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QO Meruercg g ‘Hrap: Eva dlaitepo opyavo
EMnvikric Etaipeiag Apogaipeonc

* Hrmap: To peyaAUTEPO Kall Eva Ao ta 1o cuvOeTa avBpwrva Opyava

* MMoAAarAol poAot
* MetafoAlopoc YAukolng
* NpwteivoolvBeon
* YTooTApLEn TOU AVOOOTIOLNTIKOU

e Anotoivwon: Altopdkpuvon vSatodLaAUTWY (ALUWVLA, LEPKATITAVEC) KOl CUVOESEUEVWV UE TNV
aABoupivn (xoAepuBpivn, XoAlKA of€a, AUmapd OEEQ, OLPWLATLIKA QLULVOEEQ) TOEWVWV

* H avenapKeld Tou amoteAel amelAntikn ya tn {wn Kotaotoon

Tandon R and Froghi S, J Gastroenterol Hepatol 2021
Pless G, Organogenesis 2007



O Mepigepeiakd Tuvedpo Ofeia Hrtatikn Avenapketa (ALF)
EMnviknic Etaipeiac Awpagaipeong

e ELOLKO Kall oTtAvVIO cUVOPOUO
e Otela enbeivwon tnNEC NTIATIKN G AelToupyiag o aaocBevn LE MPONYOUMEVWCE UYLEC RTAP
ZoBapn Ofeia Hrtatik BAaBn (ALl)

Awdotnua 12 eBdopddwv amo tnv ekGNAWGCN ToU LKTEPOU
*  Anouoia mpolmapyxoucag NmatonabsLog

.y  arg T — >28
rotkn B o;Bn N 1 1 12 eBSOpASEC
(Tpavoapwvaoeg 2—3 x ULN) e ' - * N * - = Y oBYLL
Ynepoéeia Oteia Yrnoéeia = XpOvLe
. E s S\ s NTTATLKN
TINPEQCUEVN NTTATIKA AELToupyla VOOOC

(Iktepoc kat Slatapaxec mnénc - INR > 1,5)

Hriatkn Eykedpalonadeia (HE)
Kpiown yia tn dtdyvwon tng OHA

OL pwTeG EKONAWOELG UTTOPEL VAL €LVl ATILEG KAl UTTOKALVLKEG
YTOXPEWTIKOG EAEYXOC VLA TNV IPWTN eKOAAWON

OHA (ALF)

EASL CPG ALF, J Hepatol 2017



O Mepigepeiakd Tuvedpo Ofeia Hrtatikn Avenapketa (ALF)
EMnvikric Etapeiac Aogaipeang

e ErmubnuioAoyia
e HMA: 2000 TEPUTTWOELC ETNOLWC
e H.B.: 1-8/1.000.000 mAnBuopuou

e AlTloAoyia

* Mapaketapoln, Toéiveg, Botava, Oappoaka (DILI), loyeveic nmatitideg, Autodvoon Hratitida, Hratikn
loxoupia, Aounec HnatonaBeleg (N. Wilson, 2. Budd-Chiari) k.a.

* Mrmopel va mapapeivel Ayvwaotn
* MoAuopyaviKn aveMApKELA
* YYnAn Bvntotnta (40 - 100 %)

* Movadlkn opLotikn Bepareia n petapooxevon nratoc (Etnowa enBiwon >65%)

EASL CPG ALF, J Hepatol 2017
AASLD, CPG ALF 2011



O NepipcoeidiBINEENG O¢ela enL Xpovioc Hrtatikn AvenapkeLo
EMnviknic Etapeiac Awagaipeong (ACLF)

e Otela pnén avtppOMNONC OE UTIOCTPWHA XPOVLAC NTTATOTIAOELOC UE OUVOSO OVETIAPKELDL
EVOC N TIEPLOCOTEPWYV OPYAVWYV Kol LEYAAN BpaxumtpoBeoun Bvntotnta

* YEPpUETPN ovoTnuatikn pAsypovwdng amavinon (SIRS)

Mupodoteital ano kamolo npodLabeoiko yeyovoc (Aotpwén/onPn, aAkooAlkn nratitida
KATT)

30% voonAguopevwy Kat 25% eEwteplkwv aacBevwy

Ovntotnta 50%

EASL CPG, Decompensated Cirrhosis 2018
EASL CPG, ACLF 2023



Oécia eni Xpoviac Hatikn Avenapkeia

O [lepupepelakd Luvedpio
(ACLF)

EMnvikric Etaipeiag Apogaipeonc

APASL EASL-CLIF NACSELD WGO

Acute liver damage Pre-existing Syndrome Syndrome in CLD with or
manifesting as Jaundice CLD acute characterized by without previously diagnosed
(BT 5mg/dl) and deterioration, acute deterioration cirrhosis is characterized by
coagulopathy (INR > 1.5), related toa in a patient with acute hepatic decompensation,
complicated within precipitating cirrhosis, due resulting in liver failure

4 weeks with ascites event associated to an infection, (jaundice and prolonged INR)
and encephalopathy in a with multiorgan developing failure and failure of one or more
patient with diagnosed or failure with high of two or more extrahepatic organs with high
undiagnosed chronic liver mortality at 28 extrahepatic organs. mortality at 28 and 90 days.
disease. and 90 days.

Asian Pacific Association for the Study of the Liver (APASL), European Association for the Study of Chronic Liver
Failure (EASL-CIif), North American Consortium for the Study of End-Stage Liver Disease’s definition of acute-on-
chronic liver failure, and World Gastroenterology Organization (WGO).

Diaz MAT, Updates on Hemodialysis 2023



O [lepupepelakd Luvedpio

EMnvikric Etawpeiag Aogaipeong

o

CHRONIC LIVER DISEASE

Alcohol intake,
DLl

Hepatitis.

Liver ischemia.

Liver surgery.

Cerebral

HE grade I-II
(West-Haven criteria)

HE grade III-IV
(West-Haven criteria)

(ACLF)

Oécia emni Xpoviac Hratikn AvenapkeLo

Heart

Respiration

@ Pa0,/Fi0, <200
or
@ SpO,/Fi0; <214
.

o

COMPENSATED CIRRHOSIS DECOMPENSATED CIRRHOSIS

@ Cirrhotic cardiomyopathy

J

Immune system

PRECIPITATING FACTORS

{ @ Bilirubin 212.0 mg/dl

[ Coagulation

Acute bacterial infection
Paracentesis without albumin.

@

@ Immune deficiency
@ Systemic inflammation
-

Adrenal glands

@ Adrenal insufficiency

S

Gut

@ Barrier dysfunction
@ Bacterial translocation

Muscle

Major surgery

ACUTE ON CHRONIC LIVER FAILURE

Need for renal
)/ replacement therapy

Organ function assessment

/—Organ dysfunction

@ Sarcopenia

@ Frailty

(AGLF grade

ACLF 1a @

Except for orf
actr v Q5@

‘«j‘—Organ failure

Diaz MAT, Updates on Hemodialysis 2023
EASL CPG, ACLF 2023



o Nenocrendig Mnxaviopoc NMoAvopyaviknc AvcAettovpylog
EMnvikiic Etapeiag Ayiogaipeong otnv OHA kat thv OEXHA

LIVERSINUSOID

%-Kt

a I ©® B %% : ¥

DAMPs KUPFFER T CELLS INACTIVE STELLATE CELLS PLATELET CYTOCINE CARS |

w oL o . 1

DAMPs TOLL LIKE RECEPTORS4 MONOCYTE ACTIVE STELLATE CELLS VON WILLEBRAND FACTOR SIRS ~ MULTIPLE ORGAN DYSFUNCTION

£ 4 ¥ e

HEPATIC INJURY ENDOTHELIAL CELL (LIVER SINUSOID) DAMAGED ENDOTHELIAL CELL ~ ALBUMIN  OXIDIZED ALBUMIN ACTIVE MACROPHAGE

Diaz MAT, Updates on Hemodialysis 2023



o Neopepe g Mnxaviopoc NMoAvopyaviknc AvcAettovpylog
EMnvikric Etaipeiag Aagaipeong otnv OHA kat thv OEXHA

LIVER SINUSOID

-

—

CHRONIC HEPATOPATHY

¥ CIRRHOSIS

o r— .. » = - o o l.. }'J
o x @ * Z S
DAMPs KUPFFER T CELLS INACTIVE STELLATE CELLS PLATELET CYTOCINE CARS

= < @ . e

PAMPs  TOLL LIKE RECEPTORS4 MONOCYTE ACTIVE STELLATE CELLS VON WILLEBRAND FACTOR SIRS MULTIPLE ORGAN DYSFUNCTION

f 4 4 .

PRECIPITING FACTOR ENDOTHELIAL CELL (LIVER SINUSOID) DAMAGED ENDOTHELIAL CELL ALBUMIN OXIDIZED ALBUMIN ACTIVE MACROPHAGE

Diaz MAT, Updates on Hemodialysis 2023



-ve charge
High concentration
Intravascular distribution °

* 70% N mAdopotog

POAoc Ko AELTOUPYLEC
tnc AABoupivng

2/3: wopwTtikn 6pdon Tou popilou NG

* 1/3: ®awopevo Gibbs-Donan

Oncotic

Pressure 5,

W

. Solubilisation -ve charge: electrostatic bind
-ve charge Ca plllary ! Specific binding sites
Extracellular distribution permeability tranSport; Unspecific binding sites
metabolism Cys-34

. @EGELC npoodeong otig eploxeg | ka |
. N-i:e)\tké akpo: Zuvadela yla pEtaAla (Fe, Co, Ni, Cu)

" £ AI b umin - . HAﬁKtpocthKr’] ouvdeon HEow apvntikol doptiou
Cys-34 Hemostatic — functions > iy
Ly SEERE e il Antioxidan N terminal: Metal binding
High sencedtrelion ‘ ' to da L Bilirubin binding

effect

Aéopevon eAeuBepwv plwv ROS/RNS otn
Bcon Cys34

* YUvbeon TO&kwV LETAAAWVY 0To N-TEALKO
AKPO

« 3UvSeon NO otn Béon Cys34 L
(vitpoloABoupivn) —
AyyeLlodLa0TOAN KOl AVOLOTOAN
OUYKOAANONG OULLOTTETOALWY

Immuno-
modulation .

Endothelial

AUEnon emumedwv yhoutabelovng

stabilization

Garcia-Martinez R et al, Hepatology 2013

Endotoxin binding-inactivation
Tintracellular gluthatione

JTNF-induced NF-.B activation

Intracellular distribution

Endotoxin binding-inactivation
Tintracellular gluthatione
L TNF -induced NF-.B activatioh

* YUvbeon pecolafntwv pAeyuovig,
BaKTNPLAKWY QVILYOVWV,
AUtoAucakyopLTwy

e KataotoAr) onpatoSotikwy odwv
dAeypovig
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O [lepupeperakd Luvedpio
EMnvikig Etaipeiac Aagaipeong

* Emnpeddlel tn StoAutoTNTO KOl EVOSWVEL TN

puetadopa

e Efwyevn pnopla

* Oappaka, toiveg, HETAAQ

* Evboyevn popla

* XoAepuBpivn, xoAkd o€a, Aumapd oca,
otepoeldn, Bitapivn D, Bupoivn

*  AvVToywvVvIoUOC oTL B€oelc mpoodeonc

* Enidpaon oc amopakpuouEveg BEoelc mpoodeonc

HE aAAayr) OTEPEOTAKTLKAG SOMUNG

* Enidpaon oto xpovo nuioslog {wrc ouoLwv Kot

TNV ToékOTNTA PAPLOKWY

Bernardi M et al, Gut 2020

npocdeonc popiwv

2TEPEOTAKTLKNA doun aABoupivng Kot OEcELG
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O [lepupeperakd Luvedpio
EMnvikric Etaipeiag Apogaipeonc

AABoupivn o€ vyeia kot Kippwon

Albumin in healthy individuals ]

Oncotic

Regulation of fluid distribution
Negative net charge

High molecular weight

High plasma concentration

Properties

Most abundant circulating protein
{50-60% of the total profeins)
Reference lab range: 3.5-5.0 g/dl

Non-oncotic

Binding, transport, detoxification
Many endogenous and exogenous
compounds including drugs
Antioxidant activity

Free radical and metal ion scavenging
Endothelial stabilisation
Haemostatic effect
Immune/inflammatory response
modulation

LPS binding, activation of pro-

inflammatory genes, moduwlation of
infracellular redox state, PGE, binding

Albumin in patients with decompensated cirrhosis ]

Structural damage

Reversible and imeversible oxidation
Glycation

N- and C-ferminal fruncation
Dimerisation

Reduced plasma concentration
Reduced synthesis
Increased cafabolizm
Increased trans-capilary rate

Impaired functions

Reduced antioxidant activity

Reduced binding/detoxification capacifies
Reduced anti-inflammatory activity
Others?

Albumin form

Oxidized

Glycosylated

Dimers

Biological function

+ | Antioxidant properties.
+ | Binding to endogenous
ligands and drugs.

+ | Heavy metals binding
+ | Free-radical scavenging ability.

+ | 50% binding to albumin and 95%
binding to fatty acids.

+ | Binding to copper.

+ | Antioxidant properties.

» Useful as a biomarker.
+ Binding ability seems preserved.

* May have T plasma circulating life.

Evidence in liver disease

« T 50% HNA-1 and T 200% HNA-2
in liver cirrhosis.

» Associates with CPT and MELD.

» Associates with ascites, HRS
and bacterial infection.

» Associates with mortality.

« IMA and IMAr T in liver cirrhosis and ACLF.
+ Associates with fibrosis.

+» Associates with CPT and MELD.

» Associates with bacterial infection.

+ Associates with mortality.

+ In liver cirrhosis.
» Associates with CPT.

* T In liver cirrhosis.
« T Associates with mortality.

Caraceni P et al, ] Hepatol 2022



90 Neppepetakd Luvédpio Texv nté 'H Tap
EMnviknic Etapeiac Awagaipeong

* EEWOWMATIKEC CUOKEVEC UTTOOTAPLENC NITATIKAC AELTOUPYLAC
e POAOC «YEPUPOACH HUEXPL TNV ATTOKATACTAON TNE NTATIKAC AELTOUPYLAC N TN LETAMOOXEVON

e 2 KOTNYOPLEC CUCKEL WV
* [IANPpwC¢ TEXVNTES
* XpnolpomoloUv afLa otolxeia ya tnv anotofivwon aipatog/mAAopuatog
* Quokoxnuika mnAika (KALOELC TTlEONC N CUYKEVTPWONG) KoL LNXOWVLIOHOL Ttpoopodnong

* BLOTEXVNTEC
e XpNOLUOTIOLOUV ETMLITAEOV KUTTAPLKA OTOLXELQ YLOL VOL UTTOKOTALOT|OOUV T cUVOETIKA AsLtoupyia
e Xprion NMATOKUTTAPWYV 0VOPWITOU 1] XOLPOU, KOPKLVIKWY KUTTAPWYV, TIPOYOVLKWY KUTTAPWV

Tandon R and Froghi S, J Gastroenterol Hepatol 2021
Pless G, Organogenesis 2007



O [llepupepetako Luvedpio
EMnviknic Etaipeiac Awpagaipeong

Texvnto Hrop:
AlaOeoipec MeBobot

Banares R et al, Clin Liver Dis 2014

Table 1

Summary of the main artificial and bicartificial liver support devices

Ty pe of Dewvice

Main Mechanism of Action

ALS based on Conventional Extracorporeal Procedures

Hemodia lysis

Exchange diffusion across a semipermeable
membrane

Hemofilkration

Continuous convective solute removal across
a semipermeable membrane

Hemodiafiltration

Conwvection (large molecules) and diffusion
ismall molecules) removal across a
semipermeable membrane

Flasmapheresis and high-wvolume
plasmapheresis’plasma exchange with or
without hemodiafi ltration

Exchange of variable amount of plasma
volumes combined or not with
hemodiafiltration

Hemodia bsorption

Dialysis against a combination of charcoal
and on exchanger

ALS using albumin dialysis

MA RS

Remowval of protein-bound and water-
soluble substances across a specialized
membrane against albumin-enriched
dialysate that recirculates in an
intermediate circuit

Single Pass Albumin dialysis (SPAL)

Remowval of protein-bound and water-
soluble substances across a membrane
against albumin enriched dialysate

Fractionated plasma separation and
adsorption FP5A (Prometheus)

Hemodiafiltration using albumin dialysate

Bicartificial liver support systems

ELAL Large aggregates of Ca Hepatoma line cells.
Mo additional detox devices
HepatAssist Irregular aggregates of porcine,

cryopresenyed cells.
Charcoal column previous to bioreactor

Bioartificial liver support system

Collagen entrapped porcine, freshly isolated
cells. Mo additional detox devices

TECA Hybrid Artificial Liver Support System

Porcine, freshly isolated cells
Charcoal column previous to bioreactor




O Mepipeperakd Tuvédpo Texvnto N Blotexvnto Hrap: Yiép kat Kot
EMnvikig Etaipeiac Aagaipeong

ARTIFICIAL LIVER SUPPORT SYSTEMS

PROS CONS

- Relatvely sasy to use - Lack of synthetic functions

- Ameliorates pathophy siological features - Inspecificity in removal of some compounds
- More advanced clinical development -Cost

\ / \
1 A
BIO-ARTIFICIAL LIVER SUPPORT SYSTEMS
PROS CONS

= Call source
) ) ) - Nead for critical bicactive mass
- Polential to provide synthedc functions - Complex technelogy
- Potential xenotransmission

-Cost
N\ / \ /

/

g

Banares R et al, Clin Liver Dis 2014



O [lleppepelakad Luvédpio EvSel . v '
EMnvikiig Etaipeiag Ayagaipeang oe lgE LG XPNONG TEXVNTOU NIAtoG

\

— —
” ~
7 N\ :,
= After Liver \
Transplantation
PNF, PDF !
Refractory Chronic rejection I
Pruritus \Rscurrent cirrhosis

4 Decompensated cirrhosis
/ and ACLF

Hepatic Hepato-renal
Encephalopathy Syndrome
Stage 3-4 AKI-HRS

\ Severe cholestasis with
ALF M\ hyperbilirubinemia > 15-20 mg/dL

criteria for LT

/7

/" Albumin binded!
| drug overdose
\ and poisoning

/

Post-hepatect
liver failure

ALF
Hypoxic liver

Fig. 2 Indications: different situations of liver failure treated with

ECAD using MARS™
- — Saliba F, Intensive Care Med 2022




O [lepupepetakd Luvédpio YTO ’ ,
9 EMnvikriq Etaipeiag Aipogaipeang TOXO6 e E&(DG(D HATIKNG UItootnp lﬁn S

~

Liver Failure
ALF/ACLF

Y

[ Optimal Medical Care

Aimed to improve

qg

Liver support Therapy
* Neurological status

» Hemodynamics -4¢-—-———DBridge
- Biological and inflammatory

conditions

Liver
Transplantation

Liver Regeneration
Recompensation

Recovery/Survival

Fig. 3 Place and objective of liver support therapy in the manage-
ment of patients with ALF and ACLF

Saliba F, Intensive Care Med 2022



O Tepipepeiakd Tuvédpio XpOVOC sd?apuov'nq TEXVNTOU nr'tatoq otn
EMnvikric Etaipeiag Apagaipeong (|)UO' LKN LOTOoPLA TNG I‘]T[(XTOT[(IBEL(IC

e

T ALF Timing of occurrence of organ failure (ACLF)
Situations where MARS has been used

c |
O~ Compensated Decompensated
pre) m A s 3 3
[T} cirrhosis cirrhosis
cZ FO F1 F2 Bleeding
= % F3 SBP/infection/sepsis
': £ ] Il | F4 Alcohol, Viral reactivation
= 1
e 1
55
(o] & End-stage
g’ o liver disease
= £ * Regeneration

el
oo (Recovery)
50 =1 Y
o=
= LIVER FIBROSIS CIRRI‘-I:OS|S ]

' ' * Recompensate
+ LTx (High urgency)
+ Death * Death or LTx

>

Fig. 4 Timing and indication of MARS™ considering fibrosis stage severity of liver disease, remnant liver function and potential liver regeneration
capacity according to liver function. SBP spontaneous bacterial peritonitis, ALF acute liver failure, ACLF acute on chronic liver failure, F fibrosis stag-

ing, LTx liver transplantation
N o,

Fibrosis staging progression/years

Saliba F, Intensive Care Med 2022



0O Nepipepeiakd Tuvédpio E¢wowpatikn Ynoctn'ptﬁn ne KaBapon
EMnvikric Etapeiog Aipagaipeong AABoupivng

* H AoV HEAETNEVN KOL EUPEWC XPNOLUOTIOLOUEVN MEBOOOC

* OdeAn
* BeAtiwon nnatikig eykepaionabelog
e BeAtiwon alpoSuvapLKWY TIAPOUETPWY TTUAOLAG KoL cUOTNHOTIKAC KUKAodopiac (SVR, MAP)
* Melwon xoAootaonc/IKTEpou
* BeAtiwon vedplkng Aettoupyiog
* Meilwon Kvnopou

e Xpnon o€ e€elOLKEVUEVAL KEVTPA ATTO EUTIELPO TIPOCWTILKO

e Enibpaon otnv emBiwon: AudtAeyopevn — E€aptatol amo tov mAnBuopo Kat tnv EVOELen
e BeAtiwon enBiwong 21 nuepwv otnv OHA amo mapakeToOAN

e Koapio aAlayn otn pakpoxpovn entBiwon (6 kot 12 unveg)
Saliba F, Intensive Care Med 2022



0O Nepipepeiakd Tuvédpio E¢wowpatikn Ynoctn'ptﬁn ne KaBapon
EMnvikric Etapeiog Aipagaipeong AABoupivng

* MpenelL va edpopuoletal Eykalpa, tpLv tnv epdavion MODS, dtadopetika dev amodpEpel
QTMOTEAECHA

e Avtevdeikvutal otnv aveEEAeykTn, e€éeAlooopevn ondn

e Mmopetl va xpnotpomnolnBel we yebupa mpoc TN LETALOOXEVON 1 TNV avAaKapyn
* |6iwg otnv OHA armo napakeTapoAn

* Eykatpn &vapén
* Mpwtipo otadlo Hratikng eykepaionabeloc (otadlo 2-3)
* EkmAnpwon kpLrtnplwv yla LETAHOOXELON

* AplBuOC Kal SLApKeLa CUVESPLWV
* TouAaxlotov 3 cuvedpliec, otnv OHA >5 otic tpwtecg 7-10 pEpec (oL 3 MPWTEC O€ CUVEXOUEVEC UEPEC)

* 6-8 wWpec ava ouvedpia
Saliba F, Intensive Care Med 2022



A E¢wowpoatikn Ynoctn'ptﬁn pne KaBapon
EMnvikric Etapeiog Aipagaipeong AABoupivng
* Avtevdeikvutal og aoBevelc e auEnUEVO alpoppayLko Kivbuvo
* OpopPomevia (PLT < 40.000/mm3)

* INR>2,5
* lvwdoyovo < 1 g/lt

e Kivduvoc vwdoAuonc kat AENM

e Avtunnéia
e Xpnion HE ektipnon KwdUVoU yLa OLLOPPOYLKEG ETILITAOKEG
e Xpnon kaBapnc nrmapivng yia amoduyng oxnuatiopol Bpopfou oto KUKAWU Kol TIG LEpBpavec
e Xpnon KItplkwv: EvaAlokTikn emAoyn HE HELWUEVO Kivouvo avamtuéng BpouBwong Evavtl nrapivng

* MapakoAovBnon
* Neppariov MEO — MNapakoAoUONoN KALVLKWY KOl EPYAOTNPLOKWY TIOPOLUETPWV
* MNpoooxn otnv enidpaon tng dStadikaciog oto HeTABOALOUO PAPUAKWY

Saliba F, Intensive Care Med 2022



0O Nepipepeiakd Tuvédpio E¢wowpatikn Ynoctn'ptﬁn pne Kabapon
EMnvikric Etapeiog Aipagaipeong AABoupivng

* ETUTAOKEC
* Qeswpeital acdainic dtadikaoia

* KatavaAwaon alomeTaliwy Kot mopoyoviwy mnéng
* Awoppayia amo TO AVILOTOMLO TNG KEVTIPLKNG YPOLUNG
* OpouBwon keviplkoL kaBetApa (1-2%)

e EpBoAn agpa (moAv omavia)

e Xpron KIIPLKWV: 2UCOWPEUON UE LETAPOALKEC SlaTapayEC KoL uTtacBeoTlatuia
* MNapakoAolBOnon enTESWV LOVIOUEVOU a.oBeoTiou

Saliba F, Intensive Care Med 2022



R — Molecular Adsorbent Recirculating System
EMnvikric Etaipetac Aogaipeonc | (MARS)

Start of treatment

MARS® diaMARS® MARS®
FLUX DIALYZER ADSORPTION COLUMNS FLUX DIALYZER

Toxic substances
removed by MARS

« Bilirubin total and conjugated

« Bile acids

* Aromatic amino-acids

* Ammonia, Tryptophan, Thiols

« Short and medium chain fatty acids
* Indol/Phenol metabolites

+ Paracetamol, Prostacyclines

* Urea, Creatinine, Lactate

+ Copper, Digoxine, Nitric Oxide

* Benzodiazepines
. * TFN-alpha, Cytokines

. - "
N /,"
PATIENT BLOOD CIRCUIT MARS® ALBUMIN DIALYSATE CIRCUIT \/

Fig. 1 Albumin dialysis with MARS™: dialysis circuit, pathophysiological mechanism and MARS™ flux dialysis membrane characteristics (Albumin
Diaz MAT Updates on Hemodialysis 2023 dialysis circuit and MARS™ membrane partially adapted from BAXTER, International Inc)
7 \

Saliba F, Intensive Care Med 2022




L Fractionated plasma separation and adsorption

EMnvikric Etapeiog Aipagaipeong ( Prometheu S)
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O MNepipepeiokd Luvédpio Single-pass albumin dialysis (SPAD)
EMnvikric Etaipeiag Apogaipeonc

EFFLUENT | | | | <—ALBUMIN DIALYSIS 3-4%

Diaz MAT, Updates on Hemodialysis 2023






90 Nepupepeiakd Tuvédpio MARS otnv OEXHA

EMnvikiic Etaipetag Ayagaipeong




Qo Nepipepeiokd Iwvédpo
ENnvikiig Evatpeiag Ayagaipeang

MARS otnv
OHA/OEXHA

Garcia Martinez JJ and Bendjelid K,
Ann Intensive Care 2018




90 llepupepetakd Luvédpio MARS o€ evéeieic népav tng OHA/OEXHA

Garcia Martinez J] and Bendjelid K, Ann Intensive Care 2018



90 Nepupepetaks Zuvédpio MeAEteg e xprion tou MpopnOca

EMnvikiic Etaipetag Ayagaipeong

Garcia Martinez J] and Bendjelid K, Ann Intensive Care 2018



O [lepupepelakd Luvédpio
EMnviknic Etaipeiac Awpagaipeong

% Survival

100

60 80

40

20
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Tandon R and Froghi S, J Gastroenterol Hepatol 2021



O [Nepipeperakd Iuvédpio Plasma exchange (PE)
EMnvikig Etaipeiag Aogaipeong

FILTRATION CENTRIFUGATION

Diaz MAT, Updates on Hemodialysis 2023



O leppepelakd Luvédpio NMAaocpadaipeon
EMnviknic Etapeiac Awagaipeong

H povn peBodocg pe tekpunplwpevn PeAtiwon otnv entBiwon
* BeAtiwon erBiwonc tng voonAeiog
e BeAtiwon enBiwong xwpig peTapOOXEUON

BeAtlwon AOSUVOLULKWVY TIOPALLETPWV
BeAtiwon Bloxnuikwyv delktwyv (oppwvia, xoAepuBpivn K.o.)

Tporortoinon PAgyuovwdouUC anavinon¢ ToU VEKPWTIKOU NITHTOC

Mrmopei va xpnotponotnBei we yépupa npoc tn BeAtiwon r} Ttn LETAPOOXELON



90 llepipepetakd Zuvédplo MAacpadaipeon kot BeAtiwon tng EmBiwong

EMnvikig Etaipeiac Aagaipeong
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Fig. 1. Main resulis of the intention-to-treat analysis survival data in the
standard medical treated group (SMT) compared to the high-volume plasma
exchange (HVP) treated group (LogRank: p = 0.0058).
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Fig. 2. Survival in the groups, in the two groups receiving SMT (standard
medical treated group) with and without emergency transplantation (—HVP
+Tx v +HVP-LTx) and the two group receiving SMT with and withouwt
emergency ransplantation [—HVP-LTx v +HVP -LTx) (LogRank: p = 0LD05E)
and Cox proportional hazard: LTx: p <0.0001; HVP: p = 0.0076).
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Fig. 3. Survival data in patients fulfilling transplant criteria that received
standard medical treated (SMT) only, compared to the SMT treated group that
also received high-volume plasma exchange (HVP) (Cox: p = 0.03). Larsen F et al, J Hepatol 2015



O [lepupeperakd Luvedpio
EMnvikric Etaipeiag Apagaipeong

MAacuadaipeon

Enidépaon otouc pecoAaBntec
™¢ $Aeypovnig

Larsen F et al, ] Hepatol 2015
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O MNepigepeiokd Tuvédpo Plasma adsorption perfusion (PAP)
EMnvikig Etaipeiac Aagaipeong

Anticoagulant Blood Pump

~ | ®
\2/ A , | B %88330

Diaz MAT, Updates on Hemodialysis 2023



, Double plasma molecular adsorption system
O [lepupeperakd Luvedpio
EMnvikric Etaipeiac Ayagaipeanc (DPMAS)

Anticoagulant

tﬂD \ Blood Pump
ﬁ Blood Pump l I (R
"= T I -

_ 5 & o &
R -« 8
Azle

: BS330 HA330-I1

Diaz MAT, Updates on Hemodialysis 2023



o Neoweoclg Coupled plasma filtration with adsorption
EMnvikiic Etapeiac Auogaipeang (CPFA)

Diaz MAT, Updates on Hemodialysis 2023



90 lepupepelakd Zuvedpio Hemoperfusion (CytoSorb)
EMnvikig Etaipeiag Aogaipeong

Diaz MAT, Updates on Hemodialysis 2023



90 NepigepeidB NG EVKEKPLUEVEC Bwtsxv'ntéq oucl(e'uéq urmtooTtAPLENG
EMnvikiig Etaipeiag Aogaipeong NTMATIKNG AELTOUPYLOG

Chamuleau R and Hoekstra R, J Artif Organs 2020



90 (lepupepetakd Zuvédpo AnoteAEopata XpRonc BLOTEXVNTWVY CUCKEUWV
EMnviknic Etapeiac Awagaipeong

Table 2
Evidence for bioartificial extracorporeal liver support in acute liver failure/acute-on-chronic
liver failure
Study N Device Cell Type Survival
ACLF
VTI-208 2015 203 ELAD Human No (90 d 59 vs 62%,; P = .74)
(cultured C3A)
ALF
Ellis et al,?® 24  ELAD Human No difference in survival
1996 (Cultured C3A)
Demetriou et al,>® 171 HepatAssist Porcine No (30 d 71% vs 62%; P = .26)
2004 (Cryopreserved)

Biochemical improvements: statistically significant reduction in bilirubin, bile acids, creatinine, and
ammonia.

Karvellas C and Subramanian R, Crit Care Clin 2016



O [lepupepetakd Luvedpio
EMnvikig Etaipeiac Aagaipeong

AnoteAéopata
Bepamnevtikwy emAoywv
otnVv TeAkoL otadiov
NTTOLTLK OLVETTALPKELOL

Chamuleau R and Hoekstra R, J Artif Organs 2020

Table5 Comparison of different therapies for ESLF patients

Therapy

transplantation

Non-Cell Based
Artificial Liver

Support

BAL support

High volume

plasma
exchange

Hepatocyte or
stem cell
transplantation

Survival Survival Complexity | Costs
benefit in | benefit in | procedure
humans large

No studies

Morbidity/
mortality

Other issues

Scarcity of donor
grafts

Life-long
immunosuppression
needed

May be most
relevant in mildly
affected patients
Easily combined and
potentially more
effective with BAL
support or PE

Large plasma volume
needed: small risk




O MNepipepetakd Luvédpio Texvnto Hnap otig KateuBuvtnpleg Odnyieg

EMnvikig Etaipeiac Aagaipeong

Recommendations

e Liver support systems (biological or adsorbent) should
only be used in the context of RCT (evidence level 1I-1,
grade of recommendation 1).

e Plasma exchange in RCT, has been shown to improve
transplant-free survival in patients with ALF, and to mod-
ulate immune dysfunction (evidence level 1, grade of rec-
ommendation 1).

e Plasma exchange may be of greater benefitin patients who
are treated early and who will not ultimately undergo LTx
(evidence level |, grade of recommendation 2).

EASL CPG ALF, J Hepatol 2017

Recommendation

48. Currently available liver support systems are
not recommended outside of clinical trials; their
future in the management of acute liver failure
remains wnclear (I1-1).

AASLD, CPG ALF 2011



O Mepipepetakd Luvédpto JUMTTEPACHOTO
EMnviknic Etapeiac Awagaipeong
e 2TNV NMPOOTIABELA AVILUETWTILONCG TNG TEALKOU oTtadlou NMATIKAC OVETTAPKELAC £XOUV SOKLUAOTEL
S1apopPEC CUOKEVEC EEWOWMATIKAC UTTooTAPLENC TNC NITATIKAC AELTOoUpYLacC.

* AUTEG UTTOPEL VA ELVAL TEXVNTEC, OTIOU a&onmouvrat duoLkoxn uLKa ninAlka Ko unxakum
npoopocbnor]q yla tnv avraMayn TOELKWVY OUCLWV, r] BLoteXVNTEG, OTIOU HE TN XPNON KUTTOPLKWVY
OTOLXELWV ETILXELPELTAL N UTTOKOTAOTAON TNG NTATIKANG OUVOETLKNAG AELTOUPYLOAC.

* MapoTL elval vevu<a aoPaleic, Ta anore}\eouara arto T Xprnon Toug ival aucbt)\syousva KaBwg
Be)\uwvouv ETULEPOUG emBapuvuqu TIOPOLUETPOUG TIOU TIPOKAAEL N NITATIKA OVETIAPKELQ,
wWOoTO00 Oev MPoodEpouV ouoLlaoTLk) aAlayn pog tnv taon kat tnv emBiwon.

e Lo To AOYO aUTO, 6€ CUCTAVETAL OKOMN N EVPELD XPiON TOUC, TAPA LOVO O€ £EELOIKEVEVA
KEVTPOL KoL 0T TTAQLLOLAL KALVIKWV LEAETWV.

* Mepattepw Epsuva amatteital yla tnv e€acdaAlon CUCKELWV TTOU Ba PTOPECOLV VAL
UTTOKOTALOT) 00UV QTTOTEAECOUOTLKA TNV NTTATLKA AELtoupyla Kot Ba evowpatwBouv otov
aAyopLlOHO AVTLUETWTILONG TWV CUVOPOUWVY NTIOTLKNAC OVETIAPKELOLC.



O [eppepetakd Luvédpio E . Vv . !
9 EMnvikig Etaipeiag Awogaipeong UXAPLOTW yla TV Ipocoxn oag
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