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Precision medicine, also known as personalized medicine, is an emerging approach for disease
treatment and prevention that takes into account individual variability in genes, environment, and
lifestyle for each person ' ? . This approach allows doctors and researchers to predict more accurately

which treatment and prevention strategies for a particular disease will work in which groups of people
1

It contrasts with a one-size-fits-all approach, where disease treatment and prevention strategies are
developed for the average person, with less consideration for the differences between individuals .







MYTHS ABOUT
Atrial Fibrillation
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If there is no treatment, then
""""T""\l there is nothing to worry about

All my doctor talks about is
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Breathlessness and exhaustion
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Blood thinners haven't stopped the
palpitations or breathleszsness so | don't
bother taking them anymore
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By 2050, AFib is expected

to affect 72 Million
people,®®©

That's more than twice as many AFib patients as Europe and
North America combined.

For healthcare systems across APAC, every 10 years there is a

1.8-5.6x increase in healthcare costs due to Afib.”-8:210.1

For healthcare systems across APAC, every 10 years there is a
1.8-5.6x increase in healthcare costs due to Afib.’8:2:10:.11



WHY SHQULD WE KNQW ANTYTHING ABOUT ABLATION
o FOR ATRIAL FIBRILLATION? B

* ANTIARRHYTHMIC DRUSHAVE MODEST EFFIACY
(RANGING FROM 20-45% TO PREVENT AF IN ONE YEAR)

« ANTIARRHYTHMIC DRUGS HAVE SIGNIFICANT SAFETY ISSUES
(1% PROARRHYTHMIA)




Artificial Intellgence |
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Can you draw a picture for
point by point atrial

fibrillation ablation?

"Point by point atrial fibrillation ablation”

Made by Bing Image Creator
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One for ALL and ... all for one purpose?
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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

b S A o

Heart J 2009;30:699e 709
2. Linhart M, Bellmann B, Mittmann-Braun E, et al.

e e A

Comparison of cryoballoon and radiofrequency

A P P

ablation of pulmonary veins in 40 patients with
paroxysmal atrial fibrillation: a caseecontrol study. J

e

Cardlovasc Electrophysiol 2009 20:1343e8.
pulmonary vein lsolatlo;;ﬂg;ﬂ:q:(;;;)balloon ablation in
patients with paroxysmal atrial fibrillation. Heart
Rhythm 2008;5:802¢6.

Andrikopoulos G., 1zeis S, Vardas P. Heart 2011;97:237-243
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Apxeio I. AvépikomouAdou, 2014



Single-Procedure Outcomes and
Quality-of-Life Improvement 12 Months
Post-Crvoballoon Ablation in Persistent

Atrial Fibrillation
Results From the Multicenter CRYO4PERSISTENT AF Trial

Serge Boveda, MD,” Anclreas Metzner, MD,” Dinh Q. Nguyen, MD," K.R. Julian Chun, MD, 94 Konrad Goehl, MD,*
George Noelker, MD,' Jean-Claude Deharo, MD,? > George Andrikopoulos., MD, B Tillman Dahme, MD,!
Nicolas Lellouche, MD,' Pascal Defaye, MD¥" (JACC E[ectrophys,o[ogy in press 2018)
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raomths From Crpmssbiation Procedisre
CONCLUSIONS Cryoballoon ablation for treatment of PerAF demonstrated 61%6 single-procedure success at 12 months
post-ablation in addition to significant reduction in arrhythmia-related symptoms and improved quality of life. (Cryo-
balloon Ablation for Early Persistent Atrial Fibrillation [Cryo4 Persistent AF]; NCTO22137317). (J Am Coll Cardiol EP
2018;m:m-m) © 2018 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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3D Printed atria before AF ablation (The 3-D GALA study)

3D printing for ablation planning in patients undergoing atrial fibrillation
ablation: Preliminary results of the pilot randomized 3D GALA trial.
Terentes-Printzios D, Xydis P, Gourgouli |, Tampakis K, Pastromas 5, Sikiotis A, Antonopoulos A,

Andrikopoulos G, Tsioufis K, Vlachopoulos C.
Hellenic J Cardiol. 2023 May-Jun;71:64-66. doi: 10.1016/).hjc.2022.12.004. Epub 2022 Dec 9.
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3D printing for ablation planning in patients undergoing atrial

fibrillation ablation: Preliminary results of the pilot randomized 3D

GALA trial

Terentes-Printzios D, Xydis P, Gourgouli I, Tampakis K, Pastromas 5, Sikiotis A, Antonopoules A,
Andrikopoulos G, Tsioufis K, Vlachopoulos C.
Hellenic J Cardiol. 2022 Dec 9:51109-9666(22)00178-6. doi: 10.1016/}.hjc.2022.12.004. Online ahead of

Table 1
Baseline characteristics and procedural results and variables reflecting relative procedural efficiency between case planning with combined MRI[3D printing versus standard of
care using 20-TTE.

Variables Mo preprocedural imaging n = 11 MEI430 model n =15 pvalue
Age (years) 614 (133) 582(134) 056
Gender, male 7(64) 11(73) 060
Weight (k) 775(134) 862 (124) 0.0
Height (¢m) 1726 (98) 1767 (86) 028
Obesity, n (%) 4(36) 4(20) 060
Diabetes, n (%) 4(35) 3() 037
Hypertension, n (%) 5(45) 6(40) 078
Smoking, n (%) 6(55) 2(13) 0024
History of CAD, (%) 4(36) 17 006
Persistent AF, n (%) 2(18) 3(20) 091
LVEE (%) 563 (49) 556(111) 085
Left atrium size (mm) 186(4.0) 406(4.1) 023
Presence of MR, n 1(29) 1(20) 066
Presence of TR, n 2(18) 17 036
Primary diid sécondary procediiral outcoimes

Fluoroscopy time {minjsec) 20:14(05:58) 20:37 (05:07) 087
Contrast (mnl) 225 (65) 123(47) <0001
Air Kerma (mCy) 495.1(1428) 4814(1989) 087

Cryoballoon applications, n 47(08) 5(07) 0.36

D-p o {0 i on F X dergoing A ) pn AD
b A !
= = hakids ¢ P n alleen a"'l'
"irl.llhi 1} l > 0
: 18 P -
DATIC “!.!,f : 1 s \t\,’;, J
) 11 Tﬁﬁ-' reoing . ‘._"‘_:‘A : .
14 5-. v oy Vx|
CAUTION o ; o
Xy n“‘ uoroscopy time (min:sec) 20 min 14 sec 20 min 37 sec
p=0.87

M Contrast (ml) 22.5 12.3
== E p=<0.001

MRI/3D printing-guided cryoballoon ablation for atrial fibrillation was associated with
lower use of contrast but no difference in fluoroscopy time compared to the standard of care
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Cardiac MRI multiplanar reconstruction
Arrow: right upper pulmonary vein draining into superior vena cava ; Andrikopoulos G. Henry Dunant Hospital Center, May 2020






Fluoroscopy guided PF CTI ablation in a patient with peculiar anatomy
(CTI bidirectional block NOT feasible with irrigated catheter and electroanatomic mapping)
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Farapulse gains CE mark for its pulsed field
ablation system

29th January 2021 ® 1630

Farapulse announced that it has received the CE
mark for its pulsed field ablation (PFA) system for
the treatment of paroxysmal atrial fibrillation (AF).
The approval will allow the company to
commercialise the cardiac PFA system and permits
marketing of the system across the European Union
and other CE mark geographies.

Farapulse said in a press release that it will partner
with a select number of physicians prior to a
broader rollout of the device.

“Farapulse PFA has garnered a high level of interest at scientific symposia in the past several years,
making it abundantly clear that the medical community is primed to adopt our technology into routine
use. The clinical results and unparalleled volume of data chronicled through investigator-authored
abstracts and manuscripts have been exceedingly well received,” said Allan Zingeler, president and CEO
of Farapulse. “Europe’s modern and progressive electrophysiology market represents a unique
opportunity for Farapulse to showcase our PFA system’s powerful yet incredibly safe ability to lead in
the treatment of AF”

»
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Pulsed Field Ablation Versus Radiofrequency
Ablation

Esophageal Injury in a Novel Porcine Model

Jacob S. Koruth, MD; Kenji Kuroki, MD; lwanari Kawamura, MD; Richard Brose, MS; Raju Viswanathan, PhD;
Eric D. Buck, MS; Elina Donskey, MD, PhD; Petr Neuzil, MD, PhD; Srinivas R. Dukkipati, MD; Vivek Y. Reddy, MD

BACKGROUND: Pulsed field ablation (PFA) can be myocardium selective, potentially sparing the esophagus during left atrial

ablation. In an in vivo porcine esophageal injury model, we compared the effects of newer biphasic PFA with radiofrequency
ablation (RFA).

METHODS: In 10 animals, under general anesthesia, the lower esophagus was deflected toward the inferior vena cava usi
esophageal deviation balloon, and ablation was performed from within the inferior vena cava at areas of esophageal contact.
Four discrete esophageal sites were targeted in each animal: 6 animals received 8 PFA applications/site (2 kY, multispline
catheter), and 4 animals received 6 clusters of irrigated RFA applications (30 Wx30 seconds, 3.5 mm catheter). All animals
were survived to 25 days, sacrificed, and the esophagus submitted for pathological examination, including 10 discrete
histological sections/esophagus

RESULTS: The animals weight increased by 13.746.2% and 6.8+6 (P=0.343) in the PFA and RFA cohorts, respectively.
No PFA animals (0 of 6, 0%) developed abnormal in-life observations, but 1 of 4 RFA animals (25%) developed fever and
dyspnea. On necropsy, no PFA animals (0 of 6, 0%) demonstrated esophageal lesions. In contrast, esophageal injury occurred
in all RFA animals (4 of 4, 100%; P=0.005): a mean of 1.5 mucosal lesions/animal (length, —21.8+8.9 mm; widt 9+14
mm) were observed, including one esophago-pulmonary fistula and deep esophageal ulcers in the other animal tological
examination demonstrated tissue necrosis surrounded by acute and chronic inflamm: and fibrosis. The necrotic RFA
lesions involved multiple esophageal tissue layers with evidence of arteriolar medial thickening and fibrosis of periesophageal
nerves. Abscess formation and full-thickness esophageal wall disruptions were seen in areas of perforation/fistula.

CONCLUSIONS: In this novel porcine model of esophageal injury, biphasic PFA induced no chronic histopathologic esophageal
changes, while RFA demonstrated a spectrum of esophageal lesions including fistula and deep esophageal ulcers and

Deviated
esophagus

PFA catheter in
basket pose in
IvC

Figure 2. Fluoroscopic view of the esophageal injury mode: pulsed field ablation (PFA) cohort.

Guidewire

Penta-Spline
Catheter

A, Contrast angiography was performed using a long deflectable sheath placed in the inferior vena cava (IVC; outlined). In the anteroposterior (AP) view,
the IVC is seen rightward of the contrast filled esophagus. B and C, Left and right anterior oblique (LAO and RAO) projections demonstrate the PFA
catheter in basket pose forcefully pushed against the deviated esophagus. The PFA catheter is shown here ablating 2 different esophageal locations.

Figure 1. Pulsed field ablation (PFA) catheter: pentaspline
over-the-wire PFA catheter in basket pose.
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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

I'I_I_Ffll

0.B1 V sgquare

FIGURE 2 Predicted square pulse behavior - 1.23 VvV
of the transmembrane voltage, U(r), 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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PVI in PAF pts

1-Year Clinical Recurrence

e 97 pts reached 1 year of follow-up
= Optiwave cohort

s 86% per-week (TTM) and 98% per-monitor (Holter) compliance

*» 85+5% freedom from atrial arrhythmia

. 6/7 recurrences demonstrated durable PVI at remap
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@ESC Pulsed field ablation prevents chronic atrial

European Society

Jcrioo — Mfibrotic changes and restrictive mechanics
Jafter 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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Journal of
Clinical Medicine

Review
B 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 {(PW) connection rates in studies comparing pulmonary vein isolation (PVI) to PVI + PW isolation.

. Population Evaluated  Reconnection Rates in
, - J g ey % fm 0 . .
Study Posterior Wall Strategy Follow-Up Time for Reconnection PW Ablation Group

Bai et al. 2016 Debulking with RF 3-months All patients
Lee et al. 2015 Linear ablation with EF 16.2 = 8.8 months Recurrent patients
Tamborero et al. 2009 Linear ablation with RF 9.8 = 4.3 months Recurrent patients

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

" 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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@ E S C European Heart Journal - Case Reports (2023) 7, 1-5 CASE REPORT

European Society https:fdoiorg/10.1093/ehjeriytad 370 .
of Cardiology ps ref jerfyta Electrophysiology

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

George Andrikopoulos, Konstantinos Tampakis @ *, Alexandros Sykiotis,
and Sokratis Pastromas

First Department of CardiclogyfElectrophysiology and Pacing. Henry Dunant Hospital Center, 107 Mesogeion ave, 11526 Athens, Greece

Received 2& March 2023; revised 24 july 2023 occepred 31 July 202 3; onlipe publizh-ohead-pf-b
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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.




Real-time cardiovascular magnetic resonance-guided
radiofrequency ablation: A comprehensive review

B Konstantinos Tampakis, Sokratis Pastromas, Alexandros Sykiotis, Stamatina Kampanarou, Georgios
§ Kourgiannidis, Chrysa Pyrpiri, Maria Bousoula, Dimitrios Rozakis, George Andrikopoulos
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2023 Sep 26;15(9):415-426. doi: 10.4330/wjc.v15.i9.415



Cost-effectiveness of atrial fibrillation
catheter ablation

George Andrikopoulos?, Stylianos Tzeis?, Nikos Maniadakis3, Hercules E. Mavrakis?,
and Panos E. Vardas?*

TFirst Cardiac Department, Evangelismos Hospital, Athens, Greece; ?Deutsches Herzzentrum und 1. Medizinische Klinik, Faculty of Medicine, Technischen Universitat Minchen,
Munich, Germany; 3Depar‘tment of Economics, Piraeus University, Pirasus, Greece; and 4Cardiolcg}f Department, Heraklion University Hospital, PO Box 1352, 71110 Heraklion,

Crete, Greece

Received 8 September 2008; accepted afier revision 17 November 2008

Radiofrequency catheter ablation has become an established treatment option for the management of patients with atrial fibrillation (AF).

Although the concept of a rhythm control strategy devoid of the advarca avante ralatad tn antiarcrhuthmic treatmant ceaamc highly attractive,
techniques, and

nber of potential
, we recapitulate

further steps are needed in order to improve our understanc
increase our therapeutic efficacy. Furthermore, the increased co + Cost )
candidates also mandates the evaluation of this invasive treatme Rej $100 000 / QALY
the existing evidence pertaining to cost-effectiveness of AF cathe
of such a cost-to-benefit analysis.

istinctive aspects

Reject $60 000 /QALY

Accept

— QALYs + QALYs

Accept

The VALUE OF

Accept
- Cost

Figure | The cost-effectiveness plane.

Andrikopoulos G, et al. Europace 2009
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