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How does fibrosis promote atrial fibrillation
persistence: in silico findings, clinical observations,

and experimental data

This editorial refers to ‘Patient-derived models link re-entrant
driver localization in atrial fibrillation to fibrosis spatial

pattern’ by S. Zahid et oL, pp. 443-454.

Cardiomyocytes (red) are arranged in
tissue  bundles.  Fibrosis  involves
fibroblast proliferation and
differentiation into
myofibroblasts(green), which produce
increased extracellular matrix protein
(ECM,brown).The resulting ECM
deposits  (consisting principally of
collagen) can interrupt muscle-bundle
continuity and interfere with connexin-
containing tight-junction formation,
interfering with conduction and causing
conduction-slowing and conduction-
block. In addition, coupling between
cardiomyocytes and
fibroblasts/myofibroblasts can  alter
cardiomyocyte electrical activity,
promoting ectopic firing (yellowstar)
andcontributing to conduction-slowing

Stanley Nattel

Basic mechanisms B Reentry zones

- Normal conduction ' Collagen deposits
= Conduction slowing B Cordiomyocyte
-H'. Conduction block . Myofibroblast

& Focal ectopy
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PLACE (A Systematic Approach to Tailored RF Ablation (SATA) of -

M. Rillo, MD, Z. Palama, R. Punzi, MD, S. Vitanza', MD, G. My', MD, S. Polini', MD, A. Aloisio, MD, A. Anastasia', MD, A.

Aurelio!
in peer review 2022

Persistent Atrial Fibrillation

MD, S. Palumbo!, MD, N. John, MD, C.F. Giannattasio', MD, L. My! MD

Ablation type
Control (36) | 10(27.8%) | 26(72.2%) 0 0 0 0 0
SATA (36) | 14(38.9%) 0 15 {41.7% 3(8.3%) 2 (5.6%) 1(2.8%) 1(2.8%)

PVI+Linear Lesions MERHSES e
© 0 . . . ;

il o studio non randomizzato, retrospettivo, in due
ﬁﬂ bracci sequenziali. 36 pazienti del gruppo controllo e
= 36 del gruppo SATA sono stati sottoposti ad

ablazione per FA persistente e, dopo i 3 mesi di

SaTA approach oo 6657 blanking period, seguiti fino a un massimo di 36 mesi

® O per verificare il successo della terapia ablativa in
prevenzione secondaria (codificato come assenza di
ﬂ recidive di FA persistente)

69% 31%
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M. Rillo, MD, Z. Palama, R. Punzi, MD, S. Vitanza', MD, G. My', MD, S. Polini', MD, A. Aloisio, MD, A. Anastasia', MD, A.
Aurelio!, MD, S. Palumbo!, MD, N. John, MD, C.F. Giannattasio', MD, L. My! MD

in peer review 2022

Baseline characteristics of the two groups of patients

mean age 6916 y

PVI+Linear Lesions

P " . SATA Control Group p value
P f (n=36) (n=36)
Age (SD) 667 69+6 0.055
y Male 25 (69.4%) 23 (63.9%) 0.803
64% 36% ]
Hypertension 31 (86.1%) 28 (77.8%) 0.541
Diabetes 12 (33.3%) 9(25%) 0.605
Obese (bmi >30) 18 (50%) 11 (30.5%) 0.149
mean age 6617y
Overweight (bmi =25) 10 (27.8%) 17 (47.2%) 0.145

CAD 8(22.2%) 4 (11.2%) 0.343

RVD 1(2.78%) 0 (0%) 0.999
LVEF >30% - <50% 2 (5.6%) 4(11.1%) 0674
LA Volume >28 (ml/m?) 36 (100%) 34 (94.5%) 0.674

69% 31%
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PL/A\C:ECQ Systematic Approach to Tailored RF Ablation (SATA) of
Persistent Atrial Fibrillation AN

M. Rillo, MD, Z. Palama, R. Punzi, MD, S. Vitanza', MD, G. My!, MD, MSc, S. Polini!, MD, A. Aloisio, MD, A. Anastasia!, MD, A. Aurelio!,

MD, S. Palumbo', MD, N. John, MD, C.F. Giannattasio', MD, L. My' MD

in peer review 2022

SATA STEPWICE APPROACH versus

EnSite Precision™ 3d system (Abbott, MN, USA)
+
16-electrode, 3 mm inter-electrode distance, orthogonal
mapping catheter (Advisor™ HD Grid-Mapping Catheter -
Abbott, MN, USA)
+
contact-force sensor (Tacticath™ Sensor Enabled - Abbott, MN,
USA)

PVI/PVI+LL (Control Group)

EnSite Precision™ 3d system /CARTO® 3 mapping system
(Biosense Webster, Inc, Diamond Bar, USA)
+
materials used in the SATA/PentaRay® Nav Multipolar
Mapping Catheter (BiosenseWebster, Inc, Diamond Bar,
USA)
+
open-irrigated ablation catheter (ThermoCool
SmartTouch®SF, Biosense Webster, Inc, Diamond Bar, USA)
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PLACE ¢ Systematic Approach to Tailored RF Ablation (SATA) of
Persistent Atrial Fibrillation

M. Rillo, MD, Z. Palama, R. Punzi, MD, S. Vitanza', MD, G. My!, MD, MSc, S. Polini!, MD, A. Aloisio, MD, A. Anastasia!, MD, A. Aurelio!,
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SATA

All patients
STEPWICE APPROACH ———  PV/nonPVRAs Ablation + PVI
_ First Step i
All patients
Re-map during AF
to demonstrate elimination

- Transesophageal Eco - Intraprocedural
- OA (oral anticoagulation) minimum discontinuity The criterion adopted for
- After transeptal puncture: Bolus of Eparin interrupting PVI during AF was
(5.000-7.000 1.U. in antiVitK-pts, 5.000-10.000 L.U. in DOAC- demonstration of the presence of
pts) any value of ACT <300 ms during monitoring every 30 m’ voltages <0.3 mV along all the
prompted further infusion of 1000 L.U. lesion lines (gray color)

- Immediately before RF delivery was started: deep sedation
with spontaneous breathing was achieved by means of .
remifentanil infusion Approach during AF
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PLACE@ First detection of rotational activities (RAs)

By using an automatic algorithm for CFAE detection present in the EnSite NavX system, adopting the settiné

recommended in the literature, and by using a multipolar circular catheter®, **
* Verma A. et al Heart Rhythm 2008

CFAE were displayed and color coded with the
automated Ensite  algorithm on the
reconstructed geometries.

The color annotation was set to a range of
colors with a mean-cycle length of <50 ms
shown in white to a mean-cycle length of >120
ms shown in purple with a sampling period of
5 seconds at each site.

The user settings included a refractory period

Figure 2. Example of CFAE map using the NavX pre- and and oo o
post-ablation. of 35 ms, peak-to-peak sensitivity between

** C.S. Elay et al Journal Cardiovasc Electrophysiol 2011 0.03 mV and 0.05 mV, and duration of 15 ms.
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P'./A\C:EQ\C First detection of rotational activities (RAs)

By using an automatic algorithm for CFAE detection present in the EnSite Precision system, adopting the Settihg '
recommended in the literature for the EnSite Navx system and by using an orthogonal mapping catheter

During AF i‘

The time interval of the recognition window was different from
that of CFAESs, being programmed between 120 and 300 ms.
Indeed, electrical activity below 120 ms (white color) is deemed
compatible with CFAEs and was therefore excluded from the
areas of interest; activity above 300 ms (purple color) was also
excluded, as it 1s considered slow.

1 250 ms

LLom / Rillo et al in peer review 2022

CL mean
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PLACE@ o First detection of rotational activities (RAs)

Un’attivita rotazionale € rappresentata da una piccola area dell'atrio sinistro in cui il -
segnale, opportunamente incanalato, origina un microrientro (micro/reentrant drivers) o
un rientro di dimensioni maggiori (rotor).

Le attivita rotazionali sono caratterizzate da un ciclo breve e regolare.

Per caratterizzare il comportamento di una presunta attivita rotazionale e stabilirne la
regolarita del ciclo abbiamo utilizzato la deviazione standard, un indice statistico che
consente di stabilire quanto una serie di dati si discostano dalla media.

Considerando come dati il ciclo medio dei segnali acquisiti con il catetere di mappaggio in
un range predefinito (CLmean o mappa della media dei cicli nel range 120 - 300 ms) e la
deviazione standard il valore di quanto si discostano tali cicli dal valore medio, una
deviazione standard molto bassa (tra O e 50 ms) & espressione di cicli regolari,
comportamento tipico di un’attivita rotazionale o di un rotore.
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IDI_/A\CE(\C o First detection of rotational activities (RAs)

During AF Setting del Sistema
1“ L’ INTERPOLAZIONE

Quando costruiamo una Mappa posizioniamo sulla geometria una
serie di punti dei quali conosciamo le caratteristiche elettriche.
Idealmente dovremmo pero prendere un numero infinito di punti per
caratterizzare in maniera completa la camera in osservazione. Nella
realta prendiamo ovviamente un numero finito di punti e per ognuno
definiamo un’area che lo circoscrive che presenta le medesime
caratteristiche elettriche. La dimensione di quest’area rappresenta
I'Interpolazione. Maggiore sara linterpolazione e minore
I’accuratezza della mappa, poiché in questo caso bastano pochi punti
per rappresentarla, mentre minore € l'interpolazione e maggiore sara
I’accuratezza della mappa, ovviamente con necessita di un maggior
numero di punti. Il Valore di Default dell’Interpolazione viene fissato
By using an automatic algorithm for CFAE detection present . e .
in the EnSite Precision system, adopting the setting tra 4 e 6 mm di diametro dell’area intorno al punto.

recommended in the literature for the EnSite Navx system,
and by using an orthogonal mapping catheter

250 ms

CL mean

Rillo et al in peer review 2022




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE (@ The points acquired were judged to be valid only if

the HD-Grid-mapping catheter made Good stable
contact with the endocardial tissue for at least 8

500 ms

During AF

1_250 ms

—
bl
i

Frecze

Rillo etal in peer review 2022

L0 ms
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s00ms First detection of rotational activities (RAs) -

Rotational Activities were classified as
PV-RAs and non-PV-RAs according to
their location

a and b: CLmean in AP and PA projection. In
anterior wall two areas of interest are identified
by a set of colors different from white and from
purple, compatible with non-PVs rotational
activity (black arrow — red-yellow-green area
surrounded by black dashed line — in the range
120-300 ms). Note the posterior wall
completely white, expression of CAFAEs (<120
ms), without any rotational activity;

¢ and d: SD map applied to the basal CLmean
reveals absence of stability of the supposed
rotational activity (white arrow — purple area
surrounded by white dashed line — =50 ms).

| 250 ms

The areas of interest were identified by a set of colors different from purple

and from white, and their boundaries were indicated by dashed lines Rillo etal in peer review 2022

10 ms¢
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Pl ACE© "=

500 ms

50 ms

A-1: in AP projection,
a single area of interest
in the anterior wall
(black  arrow  and
yellow-red area within
black dashed line — in
the 120-300 ms range)

A-2: in PA projection,
multiple  areas  of
interest in the posterior
wall (black arrows and
areas within  black

dashed lines).

First detection of rotational activities (RAs)

500

250 ms

u

Subsequently, in order to
define the temporal stability
of the RAs, the CLmean map
was upgraded by applying the
standard  deviation  (SD),
between 0 and 50 ms. The
areas of interest in which the
colors white/red were present
were deemed to be an
expression of  maximum
stability, as SD was close to
0. The areas of least stability
were identified by the colors
green/blue, with SD close to
50 ms. The color purple
identified the absence of
stability of rotational activity,
as the SD proved to be
greater than 50 ms.




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

Pl_ ACE@ "= Decision on strategy of RAs (PV-non-PVs) RF Ablation

C-1: In sinus rhythm restored by
means of DC shock, the 03-06 mV
voltage map reveals the exclusive
presence of healthy tissue in the
posterior wall. The white circles
indicate the points of RF delivery
during AF with the WACA technique
and Lesion index <5.0, while the
yellow circles indicate those between
5.0 and 5.5. C-2: Complete PVI
(gray color) and absence of electrical
activity in the area of interest
compatible with stable RA treated
during AF (asterisk and area
surrounded by white dashed line).

Rillo et al in peer review 2022
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PL/A\CE © ‘Identification of 2 areas of interest compatible with PVs-RAs, one

of a micro-reentrant driver type and the other of a rotor type
CLmean Standard Deviation [l

SW oS
00%

AW 00S'L

RF Ablation of RAs

Rillo et al in peer review 202
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PLACE© ™ SATA

All patients
STEPWICE APPROACH —  PV/nonPVRAs Ablation + PVI
) First Step l
All patients
Re-map during AF
to demonstrate elimination

- Transesophageal Eco - Intraprocedural
- OA (oral anticoagulation) minimum discontinuity The criterion adopted for
- After transeptal puncture: Bolus of Eparin interrupting PVl during AF was
(5.000-7.000 LU. in antiVitK-pts, 5.000-10.000 I.U. in DOAC- demonstration of the presence of
pts) any value of ACT <300 ms during monitoring every 30 m’ voltages <0.3 mV along all the
prompted further infusion of 1000 L.U. lesion lines (gray color)
- Immediately before RF delivery was started: deep sedation
with spontaneous breathing was achieved by means of i

remifentanil infusion
ECV (External Electrical Cardioversion)

to remap in sinus rhythm
l Second Step

demonstration of Complete PVI

Approach during SR
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Second demonstration of Complete PVI

In accordance with the predetermined objectives set in each group, we split the data concerning the

obtainment of PVI (O-PVI) acquired during AF from the data concerning the demonstration of PVI (D-PVI)

O-PVI 1)

2)

3)

acquired in sinus rhythm

SATA Group

LST maximum value: 4.0 - 5.0 for the posterior
segment of the 4 PVs; 5.0 - 5.5 for the lateral/septal
segment and the carina between the single veins, and
5.5 - 6.0 for the anterior segment and the ridge
between the left atrial appendage and the left
superior pulmonary vein

Absence of visual gaps, identified as a distance of >6
mm between 2 contiguous points of RF delivery

HD map during AF using the range 0.3-0.6 mV with
demonstration of voltages <0.3 mV along the lesion
lines (gray color).

RF applied for at least 30 seconds to each site before
the catheter tip was moved to an adjacent site

RF power of 30 Watts for the anterior segment of the
PV and 25 Watts for the posterior segment

Minimum contact force of the ablation catheter of 5
g for at least 25% of the duration of delivery.

1)
2)

3)

4)

6)

Control Group

AT of 330 for posterior, septal/lateral sections and carina, and
450 for anterior sections of the PVs and the auricular ridge
Absence of visual gaps, identified as a distance of >6 mm
between 2 contiguous points of RF delivery

HD map during AF using the range 0.05 — 0.5 mV with
demonstration of voltages <0.05 mV along the lesion lines
(red color).

RF applied for at least 30 seconds to each site before the
catheter tip was moved to an adjacent site

RF power of 30 Watts for the anterior segment of the PV and
25 Watts for the posterior segment

Minimum contact force of the ablation catheter of 5 g for at
least 25% of the duration of delivery.

. Common Criteria

B Differential Criteria
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PLACE® ™™

Second demonstration of Complete PVI

In accordance with the predetermined objectives set in each group, we split the data concerning the

obtainment of PVI (O-PVI) acquired during AF from the data concerning the demonstration of PVI (D-PVI)

D-PV1

acquired in sinus rhythm

SATA Group

HD map using the range 0.3-0.6 mV with
demonstration of voltages <0.3 mV (gray color)
Waiting time >30 min

Absence of conduction into the PVs (entrance block)
during pacing from the coronary sinus and from the
left atrial appendage

Absence of conduction from the PVs (exit block)
during transvenous pacing

Pacing on the lesion line

i.v. infusion of isoproterenol (3 pg with increments
every 5 min according to the heart rate response and
tolerance, up to a maximum dose of 30 pg).

)
2)
3)

4)

6)

Control Group

HD map using the range 0.05-0.5 mV with demonstration of
voltages <0.05 mV (red color)

Waiting time >30 min

Absence of conduction into the PVs (entrance block) during
pacing from the coronary sinus and from the left atrial
appendage

Absence of conduction from the PVs (exit block) during
transvenous pacing

Pacing on the lesion line

i.v. infusion of isoproterenol (3 pg with increments every 5
min according to the heart rate response and tolerance, up to
a maximum dose of 30 pg).

. Common Criteria

B Differential Criteria
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PLACE@ Efficacy of a RF Lesion ?;;9‘ -

LABORATORES FOR ADVANCES IN CARDIAC EXPERIENCE

is related to contact force (LSI or Al), Catheter stability, Time-Power-Temperature.....” '
1 2 3

A.l

L.S.1. between

[ ] Posterior segment 4-5 330 [l Posterior segment

- Septal and Lateral segment 5-5.5

B Anterior segment 5.5-6

as0 [ Anterior segment

....having to intercept the default parameters
of the Lesion Index or the Ablation Index.....
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PLACE© ™ SATA

All patients
STEPWICE APPROACH ————  PV/nonPVRAs Ablation + PVI
) First Step l
All patients
Re-map during AF
to demonstrate elimination

- Transesophageal Eco - Intraprocedural
- OA (oral anticoagulation) minimum discontinuity The criterion adopted for
- After transeptal puncture: Bolus of Eparin interrupting PVl during AF was
(5.000-7.000 L.U. in antiVitK-pts, 5.000-10.000 L.U. in DOAC- demonstration of the presence of
pts) any value of ACT <300 ms during monitoring every 30 m’ voltages <0.3 mV along all the
prompted further infusion of 1000 1.U. lesion lines (gray color)
- Immediately before RF delivery was started: deep sedation
with spontaneous breathing was achieved by means of l

remifentanil infusion . . .
ECV (External Electrical Cardioversion)

to remap in sinus rhythm
l Second Step
demonstration of Complete PVI

l Third Step

Search and Treatment in SR
of non-Compact-LVZs

Approach during AF
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P'—ACE ©r Third detection of LVZs

AW S0
AW 00S'L

different color-coded between scar tissue and non-compact-LVZs

The voltage map used for LVZs detection
was constructed by applying the range
0.3-0.6 mV *. Compact LVZs <0.3 mV
(gray color) were deemed compatible
with scar tissue (S), and compact LVZs in
the voltage range 0.3-0.6 mV (compact
red or green or light-blue colors) with
dense fibrosis (DF). The color purple
identified electrical activity >0.6 mV,
compatible with healthy tissue. Non-
compact-LVZs, which were expressed by
a set of colors different from purple and
from gray in the range 0.3-0.6 mV, were
considered to be of interest for ablation
and were deemed to be compatible with
patchy fibrosis. The non-compact-LVZs
were subsequently treated by means of
RF delivery.

* Rillo etal JOA 2021
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PLACE© RESULTS

£5 N CARDIAC EXPERIINCE

Follow up of the two groups of patients

The numbers and percentages of patients with stable PV-RAs and non-PV-RAs activities, and
Follow-up with ne-I VZs

Group length
‘ @ Pts

(months)

Control 28.5+11.4
SATA 26.346.5 @ Stable PV-RAs 15/36 (48.4%)
p=0.325 ** @ Stable nonPV-RAs 4/36 (11.1%)
nclVZs 7/36 (19.4%)

Intra-procedural data of the 2 groups

ﬁ Location
LSPV= 3 15%

LIPV = 4 20%

SATA Control Group p value Stable PV-RAs ‘ RSPV=6 30%

(ﬂ=35) (ﬂ=36) RIPV =7 35%

; Stable nonPV-RAs PW= 4 100%

O-PVI 100% fulfilled 36— 100% 36-100% 0.999 PW= 7 50%

0-PVI not 100% filifilled 0- 0% 0-0% neLvzs | ool s

D-PVI 100% fulfilled 30-833% 31-86.1% 0.099 <ol
WACA alone 20— 80.6% 11-30.5% <0.001
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PLACEC© RESULTS

% ADVANCES IN CARDIAC EXPERENCE

Mean number per-patient of AF recurrences in the two groups

No AFsecurrence Cumulative proportion of patients free from AF episodes in the two groups
Group 0 1 2 3 a mean+5D
Control 20 (55.6%) 6(16.7%) | 8(222%) | 1(2.8%) | 1(2.8%) 0.81#1.1 .E 1.0
SATA 28 (77.8%) 5(13.9%) 3(8.3%) 0 ] 0.31:0.6 -f-_f
Chi-Square p=0.064 p=0.018* | 2
: : . ] | SATA
Analysis of all recurrences: the Incidence Rate and the Rate Ratio. .g 0.8 T =
. Incidence Rate g
AF Events per 100 | Rate Ratio _
Group Follow-up | A% | persons.year | (95%CL) § Log Rank test p =0.031
(years) (95% C.L) g 06
Control 85.5 29 [33.9(227-487) g % Control
(0.18-0.85) | P=0.009 ‘5
SATA 78.9 11 13.9 (6.9-24.9) E 0.4
Performance analysis. E
Re-do Total o
Performed Procedu._lres : 0.2
Group proposed | performed |procedures| Per Patient 2
S
[}
=
Control (36) 16 (44.4%) | 13 (36.1%) | 49 136 E o0 3
13 “ months
SATA (36) 6(16.6%) | 3(8.36%) 39 1.08 0 10 20 30 a0
Patients at risk Follow-up (months)
OR (95% C.L.) 0.25 0.16 Control 36 24 20 20
SATA vs Control | (0.07-0.83) |(0.04-0.63) SATA 36 31 29 9
P 0.02* 0.009* 0.004**
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PLACE© CONCLUSIONI

¥ ¢+ 4 e
FOCUS ON THE SOLUTION, NOT ON THE PROBLEM




