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Fibrillazione atriale

GLOBAL PREVALENCE OF AF
(globally, 43,6 million individuals had prevalent AFAFL in 2016)
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Paroxysmal AF Persistent AF without major Persistent AF with major risk Paroxysmal or persistent AF
risk factors for AF recurrence? factors for AF recurrence?® and heart failure with
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European Heart Journal (2020) 00, 1—125
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Fibrillazione atriale
Potenziali elettrici
delle Vene Polmonari

Atrio sinistro
vene polmonari
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Fibrillazione atriale parossistica Fibrillazione atriale persistente
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Isolamento elettrico delle vene
polmonari

Analisi substrato aritmico

Lesioni transmurali e continue

Lesioni permanenti

Complicanze
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3 Microelectrodes
1.5 mm apart
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One shot Point by point

Less operator dependent V
Fast V
AF as ugyme for young electrophysiologists
Ability to treat unexpected arrhythmias

Carto guided transeptal punciure

€ G 4

Fits all PV anatamies
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Very High Power, Short Duration,
Temperature-Controlled Lesions

The QDOT-FAST Trial

17° Meeting @ LUCCB, JACC: CLINICAL ELECTROPHYSIOLOGY VOL. 5, NO. 7, 2018

Vivek Y. Reddy, MD,* Massimo Grimaldi, MD, Tom De Potter, MD, Johan M. Vijgen, MD,* Alan Bulava, MD, PuD,’
Mattias Francis Duytschaever, MD,# Martin Martinek, MD," Andrea Natale, MD,’ Sebastien Knecht, MD, PuD,*
Petr Neuzil, MD, PuD,” Helmut Piirerfellner, MD"

FIGURE 1 The vHPSD Catheter
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High-power Short-Duration
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High-Power and Short-Duration Ablation
for Pulmonary Vein Isolation

Biophysical Characterization
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Fluid delivered via study
catheter, mean, mL
THERMOCOOL AF (n=139) 1624.9
240 - m SMART-AF (n=160) 1879.6
:::1:9‘:!::I.::’;:;::.’:::r:‘s:::os?sr.s&wsR ON BEHALF OF THE AMERICAN Yo sne e 210 1 m‘7 | | SMA R.r-SF (n :159} 898-4
THE CC BY-NC-ND LICENSE (htip://creativecommans.org/licenses/by-nc-nd/4.0/). : ] QDOT_FAST (n:SZ} 382.4'
Pulmonary Vein Isolation With m 180
Very High Power, Short Duration,
Temperature-Controlled Lesions -
The QDOT-FAST Trial g
£ 120 A
Vivek Y. Reddy, MD,*" Massimo Grimaldi, MD,* Tom De Potter, MD,* Johan M. Vijgen, MD,® Alan Bulava, MD, PuD," e
Mattias Francis Duytschaever, MD,® Martin Martinek, MD," Andrea Natale, MD,' Sebastien Knecht, MD, PuD% ';'
Petr Neuzil, MD, PuD,® Helmut Piirerfellner, MD" E
o 60.6
60 - 495 I 495
NR &
0 4
Total procedure Total ablation time Total fluoroscopy Total RF application
time time duration
NR, not reported; *n=50; "Includes 20-min waiting period; *Includes 30-min waiting period.
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ORIGINAL ARTICLES WILEY

Electroanatomic guidance versus conventional fluoroscopy
during transseptal puncture for atrial fibrillation ablation

Federica Troisi MD, PhD @ | Federico Quadrini MD | Antonio Di Monaco MD @ |
Nicola Vitulano MD | Rosa Caruso DNP | Pietro Guida PhD @ |
Tommaso Langialonga MD | Massimo Grimaldi MD, PhD
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Multi-electrode RF balloon

Spherical, compliant balloon that
conforms to varied
PV anatomy

Compatible with
CARTO®3 Mapping
System to reduce

fluoroscopy

10 irrigated

electrodes to

deliver customized RF energy
from all or selected electrode(s)
enabling ‘single shot’ or
segmental ablation

et S Over-the-wire
= 3F diagnostic
catheter for real time
PVI validation
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= 40 patients enrolled and 39
treated by 9 operators (5 EU and
4 USA)
— 4 sites in UK, Italy and Czech
Republic
= 100% isolation of PVs with
balloon only (no focal touch-up
needed)
— 79.6% one shot isolation of
targeted PVs
= 40.5 min balloon dwell time in
left atrium
; | : - = 17.5 min fluoro time
N T Twme Ty Hecuodes Commen | = 4.6% (7/150 PVs) reconnection

999 -119 189 99 0.92 : o : rate

Acquire
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Pulmonary Vein Isolation with the Novel Radiofrequency Balloon in Paroxysmal Atrial
Fibrillation Patients - The Multicentre SHINE Study

PATIENT ENROLLMENT PULMONARY VEIN ISOLATION (PV1) 12 MONTHS FOLLOW-UP

MULTICENTRE

CIRCUMFERENTIAL SEGMEMNTAL SAFETY PROFILE

she | o 1.2%

o
- PRIMARY ADVERSE EVENT

LY
=, :
“t‘ . {n=1 Retroperitoneal bleed)

12-MONTH EFFECTIVENESS
PATIENT INCLUSION o

. . 12-MONTH FREEDOM
. EFFICIENCY FROM SYMPTOMATIC
dap8shHeh PROCEDURAL EFFICE 72.2% M| aTRIAL ARRHYTHMIA
_ RECURRENCE®
99.7% 40.3min -
;‘mﬂﬂ: PV WITH BALLOON DWELL MNo-significant site variation in 12-month
PAROXYSMAL ATRIAL BALLOON ALONE TIME, MEAN freedom from symplomatic atrial
FIBRILLATION arrhythmia recumence
38.0% of patients on Class L AaD
Age 18-75 years ET'GMIH 1 u'gMIH at 12 months, cormesponding to a
First-time ablation PROCEDURE TIME, FLLORDSCOPY 32 8% decrease from basaling
LA diameter <50 mm, LVEF =40% MEAN TIME, MEAN

*Based an binomial analysis with
stringent arfythmia monitoring



—_— 8 Heart Brings Heart Centro Congressi

17° Meeting @’

7
—_— e ———



17° Meeting m’ Lucca,

22-24 Giugno

Ca Egg}s?,!;ﬁ‘z%% e Irreversible electroporation

Auditorium San Francesco

PEF Energy is delivered in a series of short, high-voltage, bipolar, biphasic pulses

lasting fractions of a second
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Phrenic Nerve PV Stenosis
Palsy
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Cellular impact depends on the amount of energy
(creating a tissue specific effect) and the pulse
w amplitude & duration
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Electron microscope images of RBCs from: Donald C. Chang et al, Changes in membrane structure

induced by electroporation as revealed by rapid-freezing electron microscopy, Biophys. J. 1990
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Time Course of Irreversible Electroporation
Lesion Development Through Short- and Long-

Term Follow-Up in Pulsed-Field Ablation—Treated
Hearts

Massimo Grimaldi2, MD, PhD; Antonio Di Monaco®®, MD; Tara Gomez'2, PhD: Dror Berman, BS:
Keshava Datta, PhD; Tushar Sharma, MD; Assaf Govari, PhD; Andres Altmann®, MSc; Luigi Di Biase®, MD

Circ Arhythm Electrophysiol. 2022;15:e010661. |
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Subacute; Chronic study;
n=6 n=4
Mean survival time, d, £SD 910 28.5+0.5

Mean PV diameter change, %, £SD

14.5+12.0%

11.8+£13.3%

Mean lesion depth, mm, £SD 3.2+0.9 2.8+0.8
Mean lesion width, mm, £SD 16.113.6 17.1+£8.9
Acute PV isolation (RIPV and RSPV) [|12/12 (100%) 7/7(100%)*

Follow-up PV isolation

12/12 (100%)

6/6 (100%)

Acute SVC isolation

6/6 (100%)

4/4 (100%)

Follow-up SVC isolation

6/6 (100%)

4/4(100%)

PV indicates pulmonary vein; RIPS, right inferior pulmonary vein; RSPV, right
superior pulmonary vein; and SVC, superior vena cava.
*RSPV isolation was not performed for one swine, resulting in 7 evaluable

veins for the chronic cohort.

Circ Arhythm Electrophysiol. 2022;15:e010661. |
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Figure 4. Histological analysis of chronic cohort.

4; Posterior wall] Green dotted line denotes healed ablated area showing no adverse changes, arrow denotes thin neoendocardium, arrowhead
denotes healed ablation with mild fibrosis, back box denotes area detailed in B. B, Double arrow denotes mature endothelialized fibromuscular
neoendocardium (healed endocardium), arrows denote intact autonomic nerves, arrowhead denotes intact arteriole within the healed ablated
area. C, Posterior wall. Green dotted line denotes healed ablated area showing no adverse changes, arrow denotes thin necendocardium,
arrowheads denote healed ablation with mild fibrosis.

Circ Arhythm Electrophysiol. 2022;15:¢010661. |
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healed
ablation 1
slight fibrasi

A |Right superior pulmonary vein.|Green dotted line= healed ablated area showing no adverse changes. back box= area detailed in B. B,
DoUble arrows denote mature endothelialized fibromuscular neocendocardium (healed endocardium), arrows denote intact autonomic nerves,
arrowheads= intact arterioles within the healed ablated area. C, Superior vena cava. Green dotted line denotes healed ablated area showing no

adverse changes, arrow= thin neocendocardium, arrowhead denote healed ablation with slight fibrosis.

Circ Arhythm Electrophysiol. 2022;15:e010661. |
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Pulsed field ablation selectively spares the Oesophagus
oesophagus during pulmonary vein isolation
f Evial FiBrilats CMR imaging was performed before, acutely (<3h) and 3mo post-ablation
Or atrial TIDFIWATION cochetet al. EP Europace (2021).. (18 PFA; 23 thermal ablation)
Hubert Cochet ® '"**, Yosuke Nakatani?, Soumaya Sridi-Cheniti?,

Thermal methods induced high rates of esophageal lesions (43%)

Cryoballoon Radiofrequency Pulsed Field
Ablation Ablation Ablation

A 100% B 100%
Il thermal ablation (N=23)
Il thermal ablation (N=23) [ pulsed field ablation (N=18)
I puised field ablation (V=18 P=064
Pa 052
—
P=0.41
e
50% P<0.001 50% P=052
0% 0%
esophagus in contact  esophagus in contact acute esophageal aorta in contact aorta in contact acute aorfic injury
withthe LAwall  with an ablated LA regigh injury on CMR with the LAwall  with an ablated LA region on CMR

Acute Esophageal Injuries on LGE CMR
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Ostial dimensional changes after pulmonary vein PV Stenosis
isolation: Pulsed field ablation vs radiofrequency . )
ablation @ Kuroki et al. Heart rhythm 17.9 (2020): 1528-1535. I)_V hjarrownng./ St_EHOSlS .
Quantitative + Qualitative Analysis
PV Stenosis: EAM and CT at 3-months post-PVI 14%
_ _ _ — 12.0% | m PFA
* No instances PV stenosis or narrowing mRFA
100./0 9-00A)
8%
6%
4%
o 1.8% =
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Coronary Spasm During
Pulsed Field Ablation of the
Mitral Isthmus Line
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JACC CE 2021;12:1618-27
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Circulation: Arrhythmia and Electrophysiology

ORIGINAL ARTICLE ®

Paroxysmal Atrial Fibrillation Ablation Using
a Novel Variable-Loop Biphasic Pulsed
Field Ablation Catheter Integrated With a
3-Dimensional Mapping System: 1-Year
Outcomes of the Multicenter inspIRE Study

Mattias Duytschaever®, MD, PhD; Tom De Potter®, MD; Massima Grimaldi®, MD, PhD; Ante Anic(®, MD;

Johan Vijgen®®, MD; Petr Neuzil®, MD, PhD; Huga Van Herendael, MD; Atul Verma®, MD; Allan Skanes®™, MD;

Daniel Scherr, MD; Helmut Piirerfeliner®, MD; Gediminas Rackauskas®, MD: Pierre Jais®, MD; Vivek Y. Reddyﬂi’r MD:; on behalf
of the insplRE Trial Investigators®
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Enrolled
=272
ST Roll-Ins
u n=32
- Screen Fail (n=3) Wave | vaa I { 2)
- Other (n=2) n=45 n=227 Excluded
Screan Fail (n=5)
Physician Decigion (n=1)
- Adverse Events (n=1)
miTT Sub-Analyses mITT Population miTT Population - Other (n=2)
Meurological Assessment, n=38 — ica ] ) (ca ]
PV Assessment, n=40 n=40 =186
Esophageal Assessment, n=32
Excluded Per-Protocol Population Per-Protocel Population
; o (received PFA ablation) (received PFA ablation)
- Protocol deviation (n=1) n=40 n=186
Included in
12-Month Effectiveness 12-!;unth Conawiip
ata Available
Analysis n=83
n=39

Circ Arrhythm Electrophysiol. 2023;16:e011780
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PAEst

e

(0)

Atricesophageal fistula 0 (0) 0 (0) L
Cardiac tamponade/perforation 0 (0) 0 (0) ; Ez:
Pulmonary vein stenosis 0 (0) 0(0) E‘E 0.7
Device- or procedure-related death 0(0) 0 (0) E E. 0.6+
Major vascular access complication/bleeding | 0 (0) 01(0) £ % 2 A S PG 50%
Myocardial infarction 0 (0) 0(0) 'g é E::
Pericarditis 0 (0) 01(0) £$ 0.24
Phrenic nerve paralysis (permanent) 0 (0) 0(0) 2 014
Stroke/cerebrovascular accident 0 (0) 0 (0) 0 0 4 8 12 16 20 o4 o8 32 A 40 4 48 &>
Thremboembolism 0 (0) 0 (0) Time after index procedure, weeks
Transient ischemic attack 0 (0) 0 (0)
Pulmonary vein stenosis subanalysis#
Mild 0 (0) NA
Moderate 0 () NA
Severe 0 (0) NA Circ Arrhythm Electrophysiol. 2023;16:e011780
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Pulsed Field Ablation of Paroxysmal
Atrial Fibrillation
1-Year Outcomes of IMPULSE, PEFCAT, and PEFCAT Il

121 patients with paroxysmal AF were treated with
PFA (3 centers, 5 operators)

* IMPULSE (40 pts; NCT03700385)
* PEFCAT (71 pts; NCT03714178)
* PEFCATII (10 pts; NCT04170608)

Waveform
* Monophasic PFA: 15 patients
* Early biphasic PFA: 57 patients
e Optimized biphasic PFA: 49 patients

Reddy et al. JACC: Clinical Electrophysiology 7.5 (2021): 614-627

3iucano

Auditorium San Francesco

IMPULSE, PEFCAT, PEFCAT Il

TABLE 1 Patient Characteristics

Optimized Waveform

Total Cohort Cohort
(N =121) (n =49)
Age, yrs 574 +£10.3 56.9 +10.4
Male 89 (73.6) 32 (65.3)
LA diameter, mm 405 + 4.5 40.0 £5.0
LVEF, % 625+ 57 612 7.2
Sleep apnea 4 (3.3) 2(4.0)
COPD 4 (3.3) 0 (0.0)
Hypertension 68 (56.2) 29 (59.2)
Diabetes 1 (9.1) 3(6.1)
Dyslipidemia 41 (33.9) 17 (34.7)
Stroke or TIA 6 (5.0) 3(6.1)
CAD (MI/CABG) 4 (33) 2(4.1)
Antiarrhythmics 118 (97.5) 49 (100.0)
Class | 83 (68.6) 38 (77.6)
Class Il 23 (19.0) 8 (16.3)
Beta-blockers 44 (36.4) 18 (36.7)

37
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PFA Catheter & Mechanism of Ablation Safety Efficacy
+Esppihgect Baringe e PFa
° Esophageal Dysmotility 0% Waveform
° Atrioesophageal Fistula 0% g A2, m | e | m
PFA-OW 173  960% 44 84.1%
» Pulmonary Vein Stenosis 0%
* Phrenic Nerve Injury 0%
« Stroke 0% S 10 |‘K 84.5:54%
o Transient Ischemic Attack ~ 0.9% g 0s] 3 —_—
« Pericardial Effusion 0.8% % e ] "Eﬂ 78.5 % 3.8%
« Vascular injury 1.7% % 1 E
S 04 = =
« Death 0% & ] E
2 02+ =3
z '
@ 00 e ————————
0 100 200 300 335 365
Time to Failure (Days)
No. at Risk
— Entire Cohort 114 97 89 8l

= PFA-OW 46 43 40 36
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Pulsed Field Ablation in Patients With
Persistent Atrial Fibrillation

Vivek Y. Reddy, MD,** Ante Anic, MD,© Jacob Koruth, MD,” Jan Petru, MD,* Moritoshi Funasako, MD,’
Kentaro Minami, MD,” Toni Breskovic, MD, PuD," Ivan Sikiric, MD," Srinivas R. Dukkipati, MDJ“
Iwanari Kawamura, MD,” Petr Neuzil, MD, PuD*

Centro Congressi
Auditorium San Francesco

Posterior wall isolation

PFA In persistent AF

FIGURE 4 Durability of Posterior Wall PFA

Chronic

39



Multi-national survey on the methods, efficacy, and safety on the
post-approval clinical use of pulsed field ablation (MANIFEST-PF)

MANIFEST-PF Survey
Real-World Outcomes of PFA for AF
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Europace (2022) 24, 1256-1266



Findings from repeat ablation using high-density mapping after
pulmonary vein isolation with pulsed field ablation

Total PV reconnection

Rate of PV reconnection per PV
9.1% 20

18

Overall durable PVI:
90.9%

0%

LCPV

Europace 2023;25:433-440



Findings from repeat ablation using high-density mapping after
pulmonary vein isolation with pulsed field ablation

Termination

: “ |

Europace 2023;25:433-440



Study on Optimal Parameter and

Target for Pulsed-Field Ablation of
Atrial Fibrillation

Xuying Ye 2, Shangzhong Liu®, Huijuan Yin*, Qiang He?, Zhixiao Xue**, Chengzhi Lu '
and Siying Su®
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(Blu) Pulmonary Vieins: (Purple) Left Atrinom: (Orange) Right Atrium: (Violet & Pink) Main Bronchus: Dose distribution of 25 Gy in 1 fraction for Linac-bazed
(Yellow & Brown) Esophagus [taking into account latero-lateral dislocation]: (Red) Target Volime stereotactic radiosurgery

FIGURE 1 | The workflow of LINAC-based STAR. (A) Simulation proceduras. (B) Organs at risks and targst volume identification. {C) Treatment planning.

Di Monaco A. Front Cardiovasc Med 2022;9:832446



Catheter ablation for atrial fibrillation in the elderly >75 years
old: Systematic review and meta-analysis

Elderly Younger
Study, year event no event event na event OR (85% CI) % weight
Higher in younger Higher in elderly

| 1

1
Abdin 2019 3 52 8 177 i ety 1.70 (0.41, 7.04) 112
Abugaitas 2017 3 50 =) a7 : 0.65 (0,17, 2.50) 1.22
Ellis 2008 (=75) 135 1550 414 3966 =——1 0.83 (0,68, 1.02) 7.45
Heeger 2019 22 82 22 g2 —0+ 1.00 (0,51, 1.85) 3,45
Kusumoto 2008 3 58 10 169 0.88 (0.25, 3.09) 1.38
Matsunaga=-Lee 2020 43 101 ar 107 e ———— 1.23 (0.73, 2.06) 4,52
Maosar 2017 28 199 411 3811 —_— 1.30 (0,87, 1.96) 5.48
Picini 2012 232 4109 386 10606 —— 1.52 (1,29, 1.79) 774
° o Shah 2012 M7 492 448 3099 o 1.64 (1.31, 2.06) 7.25
Com pI I Catlo n Tscholl 2018 1 39 2 38 0.48 (0,04, 5.60) 0.1
Vermeersch 2021 13 ] 17 145 —_— 1,63 (0,75, 3,54} 2.86
Wutzler 2013 16 37 34 314 ——— 3.99 (2,01, 7.92) 3.35
rate S Yanagisawa 2018 an 285 12¢ 1710 —— 1.86 (1.28, 2.71) 579
Yokohama 2021 (>75) 976 21442 3618 109263 1.37 (1,28, 1.28) 8,30

Zado 2008 3 29 55 1078
Subtotal (l-sguared = 67.4%, p = 0.000)

+ 2,03 (0,60, 6,86} 145
1.38 (1,17, 1.85) 61,79

Bulava 2017 2 a8 11 248 - 0,24 (0,20, 4,37} 0,97
Bunch 2010 3 3z 29 688 : = 2.22 (0,64, 7.69) 1.41
Deshmukh 2013 1100 10620 5158 83121 I 1.67 (1.56, 1.79) 8.32
Ellis 2009 (=80) 48 634 501 4Baz —— 0.74 (0.54, 1.00) 6,48
Freeman 2018 o 1 226 584 € - 0,86 (0,02, 21,19) 0,25
Romero 2018 564 2918 5808 78831 o 2.56 (2.33, 2.81) 8.21
Santangeli 2012 4 9 132 2519 0.77 (0.28, 2.13) 1.84
Tan 2010 3 46 15 313 1,36 (0,38, 4,88) 1,34
Yokaohama 2021 (=80) 298 5661 4296 125044 1,52 (1.36, 1.73) 8.06
Zhou 2020 3 BB o 235 0.91 (0,24, 3.44) 1.25

Overall {l-sguared = 87.8%, p = 0.000) 1.42 {1.21, 1.67) 100
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1
1
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1
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1
1
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i
Subtotal (l-sguared = 91,2%, p = 0,000) <P 1.44 (1,08, 1.90) 38,21
1
1
1

MNOTE: Weights are from random effects analysis

J Cardiovasc Electrophysiol. 2022;33:1435-1449.



17° Meeting @’
Heart Brings Heart Centro Congressi STAR fO I PVI in e I d e rly

Auditorium San Francesco

Di Monaco A. Circ Arrhythm Electrophysiol. 2022;15:e010880



17° Meeting m’

CardiolLucca
Heart Brings Heart 2023

Lucca,
22-24 Giugno
2023

Centro Congressi
Auditorium San Francesco

HYPERTENSION
Guideline-adherent
management

GLYCAEMIA (NACTIVITY
>10% Hb1Ac reduction, Optimization
target HbAlc <6.5% : i
of excessive
Comprehensive
AF risk factors
OBESITY
management OSA

OVERWEIGHT

210% weight reduction
Target BMI <27 kg/m?

for optimizing

outcome of AF
catheter
ablation

Diagnosis and
management

ALCOHOL
Reduction or, in regular
drinkers, cessation

SMOKING
Cessation

HYPERLIPIDAEMIA
Guideline-adherent
management

European Heart Journal (2020) 00, 1—125
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