Vyznam technologickych inovaci
pro pokrok v lecbhe terminalniho
srdecniho selhani
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Uvod

Chronicke srdecni selhani: 1-2% evropske
populace®

Faktory: demograficke, zivotni styl, pokroky
moderni komplexni kardiovaskularni leCby

VycCerpani moznosti konvencnich IéCebnych
postupu

— terminalni srdecni selhani

Transplantace srdce — prokazatelny prinos



Celosvetove pocty transplantaci srdce
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Lars H. et al. Thirtieth Official Heart Transplant Report—2013. J Heart Lung Transplant. 2013;32(10),951-64.



Transplantace srdce v CR
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Koordinaéni stredisko transplantaci, MZ CR, 2013
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Registr INTERMACS (USA)
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Prezivani indikace premosteni k
transplantaci a permanentni terapie
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Pokroky indikace permanentni terapie

Percent Survival
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The odyssey of chronic cardiac mechanical support.
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J Am Coll Cardiol. 2014 May 6;63(17):1758-60.
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Zlepsujici se vysledky diky ...

Vhodnéjsi vybér pacientu

Zvysuijici se standard diagnostiky a lécby

Koncepce trvalé sdilené péce

Technologicke inovace




Technologickeé inovace

Délka pouzitelnosti a spolehlivost

Miniaturizace a mininvazivita zavedeni

Biokompatibilita

Plna implantabilita




Deélka pouzitelnosti a spolehlivost

REMATCH — Randomized Evaluation of
Mechanical Assistance for the Treatment of

Congestive Heart Failure

The New England
Journal of Medicine

Copyright © 2001 by the Massachusetrts Medical Society

VOLUME 345 NOVEMBER 15, 2001 NUMBER 20

LONG-TERM USE OF A LEFT VENTRICULAR ASSIST DEVICE
FOR END-STAGE HEART FAILURE

Eric A. Rosg, M.D., ANNETINE C. GELIUNS, PH.D., ALan J. Moskowitz, M.D., DaniEL F. HeErmJan, PH.D.,

Lynne W. STevenson, M.D., WALTER Demeitsky, M.D., James W. Long, M.D., PH.D., DeeoraH D. AscHeEmm, M.D.,

ANITA R. TIERNEY, M.P.H., RONALD G. LEVITAN, M.Sc., JOHN T. WATsON, PH.D., AND PAUL MEIER, PH.D.,
FOR THE RANDOMIZED EVALUATION OF MECHANICAL ASSISTANCE FOR THE TREATMENT OF CONGESTIVE HEART FAILURE
(REMATCH) Stupy Group*
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Deéelka pouzitelnosti a spolehlivost

= Randomizovana studie

— OM terapie vs.
pulzatilni LVAD

= Nekandidati TxS(n=129)
— EF < 25%,

— VO2 max. < 12
ml/kg/min,

— Nebo iv. kontinualni
inotropika
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Deélka pouzitelnosti a spolehlivost

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Advanced Heart Failure Treated with
Continuous-Flow Left Ventricular Assist Device

Mark S. Slaughter, M.D., Joseph G. Rogers, M.D., Carmelo A. Milano, M.D.,
Stuart D. Russell, M.D., John V. Conte, M.D., David Feldman, M.D., Ph.D.,
Benjamin Sun, M.D., Antone J. Tatooles, M.D., Reynolds M. Delgado, Ill, M.D.,
James W. Long, M.D., Ph.D., Thomas C. Wozniak, M.D.,

Wagas Ghumman, M.D., David J. Farrar, Ph.D., and O. Howard Frazier, M.D.,
for the HeartMate Il Investigators*

The NEW ENGLAND

JOURNAL of MEDICINE

NEJM 2009;361(23):2241-51.



Deélka pouzitelnosti a spolehlivost

Cross Section of Pump




Delka pouzitelnosti a spolehlivost

As-treated analysis
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Delka pouzitelnosti a spolehlivost
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Technologickeé inovace

Délka pouzitelnosti a spolehlivost

Miniaturizace a mininvazivita zavedeni

Biokompatibilita

Plna implantabilita




Miniaturizace a miniinvazivni zavedeni

HeartMate XVE HeartMate 3
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Miniaturizace a miniinvazivni zavedeni

Pravostranna
hemisternotomie




Technologickeé inovace

Délka pouzitelnosti a spolehlivost

Miniaturizace a mininvazivita zavedeni

Biokompatibilita

Plna implantabilita
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ORIGINAL INVESTIGATIONS

Fully Magnetically Levitated
Left Ventricular Assist System for

Treating Advanced HF

A Multicenter Study

VOL. 66, NO. 23, 2015
ISSN 0735-1097/%36.00
.dol.org/10.1016/). jacc.2015.09.083

Crosshark
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FIGURE 1 Progressive Improvement in Outcomes of Patients Supported With CF-LVADs for Advanced Heart Failure
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Magneticky levitujici rotor

= Konzistentni Sirka krevni cesty
= Uméla pulsatilita

rotor speed [rpm]

Flow from left ventricle

|_~1.0mm top
: and bottom
Outflow to aorta

Full MagLev™ —
Electromagnetic motor \ :

|
~0.5mm sides .
™Eull Magl_ev is a trademark of Thoratec Corporation Netu ka et al . \] Am CO” Card|0| . 2015 DeC 15, 66(23). 2579'89.



Sifka krevni cesty éerpadla

Full MagLev Hydrodynamic-bearing
blood-flow pathway blood-flow pathway




¥ Ny

Souvztaznost sirky krevni cesty a
smykového treni

Rotor Rotor
3

Stator Smykové treni



¥ Ny

Souvztaznost sirky krevni cesty a
smykového treni

Rotor Rotor

Smykové treni je primo umeérné
vektoru rychlostniho profilu

Stator

1. http://www.mne.psu.edu/cimbala/Learning/Fluid/Fluid Prop/fluid property.htm. Accessed 1/5/2015
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Srdecni podpora

Smykové treni

Bunécné element Krevni plazma

| Cervené krvinky=>hemolyza | von Willebrand faktor=»AVWS




Hemolyza
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Netuka et al. J Am Coll Cardiol. 2015;66(23):2579-89.



Journal of the American College of Cardiology Vol. 61, No. 2, 2013
© 2013 by the American College of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc. http://dx.doi.org/10.1016/.jacc.2012.09.041

Heart Failure

Readmissions After Implantation of
Axial Flow Left Ventricular Assist Device

Tal Hasin, MD,* Yariv Marmor, PHD,t Walter Kremers, PHD, Yan Topilsky, MD,*

Cathy J. Severson, RN, BSN,# John A. Schirger, MD,* Barry A. Boilson, MD,*
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Rochester, Minnesota
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Ziskany von Willebranduv syndrom

Von Willebrand multimer

= |

Coiled
von Willebrand
multimer in
circulation

Uncoiling e
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Loscalzo J. N Engl J Med 2012;367:1954-1956.
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Acquired von Willebrand Syndrome After
Continuous-Flow Mechanical Device Support

Acquired von Willebrand Syndrome in Patients

Acquired von Willebrand Syndrome in Continuous-

Flow Ventricular Assist Device Recipients

Sheri Crow, MD, Dong Chen, MD, PhD, Carmelo Milano, MD, William Thomas, PhD,
Lyle Joyce, MD, PhD, Valentino Piacentino III, MD, PhD, Riti Sharma, MD,

Jogin Wu, PhD, Gowthami Arepally, MD, Dawn Bowles, PhD, Joseph Rogers, MD, and
Nestor Villamizar-Ortiz, MD

Division of Pediatric Critical Care Medicine, Department of Laboratory Medicine and Pathology, and Division of Cardiothoracic
Surgery, Mayo Clinic, Rochester, Minnesota; Divisions of Cardiothoracic Surgery, Hematology, and Cardiology, Duke University

Medical Center, Durham, North Carolina; and Division of Biostatistics, School of Public Health, University of Minnesota,
Minneapolis, Minnesota




Hypotéza

* PIneé magneticky levitujici rotor bude vytvaret
signifikantné mensi  destrukci celularnich a
plazmatickych komponent krve oproti predchozim
generacim krevnich Cerpadel




Evaluation of von Willebrand factor with a fully
magnetically levitated centrifugal continuous-flow
left ventricular assist device in advanced heart
failure

Ivan Netuka, MD, PhD,*P Tomag Kvasnicka, MD, PhD, Jan Kvasnicka, MD, PhD,*
Ingrid Hrachovinova, MD,? Peter Ivak, MD,*® Frantisek Marecek, MD,*

Jana Bilkova,® Ivana Malikova,© Michaela Jancova,’ Jifi Maly, MD, PhD,*
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Design studie
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Elektroforeticka analyza multimeru
(metodika chemiluminisce)
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Vizualni analyza
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Analyza vysledku (Praha)
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Analyza vysledku (Praha)
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Kompletni analyza
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Korelace LDH vs. multimery vVWF
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Korelace LDH vs. multimery vVWF
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Korelace LDH vs. multimery vVWF
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Srdecni podpora

Smykové treni

_ Bunecne elementy Krevni plazma
Cervené krvinky=>»hemolyza von Willebrand faktor=»AVWS

HEMOKOMPATIBILITA




Technologickeé inovace

Délka pouzitelnosti a spolehlivost

Miniaturizace a mininvazivita zavedeni

Biokompatibilita

Plna implantabilita
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Heart Failure
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Infekce kabelu

N\, J <

J Heart Lung Transplant 2012;31:1151-7

Continuous-flow devices and percutaneous site
infections: Clinical outcomes

Daniel J. Goldstein, MD,? David Naftel, PhD,” William Holman, MD,"
Lavanya Bellumkonda, MD,€ Salpy V. Pamboukian, MD, MSPH,? Francis D. Pagani, MD,®
and James Kirklin, MDP

From the “Department of Cardiovascular and Thoracic Surgery, Montefiore Medical Center, Bronx, New York; the *Department of

Cardiothoracic Surgery, University of Alabama at Birmingham, Birmingham, Alabama; the “Division of Cardiology, Yale University,

New Haven, Connecticut; the “Division of Cardiology, University of Alabama at Birmingham, Birmingham, Alabama; and the
“Department of Cardiothoracic Surgery, University of Michigan, Ann Arbor, Michigan.
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Riziko umrti pri infekci kabelu

Continuous-flow devices and percutaneous site
infections: Clinical outcomes
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and James Kirklin, MD®
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“Department of Cardiothoracic Surgery, University of Michigan, Ann Arbor, Michigan.
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Transkutanni prenos energie

» Zapomenutelny pro pacienta
» Jednoduchda implantovatelnost
» Minimalni termické poskozeni

» \lysoka vykonnost prenosu energie

» Rychlé dobijeni internich komponent




Koplanarni prenos energie
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Zavery

Radikalni prodlouzeni zivotnosti a spolehlivosti
systémiu

Miniaturizace zvysuje kvalitu zivota a stupen
Invazivity implantace

Biokompatibilni design - redukce zavaznych
komplikaci

Realny horizont plné implantability systémii



Dékuji za pozornost!




