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New Delivery Systems and Materials
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IS4 and DF4 Connector
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Device (Remote) Monitoring of HF

Whellan, J Am Coll Cardiol 2010;55:1803-10
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Peak Endocardial Acceleration (PEA)

Kaszala, Circulation 2010;122:1328-40
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RESPOND-CRT

Brugada, Eur Heart J 2016 

(epub ahead of print)
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RV-LV Adaptive Fusion
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ADAPTIVE Trial: Death and Hospitalization

Logrank

P = 0.003
AdaptivCRT™ Arm Only

Birnie D, Heart Rhythm 2013;10:1368-74

Patients with higher percentage adaptive LV pacing in the AdaptivCRT arm 

 lower rate of death and HF hospitalizations
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Quadripolar Leads

Medtronic 

Attain 

Performa

Biotronik Sentus QP SJM QuartetBoston Scientific 

Acuity X4
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Endocardial LV Pacing

Morgan, Eur Heart J 2016;37:2118-27
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ALSYNC

Morgan, Eur Heart 

J 2016;37:2118-27
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WiSE-CRT

Neuzil, ESC Rom 2016
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WiSE-CRT

Auricchio, Europace 2014;16:681-8
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WiSE-CRT

Neuzil, ESC Rom 2016
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WiSE-CRT

• successful implant in only 13/17 (76%) of pts

• 3 pts (18%) pericardial effusion

• 2 pts (11%) revision of transmitter (loss of communication) 

• 1 pt unexpected battery depletion

n = 17

Auricchio, Europace 2014;16:681-8
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WiSE-CRT

Neuzil, ESC Rom 2016

• 3/39 patients no sufficient ultrasound window

• 34/35 implantations successful

• 33 patients with 6 month data (25 pts with 12 months)
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CRT and Atrial Fibrillation

Brignole, Eur Heart J 2013

In contrast to SR, CRT in permanent 

AF only (at best) class IIa indication

Why?
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CRT and AF: RAFT

Tang, N Eng J Med 2010;363:2385-95
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Pseudofusion, AF and CRT: 24h Holter

Kamath, J Am Coll Cardiol 2009;53:1050–5
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AVNA, AF and CRT: Metaanalysis

Yin, Clin Cardiol 2014;37:707-15

All-cause

mortality

Cardiovasc. 

mortality
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Epidemic of Insufficient CRT

Ousdigian, Circ Arrhythm Electrophysiol 2014;7:370-6
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Epidemic of Insufficient CRT

Ousdigian, Circ Arrhythm Electrophysiol 2014;7:370-6



CRT Update

RAFT: BBB Type Subgroups

Tang, N Eng J Med 2010;363:2385-95
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MADIT-CRT: BBB Type Subgroups

Goldenberg, N Engl J Med 2014;370:1694-701
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REVERSE: BBB Type Subgroups

Gold, 

Circulation

2012;126:822-9

LBBB
Non-LBBB
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Bilchick, Circulation. 2010;122:2022-30

CRT in 15,000 MEDICARE Patients
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Cunnington, Heart 2015;101:1456–62

CRT in Non-LBBB: Metaanalysis 2015
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ESC Guidelines 2013

Recommendation Class Level of

Evidence

LBBB, QRS > 150 ms I A

LBBB, QRS 120-150 ms I B

Non-LBBB, QRS > 150 ms IIa B

Non-LBBB, QRS 120-150 ms IIb B

QRS < 120 ms III B

• Sinus rhythm

• LVEF ≤ 35%

• optimal medical therapy

• NYHA class II, III or (ambulatory) IV 

Brignole, Eur Heart J 2013
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Tompkins, Am J Cardiol 2013;112:525-9

RBBB ± LAHB
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Hara, Eur Heart J 2012;33:2680-91

CRT in Non-LBBB: Dyssynchrony

→ Non-LBBB pts with dyssynchrony better long-term survival

with CRT than non-LBBB pts without dyssynchrony

Pittsburg, PA
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Birnie, Circ Heart Fail. 2013;6:1190-8

LBBB and QRS Duration: RAFT

Hazard ratio for primary composite endpoint
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Birnie, Circ Heart Fail. 2013;6:1190-8

Non-LBBB and QRS Duration: RAFT

Hazard ratio for primary composite endpoint
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Kutyifa, Circ Arrhythm Electrophysiol. 2014;7:645-651

Non-LBBB and PQ Duration: MADIT-CRT
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Kutyifa, Circ Arrhythm Electrophysiol. 2014;7:645-651

Non-LBBB and PQ Duration: MADIT-CRT
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• Better materials

• Quadripolar leads (+MPP) increase

response to CRT

• Endocardial (multisite) LV pacing

• Indication: permanent AF, Non-LBBB, PQ 

> 230 ms

CRT Update



Thank You for

Your Attention!

East African Heart Rhythm Project

www.eahrp.com
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AF and CRT: Metaanalysis

Yin, Clin Cardiol 2014;37:707-15


