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Strategie pouziti LVAD

- D
- Q’ ‘5!

P. N. 23 let, nyni jiz po Tx, po 1,5roce naHM Il (BTT)
BTT - bridge to transplant

most k transplantaci
40% Tx je nyni z pfredchozi LVAD lécby
V IKEM jiz implantovano ~ 400

aktualné sledovano 95 LVAD pacientu
Nejdéle ziji pacient na LVAD: 8 let

Pan J. H. 69 let, 5 let na HM3

DT
Destination therapy

Definitivni feSeni u pacienti
ktefi nejsou transplantovatelni



Distribution of LVAD pacients HISF
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Dlouhodobé mechanické podpory obéhu
Left Ventricular Assist Device (LVAD)

HeartMate Il
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Long-term LVADs in IKEM, by device
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Heart Mate |ll — centrifugalni Cerpadlo s
arteficialni pulzatilitou
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Dlouhodobé mechanické podpory obéhu
centrifugalni HM3 je spojen s lepsi hemokompactibilitou
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Centrifugal-  Axial- Centrifugal-
Flow Flow Flow
Adverse Event Pump Pump Pump

no. of patients with events (%)

Suspected or confirmed pump 7 (1.4) 70 (13.9) 0.01
thrombosis

Any stroke 1(9.9) 98 (19.4) 0.08

Disabling stroke 6 (5.0) 38 (7.5) 0.04
Any bleeding 225 (43.7) 278 (55.0) 0.61

Gastrointestinal bleeding 126 (24.5) 156 (30.9) 0.31
Other neurologic event 9 (11.5) 47 (9.3) 0.09
Any major infection 300 (58.3) 285 (56.4) 0.82
Right heart failure 176 (34.2) 143 (28.3) 0.27
Cardiac arrhythmia 185 (35.9) 207 (41.0) 0.37
Respiratory failure 111 (21.6) 98 (19.4) 0.19
Renal dysfunction 3(14.2) 56 (11.1) 0.11
Hepatic dysfunction 5 (4.9) 27 (5.3) 0.03

N Engl ] Med 2019;380:1618-27.

events per patient-yr

MOMENTUM 3 trial

1028 end-stage HF pts

516 HM3 (centrifugal) vs 512 HM II (axial)

Endpoint: survival free of

device replacement or stroke

at 2 years

Pump Better Pump Better

Axial-

Flow

Pump Relative Risk (95% Cl) P Value
0.12 —_— 0.08 (0.04-0.16)  <0.001
0.18 —a— 0.42 (0.30-0.57) <0.001
0.07 —a 0.54 (0.34-0.85) 0.008
0.95 - 0.64 (0.57-0.72)  <0.001
0.49 - 0.64 (0.54-0.75) <0.001
0.08 -8— 1.25 (0.88-1.79) 0.21
0.82 - 1.00 (0.89-1.12) 0.96
0.23 T8 1.15(0.94-1.42) 0.18
0.45 - 0.82 (0.70-0.97) 0.02
0.17 —=— 1.10 (0.86-1.40) 0.44
0.08 —8— 1.36 (0.98-1.89) 0.07
0.04 —81— 0.78 (0.46-1.34) 0.38
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Fyziologie obéhu u pacientu s nepulzatilni MSP

regulovany prvek HM: ota€ky ¢erpadla; monitorace: otacky + spotfeba energie

malo otacek — nizky vydej, riziko trombdzy, srde€. selhani
moc otacek — prisavani inflow kanyly (suction event, kolaps dutiny LK)
optimalizace otacek dle echokardiografie

HMII i HM3 je preload a afterload-dependentni
vzestup CO pfi fyzické aktivité (a zvySeni navratu)
pokles CO pfi systémové hypertenzi

12,000 RPM

- rezidualni pulzatilita
L, e . , . L vy s /5 2

- zavisi na rezidual. kontrakci LK a otac¢kach 11,000 RPM [>=r” \/ \\.,- _//_ N/

- je spiSe zadouci

- dlouhodoby efekt nulové é&i nizké pulzatility: 0,000 REM Nt N S

angiodysplasie GIT
progrese atherosklerézy, Ao vada

9,000 RPM
- Casto nelze zméfit systémovy tlak na pazi
(nutno pouzit manzetu a doppler)

8,000 RPM \ [\

-nutnost antikoaguace
- uHM3 warfarin (INR 2-2.7) + anopyrin

Frazier OH: Ann Thoracic Surg 2004; 77: 133-42



Efekt na kvalitu zivota: INTERMACS registr

Mean Kansas City Cardiomyopathy Questionnaire (KCCQ)
Summary Score* across time for patients who completed
the KCCQ Instrument

Mean Visual Analog Scale (VAS) across time
for patients who completed the EuroQol Instrument
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N=25 145
74% CF LVAD

78 % axial flow, 22% centrifugal flow
(Ann Thorac Surg 2019;107:341-54)



LVAD - independentni fungovani mimo nemocnici
prijatelna kvalita zivota

E-bay: LVAD shirt



Efekt LVAD na max. aerobni kapacitu

CF-LVAD zlepSuje NYHA a toleranci zatéze, ale efekt na VO2 max je maly
VétsSina zastava jen na 50% predikované hodnoty VO2 max
nedostateény vzestup CO
dysfunkce PK, endotelialni dysfunkce, tuhost cév
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Percent Survival

Postupné zlepSovani preziti pacientii s LVAD
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Drakos SG. The odyssey of chronic cardiac mechanical support.
J Am Coll Cardiol. 2014 ;63(17):1758-60



Benefity
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Kvalita zivota
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Hlavni vyzva v oblasti mechanicky podpor
redukce nezadoucich prihod

Time to 1%t Rehospitalization* by Pump Flow Type

Time post % Freedom from Rehospitalization
dmplant _____ Axial Flow Pump __ Centrifugal Flow Pump
1 month 71% 70%
3 months 52% 49%
6 months 38% 34%
60 12 months 23% 21%
24 months 12% 12%
36 months 7% 7%
48 months 5% 6%
Axial Flow Pump 60 months 4% 5%

N=13728, events=111121

P=.001
Event: Time to 15t Rehospitalization
(time zerois index hospitalization discharge date)

% Freedom from Rehospitalization

Centrifugal Flow Pump

N43615, events=2683
A IR I S (S (R (N (O e

(0,
~0 6 1 18 24 30 36 42 48 54 (60
Index D/C Date Months post index discharge date

*primary reason for Rehospitalization is transplantation is excluded in this depiction. Only patients with a
valid index hospitalization discharge date is included in this depiction.

Redukce krvaceni - LepSi hemocompatibliita pump — SetrnéjSi antikoaguace
Redukce CMP - kontrola krevniho tlaku

LécCba rezidualniho srdecCniho selhani

Redukce infekci — lepSi péCe o kabel, wireless transkutanni pfenos energie

Redukce rehospitalizaci (a redukce ceny péce o 50%) (Ann Thorac Surg 2019;107:341-54)



Optimalni nacasovani indikace MSP

Funkcéni tfida NYHA

| - bez limitace
Il - mirna limitace

llI-A — stfedné vyrazna limitace

llI-B — limitace i pfi zakladnich
cinnostech (oblékani, hygiena)
IV — velmi vyrazna limitace, i
pfi minimalni aktivité a nékdy i
v klidu

INTERMACS profil

7 — doma, schopen aktivity v byté i mimo byt,
ale trvale vyrazné limitovan

6 — doma, schopen malé aktivity i mimo byt
,chuize ranéného*

5 — doma, neschopen zadné aktivity mimo byt

4 — doma ¢i v nemocnici, hospital ,frequent flyer”
3 — v nemocnici, ino-dependentni, stabilni

2 - v nemocnici, ino-dependentni, zhorsujici se

1 — v nemocnici, kardiogenni Sok, ,,crash and burning”

pfilis brzo: dlouhodoba rizika prevysuji zisk

prilis pozdé: (INTERMACS 1-2) vysoka ¢asna pooperacni mortalita, protrahovany pobyt na ICU

— priliS brzo

J\

— optimum

—

} pozdé



Déekuji za pozornost

GR11, Senda Pirenaica vojtech.melenovsky@ikem.cz



Kdo je vhodnym kandidatem LVAD ?

- Pokrocilé, tézké srdecni selhani, nutnost IV terapii v nemocnici
nebo Casté hospitalizace (,frequent flyer®) bez ovlivnitelné priCiny

- Bez infekénich fokusu

- Kognitivne intaktni, motivovany pacient, schopen zvladnout naroc¢nou peci
- Dobré socialni zazemi, v domacnosti partner (-rka) ochotny pomoci pfi péci
- Vékdo =70 let

- Neni pritomno jiné organove selhani Ci nekontrolovana malignita
(Ci jater, CHOPN llI-IV, eGFR < 60 ml/min, kriticka ischémie DK)

- Bez Kl dlouhodobého uziti warfarinu

neni prfitomna vyznamna dysfunkce pravé komory a trikuspidalni regurgitace



Komplikace dlouhodobé LVAD terapie

Stroke
N * T: Varied; Possible hemorrhagic conversion
«<— * R: Hypertension; anticoagulation
\ * Dx: CT scan or MRI
* Rx: Multifactorial

Aortic Insufficiency (moderate or severe)

(30% at 2 years incidence)

* T: Chronic

* R: Chronic non-opening of aortic valve

» Dx: Echocardiography

* Rx: Surgical or transcatheter valve repair or closure

Right Heart Failure (15-25% incidence)

* T: Acute or delayed onset

* R: Pulmonary hypertension, existing RV dysfunction
* Dx: Clinical; Echocardiography

* Rx: Inotropy; RVAD

Pump Thrombosis (1.1-12.2% incidence)

* T: Varied

* R: Inadequate anticoagulation; mechanical; low-flow
» Dx: Hemolysis; Echocardiography; Intraoperative

* Rx: Thrombolytics; Device exchange

Driveline Infection (15-24% incidence)

* T: Varied

* R: Driveline; Poor hygiene; hematoma

* Dx: Clinical; visual inspection

* Rx: Antibiotic therapy; Device exchange if systemic

Gastrointestinal Bleeding (15-30% incidence)

* T: Varied; Recurrent

* R: Low pulsatility; acquired VWF deficiency; AVM; anticoagulation
+ » Dx: Endoscopy

* Rx: PPI; cauterization

Han JJ, Circulation 2018: 138: 2841-2851



Funkce PK hraje vyznamnou roli u pacientu
s mechanickou podporou LK (LVAD)
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Wang Y, PLOS One 2014, 9 (1): e85234



Mechanicka podpora obéhu ,,vyléci“ plicni
hypertenzi u kandidatu Tx
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Kettner J, et al., Phys Res. 2011



