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COI
• Proctor / Speaker für Abiomed (BS)

• Proctor / Speaker für Abbott (BS)

• Proctor / Speaker für Berlin Heart GmbH (BS)
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THE MACHINE-HEART

A wrong track in medical 
treatment ?

Der Spiegel, 1986
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Gold standard in terminal heart failure treatment
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MOMENTUM 3 – A reason to shift paradigm ?!

Actuarial 2y Survival equal to 
(European) HTx survival!

Mehra et al.; NEJM, April 2018, 378;15; Suppl Appendix 
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Key limitations in durable VAD-Therapy
• Haemocompatibility

• Anticogulation medication
• Stroke 
• Bleeding
• Aquired Van Willebrand Disease (aVWD)
• …….

• Driveline associated complications
• Infection !!!
•  stroke / bleeding
• Dysfunction

• Pulsatility deficit
• Risk for the development of AV-malformation
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Key factors to improve durable VAD-Therapy
• Hemocompatibility

• Decrease intensity of anticoagulation therapy
• Delete immediate contact of the VAD to blood

• Driveline associated complications
• Delete Driveline form the product design  Transcutaneous Energy Transfer (TET) 

• Pulsatility deficit
• Become pulsatile
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CARMAT Total Artificial Heart
• Haemocompatibility

• Bioprosthesis, all surfaced with blood 
contact made from biocompatible (xeno-
pericardium) materials

• Only ASA 75mg/day 

• Driveline associated complications
• Still present!
• Electrohydraulic actuation 

• Pulsatility deficit
• Fully pulsatile

CARMAT is no VAD, but a Heart replacement therapy
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Some might feel reminded of……….

The CorCap support device



© Universitätsmedizin Essen 13

Timing of mechanical augmentation to heart cycle 
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Adjucor Rebeat

• Haemocompatibility
• Excellent, no blood contact at all
• No anticoagulation medication

• Driveline associated complications
• Still present!
• pneumatic actuation 

• Pulsatility deficit
• Full ECG-synchronized pulsatility
• Adaptable biventricular support
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How to get rid of the driveline….?! TET / CET

Leviticus „FiVAD“ CET = Coplanar Energy transfer
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TET - the (still!!) missing feature in modern VADs
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TET - the (still!!) missing feature in modern VADs

…..I bet, @elonmusk will 
fail to develop #TET for 
durable #VAD therapy to 
fight #heartfailure 
within 24month from 
now……

@BSchmack_MD tweets:
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Summary

• HTx remains the standard of care in terminal heart failure whenever indicated 

• Shortage in organ donation persists 

• Contemporary LVAD help to bridge-2-HTx or allow for Destination therapy

• LVAD therapy remains limited by certain concerns, such as bleeding, 
embolism and infection (Driveline)

• “Driveline-less” Devices may evolve soon once TET is safe and feasible

• Modern devices enhance haemocompatibilty or may even avoid blood 
contact, whatsoever 
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Thank you so much for your attention

Bastian Schmack, MD, PhD

Senior Consultant Cardiac Surgeon

Head of Heart Failure Surgery

University Hospital Essen 

Westgerman Heart & Vascular Center

bastian.schmack@uk-essen.de

Phone. +49 201 - 723 - 4901

mailto:bastian.schmack@uk-essen.de
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Artificial Muscle - Boston
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