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Biventricular Pacing = Physiologic Pacing?

Biventricular Pacing → Physiologic Contraction!



 

Left Bundle Branch Block leads to mechanical Dyssynchrony



 

Left Bundle Branch Block Increases Mortality in Heart Failure
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Biventricular Pacing improves hemodynamics compared to RV Pacing 

Stellbrink; Herzschr Elektrophys 2024



Biventricular Pacing – First Case Series in mid 1990s

Stellbrink; Herzschr Elektrophys 2024



CRT for wide QRS: success story beginning in the early 2000s

• QRS-Width ↓

• dP/dT ↑
• CI ↑, PCWP ↓
• EF ↑;  LVEDV & LVESV ↓

• MR ↓
• BNP levels ↓
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Cleland et al.; N Engl J Med 2005

CARE-HF

Breakthrough in mid 2000s: Reduction of Death and Hospitalizations in NYHA III/IV

COMPANION

Bristow et al.; N Engl J Med 2004



5 years later: Benefit from CRT also for NYHA II patients

REVERSE 2009

RAFT 2010

MADIT-CRT 2009



So, no questions to answer anymore, right?



The issue of „CRT Non Responders“

• Individual response to CRT was investigated in different trials 

• Different definitions: NYHA class, 6 min. walking distance, reduction of LVESV by ≥ 15% …. 

• Rate of CRT Non Responders varies between different studies, but is around 30% +

• Is it a matter of programming or patient selection?

• Female sex, NICM and low scar burden seem to be associated with better response

• But is it important to measure individual effects of a treatment that is proven to be beneficial in a certain population? 

• e. g. „Non Responder Rate“ of Spironolactone with regard to improvement by ≥ 1 NYHA class is 59% (Pitt et al., NEJM 1999)

 



Prediction of Response by echocardiographic parameters?



Mechanical dyssynchrony in narrow QRS

EchoCRT Trial

Ruschitzka et al.; N Engl J Med 2013



In most important trials QRS duration was the inclusion criterion, not type of block

Patients with QRS ≥ 150 ms seem to benefit most from CRT

Great overlap between QRS ≥ 150 ms and LBBB

 

QRS duration or type of block?

Friedman et al; Circulation 2023



ESC Guidelines



Post hoc analysis from MADIT-CRT:

Goldenberg et al; NEJM 2014



New Definition of LBBB in the era of CRT – „Strauss Criteria“



Friedman et al; Circulation 2023

Meta-Analysis from 8 pivotal CRT trials



• Intention of the trial was to test the „AdaptivCRT“ algorithm regarding clinical outcomes

• 3,617 pts. with LBBB according to Strauss Criteria randomized to „AdaptivCRT ON“ versus conventional CRT

• Although numerically present a significant benefit of the algorithm could not be statistically proven

• But: 92,6% of patients in the whole cohort improved or stabilized which is a higher number than in previous trials

 

AdaptResponse Trial

→ patient selection according to type of block seems to matter…

Wilkoff et al; Lancet 2023



What about indications for ventricular antibradycardia pacing?



Ponnusamy SS et al. Pacing induced cardiomyopathy: recognition and management Heart 2022

Incidence of Pacing Induced Cardiomyopathy around 12% in RVP > 40%



Treatment of pacing induced cardiomyopathy

Merkely et al; EHJ 2023



Prevention of pacing induced cardiomyopathy?

BLOCK HF: 
• EF < 50% inclusion criterion
• mean EF 40%

BIOPACE: 
• EF not a defined inclusion criterion
• mean EF 55%

Funck et al; Europace 2025Curtis et al; NEJM 2013

Maybe CRT is not the optimal modality to prevent PICM?

Hazard ratio 0.74 (95% CI, 0.60-0.90)



▪ CRT for heart failure is a success story

▪ Best outcomes in patients with LBBB but not every aspect fully understood

▪ CRT effective in treating PICM

▪ Effect of CRT in prevention of PICM is less pronounced

▪ Maybe CSP is the better modality to prevent PICM?

Conclusions



Thank you very much for your attention!

info@dhzc-charite.de | www.dhzc.charite.de
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