| LVAD as Destination Therapy or
Bridge to Heart Transplantation:
To whom and when?

e .

He-art and Diabetes Center
North Rhine Westphalia

Bad Oeynhausen Dr. R. Khankishiyev

<»|HDZ NRW LK RUE S UNIVERSITAT BIELEFELD

B Medizinische Fakultdt OWL



Novacor Berlinheart Syncardia HeartMate 11 HeartMate 111
(TAH)

<»|HDZ NRW LK RUE S UNIVERSITAT BIELEFELD

B Medizinische Fakultdt OWL



-
3
®
-
e =
m

CRITERIA
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HFrEF
Symptoms * Signs®

2 LVEF <40%

AT RISK FOR

HEART FAILURE
(STAGE A)

Patients at risk for HF
but without current
or prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
disease

Patients with HTN,
CVD, DM, obesity,
known exposure to
cardiotoxins,
family history of
cardiomyopathy

RW

PRE-HEART

FAILURE
(STAGE B)

Patients without
current or prior
symptoms or signs of
HF but evidence of
one of the following

Structutal haart cisease
g \VH, thumber
enlargement, wall motion
Abaormasiny, myocardial
tessue abnormaliny,
valvular hoart dnoase

Abnormal cardiac
Ninctian: e.q. reduced LY
of AV ventricular systolic

function, evidence of
increasad Nling pressures
ar abnormal diastolc
dystunction

Flovaton natriuretic
peptice levels or elovated
LA GaC tropoon Mwels in
he setting of sxposaire 1o

Cardiutoxing

HFmrEF
Symptoms * Signs®
LVEF 41—49%°

HFpEF

Symptoms + Signs®

LVEF >50%

Objective evidence of cardiac structural and/or functional

abnormalities consistent with the presence of LV diastolic

ESC 2021

dysfunction/raised LV filling pressures, including raised natriuretic peptides*

ADVANCED
HEART FAILURE
(STAGE D)

HEART FAILURE
(STAGE C)

Severe symptoms
and/or signs of HF at
rest, recurrent
hospitalizations despite
GDMT, refractory or
intolerant to GDMT

Patients with current
or prior symptoms
and/or signs of HF

caused by

Structural and/or

3 Requiring advanced
functional cardiac

therapies such as

abrlorrjalitv consideration for
transplant, mechanical
circulatory support, or
palliative care
Heart Persistent
Failure in Heart Failure
Remission s
with GDMT and risk factor modificati

European Journal of Heart Failure (2021) 23, 352-380. doi:10.1002/ejhf.2115
European Heart Journal (2021) 42, 3599-3726, doi:10.1093/eurheartj/ehab368
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LVAD-1n toyinat istigamatlori

Bridge to decision (BTD)/ Use of short-term MCS (ECMO or Impella) in patients with cardiogenic shock until haemodynamics and end-organ

Bridge to bridge (BTB) perfusion are stabilized, contraindications for long-term MCS are excluded (brain damage after resuscitation) and
additional therapeutic options including long-term VAD therapy or heart transplant can be evaluated.

Bridge to candidacy (BTC) Use of MCS (usually LVAD) to improve end-organ function and/or to make an ineligible patient eligible for heart
transplantation.

Bridge to transplantation (BTT) Use of MCS (LVAD, BiVAD or TAH) to keep a patient alive who is otherwise at high risk of death before trans-
plantation until a donor organ becomes available.

Bridge to recovery (BTR) Use of MCS (short-term or long-term) to keep a patient alive until cardiac function recovers sufficiently to remove
MCS.
Destination therapy (DT) Long-term use of MCS (LVAD) as an alternative to transplantation in patients with end-stage HF ineligible for

©ESC 2021

transplantation.

BiVAD = biventricular assist device; ECMO = extracorporeal membrane oxygenation; HF = heart failure; LVAD = left ventricular assist device; MCS = mechanical circulatory
support; TAH = total artificial heart; VAD = ventricular assist device.
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Casel BTC - Bridge to candidacy

* Yas: 68
e Coki: 78 kg
* Boy: 192 cm
 BMI: 21,2 kg/m?
* kisi Agir kardiogen
Sok Tocili
DCM EF 15% HeartMate 111
Artan T Listino
Hen}odinamik alinma
agirlasma
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Case2 BTC - Bridge to candidacy

* Yas: 53

* Coki: 58 kg

* Boy: 180 cm
 BMI: 17,9 kg/m?

Stent-
* gadin PTCA:
STEMI 2x DES
Akut RCX Driveline- HU
ICM 3x DES Infektion Listina
EF 10% RIVA Mediastinitis alinma
CPR Tacili VAC HTX
ECMO HeartMate 3 Terapiya
s €9|HDZ NRW UCRUB Snemirssmmce, e TG FSAREOH



Case3 BTT — Bridge to transplantation

* Yas: 31

* Coki: 85 kg

* Boy: 188 cm

* BMI: 24 kg/m?

° k1$1 Agir
kardiogen
Sok . '
DCM. EF Hemodinamik T-Listing
15 ‘% agirlasma ROSC alinma
HU-Listina CPR Tacili
alinma HeartMate
111
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Case4 BTT — Bridge to transplantation
* Yas: 58

e Coki: 47kg

* Boy: 151 cm

* BMI: 20,61 kg/m?

* qadin
Biventrikulyar HU-
MIC-.AKE CPR > LM funksiya Listino
(bio) ECMO occlusion pozgunlugu alinma

Miialicoyo HKL LIMA-RIVA TAH HTX
tabe olmayan Vene-RCX (Cardiovest)
Ventrikulyar
fibrilasiya

s €p[HDZ NRW UK RUB St UNIVERSITAT BIELEFELD

B Medizinische Fakultdt OWL



liegend
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* Yas: 38

* Myokardit

* Biventrikulyar funksiya pozgunlugu

* Heartmate 3 implantasiyasi

* Davam edon sag modocik catismazligi
* Ugursuz Transplantasiya screening’i
 RVAD (Heartmate 3) implantasiyasi

e T-Listino alinma

e 1 il sonra ugulu Urok transplantasiyasi
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CaseS BTR - Bridge to recovery

* Yas: 61

e Coki: 57 kg

* Boy: 170 cm
 BMI: 19.7 kg/m?

* qadin
Agir kordiogen
sok 281 giin sonra
Myokardit EF15% RVAD EF59%
Heartmate 3 I ay sonra RVAD Heartmate 3
eksplantasiyasi eksplantasiyasi
€)|HDZ NRW UCRUB Snemirssmmce, e TG FSAREOH
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IS
Case 6 DT — Destination Therapy

* Yas: 71
» Coki: 100 kg
* Boy: 165 cm
* BMI 36,7 kg/m?
* gadin
Agir kordiogen sok Driveline-Infektion, Re-Sternotomiya
Myokardit EF10% ECMO Mediastinitis VAC-Terapiyasi
Hemodinamik LVAD implantasiyasi Usaqliq boynunun Ikincili Sternum
agirlagma Heartware xor¢ongi qapanmasi
Omentumplastik
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Case 7 DT — Destination Therapy

* Yas: 63

e Coki: 77 kg

* Boy: 175 cm

* BMI 25,1 kg/m?
* kisi

AKE (mexaniki gapaq )
LIMA-LAD Mex.-AKE = bio-AKE

ICM LVAD HeartMate 3
EF 10%
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Case 8 LVAD-aimtina

* Yas: 36
* Coki 89 kg
* Boy 186 cm
* BMI 25,7 kg/m?
* kisi
: Miivoqqoti
* DCM (LVEEF 15 %) gzgi)lripensasiya Stabillosmo Palliativ
* Mitral- vo Trikuspidalgapaq

o ic ¢ O & o o o
e subkutan-ICD

* Pulmonal Hypertoniya

Polykatexolamin LVAD - Exitus letalis
* Koskin Boyrok yetmozliyi Terapiyast Screening
IMTINA!!

* A. cerebri anterior anevrizmasi
* Hypothyreose

* Amphetamin asililigi
 Alkohol asililig1

* Nikotin asililig1
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INTERMACS Profillori

Profile
Profile 1. Critical cardiogenic shock
Patient with life-threatening hypotension despite rapidly escalating inotropic support,

critical organ hypoperfusion, often confirmed by worsening acidosis and/or lactate lev-
els. “Crash and burn.”

Profile 2. Progressive decline

Patient with declining function despite i.v. inotropic support, may be manifest by wor-
sening renal function, nutritional depletion, inability to restore volume balance. “Sliding
on inotropes.” Also describes declining status in patients unable to tolerate inotropic
therapy.

Profile 3. Stable on inotrope or inotrope-dependent

Patient with stable blood pressure, organ function, nutrition, and symptoms on continu-
ous i.v. inotropic support (or a temporary circulatory support device or both) but dem-
onstrating repeated failure to wean from support due to recurrent symptomatic
hypotension or renal dysfunction. “Dependent stability."

Profile 4. Frequent Flyer

Patient can be stabilized close to normal volume status but experiences daily symptoms
of congestion at rest or during activities of daily living. Doses of diuretics generally fluc-
tuate at very high levels. More intensive management and surveillance strategies should
be considered, which may in some cases reveal poor compliance that would compro-
mise outcomes with any therapy. Some patients may shuttle between 4 and 5.

Profile 5. Housebound

Comfortable at rest and with activities of daily living but unable to engage in any other
activity, living predominantly within the house. Patients are comfortable at rest without
congestive symptoms, but may have underlying refractory elevated volume status, often
with renal dysfunction. If underlying nutritional status and organ function are marginal,
patients may be more at risk than INTERMACS 4, and require definitive intervention.
Profile 6. Exertion limited

Patient without evidence of fluid overload, comfortable at rest and with activities of
daily living and minor activities outside the home but fatigues after the first few minutes
of any meaningful activity. Attribution to cardiac limitation requires careful measure-
ment of peak oxygen consumption, in some cases with haemodynamic monitoring, to
confirm severity of cardiac impairment. “Walking wounded.”

Profile 7. Advanced NYHA class Ill symptoms

Patient without current or recent episodes of unstable fluid balance, living comfortably
with meaningful activity limited to mild physical exertion.

European Heart Journal (2021) 42, 3599-3726, doi:10.1093/eurheartj/ehab368
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Temporary MCS can modify profile only in hospitalized patients. They include IABP,
ECMO, TandemHeart, LVAD, impelia.

Arrhythmia can modify any profile. They include recurrent ventricular tachyarrhythmias
that have recently contributed substantially to clinical compromise, frequent ICD shocks
or requirement for external defibrillation, usually more than twice weekly,

Frequent episodes of HF decompensation characterize patients requiring frequent
emergency visits or hospitalizations for diuretics, ultrafiltration, or temporary Lv. vaso-
active therapy. Frequent eplsodes may be considered as at least two emergency visits/
admissions in the past 3 months or three in the past 6 months,

<y|HDZ NRW

Possible profiles that can be modified

.23

3 if at home, 4, 5, 6. Rarely for profile 7.

LVAD-BTC
(Class Ila)

European Heart Journal (2021) 42, 3599-3726, doi:10.1093/eurheartj/ehab368
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37 yash gadin

AKE, MKE

10 giin Weaning
LVAD-1n eksplantasiyasi

Liotta-DeBakey-LVAD
19 Iyul 1966
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First transplanted |

after e medicalifew days because bis beart 'm.umm";ﬂ‘:
preskthrough Sundsy of a ha-imuscle was worn down. transplating bearts
maa heart trassplant. The laodmark operaticn same [requeacy they now
Louls Washkaasky, 55, a LI wnylbr..ln.l.ulnmmmﬂpt
saslavborn wa:amc;ma:‘:udmwmau:ﬂaum“:p
the critical postoperative pe- o taate of st F ;

Denise Darvell

M( RUB UNIVERSITATSKLINIKUM DER
. RUHR-UNIVERSITAT BOCHUM

3 Dekabr 1967
Dr.Cristiaan Barnard
Conubi1 Afrika:

- Groote Schuur Hospital

Patient:
- Louis Washkansky
- 54 yas

18 giin sonra Agciyar
infeksiyasindan hoyatini
doyisib.
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HDZ NRW-dJ bazi VAD-larn ilk implantasiya tarixlori

Device Brand First Implant
Thoratec (pVAD/1VAD) 03/1992
Novacor 03/1993
CardioWest 02/2001
HeartMate II 1. gen. 03/2001
HeartMate II (2. gen.) 09/2006
HeartWare 08/2009
HeartMate 3 07/2014

Qeyd: Bugiino godar 18 forqli VAD implantasiya olunub
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B
2014-2024 Implantasiya olunan VAD nisbati

300
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82
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 ong.

W EXCOR EXCOR ped.  BestBeat B CardioWest CorAide

W DeBakey B DuraHeart W HeartAssist 5 B HeartMate XVE HeartMate Il

W HeartMate 3 HeartWare INCOR M LionHeart MEDOS

Novacor M Synergy B Thoratec (pVAD/iVAD) M VentrAssist

<y|HDZ NRW UK RUB S UNIVERSITAT BIELEFELD

B Medizinische Fakultdt OWL



Bad Oeynhausen 2014 - 2024

BVAD
L/L+RVAD

113 107

96 91 90 94 95 86 82
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2 2
1 1 1
TAH B IIOII0

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Destination Therapy in LVAD-Patients:
HeartMate II, HeartMate I1I and HeartWare 2011 - 2021
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LVAD: In-Hospital-Mortality 2014 - 2024

22,8%

2014 2015 2016

18,7%

2017 2018 2019 2020 2021 2022 2023 2024

M In-Hospital-Mortality (%)
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Freedom from Stroke (Embolism or Bleeding)
in Patients with LVAD Implants (HMII+III/HW)
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Freedom from Neurological Complication

Implants: Sep. 2006 — Dec. 2024; n = 1287

110 X > .
91.9%
HeartMate Ii
0,8 -
""-u_“_ﬁ_‘_75%
HeartWare 72%
0,6 -
0,4
0,2
0,0 —
| I | I |
| 6 . b 24 Months
UC RUB weisnemaritsoon
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LVAD sayasindd alds olunanlar:

- Daha uzun yasaya bilmok imkani
- Daha yaxsi1 hoyat keyfiyyati
- Daha az 6liim say1 vo ya daha ¢ox hoyatda galma

Uzarind? islomali movzular:

- BiVAD/TAH hal-hazirda LVAD kimi uzun miiddast ti¢iin miimkiin deyil
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Azorbaycan ticiin PMP (per million populatlon) indeksi: 0,2

SO

HEART TRANSPLANT B
(all combinations included)

Annual Rate p.m.p
2022
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Diqqotiniz tuciin tosokkiir edirom!

-
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