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McDonagh TA, et al. European Heart Journal 2021;00:1-128

ESC:

HF was phenotyped based on LVEF

Moreover device therapy was mentioned 

in HFrEF management



McDonagh TA, et al. European Heart Journal 2021;00:1-128

In sinus rhythm:

- LBBB

- QRS duration

- Ischaemic etiology

In AF:

- symptomatic



Selected Indications:

● Bradycardia and Conduction System Disease

○ Sinus node dysfunction

○ Atrioventricular block

○ Bundle branch block

● Cardiac Resynchronization

○ CRT in sinus

○ CRT in AF 

○ Pacing with reduced ejection fraction

○ Upgrade to CRT

○ Adding ICD to CRT 

Glikson M, et al. European Heart Journal 2021;00:1-94

CRT indication:

• Wide QRS / LBBB

• Anticipated high pacing burden (> 20 / 30 / 40%)



In brady indication:

HF was not specifically mentioned In BBB indication:

Low EF is indicator for defibrilator



AV-junctioned ablation for AF:

• CRT is the primary option

• CRT / HBP has a stronger recommendation in reduced LVEF population



What is Conduction-System Pacing?

Desmukh P, et al, Circulation 2000

Vijayaraman P, et al. Pacing Clin Electrophsyiol 2015

Huang W, et al. Can J Cardiol 2017

HBP
Desmukh P, et al - 2000

Vijayaraman P, et al - 2015

LBBP
Huang W, et al - 2017



Glikson M, et al. Europace 2025

Ponnusamy SS, et al. Heart Rhythm 2024



Glikson M, et al. Europace 2025

The value of Conduction-System Pacing?

LBBB, QRSd 180ms Immediate after CSP, QRSd 130ms



Glikson M, et al. Europace 2025

The value of Conduction-System Pacing?

LBBB, QRSd 180ms Immediate after CSP, QRSd 130ms



Glikson M, et al. Europace 2025

Physiological!



Does this translate into clinical 

benefit for HF patients?



Ezzeddine FM, et al. Heart Rhythm 2023



Gin J, et al. Heart Rhythm 2023



Vijayaraman P, et al. Heart Rhythm 2023



Huang W et al. Heart Rhythm 2022



Case 1 Case 2 Case 3

Sex M M F

Age, years 71 57 78

Hypertension N Y N

Diabetes N N Y

Ischemic heart disease Y Y Y

Previous stroke Y N N

eGFR 44 47 25

NYHA III III II

LVEF, % 38 32 41

NT-pro BNP, pg/mL 8.305 1350 481

AF type Permanent Permanent Permanent

CHA2DS2-VASc score 5 3 6

Lubis, AC. APHRS 2024 Scientific Sessions



Glikson M, et al. Europace 2025

Light grey: soft endpoints

Dark grey: hard endpoints

Medium gray: soft and hard endpoints combination



Ponnusamy, SS et al. Heart Rhythm 2023;20:1119–1127 

Madurai LBBP study

Which CSP?





Glikson M, et al. Europace 2025

ESC Clinical Consensus for CSP indications - 2025



Glikson M, et al. Europace 2025



Glikson M, et al. Europace 2025



● Conduction system pacing (CSP) bring us back to the future

Technology was found in early 2000, but not until recently utilized effectively

● Not a CRT replacement, it enhanced resynchronization

● (Cheaper option than conventional CRT!)

● Provides physiological electrical activities that translate into clinical HF benefits 

(LV function, LV dimension, MR, RV function, mortality, HFH)

● HRS / APHRS / LAHRS and EHRA recently accommodated wider pacing indications for HF patients using CSP

● Upcoming Heart Failure guidelines, undeniable?



2021 2025 future

Thank you
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