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Ablate and pace: BVP vs. RVP 4

PAVE study

RN Doshi et al. J Cardiovasc Electrophysiol 2005;16:1160-1165.

APAF ftrial

Brignole M et al. European Heart Journal 2011;32:2420—-2429.

Left Ventricular-Based Cardiac Stimulation Post AV Nodal
Ablation Evaluation (The PAVE Study)
RAHUL N. DOSHI, M.D.. EMILE G. DAOUD, M.D..* CHRISTOPHER FELLOWS, M.I}..j

KYONG TURK. M.D..1 AURELIO DURAN, M.D..5 MOHAMED H. HAMDAN, M.[>..9
and LUIS A, PIRES. M.D.{1 for the PAVE Study Group
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Cardiac resynchronization therapy in patients
undergoing atrioventricular junction ablation for
permanent atrial fibrillation: a randomized trial
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Ablate and pace con BVP vs. terapia medica

APAF-CRT

Cumulalive probability (%)
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APAF-CRT morbidity trial

Brignole et al. European Heart Journal (2018) 39, 3999-4008.

HF hospitalizzation

Harard ratio, 0.30 (95% CI, 0.11-0.84)
P=0.02 by Cox regression
P=0.02 by log-rank test
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APAF-CRT mortality trial

Brignole et al. European Heart Journal (2021) 42, 4731-4739.

All-cause death
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His Bundle Pacing: la stimolazione piu fisiologica possibile
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Mantenimento/ripristino del normale sincronismo interventricolare (RV+LV)
e del sincronismo intraventricolare sinistro
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Permanent, Direct His-Bundle Pacing
A Novel Approach to Cardiac Pacing in Patients With Normal
His-Purkinje Activation

Pramod Deshmukh. MD: David A. Casavant. MS:
Mary Romanyshyn, CRNP; Kathleen Anderson. BSN

Circulation. 2000;101:869-877

18 pts with QRS <120ms, AF with tachycardiomyopathy scheduled for AVN ablation
His pacing successfull in 12/14 patients with DHBP with EP catheter

Acute thresholds 2.4+1.0 V @0.5ms CPI 4269 Sweet tip lead with modified J
Mean procedure duration 3.7+1.6 hours stylet with posterior curve

1 exit block, 1 lead dislodgment
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Deshmukh P, et al. Circulation. 2000 Feb 29;101(8):869-77.



ABLATE AND PACE CON STIMOLAZIONE HISIANA




His-bundle pacing vs biventricular pacing following

Ablate a n d pa Ce: atrioventricular nodal ablation in patients with atrial

fibrillation and reduced ejection fraction: A
H B P vs BVP multicenter, randomized, crossover study—The
° ALTERNATIVE-AF trial @

Weijian Huang, MD, FHRS,*' Songjie Wang, MD,*" Lan Su, MD, FHRS,*'

Guosheng Fu, MD,? Yangang Su, MD, FHRS," Keping Chen, MD, FHRS,*

Jiangang Zou, MD, FHRS,' Hongwei Han, MD,* * Shengjie Wu, MD,* ' Xia Sheng, MD,*
Xueying Chen, MD, FHRS," Xiaohan Fan, MD," Lei Xu, MD, *! Xiaohong Zhou, MD,'!
Guangyun Mao, MD,** Kenneth A. Ellenbogen, MD, FHRS,"

Zachary I. Whinnett, MD, PhD*"
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Huang W, et al. Heart Rhythm. 2022 Jul 14:51547-5271(22)02172-5.



Ablate and pace: CSP vs.

Procedural findings:

BVP
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ORIGIMAL ARTICLE
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Pietro PalmisanoMD*
Paolo Donatea MD* | Ernesto Ammendala MDY | Vittorio Aspromonte MD® |
Pier Lugi Pellegrine MD” | Giuseppe Del Giorno MD?
Lorenzo Bartoli MDY
Antonio Parlavecchio MD® | Francesco Di FraiaMD® | MNatale Daniele Brunetti MD™'" |
Angelo Carbone MD® | Gerardo Migro MD, PhD® | Mauro Biffi MD® |

Michele Accogli MD®

Ablate and pace: Comparison of outcomes between conduction
system pacing and biventricular pacing
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Palmisano P et a. Pacing Clin Electrophysiol. 2023;46:1258-1268.

P value (BVP P value (BVP P value (BVP

Parameters BVF (n=263) HEP [n=68) LEBAP(n=42) vs. HEP) vs. LBBAP) vs. LBBAP)
Implantation
Procedure time in minutes, mean+5SD 103.9+65.7 65.9+26.5 56.0£20.5 <0.001 <0.001 0.041
Fluoroscopy duration in minutes, meantSD 23.5+28.5 17.3+22.2 10.2+7.4 0.096 0.003 0.048
Patients receiving a PM n=172 n=4& n=34
Type of device implanted
Dual-chamber PM, n (%) 0(0) 26 (56.5) 33 (97.1) <0.001 <0.001 <0.001
| Biventricular PM, n (%) 172 (100.0) 20 (43.5) 2 (5.9) <0.001 <0.001 <0.001 |
Atrial lead implanted, n (%) 62 (36.0) 17 (37.0) 13 (38.2) 0.909 0.808 0.907
RV backup lead implanted, n (%) - 46 (100.0) 18 (52.9) - - <0.001
mea:z;ﬂ number of ventricular leads implanted, 2.0+0.0 2.0+0.0 1.5:0.5 1.000 <0.001 <0.001
Pacing parameters of C5/C5P lead at
implantations
Pacing threshold in Volt, meantsSD 1.2+1.0 1.2+0.7 0.610.4 0.791 <0.001 <0.001
Pulse width in milliseconds, mean+5D 0.6+0.2 1.0+0.1 0.5+0.1 <0.001 <0.001 <0.001
Pacing impedance in Ohm, meanzSD 734.8+217.3 557.2+147.8 664.0£162.1 <0.001 0.044 <0.001
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Ablate and pace: Comparison of outcomes between conduction
system pacing and biventricular pacing
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Palmisano P et a. Pacing Clin Electrophysiol. 2023;46:1258-1268.
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Ablate and Pace con CSP: quando eseguire

Simultaneamente all’impianto vs. in differita

Freedom from first complication

I'ablazione della giunzione AV?

Risk of complications
(24-month follow-up)

Journal of rf\
Clinical Medicine Hqﬂy

Arficle
“Ablate and Pace” with Conduction System Pacing;
Concomitant versus Delayed Atrioventricular Junction Ablation

Pietro Palmisano '+ 0 Matteo Ziacchi 2, Gabriele Dell’Era *, Paolo Donateo *, Lorenzo Bartoli &,

Giuseppe Patti *7, Jacopo Senes ¥, Antonio Parlavecchio %0, Mauro Biffi *0, Michele Accogli !
and Giovanni Coluccia Lt
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Number of hospitalizations
Number of hospital treatment days

Palmisano P et al. Clin. Med. 2024, 13, 2157.




Ablazione della giunzione AV simultanea
alllimpianto: quale approccio utilizzare?

Approccio femorale vs. Approccio superiore

Recebved: 31 July JR l Fevied: 258 September 223 | Acceptet: T Oct e 023

Iml:lﬂ 11 pace TEE4T pA E E I
i
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Superior approach from the pocket for atrioventricular
junction ablation performed at the time of conduction system

(A) (B) pacing implantation
50 - p=0.018 8 - p=0.114
i 45 = E 7 Pietro PalmisanaMD' & | Antonio Parlavecchio MD'™ | Pasquale Crea MD, PRD® |
g 40 4 =] Alessandro Guido MD' | Michele AccogliMD! | Giovanni Coluccia MD!
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304 E 5+ Palmisano P et a. Pacing Clin Electrophysiol. 2023;46:1652-1661.
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0- 0 - Time to ambulation from procedure completion inh, 19.8+01 27+32 =001
mean + 50
Time to discharge from procedure completionin b, 271+51 M0x27 =001
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Ablazione della giunzione AV simultanea
all'impianto con approccio superiore:

impatto sul carico di lavoro infermieristico
e sulla soddisfazione del paziente

Impact on nurse workload and patient satisfaction of atrioventricular junction ablation

performed simultaneously with conduction system pacing using a superior approach
from the pocket compared to the conventional femoral approach

patients with symptomatic permanent atrial fibrillation undergoing simulaneous
conduction system pacing and atrio-ventricular junction ablation
AY junction
ablation

J 1
1~ 0
1~ 0
* Ward nurse workload w
¥ o

The use of a superior approach for AV junction ablation is a valid alternative to conventional

Superior approach via axillary or
subclavian vein, from the pocket

femoral access. Superior approach significantly reduces nurse workload, and is associated with
greater patient satisfaction.

@ ESC European Journal of Cardiovascular Mursing (2024) 00, 1-10 ORIGINAL RESEARCH
European Society hitpsiidoiorg/10.1093 curjen/nac043
of Cardiology

Impact on nurse workload and patient
satisfaction of atrioventricular junction
ablation performed simultaneously with
conduction system pacing using a superior
approach from the pocket compared with the
conventional femoral approach

Pietro Palmisano 0 '#, Sergi Cesario', Vincenzo Panico', Marco Valerio Chiarillo’,
Maria Domenica Chiuri', Maria Lucia Martella', Gianluca Stefanelli',

Deborah Martella', Raffacle Mauro', Maria Antonietta Ponzetta’,

Antonio Parlavecchio'?, Michele Accogli’, and Giovanni Coluccia'

Femoral approact

Palmisano P et a. European Journal of Cardiovascular Nursing 2024.
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CARE-HF MADIT-CRT

N Engl J Med. 2005:352:1539-49. N Engl J Med. 2009;361:1329-38.
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CRT mediante stimolazione biventricolare:

Super-responders
4 LVESV 230%

57%

Responders
L LVESV 15-29%

una terapia imperfetta

Cause di mancata riposta alla CRT
mediante stimolazione biventricolare

Negative-responders, 22%
T LVESV

Non-responders, 21% '
4 LVESY 0-14% 10
5 I 1B
0 - - - . : I

Suboptimal  Arhythmia  Anemia  Suboptimal <90%  Suboptimal Perssstend  Underdying Compliance Primary BY
AV Timing LV Lead Biventricular Madical Mechanical namow Is5uas Dysfunction
Position Pacing Therapy Dyssynchrony QRS

Percentaga

Ypenburg et al. J Am Coll Cardiol. 2009 ;53:483-90.
Mullens W, et al. J Am Coll Cardiol. 2009;53:765-773.



CRT mediante stimolazione biventricolare:
un percorso ad ostacoli non sempre semplice...

Stimolazione del nervo frenico

Soglle accettabili
Stabilita dell’elettrocatetere

Disponibilita di rami in zona target

| Cannulazione del seno coronarico
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Correzione del BBS mediante stimolazione del fascio di His

Left Bundle
Branch Block

Site of Block

" /

AVN b‘
#’_

Pacing
Lead

HB LAF

Restored Native
Conduction

HB

AVN O/‘ e
#
% Narula OS. Circulation 1977.

Longitudinal Dissociation in the His Bundle

Bundle Branch Block due to Asynchronous Conduction
within the His Bundle in Man

Onkar 5. Narurs, M.D.

BH Pacing PTOXimal
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(RA)
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Correzione del BBS mediante stimolazione del fascio di His
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Correzione del BBS mediante stimolazione del fascio di His
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Upadhyay GA et al. Circulation 2019;139:1876-1888.
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CSP come alternativa alla BVP
nella CRT:
Efficacia
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HBP come alternativa al pacing L
biventricolare

£ 11, Nweesfiber 2001 Pages 2471-2432

A Randomized Trial of His Pacing Versus
Biventricular Pacing in Symptomatic HF

_ Patients With Lett Bundle Branch Block (His-
50 patients QRS Intention-to-Treat NYHA Intention-to-Treat .
LVEF 535% Alternative)
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Pacing Thresholds Implantation &-month FU
(V at 1 ms dur) (V. at1ms dur)

His-leads (n = 19) 22+12 2416
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* p <0.05 baseline vs. 6-months FU  +p <0.05 His-leads vs. LV-leads I Baseline | 6 months

Vinther M, et al. JACC Clin Electrophysiol. 2021;7:1422-1432.



CSP: modalita di stimolazione a confronto

His bundle
pacing

Zona target piccola, tecnicamente difficile da
raggiungere, lenta curva di apprendimento

Alte soglie di stimolazione con andamento
imprevedibile nel follow-up

Possibilita di correggere il BBS solo in una quota
di pazienti (non prevedibile a priori)

Heckman L, et al. Heart. 2020;106:1883-1889.



LBBAP: stimolazione parziale del sistema di conduzione
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LBBAP vs. BVP per la CRT:

Studio randomizzato LBBP-RESYNC trial

40 NICM Patients
SR + CLBEBB

Randomization (1:1)

LBBP-CRT Group
(N=20) O — >

i
¥ ¥
LBBP-CRT LBBP-CRT BivP-CRT
Intention-to-Treat JPecProtocs P=r-Protocol
(n =20) (n =18) (n = 161

BiVP-CRT Group
(n=20)

BiVP-CRT
Intention-to-Treat
(n=20)
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S8 Journal of the American College of Cardiclogy

Wolumss B, e 10, IV September J02E Pages LIGS-1210

Randﬂmized Trial of Left Bundle Branch vs
Biventricular Pacing for Cardiac
Resynchronization Therapy

Yag Wang MO, PhD * *, Hagiie Zhy MO " *, Xiacfeng Hoy MO ¥, Zhap Warg M0, PHD ",
Eungwel Zoa MO ©, Zhivang Qisn MO, PhD *, Yonmyue Wei MO, PhD =, Miang Wang 8% °,
Lengyae Zhang MO *, Xiacfei Li MO *, Zhimin Ly MO ¥, Shuan Xoe MD *,

Chactang Cin MO, laxln Zeng ME", Hid LLMD . Hopgping W MD *, Hang ba MEQ"
Kennuth A, Ellanbogan MO %, Michas! B. Goeld MD, PRO, Xiashan Fan MO, EhD® 2 @ ...
langang Zoa MO, PHD " F 2 25

Treatment Effect at 6 Months:5.6

s

2

?

(95% Cl1: 0.3-10.9)

P=0.039

Change of LVEF from Baseline (%)
)

LBBP-CRT

Wang Y, et al. J Am Coll Cardiol. 2022;80:1205-1216.



LBBAP vs. BVP per la CRT: L eeen
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International CO"aborative LBBAP StUdy Cnmpansnn of Left Bundle-Branch Area

Observational, retrospective. 1778 patients: BVP 981, LBBAP 797.
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Pacing to Biventricular Pacing in Candidates
for Resynchronization Therapy
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Left Bundle Branch Area Pacing
VersusBiventricular Pacing as Initial
Strategy for Cardiac Resynchronization

Composite Outcome: HF-Related Hospitalization and

Initial Implant Strategy for CRT (n=371) i b All-Cause Mortality
100% 4 ! .
LBBB + LVEF <359 1 :
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LBBAP vs. BVP per la CRT:

Metanalisi

HF hospitalization
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Left bundle branch pacing versus biventricular pacing for
cardiac resynchronization therapy: A systematic review and

meta-analysis

Antonio Parlavecchio MDY Giampaolo Vetta MD*

Giovannl ColucciaMD® | Michele Magnocavallo MDY

Lorenzo Pistelli MD' | Gluseppe Dattilo MD. PHD"
Scipione Carerj MDy PhD

Pasquale Crea MD, PhD® | Pietre Palmisano MD-

| Rodolfo Caminiti D" |
Manuela Ajello MDY
Rosario Foti MD® |

| Domenico Giovanni Della Rioccca MD, PhD®

LBBP BVP Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% C1

Chen etal. 2022 2 49 5§ 51 7.5% 0.4210.08, 2.05] [

Hua et al. 2022 4 16 4 15 134% 094 [D.28, 3.09] —

Liang et al. 2022 16 154 60 337 T71.4% 0.58 [0.35, 0.98) -

Rademakers et al 2022 i 29 2 Hw/ 35% 0.62 [0.06,6.51]

Wang et al. 2020 0 10 1 0 20% 0.94 [0.04, 21.40]

Wuetal 2021 0 32 3 43 22% 0.22 [0.01, 4.06]

Total (95% C1) 290 518 100.0% 0.60 [0.39, 0.93] <

Total events 23 75

Heterogeneity Tau'?l]ElEI_' Chi*=131,d=5(P=093),F=0% - T 1 5 100

Test for overall effect =229 (F=0.02) Favours [LBBP] Favours [BVP]

(A) AQRS
LBEP avp Mean Difference Mean Diference

Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 85% CI
Chen et al, 2022 77 1548 49 4915 196 51 298% 2785([2241,3329 +
Guo et al. 2020 86 147 N 323 146 1 139% 23.70[14.84, 32.56) e
Hua etal. 2022 4862 2629 21 2065 2828 20 44% 27.97[11.24,44.70) m——
Lietal 2020 542 198 27 178 304 54 95% 3I640[2538 47437 =
Liu et al. 2021 641 188 27 325 223 35 106% 31.60021.33 41.87) =t
Rademakers etal 2022 438 171 29 149 257 36 104% 28.90[18.45 39.35] —
Wang etal 2020 608 208 10 33 N4 30 53% 27.80[12.74,42.86 =
Wuetal 2001 639 163 30 256 206 49 159% 38.30(30.10, 46.50] s
Total (95% CI) 214 286 100.0% 30.26 [26.68, 31.84] ]
Heterogeneity, Tau®= 349, Chi*=804, df=7 (P=033); P=13% 100 50 0 50 100

Test for overall effect 2= 1657 (P < 0.00001)

Favours [BVP] Favours [LBEP)

10 studies (8 prospective, 1 randomized controlled
trial,1 retrospective study) enrolling 1063 patients

Parlavecchio A et al. Pacing Clin Electrophysiol. 2023;1-8.
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Left bundle branch pacing versus biventricular pacing for
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(B) A LVEF

LBEP BVP Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% C1
Chen etal 2022 mas 118 49 151 9898 51 S54% 570 [1.41,9.949]
Guo edal 2020 05 96 N 154 M2 N 25% S10R LN 1141 -
Huaetal 2022 1566 1459 21 1257 113 20 16% 289}F503 1081) ——
Li etal 2020 16 75 27 63 76 54 8% 470[62213.18 ——
Lot al. 2021 172 83 21 137 115 3% 3™ 350 168, 8.68) =T = .
Rademakers et al, 2022 151 117 29 93 123 I/ 29% S580F0.05 1165
Wang etal 2020 1686 671 10 1287 1077 30 31% 589|022 11.56
Wang etal 2022 nog 1891 20 1562 184 30 BO6% 546 [4 27,665 o
Wu el & 2021 M 104 I} 167 146 48 31% T.30[1.65, 12.95]
Total (95% CI) 234 M6 100.0% 5,78 [4.78, 6.77) f
Helerogeneity Tau®= 000 ChP=673 di=8(P=057 F= 0% -ifﬂ -1=[| x 1=|:r ;-=|]
Testfor overall effect 2= 11,32 (P « 0.00001) Favours [BVE] Favours [LEBP|

(A) Responders

LBAP BVP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H Random, 95% C| M-H, Random, 95% CI
Chenetal. 2022 42 49 41 81 1956% 1.07 [0.89,1.27] S Ea—
Guo et al. 2020 19 A 17T 129% 112087143 —_—t—
Lietal 2020 M Fi B/ S 143% 1.331.06, 1.68) B —
Liu etal 2021 24 i 24 35 121% 1.30 [1.00, 1.68) [
Rademakers el al. 2022 5 1 28 36 145% 1.11[0.88,1.39 e T —
Yiang etal 2022 16 18 14 16 131% 102|078, 1.30] P —
W et al, 2021 8 30 0 49 134% 1.521.20,1.94] ——
Total (95% Cl) m 262 100.0% 1.19[1.07, 1.32] E -3
Total events 178 140
Heterogeneity, Tau®= 0.01; ChiF= 9.18, df= 6 (P = 0.16); P= 35% 0% 07 ! e 1

Test for overall effect Z= 314 (P=0002)

Favours [BVP] Favours [LBBP)

10 studies (8 prospective, 1 randomized controlled
trial,1 retrospective study) enrolling 1063 patients

Parlavecchio A et al. Pacing Clin Electrophysiol. 2023;1-8.




Potenziale effetto proaritmico della BVP
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Potenziale effetto proaritmico della BVP

Rischio residuo di eventi aritmici ventricolari
nei super-responders alla CRT

200 bpm

Cumulative incidence of VTA>

0.40 +

0.30 ~

0.20 4

0.10

0.00 -

Unadjusted P<0.001

LVEF<=35%

LVEF 36-50%

LVEF >50%

Residual
» risk of 1%

T

3.0
Years after 12 month echocardiogram

Ruwald et al. Circulation 2014;130:2278-2286.
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Rischio aritmico LBBAP vs. BVP:
International Collaborative LBBAP Study

1778 patients undergoing CRT (981-BVP, 797-LBBAP) matched with propensity score matching.

LBBAP

“\-..-r

Time to sustained ventricular tachycardia / ventricular

Probability of Sustained VT/VF

025

0.20

oS

ln

fibrillation among all patients (N=1414)

— LBBAP
— BVP

HR 0.46 (95% CI 0.29-0.74); p < 0.001 9.3%

Time to Sustained VT/VF (Years)

Time to new new-onset atrial fibrillation in patients

without prior history of atrial fibrillation (N=890)

0.15

HR 0.34 (95% Cl 0.16-0.73); p = 0.008 6.6% I

o.10
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Herweg B, et al. Circulation. 2024;149:379-390.
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nella CRT:
Safety



LBBAP, rate di successo e complicanze:
il registro MELOS

MELOS — MULTICENTER EUROPEAN LEFT BUNDLE BRANCH AREA PACING OUTCOMES STUDY

Prospective, multicenter,

registry-based observational study m

E

Independent predictors of LBBAP lead implantation failure

Heart failure indication OR 149, 95% Cl| 1.01-2.21
Baseline QRS duration, per 10 ms  OR 1.08, 95% Cl 1.03-1.14
LVEDD, per 10 mm increase OR 1.53, 95% Cl 1.26~1.86

9
14
Participants EEE European centres

LBBAP implantation success
Bradycardia indication success  92.4%
Heart failure indication success  82.2%

LBBAP lead complications 8.3%
* Acute perforation to LV 3.7%
* Lead dislodgement 1.5%
* Acute chest pain 1.0%
* Capture threshold rise 0.7%
* Acute coronary syndrome 0.4%
* Trapped/damaged helix 0.4%
* Delayed perforation to LV 0.1%
¢ Other 0.7%

@' ESC i b ek R CLIMICAL RESEARCH

Evntymmie Soewdy jyye i o ---:N.ﬁ.a.-.---.:-lrv-n-“‘.
ol Cardaio i ¥ Arrtythmias

Left bundle branch area pacing outcomes:
the multicentre European MELOS study

Marek Jastrzebsii © ', Grreporz Kistbasa®, Osear Cano © 2, Karol Curila’,
Luuk Heckman®, Jan De Pooter®, Milan Chovanec”, Leonard Rademakers”,
Wim Huybrechts®, Domenico Grieco'”, Zachary I Whinnert"',

Stelan A). Timmer", Arif Elvan & ", Petr Stros’, Pawel Moskal®,

Haran Burri @ 'Y, Francesco Zanon @ "%, and Kevin Vernooy 0 L]

Capture threshold (0.77 V) and
sensing (10.6 mV) were stable during
mean follow-up of 6.4 months.

Jastrzebski et al. European Heart Journal 2022.




LBBAP: perforazione acuta del setto interventricolare

Incidenza del 4-18%

Ponnusamy SS et al. Heart Rhythm. 2022;19:728-734.
Jastrzebski et al. European Heart Journal 2022.
Palmisano P et al. Heart Rhythm. 2023;20:984-991.



HeartRhythm

LBBAP vs. BVP per la CRT:
complicanze a lungo termine
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Complications of left bundle branch area pacing compared with
biventricular pacing in candidates for resynchronization therapy: Results
of a propensity score—matched analysis from a multicenter registry @

Pietro Palmisana, MD,' Gabriele Dell'Era, MD,” Federico Guerra, MD,” Ernesto Ammaendola, MD, ,
Matteo Ziacchi, MD,” Mattia Laffi, MD,” Pacla Donateo, MD," Alessandro Guida, MD,
Chiara Ghiglieno, MD,” Antonio Parlavecchio, MD, " Antenio Dello Russo, MD,”

e [ ] o L] ° 3 : iffi, G poli, ¥ f ..
Definition of Complication [ i e Co i T

Prospective, multicenter, observational study
Device-related complications were predefined as any device-related enrolling 668 consecutive patients, with

adverse event that was identified after the implantation procedure LVEF 33.4+4.3% who underwent BVP

resulting in: (n=561) or LBBAP (n=107) for Class | or |l
indications for CRT, compared with

= death and/or propensity score matching.

Median follow-up: 18 months.
= permanent loss of device function due to mechanical or electrical

dysfunction and/or
= hospitalization and/or
= prolonged hospitalization by at least 48 hours and/or
" pacing system surgical revision

= LBBAP/CS lead deactivation due to loss of capture, or to
unacceptable increase in the capture threshold

Palmisano P et al.

Heart Rhythm. 2024 Feb 28:51547-5271(24)00225-X.



LBBAP vs. BVP per la CRT:
complicanze a lungo termine

Procedural findings:

Rhythm

HeartRhythm
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Complications of left bundle branch area pacing compared with
biventricular pacing in candidates far resynchronization therapy: Results
of a propensity score-matched analysis from a multicenter registry @

Pigtra Palmisano, MD,' Gabriele Dell'Era, MD,” Federico Guerra, MD,” Ernesto Ammendola, MD,"
Matteo Ziacchi, MD,” Mattia Laffi, MD,” Paclo Danatea, MD,” Alessandro Guida, MD,'

Chiara Ghigliens, MD,® Antonio Paravecchia, MD,' ! Antonio Della Russo, MD,

Gerardo Migra, MD, P‘hD.! Maura Biffi, MD_. Germane Gagogali, MD,” Jacopa Senes, MD, 3
Giuseppe Patti, MDD, Michale Accogli, MD," Gievanni Coluccia, MD'

Propensity score-matched

Prospective, multicenter, observational study

enrolling 668 consecutive patients, with
LVEF 33.4+4.3% who underwent BVP

(n=561) or LBBAP (n=107) for Class | or Il
indications for CRT, compared with

propensity score matching.
Median follow-up: 18 months.

Palmisano P et al.

Parameters
LBBAP (n=93) BVP (n=93) P value

Imp.la ntatiﬂﬂ.SUCCESSfU"‘f completed with the planned 90 (96.8) 91 (97.8) 0.650
pacing technique, n (%)
Procedure time in minutes, mean+SD 61.3+24.6 104.3+53.2 <0.001
Fluoroscopy duration in minutes, mean+SD 8.7+7.1 23.8+17.9 <0.001
Type of device implanted

Single-chamber, n (%) 3(3.2) 0 (0) 0.081

Dual-chamber, n (%) 23 (24.7) 0 (0) <0.001

Triple-chamber, n (%) 67 (72.0) 93 (100.0) <0.001 |
ICD backup, n (%) 74 (79.6) 72 (77.4) 0.721
Total number of leads implanted per patient, median (IQR) 3 (2-3) 3 (3-3) <0.001 |
AVIA, n (%) 25 (26.9) 23 (24.7) 0.738
Paced QRS duration in milliseconds, mean+SD 114.6+21.2 132.1+26.8 <0.001
Pacing parameters of LBBAP/CS lead at implantation

Pacing threshold in Volt, mean+5D 0.5+0.4 1.3+1.0 <0.001

Pulse width in milliseconds, mean+SD 0.5+0.0 0.6+0.2 <0.001

Pacing impedance in ohm, mean+5D 668.3+172.4 756.7+234.7 <0.001

Sensing in mV, mean+SD 12.1+6.8 12.2+8.9 0.932

Heart Rhythm. 2024 Feb 28:51547-5271(24)00225-X.
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LBBAP vs. BVP per la CRT:
complicanze a lungo termine
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Complications of left bundle branch area pacing compared with
biventricular pacing in candidates for resynchronization therapy: Results
of a propensity score—matched analysis from a multicenter registry &

Pietro Palmisana, MD,' Gabriele Dell'Era, MD,” Federico Guerra, MD, ' Ernesto Ammaendola, MD, ,
H H 1 Matteo Ziacchi, MD,” Mattia Laffi, MD," Paclo Donateo, MD,” Alessandro Guido, MD,'

RISk Of com pl ICatIOnS Chiara Ghiglieno, MD,” Antonio Parlavecchio, MD, " Antenio Dello Russo, MD,” .

Gerarda Nigro, MD, PRD,” Mauro Biffi, MD,” Germano Gaggicli, MD.” Jacopo Senes, MD,’

Giuseppe Patti, MD,” Michele Accogli, MD," Giovanni Coluccia, MD'

1.0
c
L Independent predictors of complications
L1v]
0
= 0.8 - HR 95% CI P
g ’ Chronic renal failure 1.948 1.19-3.18  0.008 ——
; 0.7 - Ischemic eticlogy 1.301 0.80-2.14  0.283 —
il;: - p=0.032 Antiplatelet therapy 1.921 1.18-3.14 0.009 —
g ' ey oovice 1487 0221501 05689 .
E 0.5 - BVP vs. LBBAP 3.234 1.04-10.02 0.042 -
o
$ 04 =— LBBAP : :
& _ B 0.1 1.0 10.0
— BV P OR=0.30 (0.09-0.98) p=0.036 nercaaad Hak
0.3 1 of complications
T I 1 T T T
0 6 12 18 24 30

Time from implantation (months)
Palmisano P et al.

Heart Rhythm. 2024 Feb 28:51547-5271(24)00225-X.
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LBBAP vs. BVP per la CRT:
complicanze a lungo termine

Complications of left bundle branch area pacing compared with
biventricular pacing in candidates for resynchronization therapy: Results
of a propensity score~matchad analysis from a multicenter registry @

Pietro Palmisano, MD, ' Gabriele Dell'Era, MD,” Federico Guerra, MD,” Ermesto Ammendala, o,
Matteo Ziscchi, MD,” Mattia Laffi, MD,” Paclo Donateo, MD, Alessandro Guido, MD,'

Chiara Ghiglieno, MD,” Antonio Parlavecchio, MD, ™ Antonio Dello Russo, MD,”

Gerardo Migro, MD, PRD," Mauro Biffi, MD,” Germano Gaggiofi, MD," Jacopo Senes, MD,

Rate and nature of procedure_related complications Giuseppe Patti, MD,” Michele Accogli, MD," Giovanni Coluccia, MDY

General Population
LBBAP (n=107) BVP {(n=561) P value

Parameters

Complications at implant, n (%) 4 (3.7) 7(1.2) 0.064

Inability to terminate the implant with the planned

pacing technique, n (%) 3(28) 4(07) 0.052
Pneumotorax, n (%) 1(0.9) 2 (0.4) 0.412
Pericardial effusion/cardiac tamponade, n (%) 0 (0) 1(0.2) 0.662

Post-implant complications, n (%) 2 (1.9) 61 (10.9) 0.003
Lead dislodgement/failure/deactivation, n (%) 2 (1.9) 47 (8.4) 0.018

RA lead, n (%) 1(0.9) 8 (1.4) 0.686
RV lead, n (%) 0 (0) 0.214
CS lead, n (%) -
LBBAP lead, n (%) 1(0.9) -
Pocket hematoma, n (%) 0 (0) 0.187
Device infection, n (%) 0 (0) 0.327
Overall complications, n (%) 6 (5.6) 0.049 Palmisano P et al.

Heart Rhythm. 2024 Feb 28:51547-5271(24)00225-X.
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\/ Le evidenze attualmente disponibili sono probabilmente gia
sufficienti a supportare l'utilizzo della CSP nella pratica clinica
come alternativa al pacing biventricolare in diversi setting

\/ Rimaniamo in attesa di evidenze piu robuste provenienti da
studi randomizzati con casistiche piu ampie e con follow-up piu
lunghi che ci consentiranno di valutarne I'impatto su end-point
hard e la safety nel lungo termine




