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While awaiting results from ongoing 
large randomized controlled trials 

assessing the role of CSP in patients 
with HF, CSP-CRT may be used as 

an alternative to BiV-CRT in 
selected patients. This is 

particularly applicable as rescue 
therapy when effective CRT cannot 
be achieved due to the inability to 
place a coronary sinus lead in a 

suitable, stable location, or in non-
responders to BiV-CRT.



Il Device 
Giusto Per Il Paziente Giusto: chi beneficia maggiormente dalla 

CRT?



Clinical and echo response to CRT according to gender

Yin F-H, Fan  et al PLoS ONE 12(4): e0176248.



LBBAP vs BIV per CRT: sex differences

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





Genetic background and response to CRT

Dal Ferro et al  JACC Clin Electrophysiol. 2024;10:1455-64



QRS duration and response to CRT 
A metanalysis

QRS duration ≥ 150 msec QRS duration < 150 msec 

Stavrakis et al  J Cardiovasc Electrophysiol, 2012;23:163-8 



“True” LBBB and response to CRT

Strauss et al  Am J Cardiol 2011;107:927–934 Mascioli et al PACE 2012; 35:927–934

True

False



Effectiveness of Cardiac Resynchronization Therapy by QRS Morphology in the Multicenter Automatic 
Defibrillator Implantation Trial–Cardiac Resynchronization Therapy (MADIT-CRT)

Zareba et al  Circulation 2011;123:1061-72



PR Interval Identifies Clinical Response in Patients With Non–Left Bundle Branch Block 
(MADIT-CRT)

Kutyifa et al  Circ Arrhythm Electrophysiol 2014;7:645-651

HF/death All cause mortality

PR <230 ms

PR ≥230 ms



Biv pacing or CSP ?





…and so: why the results diverge?

CSP Definition

HeartSync used strict LBBP with electrophysiological 

confirmation (98% success). PhysioSync grouped 

heterogeneous pacing modalities, achieving LBBAP in 

only 69% — potentially diluting benefit.

Operator Experience

HeartSync operators averaged 285+ prior CSP cases. In 

PhysioSync, ~45% of implants were by operators with 

fewer than 40 cases — explaining longer procedure and 

fluoroscopy times.

Patient Population

HeartSync: 82.5% nonischemic cardiomyopathy, 90% 

confirmed true LBBB — a highly selected "superresponder" 

group. PhysioSync: more heterogeneous, 66% dilated 

cardiomyopathy, 50% female.

Event Rate Anomalies

HeartSync mortality was ~1%/year (exceptionally low 

for NYHA III). PhysioSync mortality was 8.4%/year 

(unexpectedly high for mixed NYHA II–III). BiVP HF 

hospitalization in HeartSync (28% over ~2 years) was 2–

3× 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
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LBBAP: evidenze cliniche 
LBBAP per CRT: LBBP / LVSP / DSP

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)

DOI:https://doi.org/10.1016/j.hroo.2024.01.005



Significant LVEF improvement in the LBBP and LVSP 
groups (from 35.9 ± 8.5% to 46.9 ± 10.0%, P < .001 in the 
LBBP group; from 33.1 ± 7.5% to 41.8 ± 10.8%, P < .001 in 
the LVSP group) but not in the DSP group.  

A unipolar paced RBBB morphology during the procedure in 
lead V1 was associated with higher odds of CRT response.  

DOI:https://doi.org/10.1016/j.hroo.2024.01.005 

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



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.



J Cardiovasc Electrophysiol 2025; 36:1987–95

Incidence and Predictors of Pacing‐Induced 
Cardiomyopathy in LBBAP 



DOI: 10.1093/eurheartj/ehac445

Preprocedural determinants of LBBAP lead 
implantation failure (n=1809)



• Mean fluoroscopy time  15.1 ± 13.5 
minutes  

• Mean procedure time  59.9 ± 24.8 
minutes 

• Learning curve:  
steep in first 24-25 cases,  
plateauing afterwards 

• Progressive reduction  in procedure 
time
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Yu et al. (2023) DOI: 10.1155/2023/3632257



Learning Curve LBBAP

DOI: 10.1093/eurheartj/ehac445



Strocchi J Cardiovasc Electrophysiol. 2023;34:984–993

Septal and lateral scar and responses



• Patients with low septal scar burden: LVEF improvement 
higher in the LBBAP than the BVP group (17.5% ± 10.9% vs 
12.3% ± 11.8%; P = 0.037). 

• Patients with high septal scar burden: BIV trended towards 
higher LVEF improvement (9.2% ± 9.4% vs 6.4% ± 12.4%; P = 
0.085). 

Septal scar burden and responses

https://doi.org/10.1016/j.jacep.2024.03.005



Ali et al Pacing Clin Electrophysiol. 2023;46:1077–1084



LBB pacing and septal scar



Li  et al Heart Rhythm 2022;19:1202–1203 

Tricuspid regurgitation outcomes in LBB area pacing and comparison 
with RV septal pacing



ICD and CSP



ICD and CSP



Biv: quando imprescindibile?
Biv ancora prima scelta (solida evidenza clinica; maggior esperienza) 

• Preferibile  
• esperienza degli operatori in CSP limitata;  
• donne;  
• cpt non ischemica  
• CSP non ottimale/difficoltoso 
• CRT + ICD (per evitare 2 cateteri oltre la tricuspide) 

• Obbligatoria: 
• Fallimento CSP 
• Estesa fibrosi del setto 
• Upgrading IT già presente 


