%)

(%)

(1.7%)
(2.7%)
(2.3%)

(%)

(1.8%)
(2.7%)
(2.4%)

(%)

(4.1%)
(5.2%)
(4.8%)

(%)
(8.7%)
(18.0%)
(14.4%)

Favours DOAC Favours ASA/None
ASA/None (%) Weight RR [95% C1] — -
101/1,266 (8.0%) 30.4% 0.82 [0.62, 1.08] L]
218/1,997 (10.9%) 69.6% 0.86 [0.71, 1.03] |
319/3,263 [9.8%) 1%: 0% 0.85 [0.73, 0.99] e ——
I Risk Rotio :
CI: Confidence Iitervl 1
All-cause Stroke
Favours DOAC Favours ASA/Placebo
ASA/Placebo (%) Weight RR [95% CI] = =
29/1,266 (2.3%) 27.1% 0.76 [0.44, 1.31] "
84/1,997 (4.2%) 72.9% 0.65 [0.46, 0.91] [
113/3.263 [3.5%) 12: 0% 0.68 [0.51, 0.9] e ——————
BRIt Risk Ratio ;
CF: Confidence Interval 1
All-cause Stroke or Systemic Embolism
Favours DOAC Favours ASA/Placebo
ASA/Placebo (%) Weight RR [95% CI] i %
33/1,266 (2.6%) 28.5% 0.69 [0.41, 1.18] ®
86/1,997 (4.3%) 71.5% 0.63 [0.45, 0.88] ]
119/3,263 (3.6%) 12: 0% 0.65 [0.49, 0.86] e
RI: Risk Rotio =1 x B
CI: Confidence Interval 1
Cardiovascular Death
Favours DOAC Favours ASA/None
ASA/None (%) Weight  RR [95% CI] 3 ¥
57/1,266 (4.5%) 33.6% 0.91 [0.63, 1.31] =
108/1,997 (5.4%) 66.4% 0.96 [0.74, 1.25] B
165/3,263 [5.1%) 12: 0% 0.95 [0.76, 1.17] e ee——
RR: Risk Ratio :
C1: Confidence Interva) 1
All-cause Mortality
Favours DOAC Favours ASA/None
ASA/None (%) Weight RR [95% CI] 5= =1
94/1,266 (7.4%) 20.6% 1.18 [0.9, 1.53] LR
341/1,997 (17.1%) 79.4% 1.05[0.92, 1.2] L |
435/3,263 (13.3%) 12: 0% 1.08 [0.96, 1.21] e
R Risk Ratio )
CI: Confidence Interval l



Zusammenfassung / Diskussion
- Antikoagulation/“Subclinical AF/AHRE -

1. Artesia/ NOAH AF-Net:

- red. Schlaganfallrate / vermehrte Blutungen

- Keine klare Empfehlung zur OAC: individuelle Risiko-
Nutzenbewertung: Risikoprofil Schlaganfall vs Risiko Blutung

2. Perspektive: ,tight monitoring” / ,remote
Monitoring®: Schwellenuberschreitung!

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



SUPRAVENTRIKULARE RHYTHMUSSTORUNGEN

1 Akuttherapie - Herzrhythmusstorungen

—  Mechanische Terminierung SVT: Valsalva und Variationen
—  Bradykardie und “Torsades de pointes™ Tachykardie

2  Atriale Tachyarrhythmien

- Ektope atriale Tachykardie

- Vorhofflimmern
Epidemiologie, Prognose, Pathogenese und Diagnostik
Therapie: Differentialtherapie, Rhythmus- oder Frequenzkontrolle
Embolie- und Schlaganfallprophylaxe: Orale Antikoagulation und LAA-Okkluder

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



Vorhofflimmern — Therapie
(“Rate vs Rhythm Control*)

<~

,Rate Control* — ,,Rhythm Control“ —
Pseudoregularisierung Sinusrhythmuserhalt
(AVN-Leitungsverz.: u.a. B-Blocker, Digitalis; AVN-Ablation) (Antiarrhythmika; Kardioversion; LA-Ablationsbehandung)

Zielfrequenz?



Outline of rate control therapy

l

+ Lenient rate control
» + Heart rate <110 bpm (12 lead ECG)

'

* Symptoms or deterioration of
LV function or CRT {CRT-P or CRT-D)

L

* Lower heart rate: aim heart rate <80 bpm (12 lead ECG)
* Lower heart rate in CRT aimed at continuous biventricular pacing
» « Assess heart rate during exercise: gradual increase of heart rate: heart rate <110 bpm at
25% duration of maximal exercise time
* In CRT patients: assess continuous biventricular pacing during exercise
* Perform 24 hour Holter monitoring for safety

}

Consider rhythm control or atrioventricular node ablation if symptoms
or deterioration of LV function / tachycardiomyopathy persist or
when continuous biventricular pacing in CRT is not achieved




“Ventricular rate in atrial fibrillation and the
risk of heart failure and death”

Westergaard et al. Europace 2023

7408 AF-Pat.;: ,Rate Control”

/ HF%

. HF60-79/min
HF<60/min ™ HF 80-99/min HFE>110/min

Neu-aufgetretene Herzinsuffizienz und
Mortalitat innerhalb eines Jahres?

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



“Ventricular rate in atrial fibrillation and the

risk of heart failure and death”

Westergaard et al. Europace 2023

Risk difference (95% CI)

Heart failureI

Ventricular rate =60 bpm

Ventricular rate 60—79 bpm

Ventricular rate 80—99 bpm

Ventricular rate 100—110 bpm

Ventricular rate =110 bpm

Mortality

Ventricular rate <60 bpm
Ventricular rate 60—79 bpm
Ventricular rate 8099 bpm
Ventricular rate 100—110 bpm

Ventricular rate =110 bpm

0 2 4 6 a8 10
Standardized absolute nsk difference (%)

12

210 {(-0.22—4.42)
RHeference

127 (—-019-273)
283 (0.39-5.27)

858 (6.28—10.89)

0.54 (—1.77-2.85)
Reference

0.58 (—1.06—2.23)
4.04 (1.23-6.85)

3.15 (0.82-5.49)



Absolute risk of new-onset heart failure (%)
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“Ventricular rate in atrial fibrillation and the

risk of heart failure and death”

,sweet spot”
Frequenzkontrolle

Westergaard et al. Europace 2023
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Run baby run ... but not too fast! Rate control ABLATE AND PACE

management in atrial fibrillation: a claim for
personalization Eurcpace (2023) 25, 1-3

Igor Diemberger © "*# and Giuseppe Boriani ®° I

| f
”ﬂ _ PERSOMNALIZATION OF DRUG
HEART RATE ASSESSMENT | TREATMENT

I
I |
= Patient selection
= CIED complications
* Pacing configuration

» Prediction of response by clincal

pr— profile
: . = Prediction of response by
* Device selection biomarkers (e.g. BNP)
* Integration of other = Pharmacogenomics
parameters (2.g. activity
level)
RATEMCONTROL
.
GGME_'I_’;;E_?':::M:D“ UG LV DYSFUNCTION/HEART
FAILURE PATIENTS

» Maximize drug dose vs. dnug
association * Possible use of CCB in selected

» Use of BB and CCB association patients
» HR target in specific conditions

- Hybrid therapy (Drug+ CIED)



Vorhofflimmern — Therapie
(“Rate vs Rhythm Control*)

<~

,Rate Control* — ,,Rhythm Control“ —
Pseudoregularisierung Sinusrhythmuserhalt
(AVN-Leitungsverz.: u.a. B-Blocker, Digitalis; AVN-Ablation) (Antiarrhythmika; Kardioversion; LA-Ablationsbehandung)

v

Konzeptprioritat!
(u.a. EAST AF-Net)




Vorhofflimmern — Therapie
(“Rate vs Rhythm Control*)

<~

,Rate Control* — ,,Rhythm Control“ —
Pseudoregularisierung Sinusrhythmuserhalt
(AVN-Leitungsverzogerung: u.a. B-Blocker, Digitalis; AVN- (Antiarrhythmika; Kardioversion; LA-Ablationsbehandung)
Ablation) v
Konzeptprioritat!
ot \4
Med. Rhythmuskontrolle

Ablation-
Verfahrenssuperioritat!



“Real-world utilization of the pill-in-the-pocket method for terminating episodes
of atrial fibrillation: data from the multinational Antiarrhythmic Interventions for
Managing Atrial Fibrillation (AIM-AF) survey”

Reiffel et al. Europace 2023

600 Kardiologen weltweit - Antiarrhythmic Interventions for Managing Atrial Fibrillation (AIM-AF) survey.

Proportlon of patlents treated using the PITP approach

Paroxysmal AF: 42%
minimalno heart disease
Paroxysmal AF:
structural heart disease B Overall
B US.
Persistent AF: B Europe
minimal/no heart disease
B EPs
Persistent AF: 12% CDs
structural heart disease
| T T I
0 20 40 60

Percentage of respondents (%)

 Overall, respondents reported using PITP in 23% (23% Eurcpe vs. 24% U.S.) of their patients with paroxysmal or persistent AF.
= For persistent AF, PITP was higher in the U.5. than Europe (22% vs. 15%) with minimal or no SHD and 16% vs. 10% with SHD.




“Real-world utilization of the pill-in-the-pocket method for terminating episodes
of atrial fibrillation: data from the multinational Antiarrhythmic Interventions for
Managing Atrial Fibrillation (AIM-AF) survey”

Reiffel et al. Europace 2023

Antiarrhythmic drug selection for PITP

Patients with minimal'no heart disease Patients with structural heart disease
32%
Amiodarone Amiodarone
Dronedarone Dronedarone
Flecalnige Flecainige
5 5 m Overall
ropafenone ropafencone 2 US.
Sotalo Sotalo u Eulope
W EPs
Dofetllice Datetiiide CDs
| | | 1
40 &0 a0 100
Percentage of respondents (%) Percentage of respondents (%)
- Amiodarone Is considered an Inappropriate agent for PITP therapy, - Lse of class Ic agents (Mecainide and proparenane) for PITP was
owing to Its long onset of action. dppropriate and highest In patlents with minimakno heart disease.
- Sotalol Is also not an appropriate choice for PITP therapy, due Its - However, these agents were also Inaporopriately used In some
refatively Ineffective cardioversion properties.! patients with structural heart disease.




“Real-world utilization of the pill-in-the-pocket method for terminating episodes
of atrial fibrillation: data from the multinational Antiarrhythmic Interventions for
Managing Atrial Fibrillation (AIM-AF) survey”

Reiffel et al. Europace 2023

Optimal arrhythmila frequency for PITP

About once a month or more

Once every 2-3 months B Overall
mUS
Every 4-6 months
very W Europe
Every 7-12 months WEPs
CDs
Yearly or more
0 20 40 60

Percentage of respondents (%)

+ There were no notable differences between the U.S. and Europe, or between EPs and CDs, with regard to optimal
arrhythmia frequencies for PITP



Stufenkonzept: ,Pill-in-the-Pocket” (PiP)

Candidates for PITP treatment

Recognized acute and recent onset
No contraindication to AAD chosen for PITP
» Adequate AF tolerance (no ischaemia, haemodynamic instability)

Anticoagulation as per guidelines

STEP 1: Rate control

* Chronic admimistration; or,
- Acute administration of BB or CCB (to prevent 1:1 AFL); or,
» Hemain at rest without excessive ventricular response




Stufenkonzept: ,Pill-in-the-Pocket” (PiP)

Candidates for PITP treatment

Recognized acute and recent onset
No contraindication to AAD chosen for PITP
» Adequate AF tolerance (no ischaemia, haemodynamic instability)

Anticoagulation as per guidelines

STEP 1: Rate control

* Chronic admimistration; or,
- Acute administration of BB or CCB (to prevent 1:1 AFL); or,
» Hemain at rest without excessive ventricular response

STEP 2: Administer PITP agent

If no SHD, consider flecainide™ or propafenone™*
If SHD, consider ranolazine™**




Stufenkonzept: ,Pill-in-the-Pocket” (PiP)

Candidates for PITP treatment

Recognized acute and recent onset
No contraindication to AAD chosen for PITP
» Adequate AF tolerance (no ischaemia, haemodynamic instability)

Anticoagulation as per guidelines

STEP 1: Rate control

* Chronic admimistration; or,
= Acute administration of BB or CCB (to prevent 1:1 AFL); or,
» Hemain at rest without excessive ventricular response

STEP 2: Administer PITP agent

If no SHD, consider flecainide™ or propafenone™*
If SHD, consider ranolazine™**

Step 3: Observe for effect and tolerance (15t episode)

= If effective and safe, subsequent episodes can be treated as an
outpatient (e_.g., at home)




“Pill in the Pocket’’ Antiarrhythmic Drugs for Orally
Administered Pharmacologic Cardioversion

of Atrial Fibrillation (Am J Cardiol 2021;140:55—61)

James A. Reiffel, MD"*, and Alessandro Capucci, MD"

Dosing for Pill in the Pocket Therapy

¢ Flecainide: 300 mg single dose (consider 200 mg if weight <70 kg)
¢ Propafenone: 600 mg single dose immediate release formulation
(consider 450 mg if weight <70 kg)

¢ Ranolazine: 2000 mg (given as a single dose, or two 1000 mg doses
separated by no more than 4 hours)

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



Vorhofflimmern — Therapie
(“Rate vs Rhythm Control*)

<~

,Rate Control* — ,,Rhythm Control“ —
Pseudoregularisierung Sinusrhythmuserhalt
(AVN-Leitungsverzogerung: u.a. B-Blocker, Digitalis; AVN- (Antiarrhythmika; Kardioversion; LA-Ablationsbehandung)
Ablation) v
Konzeptprioritat!
ot \4
Med. Rhythmuskontrolle

Ablation-
Verfahrenssuperioritat!



“Impact of early vs. delayed atrial fibrillation catheter

ablation on atrial arrhythmia recurrences”
Kalman et al. EHJ 2023

[ Randomized (n= 100)

] sympt. AF-Patienten!
X

58+13 J. l l 59+11 J.
Early Ablation (n=52) ] [ Delayed Ablation (n= 48) ]
| Cross over to Delayed Ablation (n=1) >
< Cross over to Early Ablation (n=3) |
* Lost to follow up/withdrew (n= 3) * Lost to follow up/withdrew (n= 1)
* Did not have an ablation (n=1). * Did not have an ablation (n=6)
M M
l 41/89 Pat. mit pers. AF! 1
[ Analysed (n= 48] } [ Analysed (n=41) ]
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Freedom from atrial arrhythmia (%)

L Early Ablation

HR 1.12 (C1 0.59-2.13), Log-Rank p = 0.7

0 90 180 270 360
Follow up (days)
Days 0 S0 180 270 365
Early 48 48 35 29 27
At Risk Delayed 41 41 31 28 24
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A Lryobalioon ADiation o Fuimonary vein

Left Atrium Access Route

n Cl

A Primary Efficacy End Point

100- !
90- i Hazard ratio, 0.96 (95% Cl, 0.76-1.22)
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Irreversible electroporation for the treatment of cardiac arrhythmias ot e o oSO T, 1

VOL. 16, NO. 5, 349-360

Alan Sugrue®, Elad Maor®, Antoni Ivorra¢, Vaibhav Vaidya?, Chance Witt?, Suraj Kapa? and Samuel Asirvatham?
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« ADVENT: Pulsed Field Ablation vs Thermal Ablation (RF/Cryo) for Paroxysmal AF

The NEW ENGLAND
JOURNAL of MEDICINE

¢ NEW ENGLAND JOURNAL of MEDICIN

ORIGINAL ARTICLE

Pulsed Field or Conventional Thermal
Ablation for Paroxysmal Atrial Fibrillation

Vivek Y, Reddy, M.D., Edward P. Gerstenfeld, M.D., Andrea Nata
William W A. Cuc D., Chinmay P
N. Gibson

e, M.D

ESC Congress 2023 e @
Amsterdam & Online

HESCCongress @
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“Pulsed Field or Conventional Thermal Ablation for

Paroxysmal Atrial Fibrillation”
Reddy et al. NEJM 2023

607 Pat., pAF, 78 J.

PFA-Ablation “Thermo®“-Ablation
(n=305) (n=302)
Y $
204 Pat. (73.3%) 194 Pat. (71.3%)

Cardio Update 2024 Supraventrikulare Rhythmusstorungen



Percentage with Treatment
Success
[y |
T

Pulsed field ablation

Thermal ablation

MNo. at Risk
Pulsed field ablation 301
Thermal ablation 296

Treatment Success (%)
Pulsed field ablation 99.3
Thermal ablation 98.7

30

| | |
e0 90 120

150 130 210 240

Days since Index Procedure

298
292

99.0
97.3

238
228

719.7
I17.5

228
219

76.4
745

270 300 330 360

176
150

73.1
713



CASTLE-HTX

Catheter Ablation versus Medical Therapy to Treat
Atrial Fibrillation in End-stage Heart Failure

Christian Sohns

I:||-l|||!.,-'|,l!:,l |

Christian Sohns, Maximilian Marsdorf, Harry Crijns,
Jan Tijssen and Philipp Sommer; for the CASTLE-HTx Investigators
Amsterdam, August 27" 2023

C Congress 2023 LI ]
sterdam & Online



“Catheter Ablation in End-Stage Heart

Failure with Atrial Fibrillation®
Sohns et al. NEJM 2023

194 Pat., sympt. AF, “end stage” HF, Evaluation HTX

AF-Ablation (n=97) Med. Therapie (n=97)
(62+12J.; EF 29+6%) 60+10J.; EF 25+6%)
Y $
Abl.: 81/97 Pat. | | Abl.: 16/97 Pat.
(84%) (16%)
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A Primary End Point

1007 407 Hazard ratio, 0.24 (95% Cl, 0.11-0.52)
90 10 P<=0.001 by log-rank test
g 80+ Medical-therapy group
g 70- 20+
g
S 60— Lo
E 20+ Ablation group
= 40— 0 ! | | |
L 0 180 360 540 720
= 30—
£
O 20-
10
0 I I I I
0 180 360 540 720
Days since Randomization
No. at Risk
Medical-therapy group 97 75 72 41 12

Ablation group 97 04 28 50 20



Table 2. Primary and Secondary End Points.

Ablation Medical-Therapy

Group Group Hazard Ratio
End Point (N=97) (N=97) (95% CI)* P Valuej
no. (%)

Primary end point:: 3 (8) 29 (30) 0.24 (0.11t0 0.52)  <0.001

Secondary end points

» Death from any cause 6 (6) 19 (20) 0.29 (0.12t0 0.72)
Cardiovascular 5 (5) 18 (19) 0.25 (0.09 to 0.68)
Cerebrovascular 0 1(1)
Cancer 1(1) 0
Death after nonfatal primary end point 0 5 (5)

Implantation of left ventricular assist device 1(1) 10 (10) 0.09 (0.01 to 0.70)
Urgent heart transplantation 1(1) 6 (6) 0.15 (0.02 to 1.25)




,Catheter ablation improves cardiovascular outcomes in patients with atrial
fibrillation and heart failure: a meta-analysis of randomized controlled trials”

Simader et al. Europace 2023

Catheter ablation for Atrial Fibrillation in Heart Failure
Meta-Analysis of Randomized Controlled Trials

8 eligible studies from 2,078 search results

Mean age 62.6 years
Mean LVEF 28.2%

Primary Analysis: Trials with > 2 years follow up

3 studies meeting primary analysis criterion (N = 977)

AATAC (N = 203)
CASTLE-AF (N = 363)
RAFT-AF (N = 4ll)

Catheter ablation resulted in a significant reduction in
all-cause mortality and heart failure hospitalisations

Relative risk (95% CI)

0.44 (0.20, 0.97)
0.54 (0.34, 0.84)

0.79 (0.50, 1.24)

0.61 (0.44, 0.84)

p for overall effect = 0.003

0.55 (0.39, 0.76)

0.58 (0.41, 0.81)
0.73 (0.50, 1.08)

0.60 (0.49, 0.74)

p for overall effect < 0.001

Death
=
Hospitalisations |
——
I | I
004 02 1

5

25

ablation better < relative risk > medical therapy better



Fazit fur Klinik und Praxis
Diskussion - Ablationstherapie

®» pAF: Verzogerung Ablationstherapie ohne relevante
Verschlechterung des Resultates

) ,Pulsed Field Ablation®:

— ,hicht-unterlegen® und ,nicht-Uberlegen” vs.
Thermoablation

— gunstiges ,regionales” Sicherheitsprofil
— Standortbestimmung Substratbehandlung ausstehend

B Ablation AF bei schwerer Herzinsuffizienz mit
prognostischen Vorteilen! (CASTLE-HTX)
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“No Effect of Continued Antiarrhythmic Drug Treatment on Top of Optimized

Pulmonary Vein Isolation in Patients With Persistent Atrial Fibrillation:

Results From the POWDER-AF2 Trial*
Demolder et al. Circ EP 2023

Intervention Enrollment

Follow-up

210 patients with symptomatic persistent AF resistant to ADT
planned for ablation from March 2018 until May 2021

Patients excluded (n=10):
» 6 Screen Failures
= 4 Mot suited due to logistic reasons

L J

200 patients undergoing 1:1 randomization per center

Primarer Endpunkt (1 Jahr):
Freiheit AF-Rezidive

Lost to follow-up (n=3);
= 2 did not attend scheduled wvisits
= 1 died due to COVID-19

Lost to follow-up (n=3);
» 3 did not attend scheduled wisits

A

v

includedin tanion o sk anayi (99 | | ichudd inntentin-to-reat anails (-39 |




Freedom from Atrial Tachyarrhythmia

g
: : B0.6%
20 | hﬁ.—'_q —1 ADT OFF
-y |
: 79.45% ADT ON
Blanking period |
|
| Log-rank P= 0.797
&0 |
|
|
|
|
|
40 |
|
|
I
|
20 |
|
|
|
|
0 ) 3 b 9 12
Months

Mumber at risk
ADT OFF 98 93 ]2 73
ADT ON 102 G4 a3 3




“Colchicine to Prevent Atrial Fibrillation Recurrence After
Catheter Ablation: A Randomized, Placebo-Controlled Trial®
Benz et al. CirceP 2023

199 Pat. mit AF-Ablation, 61 J., 70% Erstprozeduren

Colchizin 0.6 mg/bid
Placebo 10 Tage

10 Tage
¥ 3
26/100 Pat. 30/99 Pat.
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“Prevention of cerebral thromboembolism by oral
anticoagulation with dabigatran after pulmonary vein isolation for
atrial fibrillation: the ODIn-AF trial”

Schrickel et al. CRC 2023

200 Pat., 6 Monate nach AF-Ablation, keine Rezidive

OAC on (n=99) OAC off (n=101)
‘v Neue cerebrale Lasionen, MRI ‘v
2 Pat. (2%) 0 Pat. (0%)
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“Major in-hospital complications after catheter ablation of cardiac arrhythmias: individual case analysis of 43 031 procedures*®
Eckardt et al. Europace 2023

G-DRG system data g Administrative data from four large german tertiary EP centres 2005
-

" w Total number of patients (n=43031) I
OPS/OCD codes 2020
Atrial fibrillation Atrial flutter Ventr. tachycardia
n=30361 n=9364 n=3306

Vascular: 66 (0.22%) Vascular: 49 (0.52%) Vascular: 42 (1.27%)
Stroke: 46 (0.16%) Stroke: 8 (0.13%) Stroke: 11 (0.37%)
Tamponade: 202 (0.67%) Tamponade: 25 (0.27%) Tamponade: 73 (2.20%)
Death: 11 (0.04%) Death: 13 (0.14%) Death: 49 (1.48%)

“True” incidence after individual case-inspection

4

Vascular: 63 (0.21%) Vascular: 49 (0.5%) Vascular: 37 (1.1%)
Stroke: 46 (0.16%) Stroke: 8 (0.13%) Stroke: 11 (0.37%)
Tamponade: 202 (0.7%) Tamponade: 25 (0.3%) Tamponade: 73 (2.2%)
Death: 9 (0.03%) Death: 4 (0.04%) Death: 14 (0.42%)
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. “Major in-hospital complications after catheter ablation of cardiac arrhythmias: individual case analysis of 43 031 procedures*
Eckardt et al. Europace 2023

G-DRG system data w3 Administrative data from four large german tertiary EP centres 2005
4 2 I
w Total number of patients (n=43031)
OPS/OCD codes 2020
Temporal trend of catheter ablations & incidence of major complications
2.5%
E =]
2
3 4
E 2.0% 3354 3431 3317
2
2
£ 1.5%
o
Q
S,
E 1.0% 1569 1437
£
=
=
8 0.5%
©
o
©
® 0.0%

2005 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2020
W Vascular complications = Stroke latrogenic tamponade  In-hospital death



Fazit fur Klinik und Praxis/Diskussion
Nachbehandlung Ablation / Komplikationen

» Persistierendes AF: FortflUhrung AA-Therapie > 3Mon. nach
Ablation verbessert nicht das Ergebnis!

Post-ablatives Colchizin verhindert weder periinterventionelle
Perikarditis noch AF-Rezidive, erhoht aber GI-NW

OAC-Terminierung 6 Monate nach erfolgreicher AF-Ablation
und intermediarem Risiko (CHADS-Vasc 2.6) ohne Hinweise
auf erhnohte cerebrale Embolierate
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