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CRT: quando e’ ancora una scelta
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Il Device
Giusto Per Il Paziente Giusto: chi beneficia maggiormente dalla
CRT?
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Clinical and echo response to CRT according to gender

A All-cause mortality

Study ID OR (95%CI ) Weight % A LVEF

Schuchert2013 ¢ ‘ 0.21 (0.07, 0.58)  7.30 Study ID SMDES%) Weight %

Bleeker2005 0.81 (031, 215) 8.06 Ciprieni2016 ——  053(0310.75) 1574

Mooyaart2011 S — 0.53(0.27,1.04) 12.69 Lilli2007 ———  051(0.17.0.84) 1371

Zabarovskaja2012 j,.. 0.52 (032, 0.82) 17.74 Xu2012 — 0.17(0.00,0.35)  16.43

Xu2012 i 0.40 (0.26, 0.61) 18.80 Mooyaart2011 44— 0.11(-0.08,0.30) 16.23

Loring2013 . 0.72 (0.70, 0.74)  27.14 Bleeker2005 S 0.11(-0.25,0.48) 13.10

Steffel2016 —._._ 0.33 (0.13,0.87) 827 Kelarijani2008 —_— -0.17(-0.75,0.41)  9.46
overall( I-squared=67.4% p=0.005) O 0.50 (0.36, 0.70)  100.00 Schuchert2013 — -0.48(-0.72.-0.23) 1531
NOTE: Weights are from random Overall (12 = 85.8%.P =0.000) <:> 0.12(-0.14,0.39)  100.00
effectsanalysis 3 . NOTE: Weights are from random

0.0726 1 13.8 effects analysis
favours female gender favours male gender _0.8;1 J 0.84;1
favours male gender favours female gender
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CONGRESSO ROMA, 25 - 27 Giugno 2026 7 REGIONE AUTONSMA FRIVLI VENEZIA GIUUA : Yin F-H, Fan et al PLoS ONE 12(4): e0176248.
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LBBAP vs BIV per CRT: sex differences

Primary Outcome: HF-Hospitalization

1 Con regromion: HR: 064, 95% C1(0.42.0.95) p~0.0}

and All-Cause Mortality

| Con regression: HR: 079, 95% C1(0.42-1.46) p-0.46
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Available online 16 May 2024
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Sex Differences in Left Bundle Branch Area
Pacing Versus Biventricular Pacing for
Cardiac Resynchronization Therapy

Usha B. Tedrow M.D., M.5. ° ¥, Andres . Miranda-Arboleda M.D. ° ¥, William H. Sauer M.D. %,

Mauricio Dugue M.D. *, Bruce A. Koplan M.D. M.PH. ° Jorge E. Marin M.D. <
lulion M. Aristizabal M.D. %, Cesar D. Nifio M.D. ¢, Oriana Bastidas M.D. °, Juan M. Martinez M.D. ©,

Daniela Hincapie M.D. ° Carolina Hoyos M.D. % Carlos D. Mates M.D. %,

Nestor Lopez-Cabanillas M.D. *, Nathaniel A. Steiger M.D. %, Thomas M. Tadros M.D.°,

Paul C. Zei M.D., Ph.D. %, Juan C. Diaz M.D. ", Jorge E. Romero M.D.% 2 &=

No significant difference in the primary
outcome when comparing men and women
receiving LBBAP (p=0.46), whereas it was more
frequent in men in the BIVP group than women
treated with BIVP (p=0.03).

The primary outcome occurred less frequently
in men undergoing LBBAP (29.9%) compared to
those treated with BIVP (46.5%) (p=0.004).

In women, the incidence of the primary
endpoint was 24.14% in the LBBAP group and
36.2% in the BIVP group, however this difference
was not statistically significant (p=0.23).

https://doi.org/10.1016/j.jacep.2024.05.011
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Outcomes of CRT in ischemic versus non-ischemic cardiomyopathy: o

a patient-level meta-analysis of 7 randomized clinical trials

Patient-level data on 6,252 patients from 7 CRT trials (59% with ischemic cardiomyopathy)
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CRT increased the time to HFH or death
(HR0.67,95% (Crl 0.56-0.82, p<0.001) with no difference by
etiology.

CRT increased the time to death
(HR0.71, Crl 0.55-0.93, p=0.019) with no difference by
etiology.

CRT increased the median survival and time free of HFH in
ICM (70 versus 50 months, p=0.0015) and had borderline
effectin NICM (p=0.05).

“Echocardiograpnic data that were avallapie 1or 2,430 (30 %) |
patients showed that CRT improvements in LVEF, LVEDD,

and LVESD were larger for patients with NICM.
CRT increased the time to HFH or death

independent of etiology of cardiac dysfunction.
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JACC: CLINICAL ELECTROPHYSIOLOGY voL. M. NO. W, 2024
©2024 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

Genetic background and response to CRT & man s

ORIGINAL RESEARCH

FIGURE 4 Survival Analysis of GEN+DCM Compared With idDCM for Secondary Outcome (DHF/HT/VAD)
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Survival curves of our cohort showing idDCM patients (blue) associated to lower risk of HF events in respect to GEN-+DCM (red).
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QRS duration and response to CRT
A metanalysis

QRS duration = 150 msec

QRS duration < 150 msec

Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio
Study nf Subgroup  Weight 1V, Rand Q5% CI 1V, Randnm, 95% C1 Study or Subgroup  Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 CRT.ICD vs. ICD 1.1.1CRT.ICD vs. ICD
MADIT-CRT 2009 M1.4% 0.48 (0.38, 0.64) - MADIT-CRT 2009 15.5% 1.06[0.74,1.52] —_
RAFT 2010 3M1.5% 0.59(0.48,0.73) —a— RAFT 2010 325% 0.99(0.77,1.27]
REVERSE 2008 5.4% 0.42(0.22,0.81) REVERSE 2008 5.8% 1.05[0.58, 1.89) %
Subtotal (95% Ch) 58.3% 0.54 10.45, 0.64] < Subtotal (95% Cl) 53.8% 1.02[0.84, 1.23]
Hetarnganaity TaiR= NAN; Chi*= 1 87, df= 2 (P = N 39); F= N% Heterogeneity. Tau®= 0.00, Chi*=0.11,df= 2 (P=0.95), F= 0%
Tast far werall affer~ 7 = 7 31 (P < N NNNN1)Y Testfor overall effect Z=016 (P=0.87)
1.2.2 CRT vs. medical therapy 1.1.2 CRT vs. medical therapy
CARE-HF 2005 229% 0.60 [0.46, 0.79] — CARE-HF 2005 195% 0.74[0.54,1.02 e |
COMPARION 2004 18.9% 0.76 10.56, 1.04] — COMPANION 2004 26.7% 1.01[0.77,1.33) —
Subtotal (95% CI) 7% 0.67 [0.53, 0.84) ’ Subtotal (95% CI) 46.2% 0.87 [0.65, 1.19] <
Heterogzneity: Tau*= 0.01; Chi*= 1.24, df=1 (P=0.27),F=19% Heterogeneity: Tau®= 0.03; Chi*= 2.09, df=1 (P=0.15), = 52%
Test for averall effec: Z= 3.45 (P= 0.0006) Testfor overall effect Z= 086 (P = 0.39)
Total (95% CI) 100.0% 0.58 [0.50, 0.68] <> Total (95% CI) 100.0% 0.95[0.83, 1.10]
Heterogzneity: Tau*= 0.01; Chi*= 551, df= § (P = 0.24), = 27% b2 o5 ¥ ry Heterogeneity: Tau®= 0,00; Chi*= 3.09, df = 4 (P = 0.54); F= 0% b2 o5 t

Test for averall effec Z= 6.68 (P < 0.00001)
Test for subgroup diferences: Chi*= 215, d'=1 (P=0.14). F=535%

Favors CRT Favors control

Test for overall effect Z= 0.66 (P = 0.51)
Test for subaroup differences: Chi*=067.df=1(P=041).F=0%

Favors CRT Favors control

CONGRESSO RoMA, 25 - 27 Giugno 2026
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“True” LBBB and response to CRT

Electrocardiographic Criteria of True Left Bundle Branch
Block: A Simple Sign to Predict a Better Clinical and

Defining Left Bundle Branch Block in the Era of Cardiac
Resynchronization Therapy

David G. Strauss, MD, PhD***, Ronald H. Selvester, MD, and Galen S. Wagner, MD*
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Survival rate

Instrumental Response to CRT
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Effectiveness of Cardiac Resynchronization Therapy by QRS Morphology in the Multicenter Automatic
Defibrillator Implantation Trial-Cardiac Resynchronization Therapy (MADIT-CRT)
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PR Interval Identifies Clinical Response in Patients With Non—Left Bundle Branch Block
(MADIT-CRT)

PR =230 ms

PR <230 ms

HF/death

All cause mortality
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JAMA Cardiology | Original Investigation
Conduction System vs Biventricular Pacing in Heart Failure
The PhysioSync-HF Randomized Clinical Trial

André Zimerman, MD, PhD; Alexander dal Forno, MD; Luis E. Rohde, MD, PhD; Caique M. Ternes, MD, PhD;
Fernanda D. Alves, PhD; Lucas P. Damiani, PhD; Martino Martinelli-Filho, MD, PhD; Roberto Costa, MD, PhD;
Alexsandro A. Fagundes, MD; Rodrigo M. Barbosa, MD; Eduardo B. Gadelha, MD: Carlos Eduardo Lima, MD, PhD;
Marcio A. Silva, MD; Jaime A. Maldonado, MD:; Julio César de Oliveira, MD, PhD:; Fabricio Mallmann, MD:

José M. Baggio Janior, MD; Carlos E. Duarte, MD:; Liliane A. de Souza, PhD; Juliana S. Santos, BSc:

Anderson D. Silveira, MD, PhD:; Sérgio R. R. Decker, MD, PhD; Leandro |. Zimerman, MD, PhD;

Carisi A. Polanczyk, MD, PhD; André d’Avila, MD, PhD

RESULTS A total of 173 patients (median [IQR] age, 62 years [56-68]; 86 female patients
[49.7%]: 115 (66.5%) with dilated cardiomyopathy; median [IQR] LVEF, 26% [22%-31%];
median [IQR] QRS, 180 milliseconds [170-200]) were included. At 12 months, CSP failed to
meet noninferiority and was inferior to BiVP for the primary end point (OR, 2.36; 95% Cl,
1.37-4.06; P = .99 for noninferiority; P = .002 for between-group difference). The
time-to-event composite of death, HF hospitalizations, or urgent HF visits was higher in CSP
(hazard ratio, 2.35; 95% Cl, 0.99-5.61). Mean (SD) LVEF increased to 35% (12%) with CSP and
39% (12%) with BiVP (mean difference, 3.8%; 95% Cl, 0.3%-7.3%). Relative to baseline, both
groups had comparable improvements in QRS duration, Kansas City Cardiomyopathy
Questionnaire Overall Summary Score, NYHA class, and natriuretic peptide levels. Total direct
medical cost related to the procedure and heart failure care was the equivalent of $7090
(95% Cl, $5779-$8648) lower in patients randomized to CSP at 12 months.

CONCLUSIONS AND RELEVANCE In patients with HFrEF and LBBB, CSP was inferior to BiVP for
a composite of death, HF hospitalizations, urgent HF visits, and change in LVEF at 12 months.

strategy in this population.

JAMA Cardiology | Original Investigation

Long-Term Outcomes of Left Bundle-Branch Pacing
vs Biventricular Pacing in Heart Failure
The HeartSync-LBBP Randomized Clinical Trial

Xueying Chen, MD; Xi Liu, MD; Ruogu Li, MD; Zhongkai Wang, MD; Yixiu Liang, MD; Lei Zhang, MD;

Wei Wang, MD; Jin Bai, MD; Jingfeng Wang, MD; Shengmei Qin, MD; Weiwei Zhang, MD; Tianbao Yao, MD;
Dong Huang, MD; Ting Chen, MD; Xianxian Zhao, MD, PHD; Dening Liao, MD, PHD; Jingbo Li, MD, PHD;
Jialiang Mao, MD, PHD; Mihail G. Chelu, MD, PHD; Yangang Su, MD, PHD; Kenneth A. Ellenbogen, MD;
Junbo Ge, MD, PHD

RESULTS Of the 200 included patients, 136 were male and 64 were female. The success rate
was 98% in the LBBP group and 94% in the BiVP group (P = .28). The median follow-up
duration was 36 (range, 33-39) months. The primary end point of time to death or HFH was
significantly lower in the LBBP group compared with BiVP (8% vs 28%; hazard ratio [HR],
0.26; 95% Cl, 0.12-0.57; P < .001). There was no significant difference in all-cause mortality
between the groups (2.0% vs 5.0%; HR, 0.40; 95% Cl, 0.08-2.04; P = .25). However, LBBP
significantly reduced the risk of HFH (7.0% vs 28.0%; HR, 0.23; 95% Cl, 0.10-0.52; P < .001).
The echocardiographic response rates were similar in both groups (86.0% vs 81.0%; P = .34)
but the super-response rate was higher in the LBBP group (55.0% vs 36.0%; P < .007).

CONCLUSIONS AND RELEVANCE In this study, LBBP was superior to BiVP in reducing the risk of
death or HFH in patients with LBBB and severely reduced LVEF. Further trials are warranted
in this patient population.

These findings do not support the routine use of CSP as the first-line resynchronization
iy ASUGI =
AN
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Opposing Results From 2 Trials Comparing Conduction System Pacing
and Biventricular Pacing

...and so: why the results diverge?

CSP Definition Operator Experience

HeartSync used strict LBBP with electrophysiological HeartSync operators averaged 285+ prior CSP cases. In
confirmation (98% success). PhysioSync grouped PhysioSync, ~45% of implants were by operators with
heterogeneous pacing modalities, achieving LBBAP in fewer than 40 cases — explaining longer procedure and
only 69% — potentially diluting benefit. fluoroscopy times.

Patient Population Event Rate Anomalies

HeartSync: 82.5% nonischemic cardiomyopathy, 90% HeartSync mortality was ~1% /year (exceptionally low
confirmed true LBBB — a highly selected "superresponder” for NYHA III). PhysioSync mortality was 8.4%/year
group. PhysioSync: more heterogeneous, 66% dilated (unexpectedly high for mixed NYHA II-III). BiVP HF
cardiomyopathy, 50% female. hospitalization in HeartSync (28% over ~2 years) was 2-

3x higher than expected — collected unblinded.

Nielsen JC, Bjerre HL, Deharo JC. Opposing Results From 2 Trials Comparing Conduction System Pacing and Biventricular Pacing. JAMA Cardiol. Published online March 11, 2026. doi:10.1001/jamacardio.2026.0097



N

© Mayo Clinic

[T —
QRS 125 ms

TR
GRS 138 ms.

[T RTTI!

GRS 155 ms

LBBAP: evidenze cliniche
LBBAP per CRT: LBBP / LVSP / DSP o

Heart Rhythm 02
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Pacing group definitions (pacing in UNI)

LBBP: terminal r/R-wave in lead V1 or RBBB with 1 of the
following criteria of LBB capture:
1. short and constant LVAT < 80 ms at high and low output in
lead V6;
2. demonstrated LBB potential; or
3. QRS transition during the threshold test or programmed
stimulation (from nonselective to selective
LBBP).

LVSP: RBBB morphology in lead V1 and absence of LBB capture.

DSP: absent terminal r/R-wave in lead V1 (QS or rS morphology in
lead V1) 5=
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A unipolar paced RBBB morphology during the procedure in
lead V1 was associated with higher odds of CRT response.
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Left Bundle Branch Pacing vs Left Ventricular Septal Pacing vs Biventricular Pacing for
Cardiac Resynchronization Therapy @ ceraccess
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31.4% absolute increase in freedom from HF-related hospitalizations (83% vs 51.6%; HR: 3.55; 95% CI: 1.856-6.791; P < 0.001) without
differences in all-cause mortality.

LBBP was also associated with a higher freedom from the primary composite outcome compared with BIV (HR: 1.43; 95% CI}
1.175-1.730; P < 0.001), with no difference between LVSP and BIVP. e B
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Incidence and Predictors of Pacing-Induced
Cardiomyopathy in LBBAP —

Incidence and Predictors of Pacing-Induced
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Septal and lateral scar and responses
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Effect of scar and His-Purkinje and myocardium conduction
on response to conduction system pacing
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A Cofnparison of the Association of Septal
Scar Burden on Responses to LBBAP-CRT and

Septal scar burden and responses BVP-CRT

Reverse remodeling in the low septal scar burden groups

Reverse remodeling in the high septal scar
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* Patients with low septal scar burden: LVEF improvement
higher in the LBBAP than the BVP group (17.5% * 10.9% vs
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12.3% + 11.8%; P = 0.037).
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* Patients with high septal scar burden: BIV trended towards
higher LVEF improvement (9.2% + 9.4% vs 6.4% + 12.4%; P =
0.085).
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Lead deployment to left ventricular septum
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LBB pacing and septal scar
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Tricuspid regurgitation outcomes in LBB area pacing and comparison
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Biv: quando imprescindibile?

Biv ancora prima scelta (solida evidenza clinica; maggior esperienza)

 Preferibile

e esperienza degli operatori in CSP limitata;

e donne;

e cpt non ischemica

o CSP non ottimale/difficoltoso

e CRT + ICD (per evitare 2 cateteri oltre la tricuspide)
e Obbligatoria:

e Fallimento CSP

« Estesa fibrosi del setto

e Upgrading IT gia presente
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