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Ultra High Frequency – ECG showing the electrical dyssinchrony (e-DYS) during 
different pacing modalities:



• Dual-center study

• 54 consecutive patients with HFmrEF ( 

LVEF 35%–50%), LBBB, NYHA II-IV were 

prospectively enrolled to:
• 37 receive LBBP (Early-LBBP group) + guideline-directed medical 

therapy (GDMT). Divided into LBBB-Only or LBBB-Combined

• 15 GDMT alone (GDMT group - at least 2 combined medications)

• Aim: explore the efficacy of early LBBP in 

patients with HFmrEF and LBBB
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• 15 international centers

• 1778 patients: BVP 981, LBBAP 797

• LVEF≤35% BVP or LBBAP for the 
first time for Class I or II indications 
for CRT between Jan 2018 to June 
2022 

• Aim: compare clinical outcomes 
between BVP and LBBAP among 
patients undergoing CRT. 

• Primary outcome: composite endpoint of time to death or heart failure hospitalization 
(HFH). 

• Secondary outcomes: endpoints of death, HFH, and echocardiographic changes 
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https://www.sciencedirect.com/science/article/abs/pi
i/S0735109723055468?via%3Dihub

BIV 28%

LBBAP 20.8 % 
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• 15 international centers

• 1778 patients: BVP 981, LBBAP 797 à Propensity Score matched 707 with BVP to 707 with LBBAP (n = 1414).

• LVEF≤35% BVP or LBBAP for the first time for Class I or II indications for CRT between Jan 2018 to June 2022 

• Aim: asses the incidence of VT/VF and new-onset AF among patients with no prior history of AF. Time to sustained VT/VF and 

time to new-on

• Primary outcome: time to sustained ventricular tachycardia or ventricular fibrillation (VT/VF) and new onset AF (lasting >30 seconds) among propensity score matched patients undergoing BVP compared with 

LBBAP.

• Secondary outcomes: overall incidence of ventricular arrhythmias including non-sustained VT (≥10 beats at ≥150 bpm), anti-tachycardia pacing (ATP), ICD shocks, VT storm, VT ablation, duration of AF lasting >30 

sec, >6 min, and AF >24 hours, cardioversion, AF ablation and AV node ablation.
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• 17 patients with Hypertrophic septum (Left Ventricular Septal 

Hypertrophy)

• Aim: compare clinical outcomes among 17 LVSH patient  for LBBAP 

• Primary outcome: feasibility, success rate.

• 88% success rate with 53% of 
proven LBB capture

• Septal thickness it not a 
limitation.

• Mean implant depth is 17,2 
mm.
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Baseline patient characteristics
• A total of 120 patients underwent CSP 

implantation between October 2022 
and January 2024 (median age 73 [65-
81] years, male 67.5%).

Total  (N=120)
Sex, male 81/120 (67.5)
Age (years) 73 (65-81)
Body mass index (Kg/m2) 26.9 (25.0-28.9)
NYHA functional class

I 39/101 (39)
II 54/101 (53)
III 7/101 (7)
IV 1/101(1)

Medical history
Cardiomyopathy

None 47/113 (41.6)
Ischemic 40/113 (35.4)
Dilated 18/113 (16.5)
Other 4/113 (3.5)
Valvular 1/113 (1)

Pre-implant ECG
Sinus rhythm 77/111 (69.4)
AF 32/111(28.8)
Other 2/111 (1.8)
AV Block I° 26/111 (23.6)
AV Block II° 3/111 (2.7)
AV Block III° 25/111 (22.7)
QRS duration (ms) 138 (108-163)
QRS morphology

Normal 36/113 (31.8)
LBBB 30/113 (26.5)
RBBB 18/113 (15.9)
RBBB + LAFB 13/113 (11.5)
Intraventricular conduction defect 12/113 (10.6)
Left anterior fascicular block 4/113 (3.5)

Echocardiography
LVEF (%) 40 (30-55)
LVEDD (mm) 55 (47-61.55)
LVEDV (ml) 131 (109.5-205)
LVESV (ml) 75 (35-80)
IV septum thickness (mm) 12 (11-13)
PAPs (mmHg) 35 (35-45)
TAPSE (mm) 19 (17-21)
Mitral regurgitation

1 26/58 (44.8)
2 25/58 (43.1)
3 7/58 (12.1)

Tricuspid regurgitation
1 31/51 (60.8.5)
2 12/51 (23.5)
3 8/51 (15.7)
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Pacing indications
• Leading indication 

included heart failure 
(47,9%), intrinsic AV block 
(28,2%), atrial fibrillation 
with bradicardia (7,7%)

Total (n=117)
Pacing indication
CRT (heart failure) 56/117 (47.9)
Intrinsic AV block 33/117 (28.2)
Atrial fibrillation with 
bradycardia

9/117 (7.7)

AV node ablation 7/117 (6.0)
Sinus node dysfunction 5/117 (4.3)
Vasovagal syncope 3/117 (2.6)
Sinus node dysfunction + AV 
block

3/117 (2.6)

CRT after LV lead failure 1/117 (0.8)
Post-TAVI AV block 0/117 (0)

Data are shown as median (interquartile range) and N 
(%) for categorical variables.
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Procedural characteristics
• Final 12-lead ECG assessment 

revealed LBBAP capture in 84.9% 
patients, HBP in 7.9% (selective 
9.3%, non-selective  4.2%) 
resulting in a 93% CSP lead 
implantation success rate

Total (n=117)
Device type

Pacemaker 2/119 (1.7)
CRT-D 64/119 (53.8)
CRT-P 53/119 (44.5)

Number of CSP delivery sheaths used during the procedure
1 96/115 (83.5)
2 18/115 (15.6)
3 1/1115 (0.9)

CSP implant success 117/119 (98.30)
Vascular access for CSP lead

Left subclavian 89/90 (98.9)
Left cephalic 1/90 (1.1)

Successful delivery sheath brand
Biotronik 96/109 (88.1)
Medtronic 11/109 (10.1)
Boston Scientific 2/109 (1.8)
Abbott 0/109 (0)

CSP lead type
Stylet driven 106/115 (92.2)
Lumenless 9/115 (7.8)

CSP lead brand
Biotronik 67/118 (56.8)
Medtronic 13/118 (11.0)
Boston Scientific 12/118 (10.2)
Abbott 26/118 (22.0)

Visible HB/LBB signal 57/114 (50.0)
“w” pattern in V1 before fixation 97/98 (99.0)
Fixation beats during screwing 75/113 (66.4)
Millimeters of lead penetration into septum (mm) 10 (10-13)
Final CSP capture

LBBAP 101/119 (84.9)
Selective HBP 11/119 (9.3)
Non-Selective HBP 5/119 (4.2)
No CSP capture 2/119(1.7)

LBBAP capture subtypes
LBBP 40/98 (40-8)
LPFP 25/98 (25.5)
LSFP 9/98 (9.2)
LAFP 14/98 (14.3)
LVSP 9/98 (9.2)
Unknown 1/98 (1.2)

ECG
Paced QRS duration (msec) 120 (108-86)
R’ in V1 69/98 (70.4)
Stimulus to V6 R wave peak (LVAT) (msec) 76 (66-84)
V6-V1 interpeak interval (msec) 40 (26-52)
Electrical parameters
Bipolar R-wave amplitude (V) 9.5 (7.3-11.5)
CSP pacing threshold (V) @ <=0.5ms 0.7 (0.6-0.9)
CSP pacing threshold (V) @ >0.5ms 0.7 (0.6-0,9)
Impedance (ohm) 611 (519-834)

Unipolar 46/86 (535)
Bipolar 40/86 (4.6.5)

Fluoroscopic time (min) 8 (5.3-12)
Procedure duration (min) 60 (55-70)
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CONCLUSIONI

• Le linee guida attuali sono obsolete
Parola chiave «Left Bundle Branch Area Pacing» su pubmed:
• Dal 1975 alle ultime linee guida ESC (2021): 350 risultati
• Dalle ultime linee guida ESC (2021) ad oggi: 345 risultati

• LBBAP è il futuro della resincronizzazione cardiaca
Risultati degli studi finora: 
• LBBAP > BivP
• Nel LBBB: LBBAP precoce > GDMT

• Evidenze ad oggi su BivP: esperienza pluridecennale, materiali dedicati
• Evidenze ad oggi su LBBAP: esperienza iniziale, materiali non dedicati

• Gli studi randomizzati in corso potranno consolidare le evidenze attuali


