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Invasive therapy for atrial fibrillation: recent
developments in ablation, navigation and
mapping technology

. . ’ Catheter located in the superior
Ablation of the right superior vena cava for constant pacing of

pulmonary vein with the use of the “‘%,Wc ’ﬁe've with high
cryoablation balloon system '

1. Chun KR, Schmidt B, Metzner A, et al. The ‘single big
cryoballoon” technique for acute pulmonary vein
isolation in patlents w:th paroxysmal atrial ﬁbrlllat:on
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Comparison of cryoballoon and radiofrequency
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ablation of pulmonary veins in 40 patients with
paroxysmal atrial fibrillation: a caseecontrol study. J
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Theory of Electroporation of Planar Bilayer Membranes:
Predictions of the Aqueous Area, Change in Capacitance,
and Pore-Pore Separation

Scott A. Freeman,* Michele A. Wang,* and James C. Weaver?

*Department of Physics and *Harvard-M.|.T. Division of Health Sciences and Technology, Massachusetts Institute of Technology,
Cambridge, Massachussetts 02139 USA

Change in Capacitance and Pore-Pore Separation

FIGURE 2 Predicted square pulse behavior
of the transmembrane voltage, U/(t), due to a
single 0.4- us pulse of the indicated amplitudes.
As found previously, four distinguishable out-
comes are possible: (1) simple charging of the
membrane capacitance (smallest pulse; here
0.81 V). (2) rupture of the membrane (larger
pulse; here 1.23 V), (3) incomplete reversible
electrical breakdown (still larger pulse; here
1.85 V), (4) reversible electrical breakdown
(REB) (largest pulse; here 2.27 V). The elec-
trical behavior predicted by a recent transient
aqueous pore model (Bamett and Weaver,
1991) agrees reasonably, but not exactly, with
experimental observations of these outcomes
(Benz et al., 1979).
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Cardiac ablation with pulsed electric fields:
principles and biophysics

Alan Sugrue (® 1.2x Elad Maor'-3, Freddy Del-Carpio Munoz!, Ammar M. Killu', and
Samuel J. Asirvatham’

'Division of Heart Rhythm Services, Department of Cardiovascular Medicine, Mayo Clinic, Rochester, MM, USA; “Division of Cardiovascular Medicine, Department of Medicine,
Perelman School of Medicine at the University of Pennsylvania. Philadelphia. Pennsylvania; and *Chaim Sheba Medical Center and Sackler School of Medicine, Tel Aviv University,
Israsl

Table | Comparison of different effects observed with different pulse durations

Pulse duration

Millisecond (ms) Microsecond (us) MNanosecond (ns)

Site of dominant electric field effect COwuter cell membrane Cuter cell membrane Internal cell organelles
Energy required to induce THV Lower - Highest
Thermal effect Highest Lowest
Treatment delivery time Highest - Lowest
Anode—cathode differential effects Yes Yes MNo

(assuming not bipolar waveform

delivery)
Muscle contractions Highest Lowest

Cell death Mecrosis, pyroptosis, or necroptosis MNecrosis, pyroptosis, or necroptosis Apoptosis



Cardiac ablation with pulsed electric fields:

principles and biophysics
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1-Year Clinical Recurrence

PVI in PAF pts

e 97 pts reached 1 year of follow-up &

* Optiwave cohort

i 86% per-week (TTM) and 98% per-monitor (Holter) compliance
*» 85+5% freedom from atrial arrhythmia

. 6/7 recurrences demonstrated durable PVI at remap
PFA-OW Freedom from AF

PFA-OW Freedom from AF/AFL/SVT
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Time to Failure (Cays)
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A computational comparison of radiofrequency and
pulsed field ablation in terms of lesion morphology
in the cardiac chamber

Monopolar catheter configuration
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with respect to the cardiac surface impacted both ablation techniques but in opposite sense. The
orientation of the catheter with respect to blood flow direction only affected RFA lesions. In this study,
substantial morphological differences between RFA and PFA lesions were predicted numerically.

MNMegligible dependence of PFA onjblood flow velocit am::lis a potential important advantage
of this technique over RFA.

Gomez-Barea M. et al. 2022 Sep 27;12(1):16144 — Barcelona, Spain




@ESC Pulsed field ablation prevents chronic atrial

European Society

s s Wfibrotic changes and restrictive mechanics
after catheter ablation for atrial fibrillation

Methods Cardiac magnetic resonance was performed pre-ablation, acutely (<3 h), and 3 months post-ablation in 41 patients
and results with paroxysmal atrial fibrillation (AF) undergoing pulmonary vein (PV) isolation with PFA (n=18) or thermal abla-
tion (n=23, 16 radiofrequency ablations, 7 cryoablations). Late gadolinium enhancement (LGE), T2-weighted, and

cine images were analysed. In the acute stage, LGE volume was 60% larger after PFA vs. thermal ablation

Pulsed Field Ablation (PFA)

PULSED FIELD ABLATION

THERMAL ABLATION

BASELINE CHRONIC

Conclusion Pulsed field ablation induces large acute LGE without microvascular damage or intramural haemorrhage. Most LGE

lesions disappear in the chronic stage, suggesting a specific reparative process involving less chronic fibrosis. This

Nakatani Y et al. Europace 2021(23):1767-1776 process may contribute to a preserved tissue compliance and LA reservoir and booster pump functions.
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Eurcopean Heart Journal - Case Reports (2023) 7, 1-5 CASE REPORT
 https2/doi.org/10.1093/ehjerfytad3I70 Electrophysiology

Transient conduction disturbances acutely after
pulsed-field cavotricuspid isthmus ablation: a
case report

George Andrikopoulos, Konstantinos Tampalkis #*, Alexandros Sykiotis,
and Sokratis Pastromas
First Department of CardiclogyElectrophysiology and Pacing. Hernry Dunant Hospital Center, 107 Mesc
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Figure I (A) After administration of 2 mg of intravenous nitroglycerine, a single pulsed-field application (with a peak voltage of 2.0 kV), in flower
configuration, was delivered at the lateral annular portion of the cavotricuspid isthmus. (B) Acute occurrence of RBBB and LPFB without flutter ter-
mination. CS, coronary sinus; PFA, pulsed-field ablation; RBBB, right bundle branch block; LPFB, left posterior fascicular block.




Fluoroscopy guided PF CTI ablation in a patient with peculiar anatomy
(CTI bidirectional block NOT feasible with irrigated catheter and electroanatomic mapping)

Marker 16.9

5my

0099 my
999 s

Eppikoc Ntuvav Hospital Center, lavoudpiog 2023

Pc



CORONARY SPASM DATA

How often does Coronary Spasm occur with PFA?
“*Remote” vs “Adjacent” PFA

PFA for AF

Remote from
Coronary Arteries <

-l - - -
PFA of the Vs

= : No Spasm

Adjacentto a
Coronary Artery =
Severe Spasm

ox 100%
Prevent Severe Spasm
P - — - by Pre-treatment with

IC/IV NTG

0% SO% 100%

o ' “ 8 Cohort-No-NTG & Cohort-IC/IV-NTG

VY Reddy ! PNeuzil, Circulation (In Press)

ESC Congress 2023
Amsterdam & Online As presented by Dr Potter, ESC 2023
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JOURMAL ARTICLE

I The efficacy and safety of pulsed-field
)| ablation in para-Hisian paroxysmal
. supraventricular tachycardia: first-in-
human pilot trial @
Volume 44, Issue FHLi, RZeng, Q Zhang, C 5 Ma
Supplement_1 European Heart Journal, Volume 44, Issue Supplement_1, February 2023, =
February 2023 ehac779.026, https://doi.org/10.1093/eurheartj/ehac779.026

Published: 25 January 2023

Background

Para—-Hisian paroxysmal supraventricular tachycardia (PSVT) is
associated with a higher risk of atrioventricular block due to
proximity of the His bundle during catheter ablation. Pulsed-field
ablation (PFA) with high tissue selectivity may be a promising
technique for catheter ablation in patients with para-Hisian PSVT.

Purpose

This study aimed to evaluate the efficacy and safety of PFA for para-
Hisian PSVT.

Conclusion

Patuant 6

PFA had favorable efficacy and safety in para-Hisian PSVT patients
and can help minimize the risk of inadvertent atrioventricular block
during ablation. PFA may be a favorable treatment choice for
patients with para-Hisian PSVT.




2. AcpaAera

NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Pulsed Field or Conventional Thermal
Ablation for Paroxysmal Atrial Fibrillation

The ADVENT trial was a multicenter, randomized,
noninferiority, single-blind, pivotal trial with blinded end-
point adjudication. A total of 305 patients were assigned
to undergo pulsed field ablation, and 302 were assigned
to undergo thermal ablation. At 1 year, the primary
efficacy end point was met (i.e., no events occurred) in
204 patients (estimated probability, 73.3%) who
underwent pulsed field ablation and 194 patients
(estimated probability, 71.3%) who underwent thermal
ablation.

Table 3. Serious and Monserious Adverse Events.*

Event

Any event

Death

Myocardial infarction

Persistent phrenic-nerve palsy
Stroke

TIA

Systemic thromboembalism
Cardiac tamponade or perforation
Pericarditis

Pulmaonary edema
Vascular-access complication
Heart block

Gastric matility or pyloric spasm
Pulmonary vein stenasis

Atrivesophageal fistula

Reddy VY, et al. Pulsed Field or Conventional Thermal Ablation for Paroxysmal Atrial Fibrillation. N Engl J Med. 2023

Pulsed Field
Ablation
(N=305)

Serious Adverse Events Serious or Nonserious Adverse Eventsj

Pulsed Field
Ablation
(N =105)

Therma
Ablation
(N=302)

Thermal
Ablation
(N=302)

number of patients (percent)
6 (2.0
1{0.3)
L]
a
]

4(13) 7(23)§

1{03)
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European Sociely doi10.1093/europaceleuabl55 Ablation for atrial fibrillation
of Cardialagy

Pulsed Field Ablation (PFA)

Pulsed field ablation prevents chronic atrial
fibrotic changes and restrictive mechanics
after catheter ablation for atrial fibrillation

LGE CMR

Yosuke Nakatani '*, Soumaya Sridi-Chenitiz, Ghassen Cheniti1,

F. Daniel Ramirez 1, Cyril Gnujea,u', Clementine Andr‘é', Takashi Nakashima1,
Charles Eggert®, Christopher Schneider®, Raju Viswanathan?, Philipp Krisai',
Takamitsu Takagi', Tsukasa I{amakura', Konstantinos V’lachns 1,

Nicolas Derval'* , Josselin Du:hateau 4, Thomas Pambrun'?, Remi Chauvel',
Vivek Y. REdd}“ Michel Montaudon™* Fram;nls Laurent™* Frederlc Sacher'*

Méléze Hocini'*, Michel Halssaguerre' Pierre Jais'"*, a.nl:l Hubert Cochet 24

VOLTAGE MAP

Methods Cardiac magnetic resonance was performed pre-ablation, acutely (<3 h), and 3months post-ablation in 41 patients
and results with paroxysmal atrial fibrillation (AF) undergoing pulmanary vein (FY) isolation with PFA (n=18) or thermal abla-
tion (n=13, 16 radiofrequency ablations, 7 eryoablations). Late gadolinium enhancement (LGE), T2-weighted, and
cine images were analysed. In the acute stage, LGE volume was 60% larger after PFA vs. thermal ablation
(P =0.001), and oedema on T2 imaging was 20% smaller (P=0.002). Tissue changes were more homogeneous after
PFA than after thermal ablation, with no sign of micravascular damage or intramural haemorrhage. In the chronic
stage, the majority of acute LGE had disappeared after PRA, whereas most LGE persisted after thermal ablation.
The maximum strain on PY antra, the LA expansion index, and LA active emptying fraction declined acutely after
bath PFA and thermal ablation but recovered at the chronic stage only with PRA.

PV STRAIN

BASELINE CHRONIC

Conclusion Pulsed field ablation induces large acute LGE without microvascular damage or intramural haemorrhage. Most LGE
lesions disappear in the chronic stage, suggesting a specific reparative process involving less chronic fibrosis. This
process may contribute to a preserved tissue compliance and LA reservoir and booster pump functions.




PULSED FIELD ABLATION

CENTRAL ILLUSTRATION: Pulmonary Vein Isolation for Atrial Fibrillation
by Pulsed Field Ablation

Radiofrequency Ablation Cryoballoon Ablation Pulsed Field Ablation

1

???%??

Reddy, V.Y. et al. J Am Coll Cardiol. 2019;74(3):315-26.

* Cell membrane damage
through DC current
(“irreversible electroporation”)

= Non-thermal ablation

= Voltage-mediated tissue
selectivity observed

* | Early data indicates sparing of

esophagus and phrenic nerve

Reddy VY, et al. JACC 2019: 74(3):315-26



AcOevn¢ 60 eTwV, VAUTIKOG, XWPLS opyaviki AcOevn¢ 68 eTtwv, naxvoapkog (130 Kg), xwpic opyaviki )
kapdronadera pe AK=42, mpoonA0e pe KM mbavwe ano kapdronadera pe AK=48, mpoonAOe pe KM and €toug.
£€TOUG Eppévouoa KOATKE papuapuyn to 2018.

HENRY DUNANT Hospital Center al Center
Alluraxper 11luraXper
Jer-2023 13:17:24 12-reprua 3 9:21:51
Cardiac EP ECO Cardiac E [
Fluorosco E

Fluoroscopy

)l duration - <

ST: 0.00

. ST: ©.00
= S - RAO: 17.0

LAO: 2.92 CRA: 1.85

XA XA

LittleendianExpl 10 mA 84.06kV LitticEndy 164 55KV
Images: 1 oom: 124%

Images: 1/19 Zoom: 124% Cardags 4 8 WW: 256

Series: 8 WL: 128 WW: 256 - ;

y Apxeio lAvépikomnouAdou, 11 OktwBpiov 2023



Pulsed Field or Conventional Thermal
Ablation for Paroxysmal Atrial Fibrillation

TREATMENT CHARACTERISTICS

The mean (£SD) total procedure time was
105.8£29.4 minutes for patients who underwent

The ADVENT trial was a multicenter, randomized,
noninferiority, single-blind, pivotal trial with blinded end-
point adjudication. A total of 305 patients were assigned
to undergo pulsed field ablation, and 302 were assigned
to undergo thermal ablation. At 1 year, the primary
efficacy end point was met (i.e., no events occurred) in
204 patients (estimated probability, 73.3%) who
underwent pulsed field ablation and 194 patients
(estimated probability, 71.3%) who underwent thermal
ablation.

nulsed field ablation and 123.1+42.1 minutes for
patients who underwent thermal ablation. The
mean fluoroscopy time was 211110 minutes

for patients who underwent pulsed field ablation
and 13.9£12.8 tor patients who underwent ther-
mal ablation (Fig. $4 and Table $10). The overall

Reddy VY, et al. Pulsed Field or Conventional Thermal Ablation for Paroxysmal Atrial Fibrillation. N Engl J Med. 2023
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10.4.5 - Rhythm Control, Catheter Ablation Before PVI
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Aftar PVI

Pulsed-field ablation versus single catheter high-power short-duration radiofrequency
ablation for atrial fibrillation: procedural characteristics, myocardial injury and midterm
outcomes

Mr Weidlich 5; Mr Serban T, Doctor Krisal P, Mr Spiess F; Mr Voellmin G; Professor Osswald S; Doctor Knecht S; Professor Stichering C,
Professor Kuehne M; Doctor Badertscher P.

University Hospital Basel, Basal, Switrerand

Funding Acknowledgements: Type of funding sources: None.

Background: Pulsed-field ablation (PFA) has emerged as a novel treatment strategy for patients with atrial fibrillation (AF). A direct comparison
to high-power shorl-duration (HPSD) radiofrequency (RF) ablation using a single catheter is lacking.

Aim: To compara pulmonary vein isolation (PVI) using PFA versus single catheter HPSD-RF ablation regarding efficlency, safety, myocardial
injury, and outcomes.

Mathods: 119 patients underwent PV] and were included (age 65.6 + 10 years, ejection fraction 0.55 + 0.11, left atrial size 41 + 6.6 mm,
paroxysmal AF 55%). 56 patients (47%) underwent PFA using a multi-electrode pentaspline PFA catheter with a biphasic waveform and 63
patients (53%) underwent single catheter HPSD-RF ablation without a multipolar mapping catheter.

Results: Using PFA the madian procadure time was significantly shorter compared to the single catheter HPSD-RF group with 58 (IQR 51-70)
min versus 83 {IQR 71-99) min (p<0.001), while flucreseopic time was significantly longer with 12 (IQR 10-16) min versus 2.2 (IQR 1.3-3.6) min
{p<0.001). First-pass isolation was achieved in 91% of the PFA group and 88% in the HPSD-RF group. 3.3 catheters vs. 1.0 catheters were
used in the PFA group versus the HPSD-RF group, p<0.01. One procedural complications was observed in the PFA group and one complication
in the HPSD-RF group (Tamponades). High sensitivity cardiac troponin levels were on average significantly higher in patients using the PFA
systam, 1520 (IQR 1010-1980) ng/l compared to 897 (IQR 725-1240) ng/l in the HPSD-RF group. During a median follow-up of 177 days (IGR

Figure 1: left: 3D-electroanatomic map aofter pulsed field ablation. The position of the ablation cotheter is depicted. Right: 3D-electroanatomic map

after high-power short-duration rodiofrequency ablation, The ablation catheter is positioned in the upper pulmonary vein
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Conclusions
PFA and HPSD seem to be highly effective and safe to achieve PVI in the setting of PAF and persAF with comparable arrhythmia free
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Frequency of Patients With ALL PVs Durably Isolated

Radiofreqguency Energy

Reddy, V.Y. et al. J Am Coll Cardiol. 2019;74(3):315-26.
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Repeat catheter ablation for recurrent atrial fibrillation: [:cre o e unversty schooror

Medicine, Baltimore, Maryland, USA

2Department of Biostatistics, Johns Hopkins

Electrophysiologic findings and clinical outcomes

Baltimore, Maryland, USA

¢ 300 patients who underwent their first repeat AF ablations for symptomatic, recurrent AF

.0

% All repeat ablations were performed using RF energy, 78% RF for 1t ablation
** 67% at SR before repeat ablation

p=0.853

62.3 1.8 628
|
r—
p—

prey
pr=——my
P
p—
PE—
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p=0.701

22.3 213

Proportion of Patients

Proportion of Patients

p=0.989
p=0.268
14.0 14.0 14.0
p=0.534 1 '
4.3 5.1 3.7
0 3

Number of Pulmonary Vein Reconnections per Patient Reconnected LSPV Reconnected LIPV Reconnected RSPV Reconnected RIPV

m Total Cohort Persistent atrial fibrillation m Paroxysmal atrial fibrillation Reconnected Pulmonary Veins

FIGURE 1 Number of pulmonary vein reconnections per patient discovered during repeat ablation for all patients and stratified by = Total Cohort = Persistent atrial fibrillation = Paroxysmal atrial fibrillation
persistent versus paroxysmal atrial fibrillation at presentation for repeat ablation FIGURE 2 Anatomic distribution of pulmonary vein reconnections discovered during repeat ablation

“During repeat ablation, at least one PV reconnection was found in 257 (85.6%) patients,

Daimee UA, et al. Akhtar T, Boyle TA, Jager L, Arbab-Zadeh A, Marine JE, Berger RD, Calkins H, Spragg DD. Repeat catheter ablation for recurrent atrial fibrillation: Electrophysiologic
findings and clinical outcomes. J Cardiovasc Electrophysiol. 2021 Mar;32(3):628-638.
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Péfsistent Atrial Fibrillation: The Role of Left Atrial Posterior
Wall Isolation and Ablation Strategies

Riyaz A. Kaba 2%, Aziz Momin *? and John Camm !

“Myocytes within the left atrial posterior wall have
unique electrophysiological proper- ties that may be
intrinsically suited to initiate or sustain AF. These
cells are characterised by having larger late sodium
currents and smaller potassium currents [23]. The
intracellular calcium transient and content within
the sarcoplasmic reticulum are high. In effect, the
cells of the posterior wall have

(1) a low resting membrane potential;

(ii) short action potential duration;

(iii) the shortest refractory period of any cell in the
heart.”

J. Clin. Med. 2021, 10, 3129. https://doi.org/10.3390/jcm10143129

4 Duration of AF

Persistent type of AF
L - LSPersAF

T Age of patient

Dyslipidaemia Risk factors =
abnormal
substrates = 1 LA dilatation
poorer
outcomes from
rhythm control

3 Abundance of
strategnes

epicardial fat tissue

Electrical
Physical inactivity ; remodelling - PWD

BMI > 28 k‘/m.‘
Hypertension/LVH (> 140 ms)

Figure 1. Risk factors for perpetuation of AF. Modifiable risk factors are highlighted separately.

LSPersAF, long-standing persistent AF; LA, left atrium; PWD, p-wave duration; LVH, left ventricular

apnoea; DM, diabetes mellitus.



Journal of
Clinical Medicine

Persistent Atrial Fibrillation: The Role of Left Atrial Posterior
Wall Isolation and Ablation Strategies

Riyaz A. Kaba 1.2 Aziz Momin *? and John Camm !
Table 2. Posterior wall (I"'W) connection rates in studies comparing pulmonary vein isolation (PVI) to PVI + PW isolation.

Study Posterior Wall Strategy Follow-Up Time FﬂE} t:ll:::?ci:ni:ac:?;:&d R;:: TL'T;:::; l::a::z;r“
Bai et al. 2016 Debulking with RF 3-months All patients 37.5% !
Lee et al. 2015 Linear ablation with EF 16.2 = 8.8 months Recurrent patients 50rle
Tamborero et al. 2009 Linear ablation with RF 9.8 = 4.3 months Recurrent patients 67

Tokioka et al. 2020 Linear ablation with EF 1-6 months Recurrent patients 65.2%

" Includes pulmonary vein and PW reconnections; PVI: pulmonary vein isolation; PW: posterior wall; RF: radiofrequency.

“Evidence of endocardial—epicardial dissociation in atrial fibrillation may also limit the effectiveness of endocardial
posterior wall isolation, especially when considered in the context of suboptimal transmurality. Endocardial—epicardial
dissociation, as evidenced by asynchronous activation of the epicardial and endocardial surfaces, was initially demon-
strated in animal [50] and computational models [51]. More recently, real-time mapping has shown there may be up to 50—
55% asynchronous activation between the epicardial and endocardial surfaces in patients with AF”

J. Clin. Med. 2021, 10, 3129. https://doi.org/10.3390/jcm10143129
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Unexpected fused posterior wall lesions after pulsed-ﬂeld pulmonary vein
isolation

Vincenzo Miraglia, Felicia Lipartiti, Alvise Del Monte, Gian-Battista Chierchia, Carlo de Asmundis,
and Erwin Stroker . =

Heart Rinthen Maragerment Centre. Pompgraduste Course in Coardiae Secrophysiciogy and Pacing, Ewrcpean Reference Networkes Guard-Heart, Virje UniversRol Boussel
Universiar Jctenheuss Bruscel Brussels, Boigiam

*Correspondng author. Tek <32 247768005, Faor +31 24776851, Emal oddress cown sty oberSPustwessel e

We present the case of a S5-year-old patent with paroxysmal at-
rial fibrillation referred for pulimonary vein solatson (PVT) by means
of pulsed-field ablation (PFA). Based on preprocedural imaging
(computed tomography) showing a bidateral common oOsStium
_ & PV varmant, the arger penta-sphne PFA catheter measuring
:zs selected for ablation. Bilaterally, acute PV1 was ob-
> Fauring the first applications at the CO wiring the supernior
branches. Owverall, eight application pairs were defivered with
fowr pairs per CO (two pairs wiring superior and inferior branches,
respectively basket’ and ‘flower petal’ deployment pose per pair).
Pre- and post-ablation 3D ultra-high-density voltage map of the left
atriuem was acquired with a2 649-pole basket mapping catheter
(Orion). The post-ablation map confirmed acute PV, but showed
unexpected fused lesions on the lower postenionr wall (PW) in add-
ition (Parmnal B). Athough the PFA applcations were intentionally
delivered for PVL the finding of extended PW lessions may be ex-
plained by the larpges sized PFA catheter, the relatively shorter pos-
terior nter-venal distance (although still 39 mm), but clearly also by
the unique property of PF technology to obtain tissue lesions not
necessanily through high catheter contact, but also in the proocimety
of the tissue—electrodes interface.

The full-length version of this report can be wviewed at: htrps#
www escardio.org/Education/E-L earningClinical-cases/
Electrophysioloagy.

S The Acshor(s) 2022 Pubishoed by Oxford University Press on baeha of the European Socicty of Cardaciogy
Thiz is an Open Access article distributed under the tonms of the Creagive Commnons Acendbution License (Mops Soreabive Onmmons O @ Soenso ey 4 O, which pormits unrestricoed
reuse, dEtribution, and reproduclion N any mMedom, provided the aonginal work i properly ced
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PULSED AF Pilot

First-in-human safety and efficacy in 38 patients
followed to 30 days, treated with the PulseSelect™
pulsed field ablation system
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ORIGINAL ARTICLE

First-in-Human Experience and Acute Procedural
Outcomes Using a Novel Pulsed Field Ablation
System: The PULSED AF Pilot Trial

Atul Verma™, MD; Lucas Boersma™, MD; David E. Haines, MD; Andrea Natale™, MD; Francis E. Marchlinski®®, MD;
Prashanthan Sanders®, MBBS; Hugh Calkins®, MD; Douglas L. Packer®, MD; John Hummel®, MD; Birce Onal®, PhD;
Sofi Rosen, PhD; Karl-Heinz Kuck®, MD; Gerhard Hindricks, MD; Bradley Wilsmore®®, MBBS

BACKGROUND: Pulsed field ablation (FFA) is a novel form of ablation using electrical fields to ablate cardiac tissue. There are
only limited data assessing the feasibility and safety of this type of ablation in humans.

METHDDS: PULSED AF (Pulsed Field Ablation to Irreversibly Electroporate Tissue and Treat AF; hitps://www.clinicaltrials.gov;
unigue identifier: NCTO4198701) is a nonrandomized, prospective, multicenter, global, premarket clinical study. The first-
in-human pilot phase evaluated the feasibility and efficacy of pulmonary vein isolation using a novel PFA system delivering
bipolar, biphasic electrical fields through a circular multielectrode array catheter (PulseSelect; Medtronic, Inc). Thirty-eight
patients with paroxysmal or persistent atrial fibrillation were treated in 6 centers in Australia. Canada, the United States, and
the Netherands. The primary outcomes were ability to achieve acute pulmonary vein isolation intraprocedurally and safety
at 30 days.

RESULTS: Acute electrical isolation was achieved in 100% of
procedure time was 160+91 minutes, left atrial dwell time wa
Mo serious adverse events related to the PFA system occur
esophageal injury, stroke, or death.

CONCLUSIONS: In this first-in-human clinical study, 100% pulmonary vein isolation was achieved using only PFA with no PFA
system—related serious adverse events.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.

Atul Verma et al. First-in-Human Experience and Acute Procedural Outcomes Using a Novel Pulsed Field Ablation System: The PULSED AF Pilot Trial, Circ Arrhythm

9 Electrophysiol. 2022;15:e010168



ORIGINAL ARTICLE

Lattice-Tip Focal Ablation Catheter That Toggles

Between Radiofrequency and Pulsed Field
Energy to Treat Atrial Fibrillation

A First-in-Human Trial

sec

=1
- 1| 1

SV

9 temperature sensors/
mini-electrodes (0.9 mm) ¢

PF Ablation

& Reddy Vivek et al. First-in-Human Experience and Acute Procedural Outcomes Using a Novel Pulsed Field Ablation System: The PULSED AF Pilot Trial, Circ Arrhythm
Electrophysiol. 2022;15:e010168
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Pulsed field ablation using focal contact
force-sensing catheters for treatment of
atrial fibrillation: acute and 90-day invasive
remapping results
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Ante Anic 1*, Thomas Phlips 1. Toni Breskovic ', Pieter Koopman 1,
Steven Girouar'di. Vikramaditya Mediratta 3, Zrinka JuriSic 1. Ivan Sikir'ii':'.
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AGHam Figure 3 Acute PVl and 90-day chronic PVI durability were assessed using high-density remapping to verify entrance and/or exit block. Voltage maps
| correlated with placement of PEF applications, and 90-day remaps confirmed no degradation of the line of block created at the index procedure. PEF,

pulsed electric field; PVI, pulmonary vein isolation.
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Figure 1 Configuration of the CENTAURI System in a standard EP laboratory. ECG, electrocardiogram; EP, electrophysiology.

Per-PV Isolation rate = 52%
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Cohort 1 Cohort 2 Cohort 3 Cohort 3 Cohort 5

Conclusion ECL”:'SE AF demonstrated that DPtiITIIIEd F'F!E'-. LISil"Ig the CENT&UR' S}"StEI'I'I with three CCIIT'lI'I'IE'I"CiEL contact ‘CIII'CE*SE'I'ISinE. (n=8 pts, 32 PVs) (n =31 pis, 123 PVs) (n = 10 pis, 38 PVs) (n = 15 pts, 5T PVs) (n = 16 pts, 63 PVs)
solid-tip focal ablation catheters resulted in transmural lesion formation and high proportion of durable PVI with a favour- Figure 4 Chronic PFA lesion durabiity, measured by per-patient and per-PV isolation rate at 90 days, for each cohort. Patients in the PFA workfiow

development Cohorts 1 and 2 showed a per-patient isolation rate of 38% and 26%, and a per-pulmonary vein isolation rate of 47% and 53%, respect-

abIE Safet}" Pr':lﬁ |,E th g Pra-ﬂding a 'ﬂah |E 'EFEEtITIE nt G‘Ptlcln fﬂr AF that intEEmtES wiﬂ'ul cﬂntempnrary [EICZ'I| ah |atiﬂn ively. Patients in the optimized PFA Cohorts 3-5 showed a per-patient isolation rate of 60%, 73%, and 81% and a per-PV isolation rate of 84%, 0%, and
x 92%, respectively. There were no AEs associated with the optimization in energy settings and dinical workflows. PFA, pulsed field ablation; PV, pul-
workflows.

monary vein.
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