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PLACE® ™™ La vera “clinical question”:
OTTIMIZZARE i parametri CRT da beneficio?

Table 13 Summary of current evidence for CRT optimization

Parameter Standard CRT optimization Additional clinical benefit References
(current practice) (compared to standard)
LV lead position | Posterolateral * Avoid apical Benefit likely (less hospitalization for HF) | 70-72
* Target latest activated area Benefit likely (one RCT more responders, |73
less hospitalization for HF)
ﬁv delay h Fixed empirical AV

Echo-Doppler: shortest AV delay without (Gcertain or mild (one small RCT am 74

interval 120 ms truncation of the A-wave (Ritter’s several observational positive)
(range 100-120 ms) method) or change in LV systolic function

Device-based algorithms * Uncertain (two RCTs negative) 76,79
(SmartDelay, QuickOpt)

VV delay Simultaneous BiV * Echo: residual LV dyssynchrony * Uncertain or mild (one RCT showed 77
mild benefit)
* Echo-Doppler: largest stroke volume * Uncertain (one RCT negative, one 78, 80
controlled positive)
* ECG: narrowest LV-paced QRS; difference |* Unknown (no comparative study) 75
between BiV and preimplantation QRS
* Device-based algorithms (Expert-Ease, * Uncertain (three RCTs negative) 76, 82,83
\ ) Quick-Opt, Peak endocardial acceleration) \ /
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ma....quali fattori guidano la risposta alla CRT?

1: Dissincronia interventricolare (ottimizzazione sistolica VV)

2: Dissincronia Intraventricolare (ottimizzazione sistolica Multi Point Pacing; Multi Site
Pacing)

3: Riempimento (ottimizzazione diastolica)
€ QOttimizzazione automatica ( algoritmi basati sulla risposta emodinamica / elettrica)
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1- Come trattare la dissincronia interventricolare?

Empiric Pre-operative Intra-operative

Posterolateral Targeted Acute

wall approach resynchronization

v ] Up to 50% nonresponders v"  Mechanical dyssynchrony (Echo) v" Mecha | criteria
v"  Preferable in nonischemic v" Viability (MR, Echostress, SPECT) v Electricg criteria
cardiomyopathy

v Venous anatomy (MSCT)

Approaches to guide LV lead implantation

Vernooy K & al. Nat. Rev. Cardiol. 2014;11:481-93
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PLACE@ Dissincronia intraventricolare

\ Role of wavefront curvature in propagation of cardiac impulse

Stimolazione da array
lineare

Fast et al., Cardiovascular Research 1997: 33: 258-271

Stimolazione da singolo
elettrodo

Mid 3 "'
"~ Mid 2
" Distal1 *
12 )
o e 7
Vettori unipolari, T
bipolari e bipolari estesi i | numeri
: rappresentatno |
tempi di attivazione
in ms relativi al

punto piil precoce

Fronte d'onda convesso Fronte d’onda flat

Results:

= Mappe ottiche di attivazione ottenute con laser scanning

= Dimostrano che la stimolazione da singolo elettrodo genera un fronte d'onda pitl ellitico, mentre a
stimolazione da array lineare genera un fronte d'onda piu piatto

= | .a maggior curvatura del fronte d'onda pit elliico provoca una minor velocita di conduzione del 15%.
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Multipoint left ventricular pacing improves acute hemodynamic
response assessed with pressure-volume loops in cardiac
resynchronization therapy patients e
Pappone C. et al., Heart Rhythm 2014; 11: 394-401 effect of MPP on

hemodynamics over the full
cardiac cycle with PV loop
analysis

Results:
Relative to BASELINE, the best MPP
intervention as compared with the best
CONVY intervention significantly increased:
= dP/dtmax: 15.9% vs 13.5%; P<.001
= strokework: 27 2% wvs 19.4% P=.018

LY Prassure ey

0

i: = strokevolume: 10.4% vs 4.1% P=.003
i = gjectionfraction: 10.5% vs 5.3% P=_.003
e Adapted from:
e I e MOFEO‘-::;. the be;S_t MPrP ifnter\-_'ention “Insights from a CRT
LV Vokme (mLy CVolant L) P row acute diastolic function. Optimi . )
Dt MPP Confgumben  —— B GO Connigeraton — ptimization Clinic as
- Part of a HF Disease
Conclusions: Management
CRT with MPP can significantly improve acute LV hemodynamic parameters assessed with »”
: Program”.
pressure-volume loop measurements as compared with CONYW_
Importantly, we observed a non significant difference between systolic improvement in Mullens W & al: JACC
ischemic patients, who typically have poor CRT response, and in non ischemic patients. 2009:53;765-73
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PLACE S Ottimizzare.......

50

il Parametri AVD n =400 pz HF trattati con CRT:
NON-ottimizzati

n = 75 pz identificati come NR

T T T T T T T T

|

Suboptimal Arrhythmia ~ Anemia  Suboptimal < 90% Suboptimal  Persistent Underlying Compliance Primary RV
AV Timing LV Lead Biventricular Medical Mechanical narrow Issues Dysfunction
Position Pacing Therapy Dyssynchrony QRS

40

354

30

25+

Percentage

20

15

104

Adapted from:
“Insights from a CRT Optimization Clinic as Part of a HF Disease Management Program”.
Mullens W & al, JACC 2009:53;765-73
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QuickOpt (SJM) IEGM-based
SYNC A-V

Sistemi device-based per ottimizzazione AV e VV
SmartDelay (BSc) IEGM-based

.
A Sense Test P ‘
Ag+ A =SV,
50+ 60 =110

(Al
Long P-wave
Ag+ A= SAV,
120+ 30 = 150
A
SAV,

Optimal Sensed AVD =Ag + A
[A=300r80ms]

| ors

time

T S

_— -
~ Regular rhyﬂ'\m?\*
\\\ //
ves

Evaluate intrinsic
conduction

/.lnfn’ch Am

no
b

r
l \Wate = 10W 4

Automatiche

LV pacing
‘ AV from intrinsic AV

Biv .
AV from intrinsic AV and P-wave
VV from intrinsic AV and QRS

to re-evaluate conduction,
monitor for SUSPEND conditions

I

Adaptive-CRT (MDT) IEGM-based

Input
tamparary

Solo al FU

(manuale)

Start
SmartDelay |

Timing

|

[ SmartDelay Suggestions:

1) Paced AV Delay
2)Sensed AV Delay

Interventricular

Wexler LF & al. Circulation 1982
AU

S LVdP/dt max

I Valve leaflet spacing at
., onsetof LV contraction

oo short AVD Optimal 40 Too long AVD.

SonR vs. AV-synchrony

Bordachar P & al. PACE 2000

SonR ( Microport-
Sorin) Metodo
Emodinamico

sonkig)

Delnoy PP & al. Europace 2008
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80% - .

N = 122; n = 68 BiV+SyncAV vs n = 54 O

BiV BiV+SyncAV - narrowest QRSd; LV-

RV 30 ms BiV - nominal AV

32.4%
(140/110ms); LV-RV 30 ms
20% A
Compared to BiV pacing, BiV+SyncAV oo -

Super-
responder

42.6% [T Responder
M Nonresponder

60% A

% of patients

40% -

lead to asignificant increase in echo BiV (n=54) BiV+SyncAV (n=68)
response at 6M e Pre-operation At 6-month follow up

5.6%
The rate of superresponders in the s, ‘ B
BiV+SyncA group was significantly higher — | 4 N}E“ {;1‘,5% z
than that in the BiV group (34 [50.00%)] vs. y - ?:\;. " ‘o
12 [22.22%]; p=0.002) T
Clinical response, defined as a drop of 1 NYHA class relative 2
to baseline, was seen in 57 patients (83.82%) in the e 14.7% NYHA
BiV+SyncAV group compared to 36 in the BiV group (66.67%, P . .?:XC E i é

=0.033).

69.1% 50.0% 1y
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PLACE @ 7 one Sistemi automatici per ottimizzazione AV e VV

Adaptive-CRT

Clinical Combined Endpoint
(6-month FU)

100%
95% 1 _~~
0% +
85% 1~ _
sO% 7
759 +
O 17
65% 1
60% +
S0% s .

average Z-optim echo Adaptiv-CRT,

historical (Adaptiv Trial) ambulatory
cohorts (IEGM)

TF3% Ta4%%

Martin et al. Heart Rhythm, 2012
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Simultaneous
Biventricular
ECG

LVvVdP/dt max

Inflection point

R1 = 0.59
son -] = (inversion of the slope)

Sequential BiV 3
20 ms L+R P:
ECG ¥

I n

L§+R 20m?s I L] U

sonR1=0.85g

Valve leaflet spacing at

os onset of LV contraction

1
Too short AVD | Optimal AVD | Too long AVD

Sincronismo A-V& segnale SonR
Wexler LF & al. Circulation 1982

First Heart 4 AV CuspsWidely Separated
Souncd W Dikoo short

Amplitude

normalized) |

LV
PRESSUREO

Bordachar P & al. PACE 2000
Sincronismo V-V & segnale SonR

Delnoy PP & al. Europace 2008

PE M= 0.92

Longa st filling time
calerating AV flow
imal AV Interwal

PE& = 095

PEA _ .5 1.01

SonR (g
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5 VMO o

r .
50 160 150 e ) 150 3ia
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PLACE@ Respond CRT study: F.U. 12 mesi

80% I I
| | 75%
75% 73%
| |
70% | = 68% l
i | |
G2 62% I I
() = =
60% I I
55% | I
50% T T . T
Clinical Practice I Empiricor 1 Echo- QuickOpt, STATIC Adaptiv-CRT, SonR, AUTOMATIC
(CLEAR, histor | opt (FREEDOM) (FREEDOM) JAUTOMATICIEGM-  hemodyn. based
cohorts) . . based (6M FU) (12M FU)
Echo or STATIC Optimization AUTOMATIC optim.

Clinical Practice
(NO optimiz.)

(device-based)
@ in-hospital FU

(device-based),
ambulatory (continuous)




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

PI_ACE @ 9? Edizione

VARIABLE SonR AV & WV . Echo AV &VV SonR
(N=649) (MN=318) wEleE Better Better

Owverall 75.0% 70.4%
<H8.5years T2.6% 68.1%
=68.5 years T7.3% T3.2%
Male 71.6% 68.6%
Female 83.1% 73.9%
<30 kg/m?2 76.5% 69.5%
=30kg/m?2 T2.2% FT2.0%
= 25% T4.7% T2.7%
=25% 75.8% 65.3%
LEBB 76.8% F1.1%
Non LEBB 66.0% 65.8%
<150 ms 68.0% 59.5%
=150 ms T7.9% T74.3%
=200 ms 78.0% 74.0%
=200 ms T1.6% 65.9%
Ischemic 69.9% 66.7%
Non-lschemic 79.1% 74.3%
Yes 70.2% 43.1%
M 75.9% 74.8%
Yes 61.9% 46.3%
No 79.1% T73.6%
T72.3% 67.9%

76.8% T2.2%

69.6% T70.6%

75.9% 70.4%

76.1% F0.3%

65.7% FT2.0%

=

Age

Gender

B M1

LVEF

QRS morph.
QRS duration
PR interwval

Cardiomyopathy

0 Ryt sl il ol ol

History of AF

Renal dysfunction

Diabetes

Smoker

Beta Blocker

el el
i

nificant for interaction
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Clinical response rate in patients subgroups

p=0.03 p=0.02 P=0.02

Risposta clinica signif. superiore con SonR (@ 18M FU) in
TUTTI | sottogruppi ad alto rischio di non-riposta

PATIENTS WITH PATIENTS WITH PATIENTS WITH
AF HISTORY RENAL DYSFUNCTION LBBB QRS<150ms

Singh J et al. HRS 2017 (Chicago-IL, US)
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Hemodynamic
Response
Delta (LVESV) 6M
after CRT

Super-responde

egative-responders.
t LVESV

& LVESV 230%
A
i s 290/,

Long-Term Prognosis After
Cardiac Resynchronization Therapy
Is Related to the Extent of Left Ventricular
Reverse Remodeling at Midterm Follow-U

-

Responders
| LVESV 15-29%
\

Non-responders

| LVESV 0-14%

Ypenburg C, Van Bommel RJ & al. JACC 2009
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-

Super-risposta con ottimizzazione emodinamica

500 P= 0,026 P=0,022
(o]

70% 67% P=0,043 66%

60%

52%

50% 48%

40%
® SonR (n=160)

Echo (n=78)

30%

20%

10%

0%

M12: % Echo RESP M12: % Echo SUPER-Rjesp M18: % Clinical Response

Delnoy PP et al. HRS 2017 (Chicago-IL, US)
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PI_ACE@ 7 Clinical Study

. Automatic Continuous CRT Optimization to Improve
Hemodynamic Response: An Italian Single-Center Experience

Gregorio Covino (-, Mario Volpicelli ", and Paolo Capogrosso

Department of Cardiology, Ospedale San Giovanni Bosco, Napoli, Italy

International Journal of Vascular Medicine
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All

Ischemic HF
(n=31) n=20 (m=11)

Non ischemic HF

O ALVEE>5% (R-HR)
B ALVEF>15% (R-HSR)
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PLA( :E (\( ™) " Edizione Usefulness of Hemodynamic Device-Based Optimization

in Heterogeneous Patients Implanted with Cardiac
Resynchronization Therapy Defibrillator

Gregorio Covino ' - Mario Volpicelli' - Carmine Ciardiello? - Paolo Capogrosso'

a AV delay
Due principali effetti dovuti al SonR:
Minore valore medio di AV
. o 40 Min = &0, Max = 130
effettivamente programmato (pit della e
meta dei pazienti aveva un AV medio e
paria 75 ms. b AV delay
Maggiore variabilita dei valori AV * I\-UJ—\-’_\_/_\_/_U—\—\_/—
automaticamente programmati dal
SonR (Range medio di variabilita pari a _
Min = &0, Max = 80
20 Mean + studev = W7
39 mS)‘ 0 I} Range = 15
CW =942

Covino et all: JCTR 2020
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PLACE® CRT Responder

Among 57 patients receiving CRT-D, 39 (69%) showed a
LVESV reduction > 15%. This response rate is absolutely in

Maggiore probabilita di risposta strumentale alla
CRT nei pazienti che registravano una alta

line with what has been demonstrated in the Respond-CRT variabilita del valore AV (Alto coefficiente di
trial 2. At 12-month follow-up, there was a very significant variazione). ¢ Larisposta é risultata correlata
reduction of left ventricular dimensions associated with an non tanto al valore medio di AV ma piuttosto alla
increase of ejection fraction from 29.2 to 37.8% in the overall frequenza ed al range che tale valore assumeva.
population (Table 2).

Parameter Responders (39 pts) Not responders (18 pts) P

Left atrial diameter (mm) 484+52 51.8+4.5 0.021

Average coefficient of variation 143+34 12.4+3.2 0.046

NYHA class IV (%) 83.3% / 644% 16.7% / 35.6% 0367

Age (years) 67.8+£9.7 72.3+99 0.111

Covino et all: JCTR 2020
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PLACE@ " “impatto dell'ottimizzazione della diastole nella risposta
clinico-strumentale..........

La variabilita del AV ¢e influenzato solo dalle dimensioni dell’atrio e risulta indipendente
dall’eziologia e dalla presenza di BBS. € Questo potrebbe aver portato di conseguenza una maggior
numero di responder nei sottogruppi meno predisposti come appunto Ischemici e non-BBS.

J. of Cardiovasc. Trans. Res.

Table 4  Variability index in specific subgroups

Variability Index — AV 5t Dev p (between groups) AVIQR p (between groups) AVCV p (between groups)
Groups |

[HD 11.0 0.798 13.8 0.736 14.1 0.598

Not [HD 10.8 13.1 13.6

LAD>49 mm 9.6 0.007 125 0365 124 0.006

LAD <49 mm 12.1 143 151

LBBB 11.1 0612 15.1 0232 14.0 0.783

Not LBBB 10.6 12.7 13.7

No or mild MR 11.2 0.675 14.1 0.754 14.6 0.167

Moderate to Severe MR 10.8 134 133

AV Average, St Dev standard deviation, QR inter quartile range, CV coefficient of variation
Covino et all: JCTR 2020
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PLACE CONCLUSIONI :

* Per incrementare la risposta alla CRT, sono sempre maggiori le evidenze a favore del
ruolo dell’ottimizzazione della configurazione e dei parametri di stimolazione.

* La stimolazione di tipo Multi Point ha dimostrato di poter contribuire a contrastare la
residua dissincronia meccanica, mentre | sistemi di ottimizzazione automatica e
sopratutto emodinamica hanno mostrato di poter incrementare il tasso di risposta alla
CRT, agendo in modo particolare sul riempimento (ottimizzazione diastolica)

* | pazienti che traggono maggior giovamento dalla ottimizzazione sono proprio quelli
pit compromessi ( RESPOND ), per i quali ci aspetteremmo invece risposte alla terapia
CRT meno soddisfacenti

* Le casistiche dei pazienti ottimizzati su base automatica nella pratica clinica
evidenziano una particolare tendenza verso un aumento della quota dei pazienti super
responder
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