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ALl 7+ AALH [MARS ol&lZ A FAE HHCE MARS (Molecular
Absorbents Recirculating System)E ©]-&3sto] 7t 7]50] AA FJEFHAY, o]4]o] 7t
S WA Y] AHE 2 52 FAATZIAL Alste 7]l

T 712 7120 HlEo] PH(R-842)E AMEEGILH, 20199 79 1¥9FEHE T
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Hel 2t XIXIQE [MARS 0[E]9] 2ty X R&d Hot

O T aa

2 grlo] HF Aed 32 SALMARS AR HRHESAR)S v T2
g HZAFATRCT) 6HO=E, ZIHE AFIAF = 40590l A=
AR 7)1A 9 71880 34 245191 acute-on-chronic liver failure (ACLR)E
oz ot A4t 53, F4 7HEH(acute liver failure, ALF)E tigo= & A7}
1#HoI3lH. g H Fade] 4nE Aeshd tha gtk

E7hs51em, i AtolA AAg A&

Ae 3 728 9 H5E Hugh A4 § 4ueE F48 9 35 48 ¢
A A #of| qlo] MARSTH EEA T ¥ (standard medical treatment, SMT) 7t 57
A FYEZ AR A 2HOA K P4 Aol s T+ 7F Ao|7F FAZL
[OJ51A] ko Ao7 W THBafares et al.,, 2013; Saliba et al., 2013). E3t,
o2 2H9] U (Hassanein et al., 2007; Heemann et al., 2002)91A%= EA42A 89
A2 AAoHA] gokou AHdjoA= MARS = F&R8o| dis] HES Ay} +&
7Fs%t ol Bkl

A9l 7+ A2 MARS o]-&19] R4 AFTE(@71/47]), HolA &S, Ztol4]
7HA BE, T HEoE BRSISH.

7] ALES Hug A7 F 4WOR, BE ACLF 84 tiA} dFolglth. wert
A Ayt @7] APFE] lo] MARSEH SMTH 7t SAFCE {2l Zjol= &Ry
A AITHRR 0.85; 95% CI 0.62, 1.16; I’=15%).

A7) AMFES A3t A= £ 5HOE, ACLF &4} tiAy A7 43, ALF &4} f
4 @77 18ISl A7) AFGEC] et WEREA A}, MARSTZF SMTH 7toll &4
HOog FOfgt Alol= IR AATHRR 0.89: 95% CI 0.74, 1.08: I*=0%).

H|o]4] AJE&(transplantation-free surviva)2 EI$H Id5te= F 2HOFE ACLF
A g A7 19, ALF St AE7F 1HolQdTh H]o]4] &S] tieh HEH:
A A3, MARSZ¥} SMTH 7t SAFLE [ogt 2l FRIEA] UUTHRR 1.10;
95% CI 0.92, 1.32; I*=0%).

7vol&71A] A&(bridging to liver transplantation) ¥ ZAiE BusH A= &
A=A kTt

7] ¥|5(hepatic encephalopathy) ¥ ZIE H13t A7+ F 4HOE HF



o
]

J
HO

ACLF 3} i} 94L&, ALF 3} i) dtoMEs 244 w5 A 3= 238 Y
S1A] gl 744 &o] digt wlekEA A} MARSwO| SMTo] H|g] 7H4 ¥& &
ol /A" 7 §oleHA EWFT(RR 0.60; 95% CI 0.41, 0.86), Z3td A+ 7+
o] AL FYTHI*=0%).
0O Z= ¥4 Hd

2 GrloAe @A B0 ZAst 7HEA ARE oz AgEE A9l 7 AA]

2% [MARS 0}8]9] ePH4 9 a4 EAE et o] ANt
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A8% [MARS o812 AH =4 4 dAl7lze] gle d&rle® AN =i #
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o =4 A 5% ARolle s, AR SReAl ArgE A% S ABs
© SHoA A U7t Qlof, RA FAE tder 3t 7lse] A JAEEHA,
o] =

Kol 7K5% WA Bl el AR 1A AR ASE S
5§ TRsT S, BEAZWH VL A AYE Fh o] glof mnte] Hol gl
o}, 24 W% ] glol AstHoR Tt gl 4R Wosnh,
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dmrleAg7Idss A F AXLY [MARS o8l s 4ese] HEZ
ol 2510} vt 2ol AHolstAtH2020.07.10.).
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1. HI7HHg

AL 7+ AX 8 [MARS ©]&]Z A SAoA Ed8s| 1Qtd uhap Rl A4y
ZA|(Molecular Absorbents Recirculating System, MARS)E ©|&sto] 22 7|9+
o 3719 A 54 BRI, gFAt 5) 2 584 SAEA(EEY 3)
= AAs] 7t 7150 A JEEAY, o]4o] Thed wi7kA] exte] AEHE oA
< FAAI717] flste] AAfsl= 7]solth

G 71&2 7|20 HlFo PA(R-842)2 AREENOH, 20199 7€ 1YFREHE o
g 71& B9 I A7 SEA ¥ $F5 SAIA kY] AgH[go] R
AE 1ot AEgo] 90% (A-729)2 A-E= 1 Slct. olof A9 7+ X8 [MAR
ol-8]19] tHAY E FaAo] digt B7F 9 #E "a/go] A7|Eo] AFEAMNAEIHY
MM THEAYE AU HE7E QF6t3IrH2019.8.14.).

ofo] AP7F AYY o= A9 7+ XA QR [MARS o819 HdAd ¥ faAdS
Bkt it

ot
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Aol 2t XKIRY [VARS Okgle] o1 & R34 B}
2. 9z7|=29 e X iE
2.1. ®e 2+ XX

714 7Hdgo] Qs AbolA BAske F4 TREAdeld, T 7HESE ShRjoflA Ay
osk= 24 tidFA(acute decompensation)2 XEgol= ZHiH(liver failure) 72
28 7759 A3tz Qlsf 7t s, AL 24 5= AAsH Ht o= <lsf
MR gAolME 7 HS(hepatic  encephalopathy), #Y, JH&L F
(coagulation dysfunction), @95t E9Fg(hemodynamic instability), ZrE23t
7Hx15 5 hepatorenal syndrome)ol st 74 371 9 A7 FAH Fo] B4
ATt

a4 54
[ Z_}H;ﬁgl N34 ] E Tholdl&e] TES TRt 7|& WA= B, 7H

! | uf$ &2 AHo|tKBernal et al., 2010;
Wlodzimirow et al., 2013) I AR olf= 7olAE st t7]AF 4o Hlgf
AR 715A7E Elglo]l RES ‘ﬂ%olﬁ} =@ 710]14AlIE (Korean Network of
Organ Sharing, KONOS)°ll &Jstd, 20104 7|22 7Ho]d] ti7|AF = 4,279
YA HARRY 7F V1S Aee B 2429 HA] gtk olE FESh] {IgE dijte
E A TolAlE AlPstaL oy ti7|Rt = Al FTkekL glow 11 An tf7] F
Afgol ol2= A £ Atk B4 olfe= §4 IHRAS A mE el
S Hot ofyet hte] AT AukE o e FASHA XFPste] 7holAlE Wk
gkt Aj7to] Agk&o]7] wZo|thBusuttil and Klintmalm, 2014; BFE et
al., 2011; 994, 2010).

FRAS AR Hos 3 7hatt dgo|7]o] 7HEA SEke] A FIA717]
H6H 7t 71se HXEoke XEUHEe| APEEC] fow, ol F A9 7+ AA
(extracorporeal liver support) A28 WS o At 4 | 7F AFSE k2o]
Y=o gh(Jalan et al., 2004).

A9l 7+ AL 1A oA (1) B7] FH(organ failure)= Adstr] 8l
Ao gHEH E4AF AAstY, (2) &89 79 A8 283712, 3) 1t 7169 3
5 E= 7ol 7hed Wi7lR] dAHe R 7t 715 tiAlsH] 3k EHCoE Al
tHBusuttil and Klintmalm, 2014).
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2.2. Mg 2t XIXILEH ML=

2] 292 7155 Fol By
g n3gonH 1YL+ 9

S{excretory functiony = HAE +
AHEEE 717

5

system)¥} At 22 HX]9] THEE

7 AALHO] AFRHE 7)7]9] 2R B

B 1. A9 2t XIXIQE AR 717 3R

- A9 ZF AR QA 7
o F-oltt.

97|
FALE AGSH) = A 1 AR A
She AAAZ 217

ol-&
liver support system)2.2 =7 :;L-rﬂﬁ}. A LAY, Aol =
Al A5k

7171

M3 71'5(synthetic function)2 &34 ZH5 Ty

203 A2 7] WA 7]
ol #sh Aef 7+ AA QWA
| A" (artificial liver support
Al 2"l(bioartificial

A8 U A

= 7171%

Hemodialysis
Hemofiltration

ALS based

on ) Hemodiafiltration

Conventional

Extracorporeal “palsmapheresis and hig-volume

Procedures plasmapheresis/plasma exchange
with or without hemodiafiltration
Hemodiabsorption
MARS

ALS using

albumin

dialysis SPAD
FPSA (Prometheus)
ELAD

Bioartificial HepaAssist

liver support BLSS

systems
MELS
AMC-BAL

Xz #2 ¥ MR 3R
Exchange diffusion across a semipermeable

membrane _
Continuous convective solute removal across

a_semipermeable membrane —
Convection (large molecules) and diffusion

(small molecules) removal across a

semipermeable membrane
Exchange of variable amount of plasma

volumes combined or not with

hemodiafiltration
Dialysis against a combination of charcoal

and ion exchanger
Removal of protein—bound and water—soluble

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

Hemodiafiltration using albumin dialysate
Human hepato-blastoma cell (C3a cells)

No additional detox devices

Plasma separation, charcoal adsorption,
porcine hepatocytes

Porcine hepatocytes

No additional detox devices

Plasma separation then plasma passed

through human hepatocytes
Porcine hepatocytes

AMC-BAL, Academic medical centre bio-artificial liver; ALS, Artificial Liver Support; BLSS,
Bioartificial support system; ELAD, Extracorporeal Assist  Device; FPSA,
Fractionated Plasma Seperation and Adsorption; MARS, Molecular Absorbent Recirculating
System; MELS, Modular extracorporeal liver system; SPAD, Single-Pass Albumin Dialysis

Z4: Aron et al.,, 2016; Bafares et al.,, 2014; #=F et al. 2011

liver Liver



Hel 2t XIXIQE [MARS 0[E]9] 2ty X R&d Hot

71 o1Z Zt X|X| A|[AE(artificial liver support device)
5 BAA AgHE AF T AN AL EAELS AAY] 8 71EY
GAerE ARESE MR (charcoal hemoperfusion) W43 @2, 2 dHUE AL
sto] ZAE42 AAH.
rHd] EX(albumin dialysis)?] YEle 7HEA A
s4J(hydrophobic) EAEZA 4 L%
Hulg B2} 587(accepton)E AMESHH dEulTl ZAgtE EHEAES

ol ded 4 Stk Aol

[e]
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ol

1) Molecular adsorbent recirculating system (MARS)

MARSE= A GambroAtellA 7Rt QIF 2k A A|A”ICE 2719] Hiajd 3
282 dZHol e F22 HA A FHo] albumin-coated polysulfone
hemodialyzer® #FEHH 24 S4EH0] ZdHo] e YRVl FAHo=w
olBE1 o] FAAZ thA] FEHIISSH(bicarbonate buffer)2® HRAZ|EE
of lth. MARS= @% uloll &dfi=o] U= =48R ozt IRRIol Aol Sl=
SEEE SEBAE ol&d AAT & QoM Ho anHor =45 AAT 4 9l

£ 722 74 A7 1 A A2deldh

1

2) Prometheus (fractionated plasma separation and adsorption, FPSA)

E909] FreseniusAlllAl 7%t Prometheuss $HF0] FHS LEylo] ofmjgl
polysulfonate BEE FHAA V= olfAS T4 F 2ol 1 HFOoE F} Al
1 & FofA= A4S d4H0 e FA7IE ZAAA sto] @HS FAok= WHoE

4o} Sl

3) Single-Pass Albumin Dialysis (SPAD)

SPAD+= MARS® T2 FE|9] &FR 4 @Rz A&A FAW FHEH
(continuous veno-venous hemodialysis)Z FARSE 7|&2A 2-4% EHETE 12-33
mL/min2 FAY J9vtE FIAXIY @A SPAD= FHolAl= ARSELL QA ¢
(P2 5, 2014).

Lf. Mx2ls 2t XIX| A|A”(bioartificial liver support device)
AL 7 AR AR Ao S48 o2 $72 545 AAsKH adk= o,
Azo 715 F diAF 71 @4 715 sHA EolRE 77ss A THEH0A

=



. M2

1) Extracorporeal liver assist device (ELAD)

ELAD+= QIZF 7HIAIZFQ] HepG2AIEOlA feigt C3A AEFE o83t ARl
b AA AARICRE, C3A AZF= B AlZESo| Hls] &2 gFY BiksEs 7
d= o]&3et Aolth. ELAD= YNZEFE ol&sh= AAHICE A dA|Z7 =
AR 243 oy o|gAxEE AR o T 5 e U
3 59 A7t e Aol AHolH A7MA| o]FARE &S U= 7Y
Rt ABARIE 7F AA AL C3A NEES 53 Khollow fiber) 29| Al £
SZtol A7 A EAS FEAS] WoE SEA stof 70 kD 9 551
ofrtel gHte] Fo] ANt A oA H

ro,

2) HepaAssist

HepaAssist+= 0= UCLA (University of California, Los Angels)ollA] 7HEst AJA|
AT 7 AR AAF R PEHAE QW AR 5-7x 10971 o83 ZdoH, ¥5
B EA44 A2 %‘%}E—ig gojd o] glo] M 715 AstEy Ei 9
Z-go] golgt o] ot ES AT 7+ AR AA" F FTAMS] F350] 7HE
#4(3,000 kDa) g7 7HAIZ 7He] S weto] H|wA A o]Fojd 4= qlth

3) Modular extracorporeal liver system (MELS)

=Y9] Charitéoﬂfﬂ et AARIE 2F AA AA”CE o 79 STAE HERE
HidEo] Sl S5% 33 #£2E 7Hlen v & 5% 27|19 THAIZE 600 g7t
A AZ 4= Qlof el £ AlA"elr: HA9] ThAEe} QA TN EE HF A
8351 90151 BAQNT 7 A AAHOZ 14 AFo|A] 7 329} Wk A A

Alo] EH A

4) Bioartificial liver support system (BLSS)
University of PittsburghollAl 73t A|AEHCE & thil @lo]
+ 545 A9tk oF o] AjkH ol tEujole}t W s



HMQ 2t XX [MARS 0|g]9] orHM U QaM IJt

5) Academic medical centre bio-artificial liver (AMC-BAL)

HYEHE=9 Academic Medical CenteroA 7JEst A|ABEIO 2 AEEZRS Q5 H
22 P9 HpAd EeoAH 7|AT AbgdE A3t S5AM, 283 714d kel &

Ztoz FAslof St AAIRIE 3t AR AlAE F RdsHAl SAte] o] A A=

(0]

o x=Z=o] 9lo] EAWFS HslelAy, o] WATLRo|E BelT e AT
T AR ALFAY 24 #Fe TAEHA Foh

C}. Q3(artificial)/ x2S (bioartificial) 2| Z X|X] AJARIC| Z-CHH H|w

o

B 2. Mol 2t XXIeY SR M2 & B W

—_
T2 oy £y
Artificial systems - Relatively easy to use - Only detoxification
- Limited cost for system - Limited efficacy
conception and patient treatment
Bioartificial systems - All hepatic functions ensured - Cell source still under discussion
- Expected clinical results more - Complexity of implementing living
promising components

- High cost for design, operation
and patients treatment
- Heavy logistics

&X4: Carpentier et al., 2009

2.3. H9| Zt X|X|2%¥ [MARS 0|&]

MARS (Molecular Adsorbents Recirculating System)® 1990&dio] AElo]
GambroAto|Al 7fdst gERl F4 7]7]olt}. Strange®t BEE2 1993d0] A0
AFoA MARSE Z-gsto] =3t AE WHSIY S H(Strange et al., 1993), 1998
| oleRE A FRoIA BFHYSHA LEEH1 ot EuEy QItHGarcia
Martinez & Bendjelid, 2018).

71 Azt
MARSE EX4joio] ofHu] Loyl EX5| 1QHE] MARS 4he o|8sfo] 7] WG
E E4E AAck= AAloltt. MARSE 89 #F3]Z(blood circuit), 5% #7332

(albumin circuit), 4% #F3|Z(dialysate circui)@ =] A1, F 719 o17]



A o) B, o o] B TR L 3 ) olewm
QTS MARS A2HY] B2 ol AALSEC} Bt

oH
711 BUEHoke AL 7|29 EFEHQ EARY 9 AHAHA Q¥ (continuous
renal replacement therapy) AH|S o]&3tt.
Patient Blood Albumin Dialysate
circuit circuit circuite
A
:" \ / f \.T: i »‘._ %, ' \
i —4 2 "t o | 2 N\
Ut T
\ P\ - - f 8 o= ) | . WY
| \ == 7 1 7 Lem YV
| \.__‘ﬂt -“-_“H "'. : ?.._ ..: -.'
: Anion "Charcoal Bicarbonate
. exchanger buffer
| resin B

J% 1. MARS XZ7IM EA

(A) Dialysis of albumin-bound toxins, (B) Dialysis of water-soluble toxins.

(BX: Kobashi-Margain et al., 2011)

H 3. Al
@ 2] o] 7HEEE Foto] A32E AX S hollow fiber membranes Z
S}5l= hemodialyzer StOE &8 Soizt
@ o] =] QEE= Aedots AA IR LA oot P3HH. 7 7} 23 gHEo|
o8} 48k=9 driving force?} g3t 7+ B4t 92 %40}71] 2. o, 50,000
dalton o/} 37]9] i} 4Kyl o]9l9] thulde] Ajke EA(Y, 44U ¢ 32
=)o ure Enlsla] 23}

@ RN FAHLS A&HQ H4| 324 HEE

@ GFA BEAHBL hyffered aqueous solution®] 2J8) dialyze®|™(renal detoxification)
activated carbon adsorber®} anion exchangerE AXHA h=H (liver
detoxification)

® olgt A o eofixl dRT-EHo] o5 vk thA] APk ojgt dHE M
ApolA FAE 719 G 715 BEEot] &

% Preparation time: 9 247}, Treatment time: 2F GAIZF
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MARSS] Age H23 Ee A%HoR A3E ¢ 3o M3 AzH2 oy
o7 MHE e I Amrh B2 Qe Aol AREH ABAIES 6-8A1%E
A

AE sadd, Q4d AW A4He FAY 2
7 AsHoR Nash Heh 4] Aol et chu,
329 7H4) st P 7A eyo] 4w

LAgt B A=, 244]
HE 13] 44 A, Bt 2-3

Lt =W i

1) AZEAQYTUEE SH g

Aol 7t AA2H [MARS ol g2 oldo] HlF(£-842) BH= A& ﬂ AARoH,
20199 7¢ 195H A 2 W3 IAR-729"00 weh, dA EQIEGE 90%E
g5 . & 71394 7J_7JE§R JEOIEE SA @2 o= 2

B 4. 27328 d% 20 - Hg0 =2 3 20 JU7X[Es
Ho
2 . = g2 s
Hs
ME el Zt KXY [MARS 0[2] Extracorporeal Liver Support
20 Therapy Using MARS
F1 g0 XY 2 HA S0 3t VIE EHH20| OE oY
a0 ®e
2. M2E MARS treatment kit ¥ Heparin, FAHQED]
Hemosol, Prismasol S)2 Sk APEsiCt UR0I0| AR
QU0 ME7|E I YHO| HEt MPARKLA)L S HE
OfX| OfL|BICY,
=729 Q7291 7t FHEHE de Y PHEHENYE 2E] 9,220.95
Q7292 L. A2E [155] 1,473.30

EA: A7BEHAGFou82020¢ 3€ )

2) Mot 7t gt

H 5, MO SIS AL

=53 SHUS TR @ ASHET|
HE=Y MARS ZLIE] PRISMA FLEX
T=(Ea)/ A09250.01(3) A09200.01(3)
1S 45| 10-10355(2010.10.8) 251 06-1315(2006.2.7.)
HIEAL/A2AF  GAMBRO LUNDIA AB(ZY)/(Z)EIAH GAMBRO LUNDIA AB(ASIE)/(Z)EAE
Brjo] Sog BUEA AN SO BNSH L o sor eagmzol Algsl
ANESH = 3 oap| S2 Arﬁam & L9 = w70y

= A= 5= MM AR




H 6. AlOHK SIS 1 AQKE

=g HopE|
H=E3 MARS treatment Kit
TFEED)/ /s A09250.01(3) / 451 12-3802(2012.3.12.)
I ENTESEIN Gambro Lundia AB(AYEH/(Z)EIAE
NP Lo 55 &g T SMMHE fifck=s 24 E= T 70|15 £30] U= et
9| YuozHE HulE A =4 U £8H A4S HAY O Aok HX|
4O ==(endogenous intoxication), &Y F= S4ME7L SHizl= 24/0t4 7t
5= 51t TN SEAtQ| HAMOIN +EM Y/EE HEED HBE SAS HIfok=H A8l &
= 57
° of HRAX|Z QUZMEY| Prismaflex (45/06-1315) ¥ HAUSHZ MARS
Monitor 1 TC (£=5{10-10353)0f ¢ZolH Al2soH= 13/2 ATXE 7|EO|C
Ch 29| iz
1) 02

A9] 7+ A o] A= 9|27]7]9] MARSE 2005¥1] Bl FDA 5100 17}
g wopch A S7h e Lol X 73t 2k

g 7. 0= FDA 57

* 510(k) No. : K033262(2005.3.27.) .
¢ Device Name : Molecular Adsorbent Recirculating System (MARS®)

® Regulatory Class : III .
¢ Indication for Use : The MARS" is indicated for the treatment of drug

overdose and poisonings. The only requirement is that the drug or chemical
be dialyzable (in unbound form) and bound by charcoal and/or ion exchange

resins.
* Contraindication for Use : The MARS® is not indicated for the treatment of

chronic liver conditions or as a bridge to liver transplant. Safety and efficacy
has not been demonstrated for these indications in controlled, randomized

trials.
ohat A9 7F AR Q¥ T E P CPT I E=2ojA Solgx] it
2) £

MAFEY AEE =Ushl Qe SUolMe 20049 =Y DRG AlA=Ho P94

“Bxtrakorporale Leberersatztherapie [Leberdialyse (= liver dialysis)] (JYHFE=:
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8-858)"= A=l At} ol Y #H AH(German statutory sickness)ol 2lf
HAE JiE A2k wt RS A5 AR 4= Jlon, FolE AsHA "ot
(Hessel et al., 20006).

2t 2 92 0ig

A9l 7 AA A MARS o1§1e] Ff ©I2 ol WL 2019¢ 79 105 43
Fol 80% (4-7292 HEEHT o), ATl H§ ol WFol FR(=-842)0%
2359Id 20194 79 19 olA ol§ WYY st BrASHAGEE. olo] AFEFUA
WU BPARES olgdlel, AEFel HE olF Y FH2019.07.01-
2019.1231)) 99 7149 ol§ BFL Tt 1 Ane The (& 8)% 2,

0

iy
-

8 =W 9= 0|8 o

T+ EAeZ 33 aDmA
gs
(=) A (%) (7H)
ot FHEE A U PR Tat
b 7IEIE [ZIEIE ] 3 3073.387 )
(07291)
. O|O||:i ‘I;EI'
H | [2ie] 3 8 1,147,640 3
(07292)
oy 6 11 4,221,027 5

3. WEol 54 U BEGH= o=7IE

Z_}—'T'—;ﬁ% A 7R BERERE=T, 71A g0 gl AEolA A EAske
A 7B A(acute liver failure, ALF), 7]A WA 7H23ke] A 930l acute-on-
chronic liver failure (ACLF), 12|31 27| 7Fgo] od&Ql vltjA; AejollA LYot
= 1RAoE FEEKSarin et al., 2014). A9 7+ AA L ¥(extracorporeal liver
support system)°] &%= F9 7F AE2 ALFe ACLFo|t}.

34 7H4A(Acute Liver Failure, ALF)Z 7|& 7H4%o]| gi= At JHAs 34

10



A ZAPE Loyt 7HHFa AR EAARI AAE Hols F3oR &
Aqt 229l Aglo|thBernal and Wendon, 2013).

24 7HA9] 7P EAAQ AJAEANS 7]-/\4H53ﬂr FHS oo} ot A
THRAE 7F &4 Qo= A9 2E 4719 7]so J3e v, H%‘% HdF, AR
A, AfEA 5 PF71FH(multi-organ failure) "‘ﬂi TZoZ UEA AMGE
< =9 4 S 2 4559 Wny Az} 7to]ded] “Wc’ﬂ F9do] Eo] 54
QAL &7 7HolAlE BHA] Role A9 A} AFEE©] 50-80%°] olE HEE Bl

L}, O ZERISHIAS] 24 ZHEA

ACLF (acute-on-chronic liver failure)= T Pf-—lig 7131 5}2}01]/&1 s
£ 47 7159 34 I35 Yool wdd d¥er
R0l AAIS] ofstE|al HZ7Fg Q1 WolkE Hole A %ﬂ ACLF= H]EH‘J Her kil
Hg] 2 ©7] AFFES YERH, o3t aRlof ofs] BEL, o] SAEE AAF o=
7t (reversibility)& Z+= Aol EHO|tHKim TY et al, 2015; Jalan et al,
2012).

ACLF= 1995490 A& 71&H olF, A7 A AAZCE 4] sdH oo
ofal o|2x] FE35}g oL}, ofr|ol-g|HeF 7Fs+sl(Asian-Pacific Association for the
Study of the Liver, APASL)9] A9} ¥ 7Fst3l(European Association for the
Study of the Liver, EASL)9] A°J(EASL Chronic Liver Failure Consortium,
EASL-CLIF)7} 71 de] AREtHAS<, 2017). ACLFO tisf tiEdo= AREE=
o= vt At

=2 38

B 9. ACLF &9

33| Ho|
APASL (2009) Acute hepatic insult manifesting as jaundice and coagulopathy, complicated within
4 weeks by ascites and/or encephalopathy in a patient with previously
diagnosed or undiagnosed chronic liver disease. [Note: Jaundice (serum
bilirubin > 5 mg/dL [85 uml/L]) and coagulopathy (INR » 1.5 or prothrombin
activity { 40%) and are mandatory in defining ACLF)]

AASLD-EASL  Acute deterioration of preexisting, chronic liver disease, usually related to a
(2011) precipitating event and associated with increase mortality at 3 months due to
multisystem organ failure.

EASL-CLIF Definitions of Organ Failures (using a modified SOFA score, called the

11
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(2013

APASL (2014)

Bl

Consortium

)

3ol
CLIF-SOFA score): Liver failure was defined by a serum bilirubin level of >
12.0 mg/dL: Kidney failure was defined by a serum creatinine level of 2.0 >
mg/dL or the use of renal replacement therapy; Cerebral failure was defined
by grade lll or IV hepatic encephalopathy, according to the West Haven
classification; Coagulation failure was defined by an international normalized
ratio ) 2.5 and/or a platelet count of 20x109/L; Circulatory failure was
defined by the use of dopamine, dobutamine, or terlipressin; Respiratory
failure was defined by a PaO2/Fi02<200 or an Sp02/Fi02<200.

Diagnostic Criteria and Grade of ACLF:

No ACLF This group comprises 3 subgroups: (1) patients with no organ failure,
(2) patients with a single "non—kidney” organ failure (ie, single failure of the
liver, coagulation, circulation, or respiration) who had a serum creatinine level
{ 1.5mg and no hepatic encephalopathy, and (3) patients with single cerebral
failure who had a serum creatinine level { 1.5mg/dL. [Note: The 28-day and
90-day mortality rates were 4.7% and 14%, respectively.]

ACLF grade 1 This group includes 3 subgroups: (1) patients with single kidney
failure, (2) patients with single failure of the liver, coagulation, circulation, or
respiration who had a serum creatinine level ranging from 1.5 to 1.9 mg/dL
and/or mild to moderate hepatic encephalopathy, and (3) patients with single
cerebral failure who had a serum creatinine level ranging from 1.5 and 1.9
mg/dL. [Note: The 28-day and 90-day mortality rates were 22.1% and 40.7%,
respectively.]

ACLF grade 2 This group includes patients with 2 organ failures. [Note: The
28-day and 90-day mortality rates were 32.0% and 52.3%, respectively.]

ACLF grade 3 This group includes patients with 3 organ failures. [Note: The
28-day and 90-day mortality rates were 76.7% and 79.1%, respectively.]

The ACLF is an acute hepatic insult manifesting as jaundice (serum bilirubin > 5
mg/dL [85 wumol/L]) and coagulopathy (INR > 1.5 or prothrombin activity ¢
40%) complicated within 4 weeks by clinical ascites and/or encephalopathy in
a patient with previously diagnosed or undiagnosed chronic liver
disease/cirrhosis, and is associated with a high 28-day mortality.

AASLD, American Association for the Study of Liver Disease; ACLF, Acute-on-Chronic Liver
Failure; ALF, Acute Liver Failure; APASL, Asian-Pacific Association for the Study of the Liver
CLIF, Chronic Liver Failure; EASL, European Association for the Study of the Liver; SOFA,
Sequential Organ Failure Assessment

ZA: 443(2014), Kim TY et al (2015)

12
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710l ACLF9| FH A=oltt. ACLF AHA|9] Sol&Ql Awrt §lal FEALIAM 9] A=
oF w7t "ast 397t BudsE, 2017).

3.2. ®i&sl= Qmlls

ZtolA|(liver transplantation)& 374 IHEA AR50 AEEZ FHE = Ue
714 skalst x| g¥oltiMendizabal and Silva, 2016). |4 7H-A AAoA 7to]Al
< NPT F Qe A2 oy, AA 7ol At F F4 IHRACE RIS Ttol4]o]
AlgE gAl= 10% mRte] sigols AoZ AHA tHGermani et al., 2012). &
FHolA BaE HRAAED Ao 2 7ho]4] SRpo] HEEL 19 84%, 5 75%
2, Ad ol W@ B9 told] A AEEo] 5] FEUHBernal et al,,
2013; Germani et al., 2012).

T2y 7ol4] Ao qlof o] 4719 RE, 5% dNFHEF Ex 9T B
), =4 & A ¥ FHEIARA, oM FF) ol A= Z-geitt
(Mendizabal and Silva, 2016).

AR Syt Ae F4 A ARl oF 90%7 Bt et #Elo] i, @
A19] WAl gutdo s vl FASHA HFPste] 1Ho]AlS W & Sle HURE AlZto]

o

ATFAAY], AP} FoIZhe Tj§ SRolA A FEZOIAE AW Sue] Yk 7
97} TjRBolet 7k wBo] IV wAo] o]& B9 Hloja] W&ol 10% A=) ¥
ofe, olelet AWH 4 A BAolA 7oL W U A AELS B

Z7hIge] F9se] Uk 2y o] B

)
i)
5
)
oX,
g
olN
X,
)
ok
rin,
S
O
ful
ne
N
|
£

2011).

4. ®9| 7t XIX|QHO| 43t M3 A7

Aol ZF AR Q¥ B AY Aol digt HEE MARSE o8t 4F 2Jol= MARS
0|99 A¥Hartificial) A Z+ AXLH 2 YA AZ(bioartificial) A<f I+ AA S
ZEsto] FE3n
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4.1. = - 9 ol=7|=Hot BN

7L. NICE : Extracorporeal albumin dialysis for acute liver failure (IPG316)

= NICEolA= 20099 9¥ol w4 7H7A oA HAlsh= A9 479 §4
(extracorporeal albumin dialysis)o T3} interventional procedures guidance®
ST

s Aol mEW, g4 A SRl Alfsks A9 4Tl £A4T} H-lste] 3
a3 RO ZAlE ERIFA] htou, faAol gt AR 294 ZA= 24 4
G SHoA FET APolBE, o A& AdE AMdA(clinical governance),
&9 (consent), FAl(audit) € Ao
Th ARgE|ojof Fitkal AAISHTE A9

_{

E< & (special arrangements) d}olA]

AAA Y82 F5= 4o AASHAH.

I

Lt F32t 2|5 : Artificial and bioartificial support systems for liver failure

I3 R (Liu et al,, 2009)N4= 4 1FA, 4 HEINAY 34 1HA &
Aol A AlPE QlF A 7k XA D BARIS A 7F XA 2He] s 2002¥7t
A IR £43 IAE AEo o9 omr]es] kAl 9 adde Brtela, 1
235 AAlSH

AR, A 7+ ALY 2E2H A=E 8w A57F F 12%H0] EIE Q. WA,
AFEO Qo F & 7+ AFEClE Aol YIACHRR 0.86; 95% CI 0.65, 1.12),
Zvo|A74A] A&(bridging to liver transplantation)A= & o+ 7F Z}o]7} ERIEZ]
ZATHRR 0.87: 95% CI 0.73, 1.05). T, Mg HFol loide A9 2+ A a2
oA o]50] 9= Aoz FAFITHRR 0.67; 95% CI 0.52, 0.86). HEIFAEA 2
7, SAY 8= HFAY SR BAZCE fott Aol Sle ACE ERIFY
SHp = .03). ol9l &4 Z3h, ACLF ZAoA QlE A9 7F A8 AFGES
33% FAAFOLHRR 0.67: 95% CI 0.51, 0.90), ALF EAINE 4 a7} 89
314 %2 ZARR 0.95; 95% CI 0.71, 1.29) 0.2 UERGT},

A4, A9 7 ALY 7ol Blugt A= T 2#Hogith 1Y TS A%
Agtofl Hls) AFgECl FofstA WEeH((RR 0.59; 95% CI 0.37, 0.95), /%
M (charcoal hemoperfusion) AlZte] 5A171Q1 B-¢F 10A17HQ1 A9 o= &
Zpol7h gl AoZ YERFTHRR 1.03; 95% CI 0.65, 1.62).

2 A9 AR TEH, Q1T AY 7+ AXNQHE ACLF SAIA AFFES Al
72 4 Qloy, ALF SHRAE AFE 740 aip) Qe Aog yehgth ARES

1o mek X

rok

14



. M2

Vg BRI A 7F AXLPE RO AFFHEE outine use) AL 9]
A F7K49l RCT 2747} o gasiear s,

42, HAHY 20 2§

El

HI
1

Jm
0x

7h M HAM 2eluEe| 7|2

Al 7t XA 2xF} wHAsH o)A 9 AAA EAE E HEREA A7 o
- GRAFTHE 10). AY A7 20039FE 20199704 FEs] TREHICH, AT
9 =7b= =, S, 9=, AU ARHotEH]of 5ol it

A AT HOA 9 ALIAAE ATHH, HE AFLE|A ALFQ} ACLF 3R E
xFFelyon, 5HO] AtollA A FFHALF, ACLE)O] W2 SHlt #4S 3%
Zo= Totw|dtiHe et al., 2015; Khuroo et al., 2004; Kjaergard et al., 2003;
Stutchfield et al., 2011; Zheng et al., 2013).

ZA(intervention)= AHEH, MARS 7|79 ©=o=2 F7IgE A1LE 3H(He et
al., 2015; Khuroo et al., 2004; Vaid et al., 2012)°1312H, 95 E AAQl5 A<
7 AA8HE 15 Zhsto] HUReE 4= 5W(Alshamsi et al., 2020; Kjaergard
et al., 2003; Stutchfield et al., 2011; Tsipotis et al., 2015; Zheng et al., 2013)
o]}, H]i’_%ZH(comparator)ih e Aoy EFEATZH(standard medical
treatment, SMT)& AAISFF L, oo tigt A HQl 7[&2 EQlsty] ol Yt

A8y At A Earstal Sl /]Eﬁﬁri% AFTE, 7ol 7hE A/ /ARE, 1M
% M, 728, @9 4 5ol

E 10, 4 MAY Sd0E J HEREYS

z3Ed
XX e =27} P [ c 0 A2 N
ES
MARS 77|28 GO J7t
RCT 10
He 2015 &= ALF, ACLF  MARS SMT  A¥E 2x8  ~20141 - ALF 4,
ACLF 6
Vaid 2012 0= ﬁLF’ ACIEF’ MARS ~ SMT & Zmwh, 4 2010.5 RCT 9
al L\éperacue MeE AE 2 RCT 1
AL RCT 4,
= ~
Khuroo 2004 o2} ALF, ACLF  MARS SMT IS 2003.11. (\RCT 2)
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Hel Z+ XX [MARS 0[2]9] otFAM 3!

rad @t

TS
18R ¢ =27} P I C 0 ZAM7|Z N
2N
018 U MARIE M 7t XXIQHES BT ZHSI0 H7t
ANUSETA, &
B 2, 710[A
RCT 25
7hl, ZEHS A19 B5
Alshamsi 2020 ZHLiCH  ALF, ACLF  ELS  SMT  JHM, B2=k(0f, ~2019.3. ’
xee 29, o " MARS 8
, 3
AMZIAE line
1)
ALF, ACLF o £%((% W
» ACLF, +HE d RCT 10
chronic . 22481, Ao
L Aburin - MARS 7,
Tsipotis 2015  O=  decompen daveis SMT HEA, 7t ~2014.10. Promethe
—sated liver 0 = AE, =0 o
disease oY ZH| !
AftE, 701 7} s
Zheng 2013 F= AR ACLF ELS  SMT I Buaeml 0133 ) oo
g=f5, 58 o
=S, & ACF 371
RCT 8
- ALF 3
Stutchfield 2011 A= ALF, ACLF  ELS SMT MUE ~2010.1. (1989),
ACLF 5
(157%)
TR ALE, 7t
. i EEG, Ol 7 Al RCT 12
Kjaergard* 2003 ae 12 ALF, ACLF  ELS SMT S 71 Hx o 2009.9. “AT0.B2

o
Mg, BAR

A, Artificial; ALF, Acute Liver Failure; ACLF, Acute-on-Chronic Liver Failure; B, Bio-artificial

ELS, Extracorporeal Liver Support System: SMT, Standard Medical Treatment; SPAD, Single-Pass
Albumin Dialysis; WH grade, West-Haven grade of hepatic encephalopathy
* Cochrane Review (Liu et al., 20042} ¢ 23

mEREA] A7 g7t Zeke FAl mEt "MARS 717t
BALE A} 3t A 2¥e B EE[H] B}
T ot olo] FAMER FEste], A A7 F8 FHE 8
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1) MARS 717|212 H=EC= HI|st Maiti¢

MARS 7)719h& @=02 H7Iet A= 3#(He et al., 2015; Khuroo et al.,
2004; Vaid et al., 2012)o] &RI=qict.

He 52015} 7174 EAloA] MARSS] A=283tE H7kotr] 9of HEeRES ¢
Faetict. 7ol ZHE A= MARS®F SMTE Hiet RCT 10HoE, 7HA &
of wet ALF 41H(93%), ACLF 6H(453%)0] Zo= et APEo] thet wlekiA] A,
ALF @AoA= SMTol HIs] MARSTQ] AFZEC] F-95tA WA2H(RR 0.61; 95%
CI 0.38, 0.97: p = .04), ACLF EAoflA= SMT MARSTS] AFSEC] Afol7} ¢l
tHRR 0.88: 95% CI 0.74, 1.06; p = .16)T B15lich. Eal, MARS o BZgo
AgZol55 NEolGlE W & 7hetet EolHal A8 WHH.

Vaid 5(2012)°] &3t HehEA A= 7R S|4 Al3E MARSS 944
a7 9 AAS HUektE MARSSE SMTE B|w$t RCT 9¥T nRCT 1#9] 4
BREA A, APFES F & 7 A7 I HOR 0.91; 95% CI 0.64, 1.31; p =
62), 84 & HUFY 5 TA(net change -7.0 mg/dL; 95% CI -10.4, -3.7; p
(.001) ¥ 745 ZRA(OR 3.0; 95% CI 1.9, 5.0; p < .001)°] Slof Folgt avpr}

ST

Ue AR ERIEY. E3L st IF Ao mEH, SAZCE {3t Alol= ¢l
Zgt "o Aol 504 oAl AFE MARS AJEE 3 session 21ole] A|gYst H5Lo]
u

QPH/de Tsto], MARS B F2E-2 4HO] AFoARt AAEGoH, Ayt B9
E7Isst oy, 8 #2802 &8, R, vl
A=At & A9 AtdozE AFHAIE ALF,
ACLF, hyperacute liver failure2 thefstyoy, 7HH9] €9 ¥ 3% 52 &
oto] FAo] =] kokth= ol
Khuroo 5(2004)= ALF, ACLF ol AJgjE MARSS] &3fof tfsf HeREAE
Folgict. 2 BAof TgE R3S RCT 4W(67%H) 2=, ALF diiF 97 2#, ACLF o
g - 2%ol9it). B9l = 30 oy ASSE ARgol gt weREA Axl, MARS
i SMTH 7H] ffet Aole ERIEA] ASITHRR 0.56; 95% CI 0.28, 1.14; p =
11). TR 700 e sk9E 24 AolMk ALF (RR 0.49; 95% CI 0.15, 1.58;
p = .23)% ACLF (RR 0.49; 95% CI 0.12, 2.17; p = .35) & Z¥Zold & & 7+ &}
ol BAXCE [oA] ¥ AoE HuEry By BHog 7t HEH nRCT 2
H61)ol ool wets Ax}, MARSEOIA APTEC] Rt #4gt ZAo= HiEg]
SRR 0.36: 95% CI 0.17, 0.76; p = .007), AAR= ojgjst Aje] Aol F2LLJul%
o] o]FojA|A] Ok ALAHAR gt AMeH|ERS] FFY Aoletal Hesiglct.
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Ty o

H2 7t XIXIQH [MARS 0[&]2] ¢t s84 Tt

2) 213 ¥ Mol HQ| Zt XXIQHS D5 EESI Lotst MaiHT

AF 2 AT A9 2 ARXSWE EF EFcto] et APATs 5H
(Alshamsi et al., 2020; Kjaergard et al., 2003; Stutchfield et al., 2011;
Tsipotis et al., 2015; Zheng et al., 2013)°]it}.

Alshamsi (20209 9= ARATF 5 A" 7P A9 AAH Zd1E=,
ALFS} ACLF 3EpoA A" A|9] 7+ AR Al|A®l(extracorporeal liver support,
ELS)9 &3E H7letqlet. Hrto] 2gE A= § 25H9 RCT A7(1,796% A}
ZE, A4 AT F UF 1 AR ALFEE AT A7 19H(MARS 84,
Biologic-DT 5¥, FPDA 2H), BAUZ 7+ AA| AAgE ARGSE A77F SHELAD 3
H, HepaAssist 1H) ZFEAC} AFGES RCT 24%(1,778% EZhHolA HiElo
o, weREA Zxf, SMTo] Hlsl ELSTolA APEo] SAACE folsHA AAasdct
(RR 0.84; 95% CI 0.74, 0.96; p = .01). 7rJA7HA] AJZ(bridging to liver
transplantation)ol] thet Z3k= 7E AFEol4Y =7t ESHAHAY B R] of
A FH o] E7Fsolttal Harstlty, 7HYEE2 RCT 1284179 EghojA H
1Eom, SMTHe] Hs| ELSTllA 7HdEFol FostA e AeE 1=l
(RR 0.71; 95% CI 0.60, 0.84: p ¢ .0001). Al& & Hzrgo] W7l AFgt 23,
44 F, 7HIH # Z9(line infection)oll el ZHzb HlEFEAE 3oLt
AEMOH; 7487 EZL RR 1.46; 95% CI 0.98, 2.2; p = .07), E(11%H; 1,031%
=3k RR 1.215 95% CI 0.88, 1.66; p = .25), 7HHE] ¥ Z9(1H; 16% ZFE RR
1.92; 95% CI 0.11, 33.44: p = .65 F & 3t 72 2ol7t Qlley, Eamgs
oAM= SMTol| Bls] ELSTolA @audade] I ¢9lo] S7iske 2= g9l

2 9 RS HlelaAt S AAY FHIE Aol HF B 23E A
T= RCT 10H2E, &7 £ &&E= 7]7|= MARS A+ 74, Prometheus ¢
T+ 3%o] EIEQIch tigeAl ¥ AmEH ACLF $F iy A+ 78, ALF 31}
e At 28, A HES oY A7 180 sigsiaith HiEREA] A U
FH 2= SMTO] His) 77l £4 XmdolA SAZHCE [FostA HAastgit
(MD -8.0 mg/dL: 95% CI -10.6, -5.4; p < .001). Z2&4 Yo} =x](MD -2.5
uM; 95% CI -22.4, 17.3; p = .80) % @54 +A(bile acids; MD 4.9 uM; 95%
Cl -37.5, 27.6; p = .77 & & Zt A7k ERIFA] Ileh. W EAo] =,
A =2357F 5 session 201 F-9} o]5lRl Ao E F W TR 1] Ao Zlo]

7F fle, & deRRl $AE gasket Sloide Aok 3 session®] AE7F E8.
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. M2

st Hustyct 7HAEE iAol Qo] ACLF it Z3he 33| MARS H7-ollA]
A37F HuE9lom, MARS A&+ SMTO| Hlg] 7HiES 7HAo] AR fost
2E JEATHRR 1.55; 95% CI 1.16, 2.08; p = .003). AFFEL gHul EAM7t
SMT 7to] f9J5t &o|7} Qi Aoz HIECHRR 0.95; 95% CI 0.84, 1.07: p =
42). o, wERRAe] 23 A9 FATE 717 304RH 197HAE Tt
o, A&235635 71¥) E 71718 ollE B AgEN oY, A B wE
H| 3 $oP]z] oo} Asto] w2 MARS &9 HIME mofehs Z2 ofzrt. oA
3 A FAE-S FRIsHoH, ¥RY B4 5574 FAERR 1.44; 95% CI
0.83, 2.50; p = .19), 23714 &F([RR 0.90; 95% CI 0.60, 1.36; p = .62), =
72 £ f@ERR 1.14: 95% CI 0.85, 1.55; p = .38) ¥ Z71et #eo]
Ao ZRIFct. E3E, FHsh Hahg 9 35 748 Y 2yE Hug 4
Aoy, dEYl EA3 SMT 7holl §o3t Zpol7}h glom, iyl £42
249 e oo wdsielrt. ol % IRl X=54 Qlo] FAg A 4
goll tigt 71 Ago] aHETa AAsHict.

Zheng 5(2013)9] 7= ALF € ACLF EAjoA Qg 7t XA AIAH T A
T 7t AA AA”E] o5 E fj5] a3E Brkel] sl $3E HEHEA] Atolth

P

o
2

Q.

B

% MERge RCT A7 19MOR % 93739) SAHALF 566%, ACLF 3719)7F T3t
Stk ol %, 16W9] AL AF 7 AF A2Y Agols, yrix 3EL AIF
]_ =

b AR AAE Aol AR, AFLE Aol Slof Q1 ZF AA AL SMTS} H]
o Al ACLF SHAolA BAACE FofstA st KRR 0.80; 95% CI 0.66,
0.96; p = .018), ALF ZAtolld= o3t aatrt gRl=A] ASITHRR 0.87; 95% CI
0.71, 1.07; p = .187). BAIRJAZ 7t AA] AA"F} SMT AFFES Hlwd A+ 3
Hog ALF AT tide R stglom, AN 7+ AA] AAFC] ApFEC] BAA
o7 Qo5 74% Aog HUHJKRR 0.69; 95% CI 0.50, 0.94; p = .018). &
A, ZrolA] Zhmol izt Al QIF 2F AR AAR A SHARE AIE HIskglo
™, ACLF A2o|lA 7tol4] 7tz SRS 7F AR AAE Z-8)oflA] SMTo| H]
3 BAZHOoR Qo5 7HABIYOUHRR 0.66; 95% CI 0.49, 0.90; p = .009), ALF
FoAE T 2 27k YEREA] AYTHRR 0.65; 95% CI 0.37, 1.14: p = .131).
AR, & LYFH $2= AT 7+ AR AIAE AF 7HOA ST AaE HIsH}lo
™, ALF $HARR 0.74; 95% CI 0.48, 1.13; p=.357)} ACLF SRR 0.60;
95% CI 0.32, 1.09; p = .357) Z5oA SMTwol Hla] SAE(LE IF AR AIAH]
)4 BAHOR QololA 7HAsH Ao WSttt YA, 7HEE0] S 9n
9] AollA HaE et AT 7 AR AAR &)} SMTE Hlal Al, ALF 3t
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AERR 0.76; 95% CI 0.49, 1.16; p = .202)7 ACLF SAARR 0.64; 95% CI
0.36, 1.15; p = .137) BEFoA 7H3xlF Aol Felgt &ol7t it SAHBAI
& 2 AA] AAE HR)NAE ALF SRS o= SMT BlaL A, 7HJES 3l
GoJGt Zpol7}t gl= Aog UERITHRR 0.43; 95% CI 0.14, 1.28; p = .128). T
A, €8 BEL AT 7 AA AL AL)Z SMT Bl Al ALF (RR 0.97;
95% CI 0.15, 6.49; p = .973) ¥+ ACLF (RR 1.20; 95% CI 0.87, 1.64 p =
270) TARE BERoA = 3 ZF Afol7} gl AR FRIF T

Stutchfield 5(2011)9] ¥7-= ELS7} ALF @ ACLF $A12] APEo] v]X|& gk
gist WektA AAtoltt, F MElREALS RCT AT 8WOE, ALF it dF: 39
(1989 =3h), ACLF oA A7 5H(1579 E3ho] EFE|QIch ALF 4 dFtolA
ELSE= SMTO] H|s) AFFES SAALE FosHA AAAZTHRR 0.70; 95% CI 0.49,
1.00; p = .05). §HH, ACLF i d-ollAle SMTe HlI A ELS+ APGEC] Slol &=
o 7t Zo|7F {olakA] AUTHRR 0.87; 95% CI 0.64, 1.18; p = .37).

Kjaergard 5(2003)9] 7= 20044 9H7te 733 215(Liu et al.,, 2004)9] &%
E2, g 9723 (FWY 9u5r&g7t B FAFHoR 71&sit

E 11 48 dAN S08 F HERRAMS 2 Zit

A I I R, i
STOAF ACLF ALl T == M
MARS 7|7|2tg =02 W}
He 2015 S NS A2 Jls8t 249
Vaid 2012 NS S ZdRES
Khuroo 2004 NS NS NS
o183 & MARKE A2 7t XXIQHS BF ZESI] H7t
- M NS
Alshamsi 2020 S S NS - SAWMZIAZT NS
- ZHline) ZH: NS
- SETI/RIFEA/
- & 4228 S =5 YA HEE:
Tsipotis 2015 NS S - Lok NS 83l/59Y NS
- & NS - 7 2 S
83| LhM/3H
ALF:
Zheng 2013 NS S NS NS £ dz|24l: S NS
ACLF:
S

Stutchfield 2011 S NS
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AE 201 28
R OBE o TOF AL s w R &8 Bx2
EILY o
3™ 33
. — &5, 30/ o
Kjaergard 2003 NS S NS S S £, 2H U
==l A

ALF, Acute Liver Failure; ACLF, Acute-on-Chronic Liver Failure; NS, Not Significant; S,
Significant

Ch. M ®HAN ZA0E HE Zg

Aef ZF AW wE AP A7to] gt AEE MARSE o83 4 9Jol= MARS
o]9l9] Asartificial) A9 Z+ AW 3 YA AB(bioartificial) A<f 7+ AA S
Zgsto] ARSI & 8H A AAA ZdEo] ERIFFLH, o F MARS 7]
7ltke gEos UL A 349, AT % BARS A9 1 AXL¥e BF 2ES
o B7RE A+ SHEOIUH: ﬁ;o AAZA EALEe] AeEde gl 23, MARS
T QAdTE F 14Hoen, AAE 2LE d92 AdwEd, 47
gEleH, Ay dFet & AAA 2daE 1

o

e

= 12004 AN ve} Bk ER A% AAN BAnEols mgEglo
4 Bdndo] 2EA Qe IAAT sHO] WANSE B 130] FAHeR Al
o

38 A rr

B 12, 8% A% ST 2 AAY SHDL 7+ M0 F2Y

He Vaild Khuroo Alshamsi Tsipotis Zheng Stutchfield Kjaergard

Vs (2015* (2012) (2004)  (2020)* (2015)* (2013) (2011) (2003)

MARS &

_ 10 9 4 8 7 6 5 2
RCT 28 +
= SRt
6 7 2 6 6 5 5 1

5% 28 4+

£ SRY HEZEHY S84

Bariares

(4 (4
(2013)
Saliba

(4 (4
(2013)
Hassanein

v v v v v

(2007)
Sen (2004) v v v v v v
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rad @t

o He Vaild Khuroo Alshamsi Tsipotis Zheng Stutchfield Kjaergard
T (2015)* (2012) (2004) (2020* (2015)* (2013) (2011) (2003)
Heemann v v v v v v v
(2002)
Mitzner v v v v v v
(2000)
R A B AYEde] B x3kE AY AAY Ed1E

H 13, 4 MAX ZeioE 28, 2 MAX S0 BiRE 2X AHEH)2 K AR

TREHAE)

Bariares (2010)

Hessel (2010)

Laleman
(20006)

El Banayosy
(2004)

Schmidt (2003)

22

=

Extracorporeal liver support with
the molecular adsorbent
recirculating system (MARS) in
patients with acute—on—chronic liver
failure (AOCLF). The RELIEF trial
Cost-effectiveness of the artificial
liver support system MARS in
patients with acute—on—chronic liver

failure
Effect of the molecular adsorbent

recirculating system and
Prometheus devices on systemic
haemodynamics and vasoactive
agents in patients with
acute—on-chronic alcoholic liver

failure
First use of the Molecular

Adsorbent Recirculating System
technique on patients with hypoxic
liver failure after cardiogenic shock.
Systemic hemodynamic effects of
treatment with the molecular
adsorbents recirculating system in
patients with hyperacute liver
failure: a prospective controlled trial

MEpE HAALS:
J Hepatol. 2010;52(Suppl I
ST
1):S459-S60.
Eur J Gastroenterol RCT
no
Hepatol. 2010;22(2):213-20.
EarFSEl
Crit Care. 2006;10(4):R108.  9zZ1p}
BEX| 942

AP0l Bofst
AR Obd
o

Asaio J. 2004;50(4):332-7.

Liver Transpl.

RCT
2003:9(3):290-7. o



1RRHHE) = MRPZE HHRIAKS:
Proceedings of the 4th

International symposium ;

September 6-8, 2002; SIMEHA
Rostock-

Evaluation of MARS technique on
El Banayosy patients suffering from hypoxic
(2002) liver failure following cardiogenic
shock )
Warnemiinde, Germany.
A0 el

CHERIAL} Ot

b
The role of MARS in patients .:FL
El Banayosy . o . [tom-Rbm. 2002;23(SUPPL. > El
suffering from hypoxic liver failure
(2002) darv 1 g - shock 1):61s-6s. Banayosy
secondary to cardiogenic shoc _
/ ’ (200) 2312)
interim
analysis

Extracorporeal detoxification using
the molecular adsorbent J Am Soc Nephrol. X7t opd
recirculating system for critically ill ~ 2001;12 Suppl 17:S75-82. iy

patients with liver failure

Mitzner (2001)

5 AAZH EAuzojA] AEEd (HE BF EFok Q= A AAZH vz
£ 3HolitHAlshamsi et al, 2020; He et al., 2015; Tsipotis et al., 2015). °] &
7P F2o] d3;E Alshamsi 5(2020)2] A EA0ZL Q5 9 AT A9 7+
AX 8 Zdto] s AER A=, AEEd RCT 25H 5 MARS ¥ A& 8%
FZgFeto] B7FlioH, MARS 717I9te] Axkg FEsto] AAIStL A Yot olF
Zgst7lole AljtEel At EFE, Tsiopotis (2015)2 A= PR Qg A9
ZF AA QR AFR] AR FA3 SMTe] &3 9 QPHAAE Bluwst 23S AlA|of
o, MARS 7175t ©= ZAIE st SIA] 9kth He 5(20159 <
MARS 7|7|5t9] B3t @502 B7IRE HeHEA Atolu, AFFES 48 2
Hsta Ql7)= shu, Zhold] Zhuo] AEdileAl o, 1M HE Y Ak, &2
o] FAE 5ol disiAle AEEA L8tk ol MARS 7171& &3t A9 7 AA]
Ho| b 2 R84S Brkoksd qlol, AY AF-EolM £ Aol HisiA F&
Ao HEEAY, Ano] Wkgo] d¢=R] ¢, 53], ALFe} ACLFE F-&5to] ¥

7k QA itk Aol EAsia

m ric xQ

_‘T_l‘

ko o

4.3. &g 710|=2fl
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201790 ¥ErHEE o2 4ASP)ES] 7Pol=kQl(American  Gastroenterological
Association Institute Guidelines)ol W2/, ALF 3HAloA A9 7+ XX QO] YA}
Aol A2 Aarskal A Rom(no recommendation), F/FATE] HetoA
It ARESHEZ(only be used within the context of a clinical trial) ¥alstal It}
T3 59 7F8FS|(Buropean Association for the Study of the Liver, EASL)OAE
2017d0] HE3 YA E A A clinical practical guidelines)ollA] ALF E&follA] A<
7+ A A Q¥ (biological E+ adsorbent)> 22 RCT Wto]Aqt ARgE|ojof Jr}il
HASIITHEASE 11-1, 15+ D).

e

E 14, EASL YT Ee 2A+E § HISE

= =] L
I Randomized, controlled trials
I1-1 Controlled trials without randomization
e [1-2 Cohort or case-control analytical studies
I1-3 Multiple time series, dramatic uncontrolled experiments

I Opinion of respected authorities, descriptive epidemiology
Strong recommendation: Factor influencing the strength of the

1 recommendation included the quality of the evidence, presumed

patient—important outcomes, and cost
Weaker recommendation: Variability in preferences and values, or more

r
1
on
]

uncertainty: more likely a weak recommendation is warranted.
Recommendation is made with less certainty: higher cost or resource
consumption

e
)
)
)
M
ol
Rl

N
e
i)
i)
=
rir

1
ck
ok
D)
rir
51“0
32
|o
o
H
ral
o \
tlo
=]
12
ok
=
2
M
rl

2009), ZEET 2H(CHET 5, 2014; 93AF 5, 2000)°1AtHE 14).

H 15, 3 ¢+

X% A7

s CHYER (N) =20 23
[ TTo
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%K gt
AFSHRE (N = 747
(EE) %- I:Ho I'( ) EIH = }
- W# A= N-acetyl — SO ZA} ZT} SR
U2 e « ALF (13) cysteine M £0f OE“:J - 13i'HH ;(:}
=, —oe s nl
014) ° acetaminophen % - LH® 42T MARS :15 ;J °©
HE(BAZH St=0 =
« ALF (Z 16%)
Drug-induced liver injury - ALF: & 2|28l ALT,
8. Hepatitis B flare-up 3; BUN, LIOF X X
Acute hepatitis A 1; - MARS (18] &4 6ARRY - ACLF: & 22281 BUN,
HES SIS Ischemic hepatitis 1; + B} AlEHO| mQEE Creatinine 38
(;go;) S Wilson's disease 1; Mo %|2 - ZI0]A] BRjO| AjiE
Hw®  Unknown 2 - MARS Z 673 A3 37.5% (3/8)
» ACLF (& 14%) - 210l /0] MARSZH Al
LC (chronic hepatitis B) 9; 22 Xt MYE: 81.8%
Alcoholic liver disease 4, (18/22)
Unknown 1 }
. ACLE (5 1020 - ZHsIE MARS X2
e ais SXj0IM |20 HI5H X2
- HEHE SXE TEy S0 S5 BHAr
DURRUIHE o 2SS 20 M o BARE B¢t st ‘;Hl ot -
— oK N
Cho* .. St 7wy MARS XI25 18] pa ST A
(008) Z - 7lMEE HESpiL, EE Z01A ;2:;9';”;2? .
T B 710 B 7HAWS 8 WA 5t SO MARS | L oo
. H|wo - _ - L0, BUN £=X|: NS,
*2E5Y Sy 7HgHS 2 =g HEg - .
_ ourepo| (7 1.53]; B2l 1-33) el 7= T sk
T=200 ol . E = B - = = =
#I0F NI 1, B2 AIR NE T el 28
) g - MARS M7t 5 2t
ACF = s Sxge W 92
* = 338
- 2K} 1: Multiple trauma
Massive transfusion MOF 1
_ Bt 9 MESA AW Ql ;
otspy BHX} 20 HCC Hepatectomy VIARS X2 sijsa HdE oH & .arterlal
(2000) =421 (3 months ago) Herb 242t 2/2/75] A3t ketone body ratio Zut
Bl 2 2y
medication Liver failure 1; JhE

- 2t} 3: Klastskin tumor
Hepatectomy (2 weeks
ago) Liver failure 1

MARS, Molecular Adsorbents Recirculating System:; ACLF, Acute-on-Chronic Liver Failure; ALF,
Acute Liver Failure; MOF, Multiple Organ Failure; NS, Not Significant

PIT 500149 ATE oM Eokll FE| ot 34 7Hde] WY Bt
19 o A%e MARS Xzl thet ZARIolch g Bl B 49
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MARSE 8AIZF B9 283519901, MARS Ald & FHHAL 23] THE HYoH,
&Aoo sHEo] Yo 1394 EYotaurt. & ATolid= MARS7E S50 23t 7t
4 829 Mg AR 18d $ kil AAlstA.

=Y 520099 A= ALF 2 ACLF 34} 30%8S diito& MARS &9 ord
4 2 §844E WK 34 A HuAolth. 1A RHALF 167, ACLF 14%)
oA MARSE Bt 2.23] A=At A2, A4 oA MARS Al Ait 39
HEolA EF % Wyl ALT, 8434 IgolEd, dryol dY AW U
MELD score’} A= O Child-Turcotte-Pugh A4, 7H3ESE 9] Q& W3}
7} YSich. tFEAol wheh B, ALF oAl MARS Al & F REEH], ALT,
9444 9 guyolyl TAEQOH ACLF SAAE 2 Wgaw 9484 9 3
goteldo] TAH Aoz Buslgct AH 3079 A F 89olA 7ol
o o] % 5%(62.5%)°] BE3L, 3H(37.5%)°] AFYSHAT. 1 222 SAjolA
MARSHFS: AR &2k 227 FolAMe 47(18.2%)2] EAkgto] AJEstict. ofof
MARS7F ALFS} ACLF 32} Bof|A] bdstA] AlgE & 9lom, 2t 763t A% 7l
of #AH A3t A1 SH| 58 & AT, MARSSF EEXETHE Alg w2
Ao A= AFFEC] =971 Wl Zholdlat AAste] MARSE Ald¥ohs Al A
SANA 78 Aol ARSI

Choi $(2005)9] 9= ACLF 32 #ZZF g0z Bsty, g 9 7Hd=
o] XP=HAE A&H A 108S tFeR ZHol]4 A Al(preconditioning)ohe
MARSY] #3-5 B7lotaat Algd 334 HE HuATZ, Al ool oY
WIREANA A 7ol I MARS A8 1Estgoy, 7lol4] Fojzp B0z g
o] 92 5759] A ATE 7rol4lo] =RYE|Qiet. Eg Ttol4] tiAt 59 F 3O &
o AlE Zkol4] A 8AIZE B MARS ARE 13] H&atyort, Yz 299 gt
A= MARS 71EQ] REZ£o& AZEA Zopylth. &S 7Holdls ¥R Xet U] 5
59 AA= MARS A&E A-853tt. MARS A&34E= Het 1.53](H9 1-33))
2, MARS A= oA 7352 A& Ao g A7 T fostA] FAERoH,
g3 WegFH 4= A8 A 30.2+6.7 mg/dL (HY 4120014 A& T 22.945.5
mg/dL (A9 24-15)22 {95 #ZAsiGirt dEYor 9 BUN A= SAXCE
R E doko, Tasks A% Bk 1 9 AAREICIAME o3t #st g
Q=]A] okgtom, MARS #8717t & #A FA-8-2 TAYsHA] ogfrial Bastylet A
Fof =gk tiARF 1072 710l B MARS A& g ojio] wat Al 7| IFo=
TFEHAHIF 10 MARSHIOIA], IF 20 Zol4] &%, IF 3 MARS ©5). AA,
Ztol4] 9l o]4 M MARS A&E WoHd 24} 39(aF 1) £t oMIE glo] A=

n B

I;R

)

26



T 3]Esto] ﬂolo} At 24, o4 A MARS A& Qlo
2w 2) e F FAHETS o 1 7l HEs |
O]IH APgsiTh A, 7tel4] glo] MARS AERE ¥5 & JI9ld 4 5H(OE 3) F
48 12 oy HdF &3, REHA] G AAFUT T,
*}‘%}0}93\3‘34, gtefoz Qlsy ACLF7} AP o TA; 18
EHot¥ o MARS A= & 765 F BE3Ial Harsieirt. ]9 7tof4] 4 MARS
Ame B 9 HHSS A2AP1AL, oS 7Ivele s 7HAEE A8 1
T Qe AR Aol 2 4 S Aol AAlsF

¥4 5(2000)9 A= ALF A} 35800A MARSE #Esto] ads B7IRE 52
Hilolty. MARSY| A3lee 2%ode 22 294, 1990Me 73 A8std &
113]tE. MARS &8 A3t S5 vn A, 1HJE4 4D WA ketone body ratio
2ol Jfdel =Ny, A4 ROl Aole Ut Al A B 47 3F, 4
F 3 85 wo AFgsHAH. ol MARSS| 9 /M avh= SHA[HolEz, ALF Stof
MARSS] A8 Meixoz Hgxjolo} strta AokatiT).

N
>
)
>,
rl:l
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J

)-||

1. ®MAH =<

1.1. 712

2 d7olde A T ALY MARS ol g M o FEALE ABTIsH
7] 3l AAZA E3AZ (systematic review)S $HFALE BE H7/MMHE A9 7+
AA QW IMARS o8] &9d3l(olst ‘Afdal'e 3,9 HYE AX sttt

1.2. PICO-TS
A9 7k 1AL [MARS ©]819] PICOS T ARE-L A13} 20 sloA] =ofat
F 448 ozde] et ol E2dle] HE st

H 16. PICO-TS M& W&

7= NELIE
o M S}
CHASERY - ) )
(patients) - 24 I8 (acute liver failure, ALF)
|
- ORY ZHIS0IM Q] 24 ZHEM(acute-on—chronic liver failure, ACLF)
£ .
(intervention) Al 2 NRI2E [MARS 01Z]
HI =X } )
(comparator) HZ X|2(standard medical treatment)
« OMMY
- AlE 2R U BEE £ 4Y, AU S
o5M
Zapea e _
(outcomes) - & MYE(all-cause mortality)
u
0[Al MZS(transplantation—free survival)

|
+O|A177}X| MZ(bridging to liver transplantation)
(hepatic encephalopathy)

I
|—\|
_H_'
Ol
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I, By

SR bl

MIFLHE

QAT (Randomized Controlled Trial, RCT)

13, BHEY
AN FUet =9 fojHHo]AR Uiro] FFstylon, FA|IFQl AMHETt
AMAT= 85 30 AA|sHct
7t. =2
=9] glojgHo]AE Ovid-MEDLINE, Ovid-EMBASE ¥ CENTRAL (Cochrane

Central Register of Controlled Trials)& °]&3al%itt. =¢] dojEjH|o]AoAQ] HM

A4 5o gA71sS A4
Fdo] W2 AN "HE
RCT ¥HE &9t

20199 12¢ 5Y9
20199 12¢ 1799 ¥
23} 2.

E 17. 22| H|O[E{H|0|~

ojFolFH. olF A&

7 DB E4S TEsto] EA0IRI(MeSH, EMtree), text word, =e|giiba), Ak
3] Tgal, @A77 Azke

=2 oy A5kt A

SIGN (Scottish Intercollegiate Guidelines Network)2]
AMol A 9 FAAM AT F5ol7] At A} g
230l A Heol" HMolE &g
=otact. HMo] 283t =9 folgHolAs T

AML

= e E—1

Ovid-MEDLINE
Ovid-EMBASE

CENTAL (Cochrane Central Register of Controlled Trials)

o

Web F4
http://ovidsp.tx.ovid.com
http://ovidsp.tx.ovid.com

http://www.thecochranelibrary.com

Lt 2
S A4 2L okde] 4= 57 Holuolas ol Ax AAL
20199 128 5%o]giom, o) A% 294|014 Yol Aol BE3te] 20199

12¢ 179 35 442 g9=

seiet. o] &es ) YolelolAE thewt 2t
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al
=

Q| 7+ XIX|2% [MARS 0}|2]9| 9t%M

H 18. =L H|O|E{H|0]A

rad @t

A2 Web F4&
KoreaMed http://www.koreamed.org
S=20|St=R2 |0 |EfH|0|A(KMBASE) http://kmbase.medric.or.kr
SIS HE(KISS) http://kiss.kstudy.com
WSS EARISS) http://mww.riss4du.net
27tk &R EME(NDSL) http://www.ndsl.kr
1.4. FM%H
w39 Ag 9 HiA7]E A9 A9E AA ST SRS =95 £9
4 Aug B9 AEsiel A4 9% Hokt ¥ 2eke sle] AislE £ o
A% Sdsidn B4 A9 9 WAZ R oedt 2
B 19. 29 ME 3 K17 |E
= MHELHE

S
)

o 798 SAiE oz

__l.l.

) . « HM2 7t XY [MARS 0[]0| #ali=l A
(inclusion .
toria) o ARMO| Fofst Sz Zutrt SiLt Ofd BUE ¢
t
S exely vmseRCT)
+ QIZH Tt STt O ZRASE A8 ¥ MAMAE &)
Bi|7 |2 o X7} ofd AHFL(OHl, review, editorial, letter, comment, opinion pieces, note, news
(exclusion articles, etc.)
criteria) + SHE0ILE HOZ2E SMEX| 42 AR
+ SMBS(SIQ=R F= X200 YHE o7
1.5. HISE ¢I& Yot
s WA B9 wEE fY ke AR BlaAdHrandomized

controlled trial, RCT)2] ¥7F=+2l Cochrane®] Risk of Bias (RoB)E °©]-&3dto] ¥
2011). RoBE F2H91 ¥iAEA A4, oA &
71, BExEs Avxtg, A"
Y o2 AAA(ATH] AL)o] 77 Batog o|2ojAqir}.

S/ESHA 9] 3714 FEiR §71E M Hof 9o,

7Fel ¥ thHiggins et al.,
oA 9 TRl diet 7,
U BT S
Bjol ol Be/ES
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I, By

7RI WSY 9i3lo] A o BUEY weow B

o
HiEY 9 Wi g2 Wk
SE| BN A
ey B
HE=A 20
A IS 7 FOAL, AR O =71
ZnEl HiEY 2 B0l thet =71 RE/=2/ 22
2 HISE =520 A=
21 HIEE MEHH HT
7|EF HIEE 7|E} HAH HIEY
16. X252

Adg B9o A3t 51 FAo] A $Ro= FHHA o} uEE B ol
A7) wrEEiglon], A2 D AR A9UslY ABTE AR BF NS AL W
il HE ARFE WIS St

Wl aT A4RES whglo] 2E3] sto] Aol 7 AAS FAte] AMA
o8 Atjo] AN BSIGOH, o) 189 W AREE A4S B8]
AREEE AWHAL. AREE A T A7) Bol Holx T § A7A} EYHo
2 495k Ao B, 2 Agolas 190] Sutte] tet 24T & e BAS
Sash] dslel A AS T SR AREES wEsgoH, 229 8L
U2 Bt AHENES STk 4RSS Wl dd BUAT 9L A9 A7
31012 B3 =ojska Felstaick

F8 AFE Y82 dEA, 2l 9Fe F= 7R B (Mw)IA 54,

rr

[o
oM,

1.7. X=2ghd

ALATE= FF EA(quantitative analysis)o] 7Fs AL HEREALS 810
o, 762 B 24 AE(qualitative review) 2 285kl A3

A 7+ AA 2R [MARS o8] # 7382 3 7t dAE ool SAStEE ¥
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Fa 2 (random effect model)S ARESI] 83 =A%]Ql A =(Risk Ratio,
RR)E AEsH3Tt. ESh WeREA A] o]dA(heterogeneity)> -4l forest plot &
slo] A|ZHHo g dolsty, [P EASS 7|1Fo=2 B3 7 EAA o|dAE sttt
I Eﬁﬂﬂhﬂ 0-25%% ool UEhA] gk A0=, 25-50%E W 4%, 50-75%=
oL =, 75- 100%L '1:;‘:- Z0o 7 |45ty

aH:L AL A% FP(ACLF, ALPOl mat Algstglon, EAEA2 RevMan
5.3 o]&stitt.

1.8. ZH=E H7t
2 oA 9% AAY EFd3r@  ZI= GRADE  (Grading  of
Recommendations Assessment Development and Evaluation) ®#< o]&3dto]

Arze B,

1.9. #138d

B gle WAATE Ede A7 A4S gLl dAn A4 2 Aol pEcE
21).

B 21, 31 AA

saes 43 H=SE ay
I #o Wwies gMoz 1 @ IR ES
oo SRl Wiy ange dg

AT WERS FEKoz 1t g o2rias MoK

I IS %8 oo
(Ey=]
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1 Al
2 gyt 2o A3 BAS AEsh] 93t Ba4%
£59)
187H(=-9] 688W, U] 499W)o]qic}. 7+
2 JW(ENDNOTE) ¥ L 5292 43
, AME Ed9] 29.3% (348%: 9] 1814, U 167%)

W2 £EM 0] drd
=

in}
o,
T
é
7
g
>
o,
_Ié
lO HU
ol
rlo
>
)
rﬂ
i)
=

o] ZRoj8E o Jﬁ}
£ 22 AAS
22 208 22 AR TGS BAL g30me] 5078, F 3328)01%i.

HA, 23 Ag7|Ee] et Alme AEste] 4628 (=9 1548, =4l 308€)& HiAlsH
1, 37789 3534,

&5t 52”*(5@ 3349, = 18H)S Ak, %
52 o8t 23 AgEd2 2 4(51Lﬂ 194, = 6H)ol .

w2 ol&st 19U(=Y 139, W 6%)2 HiAlSHL, e
ol g3t ¥ AHETL 6= 6W, =l 0%)olUt
‘J7l e FHoHE, S5 AA T F 8399 £ F 833H(99.3%)°] HiAl=H L
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39| DB (n=688) 21} DB (n=499)
(HM '19.12.17) (HMY 119.12.17)
- Ovid-MEDLINE (n=261) - KoreaMed (n=22) - KMBASE (n=40)
- Ovid-EMBASE (n=303) - KISS (n=212) - RISS (n=1863)
- CENTRAL (n=124) - NDSL (n=62)
[ |
¥
SEHA = 2 28 (n=839)
(28| 507, 21 332) EE 9 HE UE F UiHE 2| WH AR (=371
=AHE o - A9 71 AlEl g YE oAl 22 6P
—— " X B (,.342";;“ (39121, 34 2
(29] 184 214 308) - ¥Q| 7 KX QWS $ U HOLE MARS O CHE

70 71718 A2 A7 (39 66 ALY 2)
-9 7+ x|y 717] 7 42 A7 (297, I 0)
*E HE F HH

= fre -AIW 7&.“1?!“11?’.,1715 waaE e aR

HELR 14k HEE ¥ (n=377)
(=9 353, SLY 24)

(A9 334, L 18) (293, 2 0)
XEOR 2% MEfEl ¥ (n=25) -RCTZHOHL @ (327, A 0)
(B2 19, T 6) -SEHE AW LAY H (A9 2 FU 1)
HE HE F HHE - 277} opdl @ (39 151, I 7)
> e - 20|, 0|2 FHEF Y 2
(F2]13, FLh 6) (F2013, 240
YRR HT HAH 2 (n=6) Sediaya e
- MARSE ApR T 0151 5 case serles T i= case report
G (=2l 48, 3L 3)

2 ﬁ%mﬂ - *d'i‘% g HETAYAHRCTE & cHolt mitd ¢y

g 2

Mol Z gAALE 405HEAE 2119, diRTE 194%)0)1qith. EwddrEs H
zoooﬂiEi AR RCT7F F205] &dEoH, o] 2013¥0] it t7]# RCT
At 2Wo] RIEEL AFGAE £Y, THA I 5 HFEE fdolH, 1HY A+

—

Tto](Hassanein et al., 2007) "l=olA AFP=uct. ohgt, g A4t= SRA=A 9492
th A|HE EY, t|# A9t sHo|y, Tdr|® At 1wWolth HSSHERE
AHEH ACLFE tiAo= 3t d47} 5¥W(Banares et al.,, 2013; Hassanein et al.,
2007; Heemann et al., 2002; Mitzner et al., 2000; Sen et al., 2004), ALFE tj
Aog g d77F 1#(Saliba et al, 2013)°1ch. AHEAS] dvta EA(E 22), o
AR B 23), T EAFE 242 oY B FAIFCE AAISHI.

i
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E 22, MESH0| U =4
oy =n o7 2t N _ _ - .
-, XX} ol A=} ) AP CHASKL /0 S HI S FHUEIRE G| =X
TTo —
179
1 RCT Bafiares 2013 R CH12(19) ACLF (90/89) MARS + SMT SMT 28Y, 90 Academic, industry
) 102 )
2 RCT Saliba 2013 OafA Ci712(16) ALF (53/49) MARS + SMT SMT 180 Academic
. 70
3 RCT Hassanein 2007 0= L7 2K8) ACLF (39/37) MARS + SMT SMT 54, 180 Industry
18
4 RCT Sen 2004 o= o7t ACLF ©/9) MARS + SMT SMT In-hospital, 90! Academic, industry
23 o
5 RCT Heemann 2002 =2 Ci71#(2) ACLF (12/17) MARS + SMT SMT 30, 180¥ Academic, industry
13
6 RCT Mitzner 2000 =9 Ci71#(2) ACLF ©/5) MARS + SMT SMT 30 Academic, industry

ACLF, Acute-on-Chronic Liver Failure; ALF, Acute Liver Failure; C, Control; MARS, Molecular Adsorbent Recirculating System:;

Standard Medical Therapy; RCT, Randomized Controlled Trial

I, Intervention; SMT,
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He| 7t XIXI2Y [MARS 0lg]2| oMM 2 Rad HIt
H 23. X &4
R B ZiHo| 0! N /0 Uolmean) M@ o e (TP soore
il AT (mean) (mean)
1 Bafiares 2013  ACLF ATy ZHEst Ho|2AY 179 (90/89) 1518, C50.0 68.7/31.3 | 25.6, C 24.1 1 10.8, C 10.9
ZHEHBV/HCY), U2 =4 &
2 Saliba 2013  ALF T2IMEFZ(paracetamol), 102 (53/49) 140.1, C 408 43.1/569 137.6, C 38.0 -
HIO[2{AY 7i, Rp7HHSES,
oOF HU =4 S
3 Hassanein 2007 ACLF : Hepatic &5 3Hs 70 (39/31) | 49% C b6* 55.7/443 133, C 28 113, C 12
encephalopathy in % ZIZHZS9| QI 7Halsk
advanced cirrhosis 24 7HEE HIO[2AN
ZIH(HBV/HCV), £
UEHS, pIHAY 7igl/ady
A3ENHE, A RY HEHS
Sen 2004 ACLF LAY s CY 71 18 (9/9) | 45, C 44 72.2/278 1165, C 194 113, C 12
5 Heemann 2002 ACLF : Cirrhosis LISH s CY 71 23 (12/11) 148, C 57 56.5/435 - | 11.5% C 12*
with
superimposed
acute liver injury
6 Mitzner ~ 2000 ACLF : Cirhosis Y324 7Hsh O CY 21, 13 (8/9) | 496, C 438 385/615 - 1125, C 122
with type | oHY BY 7t
hepatorenal HLYHSEHS
syndrome ORI EHEEHE

ACLF, Acute-on-Chronic Liver Failure; ALF, Acute Liver Failure; C, Control

HCV, Hepatitis C Virus; MELD, Model for End-stage Liver Disease

* mediangk
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H 24 3 €4

. E7+zat

i i B POV EMALT
1 Bafiares 2013
2 Saliba 2013
3 Hassanein 2007
4 Sen 2004
5 Heemann 2002
6 Mitzner 2000

S

MARS + SMT

MARS + SMT

MARS + SMT

MARS + SMT

MARS + SMT

MARS + SMT

HIwSKHE

SMT

SMT

SMT

SMT

SMT

SMT

M L2
211X X|2(6-8h/13])
XM 4Y SOt 1-43] A3, 0|F 33/F A%( I
X SR E= 212 SO Z[TH 1057HK| ER)

|—\I

e R|=(5-8h/12l)
49 S0t 43| AR, 01 2-38)/% AIMOI)
= RIR0) $1Z40] U THK)

o

218 %|2(6h/Y)

ANzs FAREY AFY 2HEHE 5200 A

ST PN WK Y NHE E= AL 53]
LN
20 212(6h/2)
IR 7Y 59t 5 43
24| XIE6h/Y)
#H 103
2| 2I2(6-8/Y)
504 103

HlZ
RI&H B 0 @ &8 F2/0lEld ¢ 1.5 mg/dL, @
LS E3 12 58, ® MARS X2 gole &

o1 220 S0t O H(

9| 20% Ol &)

=%

Az g

- T BRE SIX| 242 W, prothrombin L= HbE
USIIOIR} 30% O

- A 02 5 170 00l siFck=s 4%

» ZHEE grade <1

* &S grade?t 2EA O 7

« Z z28l £X| ¢ 300 umol/L (17 mg/dL)

.25+3.623| Ald

MARS, Molecular Adsorbent Recirculating System; SMT, Standard Medical Therapy
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1.3. HIZE A 7t 24

£ si7o] g A FAag PlugieT Gl e Mg Y Bl 2
29 WgeA A, A Lo, AT Felzt @ o
e B, BHES AR, A9d 20 By, BP4S e g BN
T QY 774 BAAGG) e} Lo/ we/RE A SEoE BRI B9
o EY oY IAZ W BY 8 kA ok 19 3, 19 4o AXST.

Wdd Ang Avinw, RS WgEA Y, WA 6, AT Yol 9
A7 et b, AAEl] o £, BEE AnaE, A9d 2% Bn
Jge BE A7d)d wEY APl ¥ 0 WU FuE, A7 Hoid o
A7l et kY, Aol e A 9ee g A7t kel 2rkss
2481 Arso] A 23 ARo|ug wide] Zuysld] 4L wXA o
Aoz WHEo] BE Aol HEY g0l We 0% WAL BPES 9
She 2 FANOl die ke AT AUe AES 2, F3YGIN AT
AL Saliba 520199 AF 18 Astut el ALseld o773

B A7 A9 e AoE sl HEY o] &L R0 B,

u:ﬁtmlorﬁ

9]
=
25
‘l“

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

omervias (NN

0% 25% 50% 75%  100%

.an risk of hias DUncIearrisk of hias .Highrisk of hias

I3 3. HISE 9 T
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(selq Buipodal) Aupodal anaagasg

(SE|Q UORLRE) BlER 8UI0IN0 81a|duioay)

{SEely UORIBlap) JUAWSSaSSE aLI02IN0 Jo Aulpug

(selq aauewopad) j[auuosiad pue siuediaped 1o Bulpung
(SEI0 UONI8|AS) UALESILO UOREIO|[y

(selq uonaajas) uogelaual aauanbas Wopuey

Banares 2013 . . . . . . .
Hassenein 2007 . . . . . . .
Heemann 2002 . . . . . . .

mitner2000 | @ | O | O | O | O | O | @

saliba2012 | @D | O | O OO O | O

senzond | @ | D O O S OO

J3 4. HIEE P[0 et F7H2x

—_
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el Zt XIXI28 [MARS 0|2]9| oMM 2l QaX Tt
=
2. 2M Au}t

A9l 2 A8 MARS o}l thet Bk ek 2
AES. Y FU0T As A BAG U YFS FEsigon], fEY &9
o APE, vol] HEE, WO HE, Y HF B A4S skt

21. O}X{Ad

-L-O
Agl 2 AX AW MARS 1§19 HARS Ae B HAE U PIFoE W
st

7t AlE oE RXE 9 S

Al B 528 9 52 § 499 AFolA HastithBailares et al., 2013;
Hassanein et al., 2007; Heemann et al., 2002; Saliba et al., 2013).

23 7 FALuo] = =g JHHZo] sl oFd TS AwstuAt shelouk
2 sl Aol 85 9 Aoph tiksiel AL SasA Eaigon,
AFoIA AN 2 9 PHEE BHoR sldsiol Axst

Batlares BQ015)9 A7l 35 Yool 4o Bpsigion, A 901
59 MARSZF SMTollA wHAst 55 228 28 3R} o= & + 7F 5AZFo=
FORE Ate]7} itkal B sttt 3olA AAIRE A2 wJ‘ & (& 259 £t

I 25. &5 %2 (Bafiares et al., 2003)

AL MARS SMT Joh
Significant bleeding for any source 17.89% (17/95) 9.57% (9/94) 0.145
Variceal bleeding 5.26% (5/95) 5.31% (5/94) 0.892
Bacterial infection 59.3% (32/54) 49.3% (33/67) 0.273
More than on episode of bacterial infection 16.6% (9/54) 19.4% (13/67) 0.62
Bacteremia 26.3% (10/38) 22.5% (9/40) 0.695
Spontaneous Bacterial Peritonitis 23.7% (9/38) 20% (8/40) 0.694
Pneumonia 27% (10/37) 32.5% (13/40) 0.6
Urinary infection 16.2% (6/37) 28.2% (11/39) 0.21
Death related infection 31.3% (10/32) 20.5% (9/44) 0.283
Respiratory failure 9.47% (9/95) 4.44% (4/94) 0.258
Coagulopathy 4.2% (4/95) 0% (0/94) 0.132
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Saliba 5(2013)9] AFoA= MARSZH SMT 7He] HzZh8 4 == Hzkgo

4]
Reslon, BE Y AT S 2 b Hobt BALOE KO g Aoz
Tsteich. ERIIA AT AR BAELS (& 26)% 2k

I 26. 222 U £F HiIZ2(Saliba et al., 2003)

=2 XE MARS (n=53) SMT (n=49) Pt
Neurologic disorders 79.2% (42) 71.4% (35) 0.36
Psychiatric disorders 56.6% (30) 49.0% (24) 0.44
Respiratory disorders 30.2% (16) 24.5% (12) 0.52
Renal disorders 75.5% (40) 85.7% (42) 0.195
Pancreatitis 11.3% (6) 41% (2) 0.27
Bleeding manifestations 28.3% (15) 34.7% (17) 0.49
Gastrointestinal bleeding 9.4% (5) 10.2% (5) 1.00
Disseminated intravascular coagulation 5.7% (3) 4.1% (2) 1.00
Abdominal bleeding 9.4% (5) 10.2% (5) 1.00
Other 7.5% (4) 12.2% (6) 0.51
Thrombotic events 13.2% (7) 41% (2) 0.165
Vascular graft thrombosis 1.9% (1) 2.0% (1) 1.00
. Thrombotic microangiopathy 3.8% (2) 2.0% (1) 1.00
e Catheter-related venous thrombosis 3.8% (2) 0% (0) 0.50
Phlebitis of the legs 3.8% (2) 0% (0) 0.50
Hematologic disorders
Anemia 84.9% (45) 69.4% (34) 0.062
Leukopenia 1.9% (1) 6.1% (3) 0.35
Thrombopenia 66.0% (35) 55.1% (27) 0.26
Acute graft rejection 17% (9) 20.4% (10) 0.66
Infections
Bacterial 47.2% (25) 36.7% (18) 0.29
Viral 22.6% (12) 14.3% (7) 0.28
Fungal 13.2% (7) 2.0% (1) 0.062
Invasive candidemia 7.5% (4) 0% (0) 0.123
Invasive aspergillosis 5.7% (3) 2.0% (1) 0.62
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=2 XE MARS (n=53) SMT (n=49) Joh e
Life—threatening SAE 32.1% (17) 28.6% (14) NS
SAE that requires hospitalization 79.2% (42) 85.7% (42) NS
SAE that leads to neurologic sequelae 3.8% (2) 4.1% (2) NS
Surgery 3.8% (2) 6.1% (3) NS
o Infection 18.9% (10) 16.3% (8) NS
j:g Cardiovascular 0% (0) 41% (2) NS
T Neuropsychiatric 13.2% (7) 12.2% (6) NS
Renal 13.2% (7) 41% (2) NS
Respiratory 15.1% (8) 20.4% (10) NS
Thrombosis 3.8% (2) 41% (2) NS
Bleeding 13.2% (7) 8.2% (4) NS

MARS, Molecular Adsorbents Recirculating System; NS, Not Significant: SAE, Serious Adverse
Events; SMT, Standard Medical Treatment

Hassanein §(2007)9] 7oA+ MARSTTF SMTHoA 2ASH 5 B8-S o
717k 1-59, 6-109, 11-180¢=E FE3lo] vt AF717t —5%1 Atolof] LAY
%% 282 MARSTOIA 51% (20/39), SMT 26% (8/31)°] 7
53 RS?LOHH AT 55 F4E 207 SOl MARS A=< J&?iaol W Ao
e FF5 FAE2 F 97eE, A &9 34, AEY/EYsy &

A Hid 124_, WYPAAZ /AT AAS 17, EAWATS 14, FH4RA
170] sfgstgltt. olof AflesloiE= & OHOHAH MARS #¥ F282 =8 7Hs
. EEolA Aol whet AASE FAAH BAE2 (&

SN
;9
:oé
oft
rR

[.il

ok
j>
i
k)
pr
i
rhu
£
st
i)

I 27. &5 2%2(Hassanein et al., 2003)

XE Day 1-5 Day 6-10 Day 11-180
MARS SMT MARS SMT MARS SMT
Neurological
Hepatic encephalopathy 2 2
Coma 1
Brain edema 1
Brain bleeding 1
Gl bleeding 3* 3 4 1
Gastrointestinal and hepatic
Nausea, vomiting 1 2
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Day 1-5 Day 6-10 Day 11-180
MARS SMT MARS SMT MARS SMT
Progressive jaundice 1

XE

1
Progressive ascites 2
Liver transplant rejection 1
Liver failure/decompression 1 1 3 6

Cardiovascular
Hypotension/hemodynamic
instability/shock
Supraventricular tachycardia 1
Atrial fibrillation 1
Cardiac arrest 1 1

Respiratory
Pulmonary bleeding 1
Pulmonary infection/pneumonia 1 1
Aspiration 1
Respiratory failure 1 1 1

Hematologic
Leukopenia/pancytopenia 1*

Thrombocytopenia 2%

Renal
Progressive renal dysfunction 1
Acute renal failure 1* 1 2 1
Hepatorenal syndrome 1

Systemic
Multi organ failure/sepsis other
than septic shock

Catheter related
Arterial mispuncture/bleeding
hypotension
External bleeding/Hematoma
from Catheter insertion

Retroperitoneal  bleeding  from 1
accidental femoral arterial slicing

20 8 7 3 29 24
(B1%)  (26%) (21%) (12%)  (97%)  (100%)
MARS &3 SAE 9 0 0

TR SAE

MARS, Molecular Adsorbents Recirculating System; SAE, Serious Adverse Events; SMT, Standard
Medical Treatment
* Possibly related to MARS
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Heemann 5(2002)2] #tolAE= MARS#I SMTolA 9] H2R8-& HESIYLE ot
ok SMTZOAE AA 3 119 R4 RdTEH (hemofiltration)S AlFE fér
A} 4rgofl A ARt FARgo] tisf FEHoE AASIth FAE HE AR, 5 A
A= MARS ¥ FAHE2 8 7hsit Eoletal ZE Witk 304 ﬂ:r”]{}oﬂ
w2t AR A HQl FARE- (& 28)3) 2.

_.

T 28. 2Xt2(Heemann et al., 2002)

XNE MARS (n=12) SMT (n=4)
Deterioration in clinical condition 1 0
Anemia 6 3
Hemorrahge 1 1
Hypotension 0 2
Coagulopathy 3 0
Disorientation during treatment 1 0
Dyspnea 1 0
Arterial punction related to catheter; resolved 1 0
Fever/sepsis possibly related to catheter 2 0
Paraesthesia 1 0
17 67

Xz= Qlst MA| 2&8 UM 7 (3Rt 12H0IAl MARS (BIR} AHOIN HHOJRHEA
= 913 A3 Z 113] Al3)

MARS, Molecular Adsorbents Recirculating System; SMT, Standard Medical Treatment

22. f84

7. ML

A9l 7+ AX 2% [MARS °819] a4 AFGE(Y]/37)), vHlold] ABEE, 7tol4]
7 RBE, M HFos Brksiyct

Lt AlYE

2 gGrloA9 AFFES & APTE(all-cause mortality)S 94“]’5}‘3%, HE ¥l 9
oF APS Edstylth. ol Baflares 5(2013)2] AFollAeE & AFGEC] ofd H|o]4]
AEETE BsoY, s A7) AguiA] 7 4 ZA Y Sl 1eldE AlF
St 32 Hearly transplantation)= AFTHAAINA AlQotoH, AA| 7Ho]d] AIPEE
MARST 2.2% (2/90%8), SMT 3.4% (8/89'8)2& o], HA| MARS A& A A

& 2% ol g 2IE ZAsih

o

F
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AFBS 3092 7120 st} 302 of] WY AR W] APEZ, 302 o
T WY TS ) AFER FR3le] BrAs

1) ©7| NUE

7] AFFES BES A= F 4Wo2, ACLF @4 o4 47t 4¥(Bailares et
al., 2013; Heemann et al., 2002; Mitzner et al., 2000; Sen et al., 2004)°]32.
™, ALF S} i} Atolxe ©7] AFGEC] dis] EashA] ottt

47| AFGEC] tidt HEREA A3l MARSEI SMTt ol BAZCE {23t Zjo]
£ S H[RR 0.85; 95% CI 0.62, 1.16), E3HE A7 7t o]-AL HITHI*=15%).

MARS ST Risk Ratio Risk Ratio
Study or Subaroup _Events Total Events Total Weight W-H. Random.95% Cl M-H. Random. 95% CI
1.1.1 ACLF,EHJ|
Banaras 2013 (1) 390 37 89 505% 0.94 [0.65,1.34]
Heemann 2002 (2) 112 B 11 25% 015[0.02,1.08) ———————
Mitzner 2000 (3) 5@ 5 5 33.9% 0.78[0.49, 1.26] —
Sen 2004 (4) 5 4 5 9 131% 1.00 [0.44, 2.29] —
Subtotal (95% CI) 119 114 100.0% 0.85 [0.62, 1.16] <

Total events 47 53
Heterogeneity: Tau®= 0.02; Chi*= 3.4 df=3(P=0.32), F=15%
Testfor overall effect: Z=1.01 (P =0.31)

1.1.2 ALF, B

Subtotal (95% CI) 0 0 Not estimable
Total events 1] 1]

Heterageneity: Mot applicable

Test for overall effect: Mot applicable

Total (95% Cl) 119 114 100.0% 0.85[0.62, 1.16] <+
Total events 47 53

Heterogeneity: Tau®= 0.02; Chi*= 3.54 df=3(P=0.32), F=15%
Testfor overall effect: Z=1.01 (P =0.31)

Testfor subgroup differences: Mot applicable

Footnotes

(N2ed, ==H M HOY HEE2 E0F 2 NE FEEHZ01H MW E: MARSE 2.2% (2/902), SMTZ 3.4% (3/892)
(2)30%

(3)302

(4) In-hospital

00z 01 10 50
Favours [MARS] Favours [SMT]

2! 5. Forest plot : MARS vs. SMT, &t7] AfUE

2) 37| MYE

7] AES Bt s § SHOE, ACLF 3 tid A7 4¥(Bafiares et
al., 2013; Hassanein et al., 2007; Heemann et al., 2002; Sen et al., 2004),
ALF A} giA} A3t7F 18 (Saliba et al., 2013)0]Ac}.

7] AFgE] digh WeREY A3l MARSTI SMT ol EAZCE |ofgh xjo]
£ YRR 0.89; 95% CI 0.74, 1.08), EZHe A 7+ o] A9 FHTHI*=0%).

Ago] fgo] W ST EAAT, ACLF FAAHRR 0.91; 95% CI 0.75, 1.1D)%
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ALF $HARR 0.62: 95% CI 0.28, 1.38) ZFollA 7] APEES MARSTZ SMTH
7o BAACE oIt Aozt AUA

MARS SMT Risk Ratio Risk Ratio
Study or Subarou Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
1.2.2 ACLF, Z 2|
Banares 2013 (1) 45 90 51 89 50.0% 0.83[0.72,1.21]
Hassenein 2007 (2) 25 39 22 31 328% 0.90 [0.65, 1.25] -
Heemann 2002 (3) 6 12 TN BT% 0.79[0.38, 1.62] -1
Sen 2004 {4) 5 ] 5 9 51% 1.00[0.44, 2.29] .
Subtotal (95% CI) 150 140 94.6% 0.91 [0.75, 1.11] L
Total events g4 85

Heterogeneity, Tau*= 0.00; Chi*= 0.24, df= 3 (P = 0.97); F= 0%
Test for overall effect £=0.92 (P = 0.36)

1.23 ALF, ZH7|

Saliba 2013 (5) 8 453 12 49 54% 0.62[0.28,1.38] -1

Subtotal (95% Cl) 53 49 54% 0.62 [0.28, 1.38] -

Total events g 12

Heterogeneity: Mot applicable

Test for overall effect: Z=1.18 (P =0.24)

Total {95% CI) 203 189 100.0% 0.89 [0.74, 1.08] 4

Total events 92 g7

Heterogeneity, Tau®= 0.00; Chi*=1.14, df= 4 (F = 0.89); = 0% b2 o 0 P

Test for overall effect Z=1.17 (P =0.24)

Test for subgroup differences: Chi*= 087, df=1 (P =0.38), F=0%
Footnotes

(MY, ==HMHIOY #EEZ E0F ZNUE FEEZH 01 N E: MARSZ 2.2% (2/90F), SMT 3.4% (3/80F)
(2)180Y

(3)180

(490

(5)180%

Favours [MARS] Favours [SMT]

12! 6. Forest plot : MARS vs. SMT, 7| AfUE

Ct. H|O]A] MZES

H|o]4] AJE&(transplantation-free survival)2 EI$H 5= F 2HOFE ACLF
32 o4 A7t 1#(Bafiares et al, 2013), ALF 3 o A77F 18(Saliba et
al., 2013)°]1.

Ho]4] AyEgof gt HEREY Ayl MARSEH SMTH 7Ho SAFCZ |olgt at
ol QIBOM([RR 1.10; 95% CI 0.92, 1.32), =g AF 7t o] AL IYTHI*=0%).
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MARS SMT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H. Random, 95% CI
Banhares 2013 (1) 42 40 38 88 29.7% 1.08[0.79,1.52] =
Saliba 2013 (2 43 53 36 49 703% 1.10[0.89,1.37] ———
Total (95% CI} 143 138 100.0% 1.10 [0.92, 1.32] "*"
Total events 84 74
Heterageneity: Tau :.D.DD; Chi*=0.00,df=1 {F=0.95), F=0% D!T D.'BS 1!2 1!5
Testfor overall effect: 2= 1.06 (P = 0.249) Favours [SMT] Favours [MARS]
Footnotes
(1)90%
(2)180%

% 7. Forest plot : MARS vs. SMT, H|O|&] M=F

2l ZIO|AMX| 4=
Zvol&71A] A&(bridging to liver transplantation) & 23

A=A ok

i
5
rek
2
pt
1o

1 A i

Hd ¥Z(hepatic encephalopathy) & Al 2HT 9 7H Y2 3R] o
o] gl HuiAlo] AR TSIItHE 29). oo 1H

o] FFHA k2 A, & M HF 5FY Wt /A gl
PHog oot weti, ERoA 11 HFol FdE A Hig Feole
e Heete] 233kl

N
o ©
o4

PNt o
24 ofN N

i)

E 20 7MY &5 SP=T F S0l et Fo

15K AR} BED A 7 k= EXs
Ty MR S = 2K ©E S0 st Ho| e
(Bx) e HE S8 S Al
Bafiares ACLF  Grade 2 0JAQI West Haven the proportion of patients with ~ 28Y
(2013) NI =ESET Criteria a marked reduction of the

degree of HE (from grade
-1V to grade 0-I)

Hassanein ~ ACLF - Grade 3: Hepatic the number of HE 5
(2007) | 208, C 198  Encephalopathy = assessments with at least 2
- Grade 4: Scoring grades improvement in HE
| 1994, C 12  Algorithm from baseline
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W gy JOUEEA T oz avnmmme o
(9x) g kIF S8 sl AE
Sen ACLF - Grade 1: West Haven Patients without improvement 74
(2004) g, C 24 Criteria of encephalopathy (defined as
- Grade 2: reduction by >1 grade) over
g, C 44 the 7-day period
- Grade 3-4:
| 4%, C 3H
Heemann  ACLF -1 : 3%t 1 West Haven Worsening of hepatic 30
(2002) (8¢ 0-3) Criteria encephalopathy (Stage 4)
-C: 3%
(891 0-2)

ACLF, Acute-on-Chronic Liver Failure; HE, Hepatic Encephalopathy

4 U=

2013; Hassanein et al., 2007; Heemann et al., 2002; Sen et al., 2004)°|32.
ALF 93} o Aol ME 704 M3 4 B9l AnE Baska) gl

24 ¥50] et olE 23 MARSZO] SMTo] Hjs) 24 x5 Sl /uid
=] e} =] :—
A7 Gl BUARR 0.60; 95% CI 0.41, 0.86), EFHE A 7+ o|AAL ok
THI*=0%).

MARS SMT Risk Ratio Risk Ratio

Study or Subarou Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI

1.7.1 ACLF

Banares 2013 (1) 9 24 2 34 40.5% 0.61 [0.34,1.08] —

Hassenein 2007 (2) 15 349 18 30 56.1% 0.64 [0.39,1.09] -

Heemann 2002 {3) o 12 312 1T% 0.14[0.01, 2.50]

Sen 2004 (4) a 9 3 9 1.7% 0.14[0.01, 2.42)

Subtotal (95% Cl) 84 85 100.0% 0.60 [0.41, 0.86] &>

Total events 24 45

Heterogeneity: Tau®= 0.00; Chi*=2.21, df=3{P=053);, F=0%

Test for overall effect: £=2.75 (P = 0.008)

1.7.2 ALF

Subtotal (95% CI) 0 0 Not estimable

Total events o o

Heterogeneity: Mot applicable

Test for overall effect: Mot applicable

Total (95% CI) 84 85 100.0% 0.60 [0.41, 0.86] <>

Total events 24 45

Heterogeneity: Tau®= 0.00; Chi®=2.21, df= 3 (P =0.53), F=0% t t t t

0.01 0.1 10 100

Test for overall effect: 7= 275 (P = 0.00R) - ' - ’

Test for subgroup differences: Mot applicahle Favours [MARS] Favours [SHIT]

Footnotes

(128

(2)5%

(3)30g
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13 8. Forest plot : MARS vs. SMT, 7td Y&
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3.

. E7+zat

GRADE Z2H=& Tt

I 30. 2HQ%UH(evidence profile)
EEL, Zat 2%
R < el ool g3t zo0
=6+ HSE 9@ Had H[=iEA HPEEA S == HSE
o3 HIES (95% Cl)
Mortality = 7|
) ) ) ) . 47/119 53/114 RR 0.85 PPPO
4 RCT  not serious not serious not serious serious ? none (39.5%) 46.5%) 062 t0 1.16) MODERATE CRITICAL
Mortality - &7|
. . 92/203 97/189 RR 0.89 DP0O0
5  RCT not t ious P ious IMPORTANT
not serious  not serious serious serious none (45.3%) (51.3%) 074 10 1.08) LOW
HlOl4 =8
) . ) . 85/143 74/138 RR 1.10 T:1e)
2 RCT  not serious not serious not serious serious & none (50.4%) (53.6%) 092 1o 1.32) MODERATE CRITICAL
2 5
24/84 45/85 RR 0.60
4 RCT  not serious not serious not serious serious © none / / SOHO IMPORTANT

(286%)  (52.9%) (041 to 0.86)  MODERATE

A& 23 BAE 3 83

RCT 217 48 ZTR0M Als 28 BA8 3
=
=

4 RCT  not serious not serious not serious serious ¢ serious ©  BHS A g NEOA B F 2 7t GBE%\(/)VO NOT IMPORTANT

SANCE KR9I5t X0l= gty HilE

CI, Confidence Interval: RCT, Randomized Controlled Trial; RR, Risk Ratio

a. B Algq7to] X2adt ¢lgl] 7IE(RR=1)2 EFHL o] 155 &

b. A E7A1F0] 909 E& 1809, o FAY AHA axety ®B7] oHYA 153 &

c. BAARE7E 3007 lRte g XA #E4(optimal information size)E FF5HA] &ot] 159 &

d Ale B 748 9 E5S B8 RCT A+ 490 2 tidAbes= 40501, BE 78 AHAA F o 1 FoT Zol7t gls AR HilHo] 155 W&

e. A7 BHIska Q= QbAA At A7t theketH, B4 Ao o) E1skA] Ak A tigt 27 A5t 155 W&
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1. Boian 2%

AL 7+ AXLH [MARS o8l 7HEd FAE HASE MARS (Molecular
Absorbents Recirculating System)& ©]-&sto] 7t 7]-50] A FJEE AL}, o]A]o] 7}
S WA SR AHE T &2 |AAZILAL APk 7]eolH

T 7le2 B A IATE SEA €1, 5 FAeIA 1] RlgH|[go] REE
+ AL 1Eole, Ymole&d HYEH E fR/Ao] it AB7E BRA] A|7|=o]
20199 7¢ 198E AdEdo] 90% (R}-729)2 H2=E|loH, AFEFHAE7MEoZ
e g 71€9 AY7IE o= woitH'19.08.14.). olo] A7t AFFe] dgtoz A9
ZF AA8H [MARS o]8]19] ot ¥ Ra8S Hrlskoith

ol 7t 1A aH [MARS o8]9] i B $RAL AAY BHn e
slo] BASIlh Wlo] 2 AdE EWS MARS Andd REARLS ¥
WY Bl LYYAFRCT) GHOZ, TahE AT} Sk 4050l FS
2 AWEY, ACIFE Yo & 977l 58, ALFS tijoR @ 977} 1Hom
go] 4o we sheiE B4 AakE b AN

0,
o %

Rl
rst

olN
i

i)

sict. Aotet AT Y b
BoRsstglom, A ATelM AN 2

2 219 d+(Hassanein et al., 2007;
Heemann et al., 2002)°X% BAH Fo4d2 AAoHA] &qtort, MARS & 72
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8o] el AT AT 4§ 7R Szolekn HSG

A 7+ AR IMARS o819 F842 AFTE(@71/37D), vlolA] F&E&, 7Ho]4
7HA BE, T SR BIRSISH.

H7] AMES HA% A4 & 4WCoE, BT ACLF S i Atolqid:. HEkZ
A Ay @7] APFE] o] MARSEH SMTH 7t SAFCE {2l Zjol= &Ry

A FYTHRR 0.85; 95% CI 0.62, 1.16; I*=15%).

A7) AMES Hgh A7 £ 5HoE ACLF 3 it A7 43, ALF 3 o
& A7F 1Holqlth 7] APSEC] ek HekEA 23t MARST SMT 7ol &7
Hog foJgt Aol IR UAUTHRR 0.89: 95% CI 0.74, 1.08; 1*=0%).

H|o]4] AZ&(transplantation-free survival)& EIi3t A= F 2HOZE ACLF
A o 7 13, ALF S i At7F 18|tk H]o]4] AEgo]| thet Hek::
A A3}, MARSZ¥ SMTH 7t SAASE [ogt Al SRIEA] UUTHRR 1.10;
95% CI 0.92, 1.32; I*=0%).

Zvol &7t A&(bridging to liver transplantation) ¥ ZAiE EusH A= &
A=A okt

73 YZ(hepatic encephalopathy) ## 23S Hi3 A= F
ACLF S tii) A5t=, ALF S i) Atollaes 7Hd Hs 4 o4 298 21

ShA] okoktt 744 wj&o] digh wlekEAd Axp MARSTO] SMTZ] v 7H4 ¥& &
o] /A" 7 S9leHA EWFI(RR 0.60; 95% CI 0.41, 0.86), Z3td AT+ 7+
o] FAL WIITHI*=0%).
2. 4&

A9l 7+ AL [MARS ©]&] AYYUsl= dA] £3lo] 273t 7HEA IRE o
Aoz AP A9 7+ X QY [MARS ol&19 Ga4 @ ki Aus oy 7

o] AT,
A9l 7 A Q% MARS ol&le] $AAL BEARWT vlE A ALEE]/A7)),
o} 4] "“z‘%oﬂ/ﬁ ast Folh gt 74 HE M) folst wat el
w3k A9l 7k AN aH [MARS ol819] HAAL 48 7H5%t Szolza wasigh
& LTJ PA0] AT AP FojAlolt, |EA BE BA D 1A 8
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o] WAt mie- FA5HA AFste] ol T 4 e ATt AIRte] AlRbHo)7] o
woll ZtolAle] =T et 7| = B0kl o] B SRk o E ARt
o} olo &fslodE tel4 Qlof 79 7S WAs] sl }%ﬂ% Ae} 2t A
A18% [MARS o2 AR &4 & diAlZlec] fle dwrle= oA =] &
@ stofl ZHEA gRke] A= F st ARgel Zhs ol C&E}— A& AU
E3h 4 A AR FFF w4l thE HEge] v B Rt Sor A
T AR BRAIATE Y] o RO, DY Yo #7432
€ gHsP| ofE dRolEke Aol

U?EH iH°J94°ﬂHL Zﬂﬂ b A2 [MARS o]8]9] wad B Al o
A Fol7le s, 7R gAoflA Ags A%t 4 Al
Chlh= %‘?ﬂoﬂﬁ "]"c}Zq 4“17} A°l, FA GRS ez T 7)50] Al SEEA
L, o¥jo] 7k wizkA] &k gEiE o B2 RAAFIAAE /\lf’“o}h l%i A
A2 8 7he EoIH, BEARHET vl Al AMEE &
= flou, M HS A o] AtE ez g3t e 7l

_9L
:|:4‘
1o
M
o
2
i

rlr
E
N
O

=27 E sl AL 7 A 8K [MARS o8]l s AHsle] HEZ
Fof| ZASH] that 2ol 4195H{th2020.07.10.).

A 7+ AR LW [MARS o]&]S FAAL & 7153t sFo|d, EEXEHI} H|w
Al APE A 5ol Qo] &3k Aol glou, 1 HF AfAd] Slo] AldEeR &
7t Qe 71eR, P 2 a0l Ut EXY EHA IAe FET A”elrl=

A S A ARE 93t F4E AlTohs SHAA A 297t Qi

olo] Y=7|&AH/IAES = A FAA 2 HT AdE R AgtEges &

7} Bolxlo] A9 7F XA 8 [MARSIS HFHATSE [-b)o2 Aolsiyct.
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3.1. =2| HO|E{H|0|A

7t. Ovid-MEDLINE (Ovid MEDLINE(R) and Epub Ahead of Print, In-Process
& Other Non-Indexed Citations, Daily and Versions(R) 1946 to December
13, 2019) (ZM: 2019.12.17.)

A ey gair
1 exp Liver Failure/ or liver failure.tw. 35,143
2 (acute liver failure).tw 5,989
3 (chronic liver failure).tw 1,900
4 Hepatic Insufficiency/ 658
5 (hepatic insufficienc®).tw. 1,535
6 (decompensat* adj3 liver adj3 (disease* or failure or cirrhosis)).tw. 1,586
7 exp "Chemical and Drug Induced Liver Injury'/ 28,636
8 drug induced liver injur®.tw. 2,548
9 hepatic encephalopathy.tw. 7,560
10 exp Liver Diseases/ 539,731
" Tor2or3ordorb5or6or7or8or9or10 548,233
12 exp Liver, Artificial/ or artificial liver.tw. 1,677
13 albumin dialysis.tw. 319
14 liver support.tw. 1,199
15 liver assist.tw. 206
16 molecular adsorbent* recirculating system?*.tw. 321
17 molecular adsorbent* recycling system* tw. 44
18  molecular absorbent* regenerating system*.tw. 1
19 MARS.tw. 5,553
20 12 or 13 or 14 or 15 0r 16 or 17 or 18 or 19 7,747
21 11 and 20 1,759
22 exp Animals/ 22,810,852
23 exp Humans/ 18,159,798
24 22 not 23 4,651,054
25 21 not 24 1,506
26 Randomized Controlled Trials as Topic/ 128,958
27  randomized controlled trial/ 496,021
28  Random Allocation/ 101,451
29  Double Blind Method/ 155,009
30  Single Blind Method/ 27,735
31 clinical trial/ 519,945
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V. 25

A ey gair
32 clinical trial, phase i.pt 19,710
33 clinical trial, phase ii.pt 31,689
34 clinical trial, phase iii.pt 16,002
35 clinical trial, phase iv.pt 1,805
36 controlled clinical trial.pt 93,459
37  randomized controlled trial.pt 496,021
38  multicenter study.pt 262,452
39  clinical trial.pt 519,945
40  exp Clinical Trials as topic/ 334,129
41 or/26-40 1,331,384
42 (clinical adj trial$).tw 349,299
43 ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw 168,189
44 PLACEBOS/ 34,628
45  placebo$.tw 210,111
46 randomly allocated.tw 27,442
47  (allocated adj2 random$).tw 30,668
48  or/42-47 612,133
49 41 or 48 1,585,420
50  case report.tw 299,106
51 letter/ 1,054,193
52 historical article/ 355,564
53  or/50-52 1,693,552
54 49 not 53 1,549,566
55 25 and 54 261
B 261
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Lt Ovid-EMBASE (Ovid-Embase 1974 to 2019 December 13) (ZM2: 2019.12.17.)

ot Z40f 23
1 exp liver failure/ or liver failure.tw. 78,565
2 hepatic failure.tw. 12,326
3 hepatic insufficienc*.tw. 1,782
4 liver insufficienc*.tw. 1,023
5 acute liver failure.tw. 10,051
6 chronic liver failure.tw. 3,892
7 fulminant hepatic failure.tw. 4,233
8 hepatic encephalopathy.tw. 12,833
9 (decompensat* adj3 liver adj3 (disease* or failure or cirrhosis)).tw. 3,150
10 exp toxic hepatitis/ or drug induced liver injur®.tw. 12,382
" Tor2or3ordorb5or6or7or8or9or10 96,419
12 exp artificial liver/ or artificial liver.tw. 3,019
13 exp albumin dialysis/ or albumin dialysis.tw. 1,051
14 exp liver support/ or liver support.tw. 7,405
15 liver assist.tw. 265
16 molecular adsorbent* recirculating system*.tw. 473
17 molecular adsorbent* recycling system*.tw. 53
18  molecular absorbent* regenerating system*.tw. 1
19 MARS.tw. 6,288
20 12 or 13 or 14 or 15 0or 16 or 17 or 18 or 19 14,862
21 11 and 20 2,757
22 exp animal/ 24,858,139
23 exp human/ 20,309,827
24 22 not 23 4,548,312
25 21 not 24 2,551
26 Clinical Trial/ 959,619
27 Randomized Controlled Trial/ 581,196
28  controlled clinical trial/ 462,470
29  multicenter study/ 236,930
30  Phase 3 clinical trial/ 43,972
31  Phase 4 clinical trial/ 3,709
32 exp RANDOMIZATION/ 85,317
33 Single Blind Procedure/ 37,334
34 Double Blind Procedure/ 167,621
35  Crossover Procedure/ 61,447
36 PLACEBO/ 343,438
37  randomi?ed controlled trial$.tw. 216,932
38 rettw. 35,027
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39  (random$ adj2 allocat$).tw. 41,488
40  single blind$.tw. 24,030
41 double blind$.tw. 204,408
42 ((treble or triple) adj blind$).tw. 1,085
43 placebo$.tw. 300,130
44 Prospective Study/ 568,105
45  or/26-44 2,236,141
46 Case Study/ 65,766
47  case report.tw. 398,472
48  abstract report/ or letter/ 1,119,622
49  Conference proceeding.pt. 0
50  Conference abstract.pt. 3,651,096
51 Editorial.pt. 634,182
52  Letter.pt. 1,088,035
53  Note.pt. 771,986
54 or/46-53 6,579,691
55 45 not 54 1,667,955
56 25 and 55 303
S 303
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=

C}. CENTRAL (Cochrane Central Register of Controlled Trials) (ZA#: 2019.12.17.)

pafil ey e
#1 MeSH descriptor: [Liver Failure] explode all trees 784
#2  liver near/1 failure 2,400
#3  hepatic near/1 insufficienc* 200
#4  decompensat* near/3 liver near/3 (disease* or failure or cirrhosis) 637
#5  MeSH descriptor: [Chemical and Drug Induced Liver Injury] explode all trees 314
#6  MeSH descriptor: [Hepatic Encephalopathy] explode all trees 469
#7 #1 or #2 or #3 or #4 or #5 or #6 3,831
#8  MeSH descriptor: [Liver, Artificial] explode all trees 19
#9  albumin near/1 dialysis 74
#10  liver near/1 support 111
#11  liver near/1 assist 28
#12  molecular near adsorbent* near recirculating near system* 57
#13  molecular near adsorbent* near recycling near system* 5
#14  (MARS):ti,ab,kw 817
#15  #8 or #9 or #10 or #11 or #12 or #13 or #14 oA
#16  #7 and #15 142
%= (Cochrane Review 18, Trials 124) 124
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3.2. =Lj HI0|E H|ojA
7t. KoreaMed (ZAi: 2019.12.17.)

~N o oW N -

2Mof
TIAB:"artificial liver"

TIAB:"albumin dialysis"

TIAB:"liver support"

TIAB:"liver assist"

TIAB:"molecular adsorbent recirculating system”
TIAB:"molecular adsorbent recycling system”
TIAB:"molecular absorbent regenerating system"
A7

HBEEA 3)

"

"

33
22

L}. KMBASE : ZUHUH=2 (ZM: 2019.12.17.)

O J oojo AW IN|—

—
o

ey
[ALL=artificial liver]
[ALL=liver artificial]
[ALL=albumin dialysis]
[ALL=liver support]
[ALL=liver assist]
[ALL=molecular adsorbent recirculating system]
[ALL=molecular adsorbent recycling system]
[ALL=molecular absorbent regenerating system]
[ALL=HI2| 7]
[ALL=0137H]
e

HEE=HA F)

ol

20

[N eV

16

M~ OO 0N

13

40

A
o
an
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C}. KISS (ZMel: 2019.12.17.)

o 240f g8
1 H = liver failure AND A = artificial liver ZHE 28 = oJofsi0} 28
2 FA| = liver failure AND FA| = albumin dialysis ZHE 28 = 9JoksH20} 15
3 HA| = liver failure AND FA| = liver support THE 22 = 9|of5H20} 112
4 H = liver failure AND A = liver assist FHE 25 = 2J5H20} 16
5 HH = molecular adsorbent recirculating system "
6 HH = A2 Mx| = 2t Hx| = B FHE 27 = AASRR0F 21
7 A = 2Bt FHIE 2R = QJfs20f 51
A 254
FEEERA 2) 212

2. RISS : ILstaX|=2 (HMYU: 2019.12.17.)

AH ZHof ey

1 A - liver failure ¢(ANDY HA| : artificial liver 17

2 A liver failure (AND) TA| : albumin dialysis 12

3 A liver failure (AND) ZA| : liver support 125

4 A - liver failure ¢(ANDY HA| : liver assist 10

5 ZA| : molecular adsorbent recirculating system 10

6 A - 7R (AND) MA| - A 7t 7

7 A - ZHEM (AND) MA| - okt M
A 192
EE(EEA F) 163

Of. NDSL : == (AMY: 2019.12.17.)

o 2] ERE

1 HA|=liver failure AND TX|=artificial liver 7

2 HA|=liver failure AND ZX|=albumin dialysis

3 HA|=liver failure AND FX|=liver support 32

4 TA|=liver assist 24

5 TH|=molecular adsorbent recirculating system 3

6 HR=7H2F AND ZA=H2| 7t

7 HH=7I™ AND HA|=0l57t 2
A 76
FEEEAN F) 62
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4.1. NICE : Extracorporeal albumin dialysis for acute liver failure
(IPG316)

1. Guidance

1.1. 24 UEH XM Aldsks M2l Y22 EXM(extracorporeal albumin dialysis)
A 20| M2H, 5 Mg EXe SHOIZX] LUCH T2iL;, FEF
Aol 2oid 2 HN 2 AN SHOIM 255 H=0Ich J2EE, siY
AN&2 YME HH{HA(clinical governance), S2l(consent), ZAl(audit) &
A0 CHEH E4 H2|(special arrangements) SHOIMTH AFRE|0{0F iC},

1.2, 24 18 SXoA M2 LR EAS Aot} St dools TE9 XXIE
FsHoF Bt

o A

=

I
[m
L=
[>
Lrﬂ
—
c
@
N
1o
oo
0z
= N

M etAr FAo| tiet Yo 2ME HAlSHL,

[

1.3. NICE= 84 &d
|

5t1, BEZX|29 HIWE0{X0F SiCt X2
M&ot= 7t 82= =501 2 AOIH.

2. The procedure

2.1. M85 A M9 X=Y

Too =

211, 8¢ UREE2 ¢ 71s0| 246 AetE, MUE0 =H 58 UHREY
o= YT B=, A2 B85, 7|28 HMI(recreational drug), HIO[2{A
2ol mEECH BokX| 42 YQCRE THAREE X QMOZ QI Z4
AGZt0] RUCE

2.2. Outline of the procedure

2.2.1. g AES 2t 7150] Si=oPL EE 0140] JH5E WK BRI 2t 7l5S
BEGHE 1S SH2 SICf oY MBS TASNO| o) M 4 U= 484
S4 Q0| O & UB0I0| A SANK| MBI,
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40
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2.2.2.

|=|J r8 rirjo
==

=
H>
rior
ol
=
il

ol e n

am Hr re
>
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> 18 oot
un o

=2

HASE| Qo EAUL 2-MEk(activated charcoal)t

k=)

ro 4o 2 4

= O e HI e
4>

il
ol
il
N

Ho

2.2.3.

©
0
o
=2
=
()
ot
4>
30
rr
o
09
_o'y
>
[>
o
o
30
o

2.3. Efficacy

X| ZZ(anion-exchange resin column)g Sitotl, =24 EME
(st HHE SusiAl Eloh. J2|0 FEMU2 THME 0], SiAte| Sz

=

2.3.1. RCT 4™t non-RCT 2M0f CHal 2Adst HEHEA A7 (Khuroo et al., 2004)=
A 128HO| 2AE ESSIFOM, 30Y MA| AMUE0 AUH ML SO EMZ

Mgst I8l BEM X=2E MES Og 719 |st X017t K|
4tCHrelative risk [RR] 0.56; 95% confidence interval [Cl] 0.28 to 1.1
p = 0.11). ot 24 ZAY0IMEZ AYEN UK X0|7F RIGHA| UUCH (1
ohe ZHEIEIN el 24 ZHEM(RR 0.49; 95% Cl 0.12 to 2.17; p = 0.35)
ZIEH(RR 0.49; 95% Cl 0.15 to 1.58; p = 0.23).

i
=

HH BHX}; 24BE Y= UYRD B = BE HAUEM X 2E

A (Dethloff et al., 2008) Zu, 6/ MES2 M| I2 7t 0|5t X{0|7}
Tt E6IACH6/8 and 5/8 patients who had albumin dialysis by 2
different systems, and 3/6 patients who had standard haemodialysis,
survived) (o = 0.40). X AMZ2E 7/7): Prometheus, MARS

2.3.2.

ikl

83t

—

oY 0x 0%

4;
)

RCT

233. 24 €isy UEE X 798 HECR +AE HIRAR YYeT(Hessel,

2006)0A1= 3 MES0| BEXZ IE0 HEh AQ LRI £ IZ0N
RO E2 XHOR BUSIUCKAS YR £ IF 62% (17/33), BEX

=3

JE 17% (8/46), p = 0.0035). HtH, 150H SIXIZ HAOCZ £3iE H|RXQ
QAT (Kantola et al., 2008)0Al= A 6708 MZEZ0 UM F 2 7+ Rst
XO|17t glE Ae2 BEUSIRCHAML YL &M IF 75% (85/113), BEEX =R

& 61% (28/46), p = 0.07).

2.3.4. M27t X2(specialist advisers)OlN £ &5 A2 MEZ, 0[ACZ Tt

g3, FAHUY/AHEHS AL, ey gy S MAISIUT

2.4. Safety

2.4.1. 3089 SXE Me= st AT (Doria et al., 2005)0M M2 LTI A

SHOHHHQF HAF Zak 0] 30% (9/30)0IM HAEACH,

2.4.2. Doria (2003)9] A

o
HL
o]
=2
>

o
I
rg
1=
=)
10

Az 28 24 250
|

2.4.3. Pugliese et al., (2008)2] Tz A= 191 SXIOIA 2,0273] H|Q|
| & 14% (292/2027)0M LA MEHLO|

= 2 R332 sfiz=Uth
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2.4.4.

XNEY2 17% (335/2027)01M A4S
TE7} X2(specialist advisers)OlA 2Xtg ZAniz
B7t2 MAIGIRACE. £S5t 0|28 Hxaigo=z A3

EA4 =29 EMs Jlefoft.

i)l

S0EAUC. MELD FEa=7t 30-4021 2tAt SOIA ofsty X|2E Qots LAl
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5. MAXN 2HDY HE Mu2H 22

[L L=

e
r'E

MXPHE

Batiares R, Nevens F, Larsen FS, et al. Extracorporeal albumin dialysis with the molecular
adsorbent recirculating system in acute-on—chronic liver failure: the RELIEF trial.
Hepatology. 2013;57(3):1153-62.

Hassanein TI, Tofteng F, Brown RS, Jr., et al. Randomized controlled study of
extracorporeal albumin dialysis for hepatic encephalopathy in advanced cirrhosis. Hepatology.
2007;46(6):1853-62.

Heemann U, Treichel U, Loock J, et al. Albumin dialysis in cirrhosis with superimposed
acute liver injury: a prospective, controlled study. Hepatology. 2002;36(4 Pt 1):949-58.

Mitzner SR, Stange J, Klammt S, et al. Improvement of hepatorenal syndrome with
extracorporeal albumin dialysis MARS: results of a prospective, randomized, controlled
clinical trial. Liver Transplantation. 2000;6(3):277-86.

Saliba F, Camus C, Durand F, et al. Albumin dialysis with a noncell artificial liver support
device in patients with acute liver failure: a randomized, controlled trial. Annals of Internal
Medicine. 2013;159(8):522-31.

Sen S, Davies NA, Mookerjee RP, et al. Pathophysiological effects of albumin dialysis in
acute—on—chronic liver failure: a randomized controlled study. Liver Transplantation.
2004,10(9):1109-19.
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6. HiXIZ 2

6.1. HHXIALR

ES
285l ol MARSZF ofd T2 &8.9] 7|71& ARRSE
z

AR o AT B BAE hIOR S %)
. 2738 st ol Buah) ge A7

C ATRYol TS MBYYATRCTF ok A

 BEBUY © AYYNY A7

YA7F obd A-HCll, review, editorial, letter, comment, opinion pieces,

0 3 O\ N W N

>
2
=
O_NLJO
o

o o
O

note, news articles, etc.)
9. oyt Folz SBHA B
10. FUEAEII =R B 220 TRE AP
11. A9l 7+ AA 9% [MARS °]&] d7°|H}, case series = case report

a5
LR 61

6.2. =2| HixlE

HH |
At 1K} H= MRPEE
S
Extracorporeal liver support in patients with . .
) ) ) . . Intensive Care Medicine.
1 Alshamsi liver failure: a systematic review and 2019 8
meta—analysis of randomized trials '
) L ) Therapeutic Advances in
Meta—analysis of individual patient data of
o o Gastroenterology.
2  Banares albumin dialysis in acute-on—chronic liver
) . . 2019;12:175628481987956
failure: focus on treatment intensity 5
Treatment for hepatorenal syndrome in Cochrane Database of
3 Best people with decompensated liver cirrhosis:  Systematic Reviews. 8
a network meta—analysis 2019;9:CD013103.
End-stage liver failure: filling the treatment Journal of Artificial
4 Chamuleau . . . 8
gap at the intensive care unit Organs. 2019;18:18.
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I 14X}
5 He
6 Larsen
7 Stahl
8  Stravitz
9 Che
10 Cui
11 Duan
12 Gilg
13 Ma
14 Nct
15 Nct
16 Stange

70

M=

Bioartificial liver support systems for acute
liver failure: A systematic review and
meta—analysis of the clinical and preclinical

literature
Artificial liver support in acute and

acute—on—chronic liver failure

Therapeutic plasma exchange in acute liver
failure

Acute liver failure

Plasma exchange combining with plasma
bilirubin adsorption effectively removes
toxic substances and improves liver

functions of hepatic failure patients
Efficacy of initial haemopurification strategy

for acute paraquat poisoning in adults:
Study protocol for a randomised controlled

trial (HeSAPP)
Comparison of extracorporeal cellular

therapy (ELAD) vs standard of care in a
randomized controlled clinical trial in
treating Chinese subjects with

acute—on-chronic liver failure
The molecular adsorbent recirculating

system in posthepatectomy liver failure:

Results from a prospective phase | study
Good Tolerance of Citrate Accumulation

due to Plasma Exchange among Patients
with Acute—on—Chronic Liver Failure: A

Prospective
Early Liver Support With MARS in

Post-hepatectomy Liver Failure
Plasma Exchange and Continuous

Hemodiafiltration in Treatment of Wilson's

Disease-related Liver Failure
Open albumin dialysis (OPAL) using new

micro—structured charcoal adsorbents is
significantly more effective in removing
toxins and improving related complications
of Aoclf than MARS-a multicenter trial

MXPEE

World Journal of
Gastroenterology.
2019;25(27):3634-3648.

Current opinion in critical

care. 2019;25(2):187-191.
Journal of Clinical

Apheresis.

2019;34(5):5689-597.
The Lancet.

2019;394(10201):869-881.
European Review for

Medical & Pharmacological
Sciences.
2018;22(4):1118-1125.

BMJ Open. 2018;8 (6)
(no pagination)(021964).

Hepatic Medicine:
Evidence and Research.
2018;10:139-152.

Hepatology
Communications.

2018:;2(4):445-454.
Canadian Journal of

Gastroenterology and
Hepatology. 2018;2018

(no pagination)(4909742).
https://clinicaltrials.gov/sh

ow/NCT03761238. 2018.

https://clinicaltrials.gov/sh
ow/NCT03589820. 2018.

Hepatology(baltimore,md.).
2018;68:180A-.

HH |
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17

20

21

22

23
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Yuan

Zhao

Feng

Gerth

Gerth

Gerth

Gerth

M=

Therapeutic plasma exchange: A
prospective randomized trial to evaluate 2
strategies in patients with liver failure

Peritoneal dialysis effectively removes toxic
substances and improves liver functions of
liver failure patients

The efficacy of colon dialysis therapy with
integrated traditional Chinese and Western
medicine and artificial liver support system
in treating patients with acute—on—chronic
liver failure

[Extracorporeal liver support of liver failure]

Molecular Adsorbent Recirculating System
Can Reduce Short-Term Mortality Among
Patients With Acute-on—Chronic Liver

Failure-A Retrospective Analysis
Molecular adsorbent recirculating system

(MARS) can reduce short-term mortality
among patients with acute—on—chronic liver
failure

OPAL vs. MARS: a case control study of
two extracorporeal albumin dialysis
techniques

AR HH |
Al
Transfusion & Apheresis
Science. 1

2018;57(2):253-258.
European Review for

Medical & Pharmacological
Sciences.

2018;22(8):2432-2438.
Hepatology international.

Conference: 26th annual
conference of the asian
pacific association for the
study of the liver, APASL
2017. China. Conference
start: 20170215.
Conference end:
20170219. 2017;11(1

Supplement 1):5524.
Zeitschrift fur

Gastroenterologie. 8
2017,55(4):383-393.

Critical Care Medicine.
2017;45(10):1616-1624.

Hepatology(baltimore,md.).

10
2017,66:19A-.

Zeitschrift fur
gastroenterologie.
Conference:
viszeralmedizin 2017
deutsche gesellschaft fur
gastroenterologie, 3
verdauungs— und
stoffwechselkrankheiten
mit sektion endoskopie.
Germany. 2017:55(8) (no
pagination).

71



Hel 2t XIXIQE [MARS 0[E]9] 2ty X R&d Hot

bl

24

25

26

27

28

29

30

31

32

33

34

72
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Hanish

Jarczak

Sachan

Sakiyama

Stange

Bajpai

Cai

Chen

Hagerman

Lee

M=

Molecular adsorbent recirculating system
(mars) effectively replaces hepatic function
in severe acute liver failure

[Extracorporeal therapies in hepatic
diseases]

Role of therapeutic plasma exchange (TPE)

in patients with drug induced liver injury
Clinical translation of bicartificial liver

support systems with human pluripotent

stem cell-derived hepatic cells
Extracorporeal albumin dialysis using

microparticle charcoal for albumin recycling
is superior to using mars macroparticle
adsorbents in removing albumin bound

toxins (ABT)
Therapeutic plasma exchange versus

double plasma molecular absorption system
in hepatitis B virus-infected
acute—on—chronic liver failure treated by

entercavir: A prospective study
Effects of therapeutic plasma exchange on

coagulopathy and liver function tests in
critically ill liver disease patients

Advance of Artificial Liver Support System
in Hepatic Failure

Plasma exchange—centered artificial liver
support system in hepatitis B virus-related
acute—on—chronic liver failure: a nationwide

prospective multicenter study in China
Molecular Adsorbent Recirculating System

(MARSTM) in pediatric intensive care unit.

[French]
Extracorporeal liver support devices for

listed patients

MR N
AL

American journal of
transplantation.
Conference: 17th
american transplant 13
congress, ATC 2017.
United states.

2017;17:584.
Medizinische Klinik,

Intensivmedizin Und
Notfallmedizin.
2017;112(5):444-453.
Voxsanguinis.2017;112-25
2.

World Journal of

Gastroenterology. 8
2017;23(11):1974-1979.

Hepatology(baltimore,md.).
2017,66:672A.

Journal of Clinical
Apheresis. 1
2017;32(6):453-461.

Vox sanguinis.
2016;111:298.

Journal of International
Translational Medicine. 8
2016:4(4):242-247 .

Hepatobiliary & Pancreatic
Diseases International. 1
2016;15(3):275-81.

Reanimation.
2016;25(2):239-245.

Liver Transplantation.
2016;22(6):839-48.
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Li

Shen

Sponholz

Ashley

Asrani

Davenport

Euctr

He

Lahmer
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ger

Liu

M=

Extracorporeal Liver Support and Liver
Transplant for Patients with

Acute—on-Chronic Liver Failure
Survival Benefits With Artificial Liver

Support System for Acute-on—Chronic Liver

Failure: A Time Series—Based

Meta—-Analysis
Molecular adsorbent recirculating system

and single—pass albumin dialysis in liver

failure——a prospective
A randomized, open-label, multicenter,

controlled study to assess safety and
efficacy of ELAD human cell-based

bio-artificial liver support system (ELAD) in

subjects with alcohol-induced liver

decompensation (AILD)
Acute—on-Chronic Liver Failure

High-volume plasma exchange in patients
with acute liver failure: an open

randomized controlled trial
This study examines the safety and

efficacy of using ELAD treatment as
continuous liver support in subjects with
liver failure secondary to acute
hepatocellular insult with a temporal and

causal relationship to alcohol

Meta-analysis of survival with the
molecular adsorbent recirculating system
for liver failure

Sustained low-efficiency dialysis with
regional citrate anticoagulation in medical
intensive care unit patients with liver

failure: A prospective study
Liver transplantation reverses

hypergammaglobulinemia in patients with
chronic hepatic failure

Advanced therapeutic strategies for
HBV-related acute-on—chronic liver failure

AR HH |
Ag
Seminars in Liver
Disease. 8

2016:36(2):153-60.

Medicine.
2016;95(3):e2506.

Critical Care (London,
England). 2016:20:2.

Journal of hepatology.
2015,62:5844-S845.

Clinical Gastroenterology
and Hepatology. 8
2015;13(12):2128-2139.

Kidney International.
2015:88(6):1215-1216.

http://www.who.int/trialse
arch/Trial2.aspx?TriallD=EU
CTR2015-004529-14-DE.
2015.

International Journal of
Clinical and Experimental
Medicine.
2015;8(10):17046-17054.

Journal of Critical Care.
2015;30(5):1096-1100.

Biochemia Medica.
2015;25(2):252-61.

Hepatobiliary & Pancreatic
Diseases International. 8
2015;14(4):354-60.
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Olin

Qin

Romero-Gome
z

Slowinski

Tsipotis

Zhou

Cisneros—Garza

Donati

larustovskii

Isrctn

M=

Continuous molecular adsorbent
recirculating system treatment in 69

patients listed for liver transplantation
Combination of artificial liver support

system and nucleoside analogue treatment
improves long—term outcomes of patients
with HBV associated acute-on—chronic liver

failure: a single—center experience
Hepatic encephalopathy in patients with

acute decompensation of cirrhosis and

acute—on—chronic liver failure
Safety and efficacy of regional citrate

anticoagulation in continuous venovenous
hemodialysis in the presence of liver
failure: The Liver Citrate Anticoagulation
Threshold (L-CAT) observational study

Albumin Dialysis for Liver Failure: A
Systematic Review

Prognosis of acute-on—chronic liver failure
patients treated with artificial liver support

system
The molecular adsorbent recirculating

system as a liver support system:

summary of Mexican experience
Extracorporeal detoxification for hepatic

failure using molecular adsorbent
recirculating system: depurative efficiency
and clinical results in a long-term

follow-up
[Extracorporeal methods of hematological

correction in patients with acute liver

insufficiency after cardiac surgery]
A prospective study to evaluate the effect

of the Molecular Adsorbent Recirculating
System (MARS®) for patients with acute
liver failure

AR A
Al
Scandinavian Journal of
Gastroenterology. 13

2015;50(9):1127-34.

Journal of Viral Hepatitis.
2015;22:46.

Journal of Hepatology.
2015;62(2):437-47.

Critical Care. 2015;19 (1)
(no pagination)(349).

—
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