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Accumulation de toxines
endogenes
—>Hydrosoluble NH3
—>Liées a |’ albumine
—>Bilirubine
—> Ac biliaire
— AA aromatiques

—>BZD endogénes...
—>NO

—> Cytokines
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Suppléance Hépatique

Les différentes techniques

Circulation extracorporelle
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‘J,“ ELAD system (Vital Therapies) Hépatoblastome
: HepatAssist (Arbios, formerly Circe) Porc
s e ; % MELS (Charite Medical Center) Porc + Humain
"5 \% BLSS (Excorp Medical) Porc

AMC BAL (Amsterdam Medical Center) Porc

Le sang (ou plasma) est séparé des hépatocytes par une
membrane semiperméable

— Impermeable pour les hépatocytes et empéchant leur rejet (pas de
besoin en traitement immunosuppresseur)

— Perméable aux nutriments, a |’ albumine (pour permettre la
détoxification), et aux protéines synthétisées par les hépatocytes

« Complexe

* Cryoconservation des hépatocytes
* Probleme de biomatrice

 Cout éfevé

Pas de gain de survie
Lee WW. Hepatology 2008



Protéine plasmatique la plus

o Albumine

fonctions :
— Pression oncotique
— Transporteur

— Scavenger des radicaux
libres

Binding sites mm——p>



Single Pass Albumin Dialysis (SPAD)

High-flux
Dialyser

Wa Ste Al b um in Blood Albumin-bound toxins r
5% ! Dialysat

Patient

 Peu étudiée
e Relativement peu onéreuse
« Technique tres proche de la CVVHD

* Principes : le sang dialyse contre de I” albumine (2 a 4%) qui
circule a 0,7 a 2 I/h. Pas de recyclage de I’ albumine




Patient

Fractionated Plasma Separation and Adsorption
Dialysis circuit PrOmetheu5® i

< I Filtrate recirculation circuit

High-flux == FRESENIUS i
Dialyser v MEDICAL CARE
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AlbuFlow® ®
prometh 01
Adsorber

L ——
Décrit en 1999

Principes : 1) séparation de I’ albumine du patient par une
membrane(Albuflow, 300 kDa) qui est ensuite détoxifiee sur deux
colonnes avant d’ étre réinjecté au patient, et 2) dialyse (haut flux)




Molecular Adsorbent
Recirculating System (MARS®)

lon exchanger  Charcoal

High-flux Albumin _reci_rculation
Dialyser circuit
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Systeme MARS ®




Molecular Adsorbent
Recirculating System (MARS®)

Depuis 1993 (stange J. Mitzner S. Artif Organs. 1993)

Systeme le plus utilisé (et etudie)

Principes : sang dialysé au travers d’ une membrane
imperméable a I” albumine contre une solution d’ albumine

20%, elle-méme detoxifiee en passant par des colonnes de
charbon et échangeuses d’ ions, et par dialyse

lon exchanger  Charcoal

High-flux Albumin recirculation

Dialyser circuit
Low-flux
Dialyser

Dialysis circuit
Albumin
20%
600mL

Patient



MARS® Flux

plasma
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Systeme MARS ®

Blood Albumin circuit
circulation
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Molécules hydrosolubles

Créatinine
Uree
Ammoniac
Lactate

IL-6, Tumor Necrosis Factor

Molécules liées a I'albumine plasmatique

Bilirubine

Acides biliaires
Tryptophane

Acides gras a chaine moyenne et a chaine
légere

Acides aminés aromatiques
Mercaptans

Substances vasoactives
Cytokines

Benzodiazépines endogenes
Monoxyde d’azote




Systeme Mars ®

Et
défaillance d’organes
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Impact du MARS® sur I'hemodynamique

MAP (mmHg)
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25 Sorkine et al. Crit Care Med 2001



Impact du MARS® sur I'hemodynamique

Augmentation des RVSI de 757 (580-948) a 884 (595-1086) dyn s/cm3/m?;p<0,05
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Schmidt et al. Liver Transpl 2001


Présentateur
Commentaires de présentation
Focus presentation on improving MAP and SVRi  plus survival as these numbers impress doctors more than shifts in chemistry



Impact du MARS® sur I'hemodynamique

MARS Dans |'IHA
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Schmidt et al., Liver Transplantation 2003;9:290-297



Impact du MARS® sur I'hemodynamique

Randomisée , 3 centres , 23 patients

+ 20,0%

MARS® therapy

SMT + MARS®

+10,0%
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SMT

-20,0%

10 20 30
Hospital days

Heemann et al., Hepatology 2002;36:949-958



Impact du MARS® sur la fonction rénale
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Mitzner et al. Liver Transpl 2000 6(3); 277-86
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Impact du MARS® sur la fonction rénale
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Présentateur
Commentaires de présentation
Creatinine and Bilirubin representing water soluble and protein bound molecules could be reduced significantly compared to the HDF-Group. Finally, the 30 day survival analysis resulted into a significant prolongation of survival time.


MARS therapy removes as much serum creatinin as HDF.
Because of the improved liver function the renal function improves as well
This leads to further removal of s-creatinin which is shown in this slide


1 mg/dl = 17 mikromol



Impact du MARS® sur I‘encéphalopathie
hépatique
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Heemann et al. Hepatology 2002;36



Impact du MARS® sur I‘encéphalopathie
hépatique

70 patients Grade 3 or 4
Mars 39 patients. 62% repondeurs vs 40%.
Amélioration de 2 grades.
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Hassanein T et al. Hepatology 2007



Impact du MARS®

Parametres biologiques

70 patients Grade 3 or 4
Mars 39 patients. 62% repondeurs vs 40%.
Amélioration de 2 grades.

SMT ECAD
Test Baseline EOQS P % Change Baseline E0S P % Change
1.7 14 —13 1.7 1.4 —18
Creatinine mg/dL (0.6-5) (0.4-5.7) 0.096 (—77 - 67) (0.4-5.6) (0.4-4.5) 0.001 (—68 - 133)
425 48 -1 40 20 —38
BUN mg/dL (2-136) (3-147) 0.927 (—68 - 229) (6-171) (4-84) 0.0001 (—88-217)
12.2 12.8 10 15.8 16.1 -7
Bilirubin mg/dL (2.3-58.9) (3-57.4) 0.134 (—79-91) (1.8-54.5) (3-38.5) 0.064 (—60-352)
65.4 54.5 —30 65.2 61 —35h
Bile acids pmol/L (12.2-247.1) (2-230) 0.008 (—85-9) (38.1-249) (11-207) 0.003 (—79-51)
1.175 1.04 10 0.96 1.44 26
BCAA/AAA 1] (0.62-2.49) (0.35-5.5) 0.208 (52-378) (0.49-2.98) (0.57-3.37) 0.031 (—30-271)
90.5 63 —24 104 60.5 —35h
Ammonia pemol/L (34-786) (32-308) 0.307 (—74-106) (43-449) (22-182) 0.001 {—84-30)

Abbreviation: EOS, end of study.

Hassanein T et al. Hepatology 2007



Impact du MARS® surla PIC

ICP (mmHQ)
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Sorkine et al. Crit Care Med 2001


Présentateur
Commentaires de présentation
ICP = intracranial pressure


Epuration de la bilirubine

Baisse de la bilirubine de 537 (324-877) a 351 (228-512) umol/l; p<0,05
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Schmidt et al. Liver Transpl 2001: 7(8): 709-12



Epuration de la bilirubine et acides biliaires

Serum Bile Acds Serum Bilirubin
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Liver Transplantation, 2000: 603-613



Le MARS® est indiqué dans deux situations

Dans I'attente d’une transplantation
ou
une eventuelle récupération

Hépatite fulminante Décompensation aigue
de La Cirrhose



Artificial and bioartificial support systems for liver failure
(Review)

Liu JB, Gluud LL, Als-Nielsen B, Gluud C Avant 2002

483 patients
insuffisance hépatique
Mars, Hepatassist...

THE COCHRANE
COLLABORATION®

Thisisa repring of a Cochrane review, prcparcd and maintained |:-_1' The Cochrane Collaboration and pub|ishcd in The Cochrane L".!'r.l:r.l_}'
2007, Issue 4

herped feewrwthecochran elibrary.com



THE COCHRANE

(Review)

Artificial and bioartificial support systems for liver failure

Liu JP, Gluud LL, Als-Nielsen B, Gluud C

COLLABORATION® 2002
Comparison 1. Support systems versus standard medical therapy
] No. of No. of o .
Outcome or subgroup title cudi participants Statistical method Effect size
| Mortality 12 483 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.65, 1.14]
2 Eridging o rra.n;plnnt:ntiun 4 65 Risk Ratio (M-H, Random, 95% CI) 0.87 [0.70, 1.09]
3 Hepatic encephalopathy B 233 Risk Ratio (M-H, Random, 95% CI) 0.68 [0.53, 0.88)
4 Adverse events & 149 Risk Ratio (M-H, Random, 95% CI) 2.38 [0.76, 7.47]
4.1 Bleeding G 101 Risk Ratio (M-H, Random, 95% CI) 1.74 [0.34, 8.99]
4.2 Infection 1 24 Risk Ratio (M-H, Random, 95% CI) 3.00 [0.13, 67.06]
4.3 Coagulopathy 1 24 Risk Ratio (M-H, Random, 95% CI) 4.0 [0.52, 30.76]




THE COCHRANE Amnalysis 1.1. Comparison | Support systems versus standard medical therapy, Outcome | Mortality.

COLLABORATION®
Rewiewe  Arfifidal and bioartifidal support gysterms: for Beer fEiure

Comparisore | Support systems versus standand medical therapy

Ouwtrome | Mortslity
Siudy or subgroup Experimental Contral mrﬁam R}skﬁnﬂu:_-
. - H,Randumﬂsvsm I—LFhrd:ran‘}S-%

Hiic 1994 412 5132 — (80 [ 078, 237 |
Hlis 1599 1] 515 Qo[ 00 a0
Ha 2000 19754 e —=— 54 [ 02, 087 ]
Heamann 2001 1112 &2 —_— I7 [0, 1Ie]
Hughes 994 45 25 —_ 200 [ 063, 638 ]
Krarner 1538 410 410 B — 100 [ @34, 293 ]
Mazariepos 19597 Pl 115 200 [ 026, 1562 )
Mitznar 2000 (] 55 —= 079 [ 049, 126 ]
OfGrady 1983 19729 i —=— 108 [ @74, 158 ]
Redaker 1973 14715 %13 T 135 [ 092, 198 )
Stewans 2001 W73 T —— (68 [ 042, 108 ]
Wilkinson 1998 14 415 — 63 [ 025, 156 ]

Total (95% CI) 244 239 - 0.86 [ 0.65, 1.14 ]

Total events 101 (Experimental), 123 (Controf)

Heterogansity Tau® = 0.0% (hi? = |&52, df = |0 (P = 004} B =47%

| Testioroweral effect 7 = 103 (F=030) |
ol a3 o= 1 2 5 10



Molecular Adsorbent Recirculating System for Acute LIVER
and Acute-on-Chronic Liver Failure: 1974 - 2002 TRANSPLANTATION
A Meta-analysis -

Mohammed S. Khuroo,” Mebnaaz S. Khuroo,” and Karim L.C. Farahat'

Total trials —
Abstracts = 109 -
Peer reviewed articles=97
Excluded= 56
Remaining = 150 Reviews = 40
Editorials = 5
Comments = 5
Excluded, MARS registry = 4
Ammal studies = 14 Meta-analysis= 2
Y

Human studies = 136

Exeluded, I —
uncontrolled = 116 k 4
l Controlled tmals = 20

Case reports = 52
Case senes = 64 A J

Monrandomized =7

Excluded,
diffoont = Excluded,
cifferent =3 _ Randomized > E-_nd points
Selected trials = 13 different =9
nonrandomized
trials = 2
Selected
randomized
trials =4

Khuroo MS et al Liver Transpl, 2004; 10: 1099-1106



LIVER
TRANSPLANTATION

All-cause-mortality

Relative risk, random model
Bilateral CI, 95% for trials, 854 for MA

™+  T-
Treatment better Control better
AOCLF :
Mitzner 2001 ¥ 5 6/8 5.5
Heeman 2002 . 1,12 6,12
Total 0.498, p=0.35 < 7,20 11,17
ALF :
Schmidt 2003 i 3,8 2.5
El-Banayosy 2003 —.—'— 2,8 8,9
Total 0.489, p=0.23 —<—1— 5,16 1014
Total 0.564,p=0.11 T 12,36 21,31
: o T T IEvents/Sizes
Rel. Risk 0.0 0.1 0.3 1.02 4

Khuroo MS et al Liver Transpl, 2004; 10: 1099-1106



Meta-analysis

Systematic review and meta-analysis of survival following
extracorporeal liver support

B. M. Stutchfield!, K. Simpson? and S. J. Wigmore!

Janvier 1995 a janvier 2010

Potentially relevant abstracts
identified and screened for retrieval
n=74

—b{ Excluded as abstract or title unsuitable n =57

h 4
Articles retrieved for more detailed
evaluation
n=17

Excluded n=2
Survival data not reported n =2

h 4
Potentially appropriate RCTs to be
included in the meta-analysis
n=15

RCTs excluded from meta-analysis n=5
No SMT group n=1
Inconsistent management (including additional therapies) of SMT group n=1
Single treatment assessing haemodynamic/clinical parameters n= 2
Small sample size including patients with ALF and AoCLF n=1

v
RCTs included in meta-analysis
n=10

RCTs withdrawn, by outcome n=2
Same patient group as another included study n=2

RCTs with usable information, by
outcome
n==8

Fig. 1 Trial flow diagram according to PRISMA statement”. RCT, randomized controlled trial; SMT, standard medical therapy; ALF,
acute liver failure; AoCLF, acute-on-chronic liver failure

British Journal of Surgery 2011, 98: 623-631



Meta-analysis

Systematic review and meta-analysis of survival following
extracorporeal liver support

B. M. Stutchfield!, K. Simpson? and S. J. Wigmore!

Acute liver failure

Reference ELS SMT Weight (%) Risk ratio Risk ratio
Bio == Demetriou et al® 20 of 73 30 of 74 578 0-68 (0-42, 1-08) —
Mars = ElBanayosy etal 7 of 14 90f 13 307 072 (0-38, 1-37) —0——
Bio = Elisetal” 40f 12 50f 12 115 0-80 (0-28, 2:27) o
Total 31 0f 99 44 of 99 100-0 0-70 (0-49, 1-00) .
Heterogeneity: 72 = 0-00; ¥° = 0-09, 2 d.f., P= 095, 2 = 0% 02 oF ] P :
| Test for overall effect: Z=1-95, P=0-05 | Favours ELS Favours SMT

Fig. 2 Forest plot showing risk ratio with 95 per cent confidence interval for individual studies comparing extracorporeal liver support
(ELS) with standard medical therapy (SM'T) in acute liver failure. The Mantel-Haenszel random-effects method was used

Acute-on-chronic liver failure

Reference ELS SMT Weight (%) Risk ratio Risk ratio
Ellis ef al.'® 50f5 50f5 34.7 1-00 (0-71, 1-41)
M ars Hassanein et al.* 19 of 39 17 of 31 26-3 0-89 (0-56, 1-40)

Heemann et al.'® 10f12 7 of 11 25 013 (0-02, 0-90) -
Mitzner et al.'” 60of8 50f5 251 079 (0-49, 1-26)

Biol0QiC-Dt mmmp Senetal.’® 50f9 50f9 11-4 1-00 (0-44, 2-29)
Total 36 of 73 39 of 61 100-0 0-87 (0-64, 1-18)
Heterogeneity: 12 = 0-04; 42 = 620, 4 d.f., P= 018, [ =35% o1 oz o8 1 3 T

I Test for overall effect: £=0-89, P=0-37 l Favours ELS Favours SMT

Fig. 3 Forest plot showing risk ratio with 95 per cent confidence interval for individual studies comparing extracorporeal liver support
(ELS) with standard medical therapy (SMT) in acute-on-chronic liver failure. The Mantel-Haenszel random-effects method was used

British Journal of Surgery 2011, 98: 623-631
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Saliba F, Camus C, Durand F, et al. Randomized controlled
multicenter trial evaluating the efficacy and safety of aloumin dialysis
with MARS® in patients with fulminant and subfulminant hepatic
failure. Hepatology 2008; 48 (Suppl. 4): 377A.



Fulmar Study

RANDOMIZATION
110 patients
CONV MARS
n=53 n=57
33NP- 20P 35NP-22P

Excluded : 4 patients
3 pts : absence of consent
1 pt: decompensated alcoholic

Excluded : 4 patients
2 pts : absence of consent
2 pts: decompensated alcoholic

cirrhosis cirrhosis
4 '
n=49 n=53
30NP- 19p | 102ptsiTT 33NP- 20 P
! !
n=49 n=39
30NP-19 P 58 pts PP 23 NP - 16 P

Saliba F, et al. FULMAR study group. Hepatology 2008; 48: Abstract LB4.




Probability of Survival

1.0

0.8

0.6

0.4

0.2

0.0

Survival curve for ITT patients

~+.84.9%

75.5%
— CONV (n=49)
=  MARS (n=53)
Logrank test : p=0.28
| | | | | |
30 60 80 120 150 180

Saliba F, et al. FULMAR study group. Hepatology 2008; 48: Abstract LB4.



Probability of Survival

1.0

0.8

0.6

04

0.2

0.0

Within MARS group

All ITT population

n=53 n= 102
<
<3 sessions n=39: 3 survivors w/t LT ® — <3 sessions n=88: 16 survivors w/t LT
= >=3 sessions n=14: 7 survivors w/t LT P — >=3 sessions n=14: 7 survivors w/t LT
Logrank test : p<0.0001 Logrank test : p=0.004
> 3 sessions © | > 3 sessions
o 2>
—
< ]
D L—-
g 0 to 2 sessions
0 to 2 sessions
o
| | | | | 1 o | | | [ |
30 60 90 120 150 180 0 30 60 90 120 150 180
Days Days

Saliba F, et al. FULMAR study group. Hepatology 2008; 48: Abstract LB4.
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EXPERT |  Acute-on-chronic liver failure:

| REVIEWS L.
current concepts on definition,
pathogenesis, clinical
manifestations and potential
therapeutic interventions

Expert Rev. Gastroenterol. Hepatol. 5(4), 523-537 (2011)




Table 2. Molecular adsorbent recirculating system and Prometheus® in acute-on-chronic liver failure.

Stange et al. (1999) 13 No Yes NA Yes 69 [96]
Schmidt et al. (2001) 8 No Yes Yes No 50 [64]
Jalan et al. (2003) 8 No Yes Yes Yes 50 [97]
Di Campli et al. (2005) 13 No Yes NA Yes 38 [98]
Mitzner et al. (2000) 13 Yes Yes Yes No 38 [99]
Heemann et al. (2002) 23 Yes Yes Yes Yes 375vs0 [100]
Senetal. (2004) 18 Yes Yes No Yes 90 vs 55 [101]
Hassanein et al. (2007) 70 Yes NA NA Yes NA [102]
Laleman et al. (2006) 18 Yes Yes No NA 66 vs 33 vs 33 [65]
Rifai et al. (2003) 11 No Yes No No 28 [89]
Laleman et al. (2006) 18 Yes Yes No NA 66 Vs 33 vs 33 [65]

CVS: Cardiovascular; MARS: Molecular adsorbent recirculating system; NA: Not applicable.

Expert Rev. Gastroenterol. Hepatol. 5(4), 523-537 (2011)



However, developing an effective liver assist technology has proven
to be difficult because of the complexity of liver functions that must
be replaced, as well as heterogeneity of the patient population.
Initial experiences suggest a beneficial role of albumin dialysis, and
in particular MARS, with regard to detoxification, hemodynamic
improvement and renal recovery

Trials should not combine acute liver failure and AoCFL, and different
etiologies will have to be evaluated separately. The definite and
published results of the recently terminated powered randomized
controlled trials are urgently awaited.

RELIEF et HELIOS Studies

Expert Rev. Gastroenterol. Hepatol. 5(4), (2011)
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Extracorporeal Albumin Dialysis With the Molecular
Adsorbent Recirculating System in Acute-on-Chronic
Liver Failure: The RELIEF Trial

Rafael Banares,"*” Frederik Newensfl Fin Stolze Larsen,” Rajiv Jzﬂan,(’ Agustin Albillos,”"* Matthias Donnger,9
Faouzi Saliba,""™"* Tilman Saverbruch,” Sebastian Klammt,"* Johann Ockenga,” Albert Pares,*'*""
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Relief study
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Death day 1 before starting therapy ne1 | Withdrawal of consent =S

Lags than 3 ECAD sessions n=12

Fig. 1. Screening and randomization of patients.
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Survie sans SMT

TH J28
MARS + SMT

1.0 1 1.0
0.8 - 0.8+
0.6 - 0.6

60.7 vs 58.9% P=0.79 60.0 vs 59.2% P=0.88
0.4 0.4-

ITT PP
0.21 SMT 81 75 69 64 60 54 0.27 SMT 78 72 66 b1 57 51
0.04MARS 8 /8 6/ 63 54 52 o4 MARS 6/ 64 36 2 4 42

0 5 10 15 20 25 30 0 5 10 15 20 25 30
Days Days

Survie sans transplantation J28:
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Résultats

e Survie sans transplantation a J90:

-ITT 46.1vs 42.2% P=0.71
- PP 44.7 vs 43.7% P=0.97

Survie sans transplantation J90:

Pas de différence significative

HEPATOLOGY, Vol. 57, No. 3, 2013



Table 4. Changes

in Laboratory Parameters at Day 4

Laboratory Parameter MARS SMT P value

Bilirubin (mg/dl)

Baseline 26.30 (11.66) 26.65 (11.54)

Day 4 17.58 (6.90) 24.15(11.30)

Percentage of change -26.4 (26.12) -8.92 (9.47T) = 0.001
(from baseline value)

Creatinine (mg/dl)

Baseline 2.24 (2.01) 213 (1.97)

Day 4 1.43 (1.09) 1.67 (1.29)

Percentage of change -20.04 (35.08) -6.43 (33.50) 0.022
(from baseline value)

TSETUT SOt (IMEq; 1)

Baseline 132.81 (8B.82) 132.59 (8.18)

Day 4 136. 35 (5.83) 134.34 (7.89)

Percentage of change 2.94 (5.42) 1.44 (4.73) 0.081
(from baseline value)

Albumin (g/1)

Baseline 26.78 (5.64) 27.47 (T7.13)

Day 4 28.42 (5.86) 28.61 (7.75)

Percentage of change 7.83 (18.84) 567 (23.22) 0.587
(from baseline value)

INR

Baseline 1.73 (0.32) 1.77 (0.34)

Day 4 1.72 (0.44) 1.88 (0.49)

Percentage of change 0.00 (19.82) 6.38 (23.63) 0.098
(from baseline value)

Hemoglobin {(g/dl)

Baseline 9.88 (1.59) 10.26 (1.99)

Day 4 899 (1.18) 10,10 (1.79)

Percentage of change -7.16 (16.35) -0.15 (15.47) 0.009
(from baseline value)

Platelets (*10%/ mm*)

Baseline 133.17 (76.62) 122.71 (73.90)

Day 4 91.14 (65.05) 11408 (73.47)

Percentage of change -29.06 (29.37) -1.80 (40.59) =< 0.001

Pas de

différence

aJd2l
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HEPATOLOGY

e Régression du syndrome hépato-rénal:
(Créatinine < 1.5mg/dL a J4 pour les SHR a I’ inclusion)
- MARS (J4) 16/34 [47.1%]

- SMT 10/38 [26.3%]
OR 0.40; 95% C1 0.15-1.07; P=0.07

« Diminution de I’ encéphalopathie hépatique:
(11-IV=>0-1)
- MARS 15/24 [62.5%]

- SMT 13/34 [38.2%]
OR:0.37;95% Cl 0.12-1.09; P=0.07

 Ventilation mécanique et Durée d’ Hospitalisation:

- Pas de différence significative

HEPATOLOGY, Vol. 57, No. 3, 2013



Effects of Fractionated Plasma Separation and Adsorption on Survival in Gastroenterology

Patients With Acute-on-Chronic Liver Failure
ANDREAS KRIBBEN,* GUIDO GERKEN,* SEBASTIAN HAAG,* STEFAN HERGET-ROSENTHAL,* ULRICH TREICHEL,*

Helios study

Screened n =675

pExcluded n =530

v incl./excl. criteria n=470
lacking informed consent n=24
Randomized n=145 other reasons n=36

Prometheus®) I

£ ™

Allocated to SMT n =68
Did not receive SMT n=0

Allocated to FPSA+SMT n =77

Did not receive FPSA n=5

death n=2 (days: 1, 2)

transplantation n=1 (day: 1)
withdrawal of consent n=1 (day: 0)
variceal bleeding/drop-out n=1 (day: 4)

ITT Analysis n = 68
Unknown outcome n=2

withdrawal of consent n=1 (day 1)
lost to follow-up n=1 (day 20)

ITT Analysis n=77

Unknown outcome n=7

withdrawal of consent n=2 (days: 0, 87)
lost to follow-up n=5 (days: 1, 2, 5, 62, 88)

PP Analysis n = §4

Excluded n=14

< 4 days in the study n=8

SMT violation® n=4

violation of incl./excl. criteria n=4

PP Analysis n = 65

Excluded n= 22

<4 days in the study n=12

SMT violation™ n=3

FPSA viclation** n=8

violation of incl./excl. criteria n=3

Gastroenterology 2012, 142: 782-789



Effects of Fractionated Plasma Separation and Adsorption on Survival in G-wrmenremlﬂg}'
Patients With Acute-on-Chronic Liver Failure =
ANDREAS KRIBBEN,” GUIDO GERKEN,* SEBASTIAN HAAG,* STEFAN HERGET-ROSENTHAL,* ULRICH TREICHEL,*

1.0
- H + Censored
Helios study : Logrank P=.3872
0.8+ '
£
€ 06
2
o
S
€ 044
2
=
(7}
0.2-
--------- FPSA + SMT
SMT
0.0-
1| 68 44 39 32 29 26
2| 77 53 44 38 35 31
I I I I I
. | e 0 20 40 60 80
Igure . Kaplan—ivieler sur-
o © Survival until day 90 (days)

vival curve; ITT population.

CONCLUSIONS:

Among all patients with AOCLF, extracorporeal liver support
with FPSA does not increase the probability

of survival. Further studies are needed to assess whether
therapy might be beneficial in specific subsets of patients.

Gastroenterology 2012, 142: 782-789



Effects of Fractionated Plasma Separation and Adsorption on Survival in
Patients With Acute-on-Chronic Liver Failure

ANDREAS KRIBBEN,” GUIDO GERKEN,* SEBASTIAN HAAG,* STEFAN HERGET-ROSENTHAL,* ULRICH TREICHEL,*

Table 3. Effects of Treatment on Liver and Renal Function
and Other Laboratory Parameters

Helios study

FPSA SMT
Parameter (n=TT7) (n = 68) P value

Serum bilirubin (mg/dL)
Baseline 26 £ 15 25 + 14

Day 28 20 =14 25+ 17

Serum albumin (g/dL)

Baseline 3.0x086 2905
Day 28 3.1+x0.7 31*x0.8
Change from baseline 0.1 =07 0.2=x0.7 20
International normalized ratio
Baseline 200+042 1.98+*0.56
Day 28 215 £ 0.85 211 = 0.97
Change from baseline 0.16 * 0.77 0.13*0.82 .83
erum creatinine (mg/ dL)
Baseline 2320 2320
Day 28 20x15 22+232
Change from baseline 0217 —-01=x1.7 B0
Baseline 135+ 6 135 =7
Day 28 137 £ 5 134+ 6
Change from baseline —25*E65 0.7 £ 6.7 .08
Hemaoglobin (g/dl)
Baseline 9915 10118
Day 28 9.7+x14 9.8B*x18
Change from baseline 0214 —-04=x19 A5
Platelets (% 105/ul)
Baseline 93 £ 53 117 + 124
Day 28 78 £43 101 + 99
Change from baseline —15 £ 42 —16 =70 A4

Gastroenterology

Gastroenterology 2012, 142: 782-789



Efficacité sur le prurit




Albumin liver dialysis as saving procedure in

cholestatic liver disease and intractable pruritus.
Lemoine M, Revaux A, Francoz C, Ducarme G, Brechignac S, Jacquemin

E, Uzan M, Ganne-Carrie N.
World J Gastroenterol. 2008 Nov 14;14(42):6572-4

e 2 séances de 8H/J

e Evaluation clinique pré et post MARS
— Prurit (EVA)
— Asthénie

e Evaluation biologique

— Bilirubine, plaguette, TP, acides

biliaires 8 -
6 -
4 -
pr s
0

prurit pre prurit aprés 1 prurit aprés 2 prurit J30

-2 MARS ~ séance séances

patient 1 ==———patient 2 =——=patient 3 =——w==patient 4



http://www.ncbi.nlm.nih.gov/pubmed/19030215?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19030215?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

Treatment of resistant pruritus from cholestasis with
albumin dialysis: Combined analysis of patients from three centers

Albert Parés'*, Manuel Herrera?, Juan Avilés®, Miquel Sanz!, Antoni Mas'

100 = 50 =
90 =
80 = A0 -
70 = =
=
w60 - 3 30 =
= ]
> :
S 50= ®
£ @
= D
o 40 - @ 20 -
k-
30 =
20 = 10 =
10 =
0= = 0 -
Before After 30 days Before After 30 days
p <0.001 p <0.001 p < 0.001 p<0.01
Fig 1 Intensity of pruritus assessed by visual analogue score (VAS) before Fig 2. Circulating bile acid concentrations in patients with pruritus before
and after treatment with MARS. (chronic cholestatic patients: bladk line; graft- and after treatment with MARS.
rejection: grey line).

Journal of Hepatology 2010 vol. 53 / 307-312



Intérét en toxicologie

- Insuffisance hépatique d’origine tOX|que
champignons E
Paracetamol

- Elimination des médicaments liés a I'aloumine
Phynétoine
Théophyline
Antagonistes calciques
Valproate de sodium ....




Complications

Ceux d’une circulation extracorporelle

Thrombopénie
CIVD

Baisse du Fibrinogene et facteurs de coagulation
Deglobulisation



CONCLUSION (1/3)

- Aucun moyen ne permet de remplacer efficacement
les multiples fonctions hepatiques

-Suppléance hépatique = « SUPER DIALYSE » pour
épurer les toxines a forte affinité pour I’ aloumine.

- Pas de suppleance de la fonction de synthese

- Cout/bénéfice = non évalué



CONCLUSION (2/3)

- Efficace sur certains SYMPTOMES de I’ insuffisance
hépatique

- Efficacité sur le prurit réfractaire

- Intérét en toxicologie

- Etudes RCT = pas de réduction « eévidente » de la
mortalité sans transplantation dans I’ insuffisance
hépatique aigue ou dans la décompensation aigue
de la cirrhose



CONCLUSION (3/3)

Objectif de la suppléance hépatique est :

Ameéliorer la survie de gquelques jours
Pour permettre une transplantation hépatique
Pour attendre une récupeération hépatique et éviter la
transplantation

Toujours

Apres une prise en charge médicale optimale
(défaillance hépatique, NAC, hypothermie, sepsis)

Avant le stade de défaillance multiviscerales, qui
contrindique la transplantation
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