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Heart FaillureTrends

® Enhanced survival in other cardiovascular diseases, as well as the aging
population, has led to the expansion of the heart failure population?*
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down by half

Coronary Deaths

But heart failure has
almost tripled

Heart Failure




Heart Failure is a Serious Worldwide
Health Problem

Heart failure occurs in 1 in 3 persons =55 years of age and in
1 in 5 in those >40 years of age.!

It is estimated that in Europe there are 15 million patients
with heart failure?, while in Australia there are approximately
300,000 patients with HF.3

Heart failure accounts for ~2% of national expenditures on
health, mostly due to hospital admission costs.*

Hospitalization costs account for 60-70% of all HF expenditures?

'Heart Failure Society, 2006
olal A, Filippatos G, 2008. Eur Heart J. 2008; 29: 2388-2442
ralian Institute of Health and Welfare




Natural History of Heart Failure
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Adapted from Bristow, MR Management of Heart Failure, Heart Disease: A Textbook of Cardiovascular Medicine, 6th edition, ed. Braunwald et al.

1Dickstein K, Cohen-Solal A, Filippatos G, et al. ESC Guidelines for the Diagnosis and Treatment of Acute and Chronic Heart Failure 2008. Eur Heart J. 2008; 29: 2388-2442
2Stewart, G C, et al. J of Heart and Lung Transplantation Vol 28, Number 9: 863-869 Sponsored by Thoratec




Heart Failure Treatment Algorithm!

Stage A . Stage B Stage C Stage D
High nisk Structural Structural Refractory
with no | heart disease. symptoms
Sympltoms . disease, no previous or requirning
| symptoms current | special

symptoms Cinterventicn

Hospice
VAD, transplantation '

Aldosterone antagonist. nesiritide
Consider multidisciplinary team
Revascularization, mitral-valve surgery
C_ardfncresynchronizﬂtion if bundle-branch block present
Dietary sodium restriction, di tics, and digoxin

- ACE lnh-bmots and betn—blocbers in all pntlents

Treat hypedensuon. diabetes, dysl-p-demla ACE unh-butots or AR Bs in some patients
Risk-factor reduction, patient and family education




Transplant as an Option for Advanced
Heart Failure

At present, transplantation is still the “Gold Standard” for
10-year survival of advanced heart failure.

Transplant Criteria:
® NYHAIII-IV despite maximal medical therapy
® Peak oxygen consumption (MVO2) < 14mli/kg/min

® |ntractable ventricular arrhythmias

However...

Limited and decreasing donor availability

<3,500 transplants performed worldwide! despite ~800,000 potential candidates

Data reveals that 22%? of patients on the waiting list for a heart died while
waiting, and the median wait time for a heart transplant was 15 months in 2012.3

1 ISHLT Website

2Deng et al. Effect of receiving a heart transplant: analysis of a national cohort entered on to a waiting list, stratified by
heart failure severity. BMJ 2000;321:540

SEurotransplant 2012 Report
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OPIZTIKH OEPAIEIA

FEQYPA MA ) /  rEoYPA riA
METAMOIXEYSH |
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MHXANIKH YNOXZTHPI=ZIX
THZ KYKAOO®OPIAZ

-AvaAoya pe Tn B€on eppuTELONG
Ep@uTeUOIUN, TTAPO/EEWOWHATIKNA
-AvaAoya Je Tn TTOpOXN
MaApIKE, ZUVEXAS

-AvaAoya pe Tn d1ApKEIA

Bpayxeiag, Méong, Makpdg

-AvaAoya pE TNV UTTOOTAPIEN




H IAANIKH 2Y2KEYH M.Y.K.

EUkoAa AlaBsoiun

NMARPWGS ENPUTEUCIMN

XapunAou Bdapoucg Kal NIKPOU peyEBoug

MovnA R/kai dittAR utrooThpPIEn (Lvad, or Bivad)
EUxpnoTto AoyioHIKO

ATTOTEAECHATIKI

MeydaAn diapkela UTTOCTAPIENG

XaunAnR BvntoTnTa KOl voonpotTnta

XapunAdé KOOTOGC CUCKEUNG-OVAOAWTINWY
[MoiétnTa (WG aocBevoug

UKOAN a@aipeon




Bpaxeiac O1apKEIONC OUOKEUEC




Bpaxeiac¢ OIAPKEIAC OUOKEUEC




ANTAIEX MEXHX AIAPKEIAX




MXKPXC ALXPKE LXC
SUOKEVEC




MOXKPXC ALXPKE LKC
SUOKEVEC
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VAD Technology has Evolved Significantly?
1994 2005

Pulsatile System Continuous Flow VAD Next Generation
Continuous Flow VAD

>

» Improvements in VADs include decreased size, increased durability, and
improved overall survival

« In 2009 the HVAD® Pump eliminated the need for an abdominal pump pocket




HeartWare




BERLIN HEART EXCOR
PARACORPOREAL VAD
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SYNCARDIA TOTAL ARTIFICIAL HEART
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Synergy Pocket Micro-Pump
device




Patient Quality of Life After VAD Implant

Results of the 6 Minute Walk, EuroQOL-5D Visual

Analog Scale (EQ-5D VAS), and Kansas City
Cardiomyopathy Questionnaire (KCCQ)

QOL or

) Day Change
Functional Status

P-value

0
6 Minute Walk

EQ-5D: Visual

Analog Scale

0
KCCQ: Overall

Summary 180

SD = standard deviation
* Value represents the distance walked in meters
# Value represents points

recipients of the HYAD®Pump.*

Quality of life and functional capacity were
substantially improved at 6 months in

1 Slaughter, M, et al. J Heart Lung Transplant 2013;32:675-683.

/ A survey of HF patients\

revealed that 63% believed
the effect on survival and
quality of life were equally

Important; of the remaining,

25% felt improved quality of
life was more important.2

2 Stewart, G C, et al. J of Heart and Lung Transplantation Vol 28, Number 9: 863-869 sponsored by Thoratec
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Changes Post-VAD in the Non-Ischemic Patient

® Hemodynamic unloading with VADs results in alterations in myocardial
histology, protein levels, gene expression, neurohormonal activation
markers, and pro-inflammatory cytokines.

- This may lead to re-remodeling and myocardial recovery.

In a study of patients with non-ischemic precipitators of HF, VAD support
leading to device explant occurred in:

® 32% of patients with minimal remodeling

® 22% of patients with moderate remodeling

The authors concluded small LV chamber size (identified by
echocardiography) indicative of the absence of remodeling at baseline

delineates a group where myocardial recovery is not only
possible, but a goal of VAD therapy.




Timing of Referral / VAD Implantation is
Important

MYHA & Too "wrell”
I 7
mel v NN
M 5

I 4

Functional Class

I 3

M 2

I 1

Death

Time =

Indeed, earlier ventricular assist device implantation in less
severely ill patients and before right ventricular or multi-organ
failure develops, leads to better surgical outcomes.?

1 Peura et al, Recommendations for the Use of Mechanical Circulatory Support, 2012, American Heart Association
2McMurray, et al. ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012, European Heart
Journal (2012) 33, 1781-18472

INTL1014 Rev02 9/13



INTERMACS LEVELS

1= Kpioiun kapdioyeving KaTaTrAngia TTapd tnv
AUEAaVOMEVN UTTOOTHPISEN

2= [1poo0dEUTIKN £TTIOEIVWOON ME EEAPTNON
IVOTPOTTWYV

3= KAIVIK} oTOOEPOTNG HE NTTIA 1] HETPIA EEAPTNON
IVOTPOTTWYV

4= Y1roTpoTrialouca TTPOKEXWPNMEVN KAapOIaKn
OVETTAPKEIA ETTIOEXOMEV OTABEPOTTOINON

5= Aucaveia oTnv ATTIO KOTTWOT)

6= lNeplopiopEvn AOKNOIG, TTIO OPACTNPIOTNG

7= Mpokexwpnuévn Aeitoupyikn kKAaon lll kata
NYHA




Intermacs INTERMACS Levels: Predicted Survival
Survival with Medical Therapy only (No MCSD or Transplantation)
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When should referral for VAD therapy be
Initiated?

ESC Guidelines for the diagnosis and treatment of acute and
chronic heart failure 2012

* Patients with >2 months of severe symptoms despite optimal
medical and device therapy and more than one of the following:

LVEF <25% and, if measured, peak VO,< 12 mL/kg/min

23 HF hospitalizations in previous 12 months without an
obvious precipitating cause

Dependence on i.v. inotropic therapy

Progressive end-organ dysfunction (worsening renal and/or
hepatic function) due to reduced perfusion and not to
inadequate ventricular filling pressure (PCWP220 mm Hg and
SBP<80-90 mmHg or Cl £2 L/min/m?)

Deteriorating right ventricular function

= eartfallure i.v.= mtravenous LVEF left ventricular ejection fractlon;,




EKAEKTIKH EMOYTEYZIX

AoOBeveig Asitoupyikou otadiou NYHA |V utro peyiotn
QOPMAKEUTIKN aywyn

-L.V.E.F. <25%

-P.C.W.P. >16 mmHg
-L.V.S.W.I. <20 g.mm./m2
-VO2 max <14 ml/Kg/min
-L.V.E.D.D. >72 mm

AVOEKTIKEC KOIAIOKEG appUBuiES

ODAANATTAEG E10aYWYES 0 NOOOKOpEIO




ANTENAEIZEIZ EMOYTEYZEQ2

-2NTTTIKN KATATTANSIO, EVEPYOS ACIMWEIG
-MoAAATTA OPYOAVIKI AVETTAPKEIA

-Evepyocg aipoppayia YOOTPEVTEPIKOU
-2UCTNHOATIK VEUPOAOYIKN 1 YUXIATPIKA VOO OG

-Mn avaoTpEWINOG TTVEUUOVIKN UTTEPTACIG?

-AVTEVOEICIC XPNOEWGS AVTITTNKTIKWY




Patient Benefits from Management by
Collaborative Care

evaluates routine

health and prevention _
Primary
Care
Physician

Cardiologist

ongoing cardlac care

Multi-
Disciplinary
Hospital
Staff

/ Meta-analyses
evaluating the effect of
multidisciplinary
approaches to HF care
demonstrate a risk
reduction ranging

K from 16 to 21%!?

VAD Team

nonitors device
and related issues

supports management
of acute events




Decision making — Personalised medicine
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MAPAMETPOI ®YZIOAOIIAZ
M.Y.K.

A2ZOENHZ (Kapdiakn AVETTAPKEIO Kal
2uvuTtrapyxouoeg Noool)

2YZKEYH ka1 TYINOZ YNOXZTHPIZEQZ

A2OENHZ KAI 2Y2KEYH (wg Eviaio ZUoTnua)
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NMPOIrPAMMA MHXANIKHZ YINTOZTHPI=ZEQX
THEZ KYKAO®OPIAZ Q.K.K. (1)

AZloAOYNON TWV UTTOYNQPIWV TTPOG EMPUTEUCT

EM@UTEUC TWV CUOKEUWYV

MeTeyXEIPNTIKE TTOPpAKOAoOUONON

ERSopadiaia TrapakoAouBnon ota eWTEPIKA
I0TPEIA KAl pUBMIOT TNG AVTITTNKTIKAG,
AVTIAIMOTTETAAAIOKNG KAl AOITTIS TOUG AYWYNRG.

ETipeAnTEia KOl CUVTAPNON TWV CUCKEUWYV

AVTINETWTTION KATOOTACEWYV KPIOEWV




MPOrPAMMA MHXANIKHZ YNOZTHPIZEQX
THEZ KYKAO®OPIAZ Q.K.K. (lI)

MeTapuOOXEUO KAl AQAIPECT) TWV CUCKEUWYV
EkmTaideuon acOevwyv Kal CUYYEVWYV TWV

EKtraideuon 1aTpIKoU Kol VOO NAEUTIKOU
TTPOCWTTIKOU

EkmTaideuon oyadwyv 1atpwyv atrd Tnv aAAodATTAV
MpoBoAnR Tou TTPOYPAMMATOG

EpeuvnTikov €pyo




2TATIZTIKA ZTOIXEIA NMEPIOAOQOY 2003-2015

TYNOZ APIOMOZ _ EOGANON SYNEXIZOYN
SYSKEYHE

HEART MATE
XVE
NOVACOR

INCOR

HEART

EXCOR
LVAD/RVAD

HEART
EXCOR BiVAD
HEART
THORATEC

HVAD
HEARTWARE
2YNOAON




ENAEIZEIX M.Y.K.

8 DCM 91 pts
B ICM 21 pts
O RCM 4 pts




SYNOWIZ (1)

82 BiVADs vs €1Ti 122 Ep@uTtevcewy (67.2%)

O HEOOG XPOVOG UTTOOTNPIEEWS MEXPI TNV
METAMOOXEUON, Eival 559 nuépeg N 18.5 punveg.

YtrootnpidovTtal aTroTEAECUATIKA aocBeveic e1Ti 4.5 Kal

TTAEOV £TN HEXPI TNS METOMOOXEUOEWG. AUTO TO
HOaKpoXpoOVviov BABog uTTooTNPICEWG Eival aTTd TA
UYPNAOTEPA TTAYKOO MiWG.

2UVOAIKOG XpOvog uttooTnpigews 55,000 VAD-nuépPEG.




SYNOWIE (I)

® O1 aocOeveic pe VADs ouvioTouv 10 48.2% TOU
OUVOAOU TWV HETOMOOXEUMEVWY €16 TO QKK (eTTi
135 peTapooxeVOEWYV Kapdiag ol 65 agopouoav €I
aocOeveig pe VADS).

® AuTto TO TTOOOOTOV Eival TTEPITTOU OITTAACIOV TWV

O1EOVWG KPATOUVTWYV KOI AVTOVOKAQ A@PEVOS TNV
EVOEIOV HOOXEUNATWY €16 TOV EAAADIKOV XWpPOoV, Kal
aQ’ ETEPOU KATADEIKVUEI TNV ETTAPKEIAV,
ATTOTEAECHATIKOTNTA KOI OCNMOCiaV TOU
NMpoypappartog Mnxavikng YITooTnpigewe TNG
Kapdiag.




2YNOWIZ (llI)

® HOvntornta Twv VADS a1rd Tng evapiewg Tou
NMpoypaupatog eival 44/122 dnAadn 36.1%

O1 23 BavaTtol atrd Toug 44 a@opouv o€ acOeVEIC Ol
OTTOoi0lI OEV TTNPAV TTOTE ECITAPIO ATTO TO VOO OKOMEIO
META TNV ENPUTEUCN! 2TNV HEYAAN TOUG TTAEIOVOTNTA

A@OPOUV O& ENPUTEUCEIC HETA OTTO TTPpOoNnynBeica
poakpd voonAegia! INTERMACS 1, ToocooTOoV 62.2%!

O1 KupI10TEPEG aITiEG BavaTou gival N onyaidia Kai/R
OUVOOOG EKTTTWOIG TTOAAATTAWY opydavwy (48%), n
EYKEPAAIKN aipoppayia (45%) kai aAAa aitia (3%).




Ag@ocropévny Opaoa

Ettiioyi Acbevéy - LVAD 1 BIVAD? TIMING

AVTITINKTIKY] — AVTIOLHOTIETUAALOKY] YOV
®povtioa Tpavpatog

ASloTioTio XVOKELVOV

IIpowTtokoriro DpovTioas AcOevav
YTtootnpiktikn Yuyo0epatteio Opndoog
IapakoiovOnon acOevov — Aloyeipion KPLloe®v

~ EpTtAoKf TIOALGOV dkoTHTOY




