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Table 5 Survival rates and etiology of patients with fulminant hepatitis (FH) and late-onset hepatic failure (LOHF) who did not

have liver transplantation

FH LOHF
Total Acute type Subacute type (n=23)
(n=352) (n=191) (n=161)
Viral infection 39.8 (70/176)  49.2(58/118)  20.7 (12/58)** 143 (1/7)

HAV 57.1 (8/14) 61.5 (8/13) 0 (0/1) -

HBV 36.2 (55/152)  46.1(47/102)  16.0 (8/50)** 14.3 (1/7)

(1) Transient infection 52.6 (40/76) 54.4 (37/68) 37.5 (3/8) -

(2) Acute exacerbation in HBV carrier 15.1 (8/53) 21.4 (3/14) 12.8 (5/39) 14.3 (1/7)

(i) Inactive carrier, without drug exposure 29.2 (7/24) 27.3 (3/11) 30.8 (4/13) 0 (0/1)
(ii) Reactivation in inactive carriert 7.7 (1/13) 0(0/3) 10.0 (1/10) 20.0 (1/5)
(iii) Reactivation in transiently infected patients# 0 (0/16) - 0(0/16) 0 (0/1)

(3) Indeterminate infection patterns 30.4 (7/23) 35.0 (7/20) 0 (0/3) -

HCV 50.0 (2/4) 100 (1/1) 33.3 (1/3) -

HEV 75.0 (3/4) 100 (2/2) 50 (1/2) -

Other viruses 100 (2/2) - 100 (2/2) -
Autoimmune hepatitis 32.4 (9/28) 40.0 (2/5) 30.4 (7/23) 12.5(1/8)
Drug allergy-induced 32.8 (19/58) 43.3 (13/30) 21.4 (6/28) 0 (0/3)
Indeterminate§ 37.6 (32/85) 54.5 (18/33) 26.9 (14/52)* 20.0 (1/5)
Unclassified{ 1.5 (7) 40.0 (2/5) - -

**P <0.01 vs acute type.

tReactivation in inactive carrier by immunosuppressant and/or anticancer drugs.
$Reactivation in transiently infected patients by immunosuppressant and/or anticancer drugs (de novo hepatitis).

§Indeterminate etiology despite sufficient examinations.
{Unclassified due to insufficient examinations.
Data in parentheses indicate patient numbers.

HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HEV, hepatitis E virus.

Recently, powerful HDF using large buffer volumes
(HE-HDF or HE-CHDF), or on-line HDF has been used.
HEF-HDF or HF-CHDF has a high recovery rate from a
coma.””** On-line HDF has an excellent recovery rate
from a coma and is useful as a liver support system.?
However, only 16% of patients with FH received these
powerful HDF in the survey examined in the current
study. The frequency of brain edema, gastrointestinal
bleeding and congestive heart failure was decreased
compared with that in the previous survey. Advances in
artificial liver support and management may contribute
to prevent these complications. Further evaluation is
required to determine whether a new powerful support
system can improve the prognosis of FH. The survival
rate for FH patients with autoimmune hepatitis
improved 17.1% in the previous survey to 32.4% in the
2004-2009 survey. Early commencement of corticoster-
oids may improve the prognosis. However, the efficacy
of these drugs has not been evaluated statistically.

Recently, in patients with acute liver failure due to
HBV, entecavir has been used more frequently than

lamivudine because of its high potency and extremely
low rates of drug resistance.”® Entecavir beneficially
affects the course of acute liver failure as lamivudine.?”
Despite the use of entecavir, the prognosis of HBV-
infected patients, especially in HBV carriers, has not
improved. In the case of HBV reactivation, it is difficult
to prevent development of liver failure, even when
nucleoside analogs are administrated after the onset of
hepatitis. Because these agents require a certain amount
of time to decrease HBV DNA in serum, they need to be
administrated in the early phase of hepatitis. Guidelines
for preventing HBV reactivation recommend the admin-
istration of nucleoside analogs before the start of immu-
nosuppressive therapy in inactive carriers and at an early
stage of HBV reactivation during or after immunosup-
pressive therapy in transiently infected patients.”
Despite new therapeutic approaches and intensive
care, the prognosis of patients without LT with both
types of FH and LOHF appeared similar to that in the
previous survey. In contrast, the prognosis of patients
receiving LT was good in the present survey. Yamashiki
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et al. reported that the short-term and long-term out-
comes of living-donor LT for acute liver failure were
good, irrespective of the etiology and disease types.* In
the current survey, the implementation rate of receiving
LT was almost equivalent to that in the previous survey,
irrespective of disease type. Notably, only two patients
received -deceased-donor LT in the current survey.
Recently, patients with FH who received deceased-donor
LT have been increasing since the new organ transplant
bill passed in 2009. Hepatologists should realize that
more donor action to increase deceased-donor LT is
necessary to improve the prognosis of patients with FH
or LOHF. Determining appropriate judgment to move
forward to LT is the most important step. The indica-
tions for LT in cases of FH are determined according to
the 1996 Guidelines of the Acute Liver Failure Study
Group of Japan.*! To improve the low sensitivity and
specificity of assessment in patients with acute and sub-
acute types,* new guidelines for using a scoring system
have been established by the Intractable Hepato-Biliary
Disease Study Group of Japan.** This novel scoring
system showed sensitivity and specificity of 0.80 and
0.76, respectively, and greater than those in the previous
guideline.®® Recently, new- prediction methods using
data-mining analysis has been established.?*?

In conclusion, the demographic features and etiology
of FH and LOHF have been gradually changing. HBV
reactivation due to immunosuppressive therapy is a par-
ticular problem because of poor prognosis. The sub-
acute types of FH and LOHF have a poor prognosis,
irrespective of the etiology. Despite recent advances in
therapeutic approaches, the implementation rate for LT
and survival rates of patients without LT are similar to
those in the previous survey.
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Bil 28.2 mg/d)) L PT % 40% % TIK T L2 TH
BEgnlE & 7 o 7o ABRERZ CT ClsE LA
700 cm®E THEML Tz ZOBRATOA
KNSVA, A& —7=0y, 70X E) U
EOHRBEET > A LOHF MR L, Bz AL
BT L 2o 7298, BRI EA ST
BT L7 WRHERBREIIFEESEHC R -T
BB LCOBY LW L2 WEL—HTH 5B,

1) Yoshiba M, Sekiyama K, Inoue K, et al : Accurate
prediction of fulminant hepatic failure in severe acute
viral hepatitis : multicenter study. J Gastroenterol
37 : 916-921. 2002
Inoue K, Kourin A, Watanabe T, et al : Plasma ex-
change in combination with online~-hemodiafiltration
as a promising method for purifying the blood of ful-
minant hepatitis patients. Hepatol Res '58(Supp 1)
S$46-51, 2008
3) Inoue K, Kourin A, Watanabe T. et al : Artificial liver
support system using large buffer volumes removes
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20 4EFIC L DR & LC HBY 3% <,
BRI % = BHIFRETh o 7228, EETRER
bEREL TH Y ARIFARE LV X0 EVERE
STIPRND £ 9ISt 1A%, WA TS /3
A= — LHREICHT A RS R BT 5 LT
HWTEL, EFITLHTHOTELHRBEDT VT
JALDWMI I LETHLEHEZ D,

significant glutamine and is an ideal bridge to liver
transplantation; ’I‘ransplant Proc 41 : 259-261, 2009

4) Inoue K; Watanabe T, Maruoka N, et al : Japanese~
style intensive medlcal c’nre improves prognosis for
acute liver failure and the perioperative management
of liver transplajltatxon Transplant Proc 42 : 4109~
4112, 2010 .

5) Yoshiba M, Sekiyama K. Inoue K, et al : Interferon and
cyclosporin ,’\‘.'in the treatment of fulminant viral
hepatitis. J Gastroenterol 30 : 67-73, 1995
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DMUMD T NAIE Y 5 — 7lu/¥w#ﬁ%‘
%&is@rwa%ma%xaf‘

BAREMER L CER L. IFNB O RNAOF
time-PCR Ic Tk L7z, 7927 v &4 1E NDV b x iy
ERvi. IRF-3 08K Tk Serdss-y /ﬁﬂ:IRF 3,

HCV @ 27 & Eid immunofluorescence & western blotting (&
THIBLA. IRP-3 DFHE L AMEINDY £ poly IC 1L )
FU SN RF-3 O RABEE ) VRRAL X D BE L, TRE-3
DFEF VW IEEO HOY BAORITT ML R L.
[ERIHCV O£ R, core 75 NS2 DAL v F ¥ 7 %8I3 NDV
ROl & ) B 20 TRF-3 O Jibfik, IFNB @ RNA OF
L. 7927 v &4 TORCT T~ 2 OROEN

AREB SN SO T HCV core M ® basic amino acid

regionl A poly 1: CEAREINDVIC L DB Y LN B IRF-30
ZHEAEB LU Ser-386 0 ) Y BALOHHICREL R TH B
ZENHBLL.

[£%] ZhE TOB%ETHCV 0 NS3 4 IRF-3 OiF L& 1)
T A LT TICEE SN TELD, NS3 O IRF-3 iR
Bru—vick W 845 SEOBH T core BHO NHEO
basic amino acid region] 25 IRF-3 ikl ic 5 +A 2 &
FHA L OB R DDX-3~0&8%iTths s
LL D DDX-3%24LCcellgrowth CHET 52 ATk
£26N15.

[#3E] HCV o core B, %% T b basic amino acid region 1
2 IRF-3 OAHELZ A LT, NDV % poly IC THEINLH (¥
=720y ¥ FNEIG LI HCV core BTG RIER,
VEHERHCEELRHTE L T AW RIE S M.
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-~ HCV core ZEBASIC AM[NO ACID

ROBDREEEES b0 L BILAH, ﬁﬁv4ﬁ

5 GEMBICRBBRLT I TR LA —%, H

 VIGA R 1 YRT 9 ATk telaprevir & NSSA

0-250 k& MFMIFLE 2 ,
#/%~%mwtﬁﬂrb4»z%5'
/A@%ﬁ - '

FhS e

[B4] DAAs ;mm: HCV wwmﬁ

BEE L5, 40, HOVEEL MRl ATy
DAA OHEAEDELRFHE 2K iﬁ’d’./—# Vi
BEEROBBIOVTRTLL.

[#7#] Genotype 1b ¥ 7213 2B D HCV %@%& Rk

F 2779 AU telaprevir (HA=ZHREHARH LY

5A MEMHHVIDEY A7 —EREHTREL, 20
AP HCYRNAR B & U?ﬁ(ﬂi’ﬁ’l V==L
quence {2T HCV quasispiecies OELERH L
[ﬁi’dﬁ’ﬂ Telaprevir & NSSA BER QBRI X ) i H

type2 OBZMEE R S Y ATRIEARS
RNA QT i Hog DA THo 72 KIT DB HCV 70—
9) BHWTYYRICE) 70—+ VR HOY 2 B4

BEITIC X ) 0P HOV RNA RBMBRUT $ CRAL
NSSAL3IV 7 0=V BHv 7 ATR, 74 VARD
i, 5512 NS5A YO3H, NS3V36A LR S
L3V +YO3H ER 2 U — Y Bev & AT 2 telaprei
ABEROFAFETS YAV AROFEARRL W
A (NSY) ZRAMBLE. T, SO AORE4EE
laprevir % NS5B Y A 7 — ¥HEAICE SR 5L
DEAFBUR ST PLS (NSSB) OLRAMEL L. N
A+NSSA L3IV + YO3H DR 7 0=V (45 telaprevir
5A HEH O 0k M C IR HCV RNA O T Ik 44
llog DR TH o7, X5 telaprevir LY 2 T —HHE
FisiE 4B % 475 & ik HCV RNA REMBRUT
7o UL, ST LERRICY 4V AREALR L
(%3] 4EMH L7 SHETRTO DAA DA EDET
BOMBARLNL. 3EFHBEECHTH I Lo OB
FMHET 2L PEET 2 UEAS 5. HOV 0%

mldr X S e 2 LB R 2



279 B[RFLAEZOWMEL FHTW I X T 4
EENTRICBT BFBHEIS T A N4>

OHlifss, FRASER, HE 5
RN - PRI

] B FERRE S ORCE CRUEIT 6 B ORTE I %
THREIWML, ARFREOFHITL D ERCTFH
ZERRDHNTVS, —7, BHETHAIIMEN£0
FHE VT AL LTAITHE, ek ¥ EAL, &
S BISEITJe 35k LT, JREle, 1T DSOS
FR4E LTI LS kot BEIFFEICED 5
FHEAK B CBAL LR B A RIS H A K5
oEDFERELE

%] M4 ERBEICERES N 2010 EREO SRR
101 (FREIER 06 1, SR 61 P, WANR 54 0),
HE 9 4, BEIER T 11 DL E o MR SRR M B0, SR
MBI PRI o HDF—y 2T, AaTHkE
KCFHRETFUL, ZOEBEZFMLL.

LEE] D) BB AT THETREESS INR A L5
STOHRERWCHET AL, FEEM 84 b 62 4l
AT, 5 b IEBRIEDIX 60 EC T ) Thote,
TRIEKT6HT 5 AMERRE L WET 5 L FR%
% Tho k. BEATIRIFAIER 76 PISBITHET, 5
BHOI 74 5] B 1100 A 8B ETHE, 7Y =70
LHBEMAL Do 2 OBIEER 25% 0 — 7T, WR
370, 6w, ESHIE68% ThHotz 2)BUEN
LOHF 124§ ARF 40 © 113 Pl RipIs 85 T,
BAGIAA T TG i Cho 7z 5 AR
LZBOEBHIL 61% Tho . EAE TRIFEHE
b 7T BIABATATRE T, JEC3K 89% Y — 7 1S 24
B 2B, TR 80% 0V — 7 KT 9 1 & AR 1
T3 25% DY — 7 ITEUA 8 Bl & AR 12 4S50
EBRRTI% Thote. 3) FRUSORER : SEY
ATTHETIRI0 PSEHTRETH Y, TN
BRI L, 5 A ERETNE T 5 LIEBHIE 40%
L R C ISR CRITIT R T, ERER
Thots. FEBEHMEAITETEH, HEATT A
T EBREERENGTY% & 51% Thots
BRI AT TE WERROTHTIY A7 A
SREENIC D WEFTRTHEAE, F—yvi=vy
SBREOVAT AOFERGRERAENICE L TEL
Zbh 1 FRUAOEMOTFETITIE. Sk
FEIRE L HICING VAT ATRBRSS D, %5
BT ALNERHLLEL LN

v ary A249

0-280 BYENRE, BUERFROEEOEm E 4
ROBHRHE

O LAWY, 5Zag

BATREMED MBS AR, & A TR RS
E:éz

(B REFAORBIGEERED Y LTETB Y, RER
BBIASIIN L 2 0% RCERMEIFRE L 7 4 VA0 RE
YEINTVAREER OIS, eI E TIBEF &%
ST IAEAEH & VTR BT % L A8 b e A TP R B %
B IARBE R L0 5 720 OF IR, BHELOFIIC &
ZEHEBROBAC L ) HROHGRELER L CTE . HHE
REAORNL 72EEOBRBREORIES $ LD THET B,
[FHE] P84T A L BUEE CILBBRL - BB R &8
B30 RAREE LTWE, 209 LAt FR &SRR 10
l, BUEFFRSURTH EHEFATESME 126 LOHF
1HICHD BH19F T 1L, 840 3 (16-77 ).
B ARZORE HAVO Bl HBV B HE @3 7 41, HBV
FoUTRMEIM HCVIHL ATH2H %414, REL
B 16 FIChH B, BERIER R PSR & ik
BIEN 2 MASDE AT IFRBRREZ 67T L. FRICH
THBRE, TS RIS e 50ic A7 oA
KA AL FORER BEELTY 7 0ARY) ¥ A OFE
ok BHELTYA VAOHESFWEI L bOL
TAVAOHEPRESRALOKIR, v —T720 Vi

LB AW ARER AT L. HBV ARE OB A 1R

@%bfbé#;%wﬁﬁﬁwﬁw%ﬁ.ﬁ%wzﬁ@éw
BERETV 2455 L1
(0] AMFRLIESIERI 10 MATAER L. MRS

IR T I 5 PIASAAE L7 (B 71%) BUEIFATER
MR 1280 T AR L7 (B 58%). RISEMF &S

HRD S b 8 PRI TH L TRMI R L BAL, 2
D3 B0 RN &SR LOHF 0 1 Mzl et L
F B 2SS HBY O2PERS CIF R A R
HL7bOk, HBV ¥+ 7h50RECHFR2HoT
Po 15 A ESBLTERLTELE 2ENTH 5. KE
AU 16 B 130 (A 81%) A 4F L7s.

[ZE14 05 BHETERFRRROERRT, FERS
CEML BN 2 SR Twh, L LENELEF
MUTREICRHEAA LT R B LT T EBRI
RS CHAT A EFTRETH S, RATHAIC £ R
ICBEAATERBRORGITHETH 5.

(3] BRI RBER Ik CREBORERICHT AEF0
AR TH B, REICFAREEL DS S EXT
AN, RIS EEORGHTHETH 5.
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BEFRLOFBWERC L 2BMGHIALT

FW2-5 Bt O TR

BUESREK - HLRNE
Ol hE, Wil &8 Hit £&X

[B89] 201 4B IS BRI L b 2 EFF L0 HB ki ns
Sz, ASE, HREBEFALEMICZEFER (UTE), EF
BED] (WTIR) R SORAT L, Hlfuci) BUERAAISERT
BEEISH ST B0 25 LA, [73E] 200005
DRI ER LB TECTH - 2 BT ARSTH 2 RISHAE,
HREERMEBT LA, ERS, FTRIARTO—DLENAR
THEWEIEATOAF O K70V Ai# (M Fpuls) OBMIAA
OMREIIOZHH L. WEREBIREOCTIEERN (CTLV) &
BHEFE (SLV) ok (CTLV /SLV) 08LLFZIFEHH N &
L7z, [BH] 87pire 84500, 2P TH - 72, ATFFHBIZE
100%. FE21%12, A7 12 4 FiEfido1% (puls 84%), 9:83% (puls
60%) THFbN/. WEEGHEIZ61% (F40%, F83%), X
1318% (£24%, JE12%), BHEIE21% (B36%. 3E5%) Thot.
FHmiE &tk a425% 7)) 12, H0533%, ETH3L0% IR
B7: {(p=0051). FEFCTLY .~ SLVIZE067012, 3£0.73%0.08
THotz (p=008). FEHAONHEMEILWI%TH), EFH
Dl (E76%) ELBLTRRTH -4 (p=0002). FEH
HDITHP, pulsiZDWVTiE84% (31 IZHfTENCwizds, W
POl FRATH ECH oW IBBHAL FETARE TS L,
WATEECHBEMICERE G 2P o7 (p=067). LaL, S0k
JESSIERT & IR \Cpuls ® HEAT L 721800 % B HipulsiifF Bl & 42 &,
B ORESIERRTT X R WT % 2472196 L ek L CF R AT
Holz (p=0003), ¥, FHLSIITEEESE PT%, MELD,
CTLV / SLVCHB M HEER B0, SEFFI I CPT %A
MLZEFEL T EAL, [#5] FRERAMTFR20FH
ARETFLINDY, BEORVEE Cpulsh ERMEHM A TR
WTAZ L h, AHHNRGOTREIR T Z L ASRE S e,
WMBHERIZOL ) REHOBRV EITIE %52 2 LS
.

BT AU FIA

BEFTRBRII BT 2 AR R4 i &

E:FWQ—G EOFRzoVnT—

FHEKX - iHLEME
OFF WA, #i

(B8] Ferid, BETRSEIPICRES L/ ALK 3 M
PLETE& L7 (Clin ] Gastroenterol 2009). HHIRIKEOBETRE
SAEAEIRIANIZ I L L 7oA, IR FFELEQFL 2D,
ML HIEE 25, BMEFFALEREO B BERLOSS LS
BT A EEFAME L %) 200748 1 B2 520124R12H %
CO6FMNC AR L2 BEIF RS L B ASSH 2 5 E L.
BREMAD L VGIGEREILOBISECERIZH LT, AFOS K5
A (Pulse. mPSL 1000mg 3 BH), &aiiidtiAsoq ¥
AV A (SemiP, 500mg 3HM), I=ZX704 F/ULA (MiniP,
250mg 3 OM) &iiok. HOREEFAPRELEI SR
i, AFO4 PR LA BRMRKREOBWNE, M &
GHRERLCLD, BEMCBEL, £ M9 KHE Ao
WP ik (PTEE B, ALT. T-Bil), A5 04 FOREEBX
(Pulse+SemiP+MiniP / Pulse+SemiP / Pulse 54/ Pulse%+PSL&k
AR5 OBERPSL), BHE £&THEOWELZHOT AT 1
s BRBT TR LA B8] 85RO ) 5. 2205 8T 5.
F&E, ETIOM, A F0F, AR T M 48 (&40
165%, AF T4 Fik5Hv202%) ©HRRREEL 20, &F
2704 PO ERTW AFo4 FORSERITEHE
n16/5/8/12/ 8 I, X5HBEETHMEE (9 -87H) 12, H
R 5E LA, WiRIZ, PCP/CMV/ T ARLENA/ 2 )T
FIv BRI HANTTHERENY/R/4/1/10) (EHSHY).
AFOd FESFTOHRBRESEEIMTAET L LT B (s
JLESARRLL B, F v X777 95%CT 15-393), Bk (F v X107
95%ClI 20-582) #Hiyohsz. [#m] S FEHEIcsnT,
AFOA FESHTRANRRENRES (AL B, B,
BUGATORENE, AF7o0{4 FOBEEBENHRAZ ) -2
TR L DR ORYERE L UBENEETH S,

ERL OBAR W

A Rk SN 4

54% suppl. (2) (2013)

CARRO 2 BIHDFE BT A 2 L T, BiF4bridging% 17D

BWIFA ST B ATIF# B E Cont

H:F W2—7 Plasma-Dia Filtration % it

SIRAMBHE - Rebin@a’, SRAWERE - LB
O ™, B0 5% &7 B2

[##]) BUIFRECH 2 ATIED#E (ALS) 13, I
JFBHLE TObridgings L THBEWCEECH DA%, KEM%
HBIMHESHR (PE) 7203 C 4 £, 5  OER TGRS
PHASR TS, K2 WBTAIFFEESRCT, 1E0
HOTHER, TAF 27— EC-2ATEBBRMICHEET 2C
ous Plasma-Dia Filtration (CPDF) &, BHOPEL W47k
REE CIARAIT A, S 610, ZTORERIMINC IR
B hGFRO7TVT I CEEDHEERELUEREEEOR
W EET 2 30 SR VERELALSTHAREMEL, &
&, A4S B HCPDFO BN FEL e L

JESEWEY (20114) OASFTLBHEETELT3
20094712 %0 5201246108 & Tz LR IZ CCPDF #1707 9
6 Bl 4 &, I 486%1408, 45 B HBY
AlH 2%, ##24&, 7Trho—0 1%, HELLPEER]
H14) g2x%E L. CPDFIETIC & 2 FFie s
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e EE L, [#R] £9 6 COCPDF 5 B MEfTH%
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BENIVE 1362107 mg/dLp S 1102971 mg/dL (p=007
7 v EZTHI54%797 mg/dLA S 172%104 mg/dL (p=0.0661)
L7 F = v fE2.17+170 mg/dL7» 5 1822124 mg/dL (p=00758
H ol FTHEDOHR? 5% 3PIIPEL, BT~ b

MT &7, &P CCPDFFRN L S HHELBOTREITNMIT LY
[i53%] SR A2CH TACPDFEHFICERTHY, KB
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THE INTENSIVE ARTIFICIAL LIVER SUPPORT SYSTEM IMPROVES
SURVIVAL RATE OF FHF AND MAKES PERIOPERATIVE
MANAGEMENT MORE APPROPRIATE

K. Inoue. Gastroenterology, Showa University Fujigaoka Hospital,
Yokohama, Japan

E-mail: kazuakiinoue59@gmail.com

Aim: The purpose of artificial liver support (ALS) is to sustain
patients with fulminant hepatic failure (FHF) for long enough for
the patient’s liver to regenerate. In cases where the liver cannot
regenerate, ALS should support liver function until transplantation
is successfully performed. If ALS had the capability to sustain
patients with FHF in a favorable condition, survival rates would
be improved and the criteria for liver transplantation would be
simpler and more accurate.

Method: Our study group of 159 patients comprised 90 cases of
FH, 16 cases of LOHF, and 53 cases of severe acute hepatitis (SAH).
Immediately after the onset of hepatic coma, patients were placed
on ALS involving plasma exchange and hemodiafiltration using huge
volumes of buffer. Treatment for underlying hepatitis consisted of
immunosuppressive therapy and antiviral treatment.

Results: Of the 90 FH cases, 3 were the hyper-acute type and
progressed to an ahepatic state. They were immediately placed on
ALS, which sustained them in a good condition. One of the three
patients subsequently underwent LDLTx and survived. Although the
ALS system sustained the remained two in a favorable condition for
more than two weeks, they died because an organ donor was not
found. Of the remaining FH cases, 42 were FH acute type and 36
of the 42 patients survived under ALS. The remaining 45 patients
were FH subacute type and 32 of these survived. They were placed
on the ALS system and underwent treatment for underlying liver
disease. Four of the remaining 13 patients underwent LDLTx and
2 survived. The survival rate of LOHF patients under the same
treatment as FH subacute type was 50%. Of the 53 SAH patients,
51 survived (96%). After several session of ALS, 109 of 116 (94%)
patients regained consciousness and the 2-week survival rate was
107 of 116 (92.2%).

Conclusions: The Japanese treatment system for FH improved the
prognosis of acute liver failure. The treatment system described in
this study would sustain patients in good condition until the liver
recovers or an adequate donor is found, and make perioperative
management including organ sharing more appropriate.
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THE USE OF CARDIOPULMONARY EXERCISE TESTING IN
PREDICTING PRE- AND POST-OPERATIVE MORTALITY IN LIVER
TRANSPLANT CANDIDATES

M. Joseph!, P. Erasmus?, G. Minto?, ]. Mitchell!, M. Cramp',

TJ. Cross®. 'South West Liver Unit, 2Department of Anaesthesia,
Derriford Hospital, Plymouth, *Hepatology Department, Royal
Liverpool University Hospital, Liverpool, UK

E-mail: mobyjoseph@nhs.net

Aims and Background: Accurate assessment of a patient’s pre-
operative cardiorespiratory reserve could help identify those with
high mortality risk on the liver transplant (LT) waiting list and post-
operatively. Identification of such patients could help optimize the
use of the limited organ donor supply. The aim of the study was
to assess if variables measured in cardiopulmonary exercise testing
(CPET) could predict death pre and post LT.

Methods: Patients with end-stage liver disease considered for
LT were enrolled. Subjects underwent a maximally progressive
CPET on an electronically braked ergometer. Expired gases were
collected and analysed for minute ventilation (VE), ventilatory
oxygen uptake (VO,), ventilatory carbon dioxide production (VCO,),
peak work (watts), and anerobic threshold (AT). Cardiac function
was assessed with 12-lead electrocardiography. The test was

S412

terminated according to standard criteria including chest pain,
fatigue, dizziness or failure to maintain the required rate on the
ergometer. Standard biochemical and demographic data were also
recorded. Continuous variables were expressed as medians with
interquartile and analysed using the Mann Whitney U test. The chi
squared test or Fishers exact test was used to analyse categorical
variables.

Results: 107 Patients had CPET performed, disease etiologies
included: ALD n=34 (32%); HCV n=16 (15%); NASH n=3 (3%); PBC
n=5(5%); PSC n=9 (8.4%), HCC n=18 (17%); Others n=22 (21%). 75
(70%) of patients were male, median age 56 years (48-61 years).
36 (34%) patients had LT performed. Follow up post-LT was 694
days (IQR 283-1003). Of the pre-transplant variables assessed
only AT predicted post LT mortality (p=0.04), (survivors AT 13
(12-15mL/min/kg vs. death 10 (10.5-11)). 71 patients did not have
a IT, of who 21 died (30%). The CPET variables that predicted death
pre-LT were peak VO, p_,.03 (survivors 21 mL/kg/min (18-25) Vs
death18 (15-23)); and peak work, p=0.006 (survivors 115w (100~
128) vs. death 78 (55-118)). A higher bilirubin (p=0.002), and
higher UKELD also predicted death pre-LT.

Conclusions: CPET provides pre- and post LT mortality information.
It should be used more commonly to prevent injudicious listing and
LT in unsuitable candidates.
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EARLY DIAGNOSIS OF LIVER FAILURE IN SEPTIC PATIENTS
USING MAXIMAL LIVER FUNCTION CAPACITY TEST (LiMAx TEST).
COMPARISON WITH CONVENTIONAL METHODS

M. Kaffarnik, J. Lock, M. Stockmann, P. Neuhaus. General and
Transplantation Surgery, Charite — University of Berlin, Campus
Virchow, Berlin, Germany

E-mail: magnus.kaffarnik@charite.de

Introduction: Patients with bacterial sepsis often suffer from
multiorgan failure. No reliable parameter exists for the exact
estimation of the liver function. The indocyaningreen-test (ICG-
test) showed a correlation between liver function and mortality
rate. The new Maximal Liver Function Capacity Test (LiMAx-test)
is a realtime method to investigate the liver function. With the
LiMAx-test we may detect a liver dysfunction in septic patients
earlier than with other methods.

Methods: 30 septic patients were prospectivly included in the
study. The septic group was compared with a healthy group
and a group of patients with a systemic inflammatory response
syndrom (SIRS) after elective abdominal surgery. The LiMAx-test
was performed on day 0, 2, 5 and 10 after sepsis onset and was
compared with ICG-test and liver-specific laboratory parameters.
The severity off illness was documented with the APACHE-II-
score and during treatment with the SAPS-II- and SOFA-score.
Primary endpoint was the mortality rate after 90 days. Secondary
endpoint was the comparison with the ICG-Test. Beyond this, other
parameters were correlated, such as LOS-hospital, LOS-ICU, dialysis
and various infectious and liver parameters.

Results: The LiMAx-test showed low results initialy with increasing
values on days 5 and 10. The 90 day mortality rate in patients
with a low LiMAx-test on day 2 (<100pg/kg/h) was significantly
higher than in patients with a LiMAx-test >100 pg/kg/h. The LiMAx-
test was comparable with the 1CG-Test. Patients with indication
for renal replacement therapy during hospital treatment showed
significantly lower LiMAx-values than patients without dialysis.
Other parameters such as Lactate, INR, Bilirubin, ASAT and ALAT
could not discriminate between mild and severe liver dysfunction.
Conclusion: With the LiMAx-test we can detect a liver dysfunction
in septic patients early on day 0-2. The LiMAx-Test is equal with
the ICG-Test and a result of <100pg/kg/h on day 2 suggests a low
probability of survival in septic patients.
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level was not associated with subsequent spontaneous clearance
(AOR=1.33; 95%(1=0.48-3.69; P=0.583).

Conclusion: HCV RNA level decline was observed between one and
months following infection, with continued decline among those
with spontaneous clearance. IL28B genotype influenced early HCV
dynamics, particularly among women, suggesting gender-specific
HCV innate immune responses.
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Figure: Monthly medians of HCV RNA levels in acute HCV.

1158

HEPATITIS C VIRUS CORE PROTEIN BASIC AMINO ACID REGION 1
IS RESPONSIBLE FOR THE IMPAIRMENT OF IRF-3 ACTIVATION

K. Inoue'?, M. Kohara?. 'Gastroenterology, Showa University
Fujigaoka Hospital, Yokohama, 2Microbiology and Cell Biology, The
Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan

E-mail: kazuakiinoue59@gmail.com

Aim: Hepatitis C virus (HCV) causes persistent disease in infected
individuals. The innate immune system is activated immediately
upon infection as the first line of host defense against invading
pathogens, with type I interferon (IFN) signaling being the crucial
step in the antiviral response. The IFN system is a prime target of
HCV for persistent infections. IRF-3, a key transcriptional factor in
the type I interferon system, is frequently impaired by HCV, in order
to establish persistent infection. However, the exact mechanism

Journal of Hepatology 2013 vol. 58 | S409-S566

POSTERS

by which the virus establishes persistent infection has not been
fully understood yet. The present study aimed to investigate the
effects of various HCV proteins on IRF-3 activation, and elucidate
the underlying mechanisms.

Methods: To achieve this, full-length HCV and HCV subgenomic
constructs corresponding to structural and each of the nonstructural
proteins were transiently transfected into HepG2 cells. IFN-b
induction, plaque formation, and IRF-3 dimerization were elicited
by Newcastle disease virus (NDV) infection. The expressions of
IRF-3 homodimer and its monomer, Ser386-phosphorylated IRF-3,
and HCV core protein were detected by immunofluorescence and
western blotting. IFN-b mRNA expression was quantified by real-
time PCR (RT-PCR), and IRF-3 activity was measured by the levels of
IRF-3 dimerization and phosphorylation, induced by NDV infection
or polyriboinosinic: polyribocytidylic acid [poly(I:C)]. Switching of
the expression of the complete HCV genome as well as the core
proteins, E1, E2, and NS2, suppressed IFN-b mRNA levels and IRF-3
dimerization, induced by NDV infection.

Results: Our study revealed a crucial region of the HCV core protein,
basic amino acid region 1 (BR1), to inhibit IRF-3 dimerization as
well as its phosphorylation induced by NDV infection and poly (1:C),
thus interfering with IRF-3 activation, Therefore, our study suggests
that rescue of the IRF-3 pathway impairment may be an effective
treatment for HCV infection.

Conclusion: A crucial region of the HCV core protein interferes with
IRF-3 activation and thereby inhibits the IFN signaling cascades.
Future studies involving DDX3 modification by the HCV core
protein may be interesting to explore the cell growth-dysregulation
mechanisms.
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Background and Aims: Viral population sequencing has long
been important in understanding HCV classification, epidemiology,
evolution, transmission clustering, treatment response and natural
history. The length and diversity of the HCV genome has resulted
in analysis of particular regions of the virus, however there has
been limited standardisation of protocols. This systematic review
was undertaken to map the location and frequency of population
sequencing on the HCV genome in peer reviewed publications, with
the aim to produce a database of population sequencing primers
and amplicons to inform future research.

Methods: Medline and Scopus databases were searched for
English language publications based on keyword/MeSH terms
related to sequence analysis (16 terms) or HCV (3 terms), plus
“primer” as a general search term. Exclusion criteria included non-
HCV research, review articles, duplicate records, and incomplete
description of HCV sequencing methods. The PCR primer locations
of accepted publications were noted, and purpose of sequencing
was determined.

Results: A total of 435 studies were accepted from the 2042
identified, with 608 HCV population sequencing amplicons
identified and mapped on the HCV genome. As seen in Figure 1
there is great diversity in the positioning of HCV population
sequencing amplicons.

The most commonly sequenced region was the Hypervari-
able Region-1, often utilised for studies of evolution and
clustering/transmission analysis. Studies related to genotyp-
ing/classification and epidemiology favoured a defined segment of
the NS5B region, likely as a result of the consensus guidelines
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Impairment of interferon regulatory factor-3 activation
by hepatitis C virus core protein basic amino acid region 1
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Background: Interferon regulatory factor-3 (IRF-3), a key tran-
scriptional factor in the type I interferon system, is frequently
impaired by hepatitis C virus (HCV), in order to establish persistent
infection. However, the exact mechanism by which the virus estab-
lishes persistent infection has not been fully understood yet. The
present study aimed to investigate the effects of various HCV proteins
on IRF-3 activation, and elucidate the underlying mechanisms.
Methods: To achieve this, full-length HCV and HCV subgenomic
constructs corresponding to structural and each of the nonstructural
proteins were transiently transfected into HepG2 cells. IFN-B induc-
tion, plaque formation, and IRF-3 dimerization were elicited by
Newecastle disease virus (NDV) infection. The expressions of IRF-3
homodimer and its monomer, Ser386-phosphorylated IRF-3, and
HCYV core protein were detected by immunofluorescence and western
blotting. IFN-b mRNA expression was quantified by real-time PCR
(RT-PCR), and IRF-3 activity was measured by the levels of IRF-3
dimerization and phosphorylation, induced by NDV infection or
polyriboinosinic: polyribocytidylic acid [poly(I:C)].

Results: Switching of the expression of the complete HCV genome as
well as the core proteins, E1, E2, and NS2, suppressed IFN-b mRNA
levels and IRF-3 dimerization, induced by NDV infection. Our study
revealed a crucial region of the HCV core protein, basic amino acid
region 1 (BR1), to inhibit IRF-3 dimerization as well as its phos-
phorylation induced by NDV infection and poly (1:C), thus interfering
with IRF-3 activation.

Conclusion: Our study revealed a crucial region of the HCV core
protein, basic amino acid region 1, to interfere with IRF-3 activation
and thereby inhibit the IFN signaling cascades. Therefore, our study
suggests that rescue of the IRF-3 pathway impairment may be an
effective treatment for HCV infection.
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Background: Acute-on-Chronic Hepatitis Liver Failure (ACHLF) is
characterized by jaundice, coagulopathy, hepatic encephalopathy, and
associated with a high mortality. The aim of this study is to provide a
model for predicting the outcomes of ACHLF patients.

Method: We retrospectively divided 101 patients with ACHLF into
two groups I (N = 23, average age: 50.8 years, male: 18) and II
(N = 78, average age: 40.7, male: 63) according to their outcomes to
be deaths or survivals during 8 weeks’ therapy. The patients’ clinical,
and biochemical data were collected at each week. The p-values

(a = 0.05) of the data of the two groups were analyzed by using 7 test.
A normalized linear regression model (NLRM) was introduced to
regress and analyze the data with significant differences.

Results: The biochemical data with significantly differences were
TBil (2-8 weeks), ALB (0-3 weeks), PTA (0-8 weeks) and INR
(0-8 weeks). Choose normalized data TBil/(TBil* + ALB? +PTA%Y?,
ALB/(TBil* + ALB? +PTA% "2, and PTA/(TBil® + ALB? +PTA%)Y?
to regress linearly. It has been found that the Groups I patients’
regressed plane with maximum relative error 0.22 % at the week 4
can correctly distinguish Groups /Il patients in percentages: 56.5 %/
37.2 % (at week 0), 100 %/69.8 % (at week 4), 85.7 %/90.5 % (at
week 8), respectively.

Conclusions: The study results may suggest that the NLRM of Group
1 at the week 4 is able to be used as a predictor to evaluate the efficacy
of the ACHLF patients’ treatment and outcomes.
Acknowledgments: This work is supported by the National Science
Foundation of China (No. 61074192) and the Fund of Student Science
Innovation Program (No. 11210711) at the University of Science and
Technology Beijing.
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New approach
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Introduction: The increasing demand for organs to treat terminal
hepatic diseases requires the development of new cell transplant
methods and bioartificial systems. To develop them, it is necessary an
experimental hepatic insufficiency model in previously healthy ani-
mals and in which hepatic damage would be the initial factor of the
irreversible multiorganic failure followed by death. The surgical
model has always been the most appropriate one to meet these
requirements.

Method: From 2001 to 2012, 3 series of 17; 5 and 7 female rabbits
(New Zeleander race) weighting between 3-4 kg. have been used.
Procedures were performed on animals in fast with ad libitum water.
General anesthesia with Ketalar and Sodium Thiopental without
M.R.A. Group 1: Control-Sham (n = 6) Group 2: Fulminating Hepatic
Insufficiency (n = 29). They were performed the same treatment as
Group 1 but first an end to side porto-caval shunt was performed and
then a total hepatectomy (of 95 %) (PCS + TH) and hepatic artery
ligature. Their lives were enlarged by means of hidroelectrolitic
reposition until cardiorespiratory attack. Then necropsia was per-
formed. Laboratory results from both groups were compared with the
Student test for odd numbers.

Results: Group 1 Sham: n = 6: there was no surgery mortality.
Group 2: n = 29: PCS + TH: five animals died while adjusting the
model in PCS + TH step and they were discarded from the research.
24 animals tolerated the whole surgery and survived between 3 and 6
h (X: 4.6 £ 1.7). In necropsy’s, technical complications were dis-
carded as death cause. The brain histological exams revealed the
presence of edema as initial lesion.

Conclusion: The fulminating hepatic insufficiency surgical models
were experimented on animals for a long time. However, there is a
safe model of its application on 3 series of rabbits.
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Abstract We have previously developed autologous bone
marrow cell infusion (ABMji) therapy for liver cirrhosis
patients. One problem associated with ABM; therapy is that
general anesthesia is required to obtain 400 ml bone marrow
fluid from liver cirrhosis patients. However, many patients
with decompensated cirrhosis do not meet the criteria, because
of decreased liver function or an increased bleeding tendency.
To overcome these issues, our aim is to derive liver repair cells
from small amounts of autologous bone marrow aspirates
obtained under local anesthesia and to use these cells in liver
cirrhosis patients. Here, we conducted, by using a mouse
model, basic research aimed at achieving novel liver regener-
ation therapy. We cultured bone marrow cells aspirated from
the femurs of C57 BL/6 Tgl4 (act-EGFP) OsbY01 mice
(green fluoresent protein [GFP]-transgenic mice). After
14 days of culture with serum-free medium (good manufac-
turing practice grade), the obtained spindle-shaped GFP-
positive cells were injected (1x10 cells) via the caudal vein
into mice with carbon tetrachloride (CCly)-induced cirrhosis.
Numerous cultured macrophages and some mesenchymal
stem cells repopulated the cirrhotic liver. The results showed
that serum albumin, liver fibrosis and liver function were
significantly improved in the group treated with cultured bone
marrow cells (P<0.01). Moreover, matrix metalloproteinase-9
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the Japan Society for the Promotion of Science (no. 22390150) and the
Ministry of Health, Labour and Welfare, the Japan Science and Tech-
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expression was increased in the liver (P<0.01). Thus, infusion
of bone-marrow-derived cultured cells improved liver func-
tion and liver fibrosis in mice with CCly-induced cirrhosis.

Keywords Bone marrow cell - CCl, - Liver cirrhosis - Liver
regeneration - Stem cell therapy - Mouse

Abbreviations

BMC Bone marrow cell

GFP Green fluorescent protein
CCly Carbon tetrachloride

ABMi  Autologous bone marrow cell infusion
MSC Mesenchymal stem cell
GMP Good manufacturing practice
PBS Phosphate-buffered saline
FITC Fluorescein isothiocyanate
PE Phycoreythrin

PI Propidium iodide

DAB Diaminobenzidine

FBS Fetal bovine serum

«-SMA  «-Smooth muscle actin
MMP9  Matrix metalloproteinase-9
Introduction

Cirrhosis is an end-stage condition in liver disease and its
treatment is extremely difficult. One of the few available
options is liver transplantation but donor supply, surgical
invasiveness and costs continue to be problems. On the
other hand, cell therapy with autologous stem cells is a
promising approach for novel organ regeneration, without
the risk of immunorejection and is compatible with biolog-
ical tissue in patients.
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As a basic model to advance clinical indications for liver
regeneration therapy with autologous bone marrow cells
(BMCs), we have developed an in vivo mouse model (the
green fluorescent protein [GFP]/carbon tetrachloride [CCly]
model) and have reported that GFP-positive BMCs infused
via a tail vein efficiently repopulate cirrhotic liver under
conditions of persistent liver damage induced by CCly
(Terai et al. 2003). In evaluations with this model, we have
found that the infusion of BMCs can improve liver fibrosis,
restore liver function and increase survival rates (Sakaida et
al. 2004; Terai et al. 2005). Based on these basic studies, in
November 2003, we began clinical studies of liver regener-
ation therapy with autologous BMCs from the iliac crest for
autologous BMC infusion (ABM:). To date, the treatment
has been safe and as in the basic research, ABMi therapy has
improved liver function in patients with decompensated
liver cirthosis (Terai et al. 2006).

A multi-center trial for ABMj therapy was performed in
Korea and Yamagata and its efficacy was demonstrated
(Kim et al. 2010; Saito et al. 2011; Terai and Sakaida
2011). However, a problem associated with ABM; is that,
because general anesthesia is required to obtain about
400 ml bone marrow fluid, restrictions occur with regard
to liver function. In addition, to ensure safe collection, this
procedure is limited to patients with platelet counts of at
least 50,000/ul. Thus, many patients with decompensated
cirrhosis do not meet the criteria. To overcome these issues,
we have developed a method whereby bone-marrow-
derived liver repair cells can be cultured and grown from
small amounts of autologous bone marrow aspirates
obtained under local anesthesia.

Using BMCs, we have conducted basic research aimed
at achieving novel liver regeneration therapy. Human mes-
enchymal stem cells (MSCs) are present in adult bone
marrow, can replicate as undifferentiated cells, have the
ability to develop into several different types of tissue and
are regarded as pluripotent cells. MSCs were first reported
by Friedenstein et al. (1982). From human bone marrow,
MSCs can be isolated by simple seeding on a plastic dish
in the presence of fetal bovine serum (FBS; Pittenger et
al. 1999). On the other hand, macrophage fractions from
mouse bone marrow tend to be increased in the same way.
Macrophages have a broad repertoire of context-dependent
immune, inflammatory, trophic and regulatory actions.
Treatment of cirrhosis with macrophages has been
reported (Thomas et al. 2011). Because our experimental
concept is to study the effects of cultured BMCs obtained
by simple culture methods without sorting, we decided to
study the effects of a culture cell population that mainly
comprised macrophage fractions in the mouse. For poten-
tial clinical application in humans, the culture medium
used in this study was serum-free and of a good manu-
facturing practice (GMP) grade.
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Here, we report the development of a method for cultur-
ing bone-marrow-derived cells in serum-free medium. We
have also examined the efficacy of these cultured cells in
improving liver fibrosis and liver function.

Materials and methods
Animals

Female C57 BL/6 mice were purchased from Nippon
(Shizuoka, Japan) and male C57 BL/6 Tgl4 (act-EGFP)
OsbY01 mice (GFP-transgenic mice) were kindly provided
by Dr. Masaru Okabe. Mice were maintained in specific
pathogen-free housing at the Animal Experiment Facility
of Yamaguchi University School of Medicine and were
cared for in accordance with the requirements of
Yamaguchi University School of Medicine for the ethical
treatment of animals and after obtaining approval for the
experimental protocol.

BMC preparation

For the isolation of BMCs, GFP-transgenic mice (aged
6 weeks) were killed by cervical dislocation and their limbs
were removed. GFP-positive BMCs were flushed from the
medullary cavities of tibias and femurs with phosphate-
buffered saline (PBS; Life Technologies, Carlsbad, Calif.,
USA) by using a 25 G needle. The cell suspension was
filtered through a cell strainer (100 pm) to remove debris,
followed by centrifugation at 500g for 5 min. After centri-
fugation, the supernatant was removed and the cells were
resuspended to give 1.0x107 cells/ml. The preparation of
BMCs took approximately 1.5 h. Cellular characterization
of uncultured and cultured cells was performed by flow
cytometric analysis (Fig. 1; see also below).

Culture of bone-marrow-derived cells

GFP-positive BMCs were isolated from male GFP-
transgenic mice as descried previously (Agata et al. 2009).
Under standard culture protocols, BMCs are seeded at a
density of 1x10°"%ml but the proliferation rate is insuffi-
cient in GFP-transgenic mice. By increasing the cell density
for primary culture to 1x107/ml, BMCs could be grown
more efficiently (Fig. 2). Thus, isolated GFP-positive
BMCs (1x107) were cultured on a CELL-start-coated dish
(9.6 cm*/well) in StemPro MSC Xeno Free medium (Life
Technologies) with 2 mM L-glutamine (Life Technologies),
StemPro LipoMax supplement (Life Technologies) and
100 wg/ml penicillin-streptomycin (Life Technologies).
StemPro MSC Xeno Free medium was prepared under
GMP and qualified by using a human MSC performance
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