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CRT: Presente e Futuro



• CRT improves survival and hospitalization
• CRT improves functional capacity and QoL
• Strong evidence for reverse remodeling

• ↓ LV volumes and dimensions
• ↑ LV ejection fraction
• ↓ Mitral regurgitation

The clinical evidence for CRT



Ypenburg et al. Long-Term Prognosis After Cardiac Resynchronization Therapy Is Related to the Extent ofLeft Ventricular Reverse Remodeling at Midterm Follow-Up. JACC 2009

CRT non-responder patient: Epidemiology

43%

43% CRT patients are classified as non-responder o negative-responder referred to LVESV after 6months (N=302)
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Strategies to address the challenge of non-responsiveness

• Careful selection of patients
• Optimal device implantation
• Post-implant device programming with long-term monitoring.
• New pacing forms, especially physiological pacing (HBP and LBBP).





Magnitude of BIV-CRT response: all LBBBs are not equal
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Factors associated with sub-optimal CRT response



FROM MULTIPOLAR LEADS... …TO MULTIPOINT PACING
MultiPoint™ Pacing (MPP) allows delivery of Cardiac Resynchronization Therapy (CRT) by two sequential stimuli from different
cathodes of a quadripolar left ventricular (LV) lead.

RV

LV2
LV1

Quadripolar LV leads:… a base for a new CRT era:The Multipoint Pacing
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CRT: New pacing forms
• Left-ventricular endocardial pacing (LVEP)
• Physiological pacing: Conduction system pacing

• His bundle pacing
• Left bundle branch area pacing
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LV endocardial pacing: ALSYNC study

Eur Heart Journal 2018

Clinical and echocardiographic improvement was 59 and 55% respectively in 138 pts with prior non-
response

implant success rate (89.4%)
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• Procedural success rates > 95%
• Clinical response of 82%
• The rate of stroke was 2.5 events per 100 patient years

Gamble et al. Europace

LV endocardial pacing
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Leadless pacing systems

• Small receiver-electrode in LV.
• Ultrasound (USS) pulse generator, implanted

subcutaneously in an intercostal space

• The pulse generator is triggered by RV pacing,
resulting in near simultaneous (within 3 ms) LV
and RV endocardial activation.

• Anticoagulation is not required

EF < 35%BBSxCRT-Non responders
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Leadless pacing systems
• 90 patients from 14 EU centers
• 94.4% success rate
• 70% of patients had improvement in HF
• 3 procedure related death

Sieniewicz, et al. Heart Rhythm. 2020

EF < 35%BBSxCRT-Non responders



Conduction System Pacing for CRT in LBB Patients: LBB pacing EF < 35%BBSx



2010: > 5000 pts in RCTs Il peso dell’evidenza clinica:

BIV-CRT vs CSP-CRT?



From HBP to LBB Pacing
Serendipity-based Medicine

"Chance favours the prepared mind.” L. Pasteur

LBBP vs. HBP :
• higher implantation success rates
• better pacing parameters



Pacing on



HYS-SYNC

HIS-Alternative

Feb. 2022

Clin Cardiol. 2022;45:214–223.

RCTs: < 100 pts



• 477 patients (BVP 219; CSP 258 [HBP87, LBBAP 171])• At 2 major health care systems

CRT-BIV procedural duration



CSP-CRT

BIV-CRT

Il peso dell’evidenzaclinica:
BIV-CRT vs CSP-CRT?



• 16 international centers• 200 patients (CV lead failures 156; nonresponders 44)• Procedural duration was 119.5 ± 59.6 minutes, and fluoroscopy durationwas 25.7 ± 18.5 minutes• . The risk of death or HFH was lower in those with CV lead failure than innonresponders (hazard ratio 0.357; 95% confidence interval0.168–0.756; P = .007)



• Pros BIV-CRT:
1. Clinical evidence implant

data
2. Specific devices and

software for optimization
3. No backup leads….
4. Higher Familiarity

1. The beauty of the EKG (HBP)

• Cons BIV-CRT:
BIV-CRT vs CSP-CRT (1° step)

No differences in complication rates..

CSP
BIV


