FH2BE4A1HE

721-(17)

B3k, REAK ~NEFOEY, AT b7 U, H/ME BRRIOER

AST, ALT, LDH, ALP, BEE VYN Y, BRI Y Y, B8BY, TLTI Y,
¥+GTP, BovRsFu—), Bl 2y ryxzA55—+¥, BUN, Cr, Na, K, Cl,

PT, APTT, "SGR FYFAS, 7479/ =%, Ddimer, AT
FDP, 7x1UF, I bavFy7 AST, RB2MG/Cr (JR NAG b RIRCHIE L TR

HEHite (BORbifheE, MTRmA (Bobiifks, WIKM1HE mIbavFY 7
B Vy<FBEF HHVIF U E PR (G, IgMP). IgG. IgA, IgM, HLA-DR
HA-IgM i 18, HBs#t &, HBclgM# 48, HBc#i 4, HBV.DNA (realtimePCR),
HCV $ifk, HEV-RNA, (CMVIgM, EBV-VCA IgG, EBV-VCA IgM, EBV-EA IgG,
EBNA), RPR, TPHA, HSV-DNA (realtimePCR), CMV-DNA (realtimePCR),
EBV-DNA (realtimePCR), HHV-6 DNA (realtimePCR), HHV-7 DNA (realtimePCR)

ol-7vF YTy, Hid Cu, 24KBEERCu, ENVTTIRI Y, Fe, BBHEALE,
(g v A73) Y8R = Pe/idk&NE), AFP, HGF, #JIEMNES, #8 ¥rey
B, BIRS b ook UBERRTEEE Ao V4E, NKEW HLHES L &), k7

Bz a—, LHoma—, EHCT, B CT (F volumetry ), 9mTcGSA ¥ v+

#3 AlREEHE

ms :
ey [ ==

8%, CRP, 739—¥, 7vEo7, Mk, NI hyoEr
FHIRIMLAL A A 4T pH, PCOz;, HCOs;~, Base Excess
LSRR -
B4 b4 BEEY

MERSLED), TElL2LESY—
RIERE/ B O
A VAR

(74 VA58 R, W, S E)
2Ol :

I EAH, RPARESN, B
[T 2 e

574 —, B
120

Hematoxylin Eosin (HE) 32, Periodic acid-Schiff (PAS) 3£, Masson trichrome 38,
Elastica van Gieson (EVG) Hefs, EéR¥etn, Jlidefs, BT IEfsRE )

F4 BBERRICHT ARSI A Fo AL >

AT 0 1 2
REFLFZETCORE | 0~5 6~ 10 11=
PT (%) 20< 5< =20 <5
BEYLEY (me/d) <10 10= <15 15=
EH/BYUNME VT 07= 05 <07 <05
HRBE (% 104/uD) 10< 5< =10 =5
it L HY

Tid, 5 AU LOFBTHERIL 841% THY, 5 L%
FBCFHEHELSENESRIZ 8% THLH". &
EHI/NRO ALF BEE % HRITIT o RE TS
FULOEMZETEED LERELTR Y BT
HEIL 100% Thod. LidSoT, 5 AU EOEE
BRI E R R L, BRERHRE L

HBETEDBRETH B,
i

E‘. i i #

4

BB L7z X 5z, ANRALF OFIE, BREPLE
LT, MBIFBEMIE (Pediatric hepatologist), B4
NHE, EPBFEOZENFRIL, S5 Zhid
PIEREN, SBETHIAF—LAEHTHS (K 2).
Bl T2 TEETE 5T EFEELES, K0
BRCRZOL S HBRBIFLAEFEL LY, L
PoT, BEMCRSHRMTELL T, F-riH
RL, BEICELEZ LI B,

BEFAEOIEARN 2 R HIORED & OHEE
&R, QOIFERSEZ T RRESLICIED S, @
PR XN LFHROBERZRYT, O3FELLRD.
ZFREPROBEORBIIELT, O~O2EHL T
BRI HBENDEL. EROLOEZL/MNRALFD
BERROBRS TR 3 ICE Lo M LEERIO
MEED & ERR &R OAR% LT, [OFBEE TR
BRIk 5 I LTORERD Y, ALF ik
DRI LT B, /DR TEIFEEOFM IR
L&, & ICHPERE I/ BE Gl retrospective 2
HEFSNd o ePh sz, HOPLBEOHES
FoThoBBEeRMBLTE, EEZRADEVED
%% CHABHESET T 60 H 5. Lo T,
ALF ¢BiEhizd, FTFRATGHESEZ B
L, ZOBIIBEICIS LEREPERT .

(1) &25EH

ALF L3075, FRMIC &b cay
5. BESREZENL, BIRS A V2R L CEIRE
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722-(18)

BANBHESMRE SUTE %45

Team ALF

&2
BRERLELT, £BHFE

ARBEFTREBERICBITEF— AER

ZBHBEBCEZ HBUPEETH 3.

Acute liver failure

v
B R A

iR - A TFRB R

Cytokinehiaz- ok <l o

/ EE‘&MZ ;

™. Hepatopathy
not hepatitis)

_ ) BEEWRERE
#e- FrEERGRE

B4 ILARRE: B REE G
SPaAVRUT RS HEAB
Baclerialﬁtr;g;«;ﬁon‘?ﬁ
Se AR e

3 SURTE0RERSE
M bREE b e LC, RRICS U REEERT 5.

WEEITH. ~2) VIHERREE L, ~Y v EKS
DREMERSTLDEIRT 1 >3 5 DIRMITRES B
5.

MEET A% 5RO OBEEEREZ 1T,
MATHELFEML, FEH %49 H 2 hypovolemia
FRETA. volume B ICELS OB EREE LR
EEBERELZETL, OB L %M volume DEEF
fliZ17 ). EE LR ORIME A TIRIUEEInE <
90mmHg, FHEIRE<65mmHg) DitEd L EK
#RIE [FHERE—FEEMNE ICP)] 50~80mmHg

ERERT B DIRER (S NVZEXTY R =i
3 Y [DOAD) AP FR CIHER S h w3 /v
ZERT Y VIENERREEOBEIIBWTDOA &
DZELRERLANTFUE D20, / vE
TV YOFEHFEE L. BFEENO BN TODOA
SEFSBIFHLUEFTZ L0 LTV ARG,
Y7 Y VITEIE septic shock BEIZBWTIHIBHE
BEnkzgds s, MRLEZETs 5L 199,
FlEESELELSCLTRENDLAOTHERLE
vy,
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FR25FE4R1H

FENBEEOBBINERAS (EBE, & C0o,), #
FLBE (TI/IV E) Ta 5. Tidal volume & pla-
teau pressure i, £ 6ml/kg & <30emH0 12Hl
BRL, Acute Respiratory Distress Syndrome (ARDS)
~OEROY RS B TS, FREKEHZEL, PCO,
% 30~40mmHg iIZ/EFF9 5. HighPEEPICEH LT
HFEMIE (ICP) o LA L F Mz RS S¥H DT, B
PRIV ERTE 5 REROPEEP R ET
39,

BEBARGIRE, WAEOREL 25, KkHE
BULRT A RE + PR BIERTH 5. FENER
AT, SRR AERMRLKAEIS T8 HRE +
FEAEME] 282 558 ARA O S- MK %8
EAT (HDF) THRAT 5. FOEIRENZ M ER vol-
ume #EFECIRRBL L 22,

MEERETGRETY 1/ 1~2 HIZNEL, Zer
LWIEELTH. FRMiE»BEN (CHDF) HidEK
MIEERBE 0, RETS I CETHET 3HRE
WEY 5. K Na MUE X MFIE 2 BT 2 O CIE
Nafli % 144~155mBg/L KEHE T L2 LI KHET
;a) ll).

PE JEfTH % FFP KERIMBFICIX FFPE&Eh 5 7
IUEICE D Ca EREBE T2 L 4% 5. PE HifT
I 1I~2 BEEC CaBE2 2L, BIEYT 5.

FAERED AT 5 &, B CT CTRBEER L
LiZa b, BENETGEDKE K ICU
»5 CTEAOBEOY A7 bEETHE, kY
DOTHEBEPHREO BN O 720 DA BRI CT 1k
B A REER WY, AR, FERE O/1V EEETT
L72By, HHRBOSELENDOD - 721 ICP E=
¥ —BEMICERE CT 2/ T 2.

BARTIXICPE= %) v /A RRAER >R BT
5L, BHBEOMBEFNTRICAL TEERIBRS
BohseEz bh, TI/IVEDRERS CIIICP
Ty BELTHY, FENE D/IV EOTRT
OBRBFERBLZIICPE=y —BEZHERL TV
3% Lal, R CRBEEHOMBEPRERICIEAT
BORBMBEARECHLI LR YLy, £TORM
FREECHEARIA TR, EELOMRTD
ICPE=F—RBEALTY:RW,

ICP 2 FiF %728, EMBIX b MICHEREL, Ry FiZ
EERZ 30 EHET 5. ShZBEWwEMNED Y X7 25,
LIRRLHB. Ny FOEPELETFoTHAHIIE
REREDORSE BT 57D FEIRES T X
72wy, Trendelenburg {66, SEIEM, HifmbE, 2
L CEMIANDORKRDUBMERILET & THD.
RO EPLRENEE L, WREERES
REWERS D EARIZT S,

723-(19)

ALF BETHERMHOBRIESLIELEALNS
3, IR & BAK COLHMAE IR % Ui % 4, ICP
FTFE0, LIHFRLEE L2V, FHHuL
BRGEEIREEORTE2TFH IS +4%x
5y AR, MEIMEIROBENRZRI 3¢
AL DY, HRINL V. PCO, 30~40mmHg
PHBICHERT S, LaL, AR~V T7EbR S
BETHBRESRENICEBIREZToTh v,

RAZEENTELEZBEIES 20, FEMIE
T—= Y rET AN, BRENESE, BNESE
FREEOWREEDNH 5 -OFE LRy, ATHEE
FEPICASND 35~365C BEOEEKBRITMET
LUEELEV, BERRRIBEL TSR T -8
B, v b= VICEIB LR OBEENE
TCHED W CIIEAIRFEH: (32~33T) W ICP % T,
i ARRE L 2 R T ORI~ OB L 2SR 5 T HE
D5, Lhl, EAERREGERNICIIIFE LD
HESAY, EEESLABLS SR TEENENS 5.

IV P VEHERNELEDORMOWBETH S
5, ICP £ ¥ — B BEH Tk ICP225mmHg ¢ 10
SR LR LRSS L, 0.25~05g/kg bolus 34
#%, ICP>25mmHg P LB EF <320mOsm/L A%
BT, BRSO, HE S FHERE I D LI 4T
L7=gailey o b—b (025~05g/kg % 15~20 4
THRER 6 BHE) 2RBET AN, BREEEHL
BRPZ2VIESICIEHRS Lk v, ATIFEERE CRH
EEETE, BEbCRELrhET 5.

M%7 ¥ = 7 fiA% 75umol/L ML L3 HEN L ED
VA7 ERBDY, 7 e 7iEEZEATIRRP M
BlbRECy vES TR POV T S S
Fau— ARSI L T, ALF BEICRE 28T
BYHhIEFyARRY. LAY ZFan—A
Hinkh, BESACE 2ERPHEHBSE, T
HWROMEZ2FERICT 222455, & LTS
FEDMAT L - BB TRBEOY A2 BHD10, |E
HAREHCRS 7 F20—2A0B03 LRSS
Fa—ThoREETHERE TRV,

ALF BE 2B 5 I REER O 7 0 ORI
WHERS2IRHT 249077k, Bicrr
A Y VIIEEREOOEE L. £H 51 bacte-
rial translocation FREO-DICHEBEFY IF U BB
LOTAFFY Y BEREON, b LLEERETES
LTw5,

BHRVAVOFMO-DITETRERR Y, E&EFT
v, TR - BEREIERT 5561 ICP
TROFRERED, §EET S T2 ICPE=
¥ —HE, FER RKENEER CRBHZLE 21T
IBAVBEETTE. IFVIL, UTERLLRE
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724~(20)

ORIV TEY Y REH I GABA I X 2 HREE
S, IR S BESCAMRENDH 2. &
NIERERARY VI T ¥ YR ES T BEE R
BHD—DCTHEEEZLNTVERD, XVYYITE
U REFOFERERITE. —F, 7O0R7x—NViE
NP TEYE yRER LY D EERANEL, BE
AEZETEE2OTRACBWTEERILTY
3% LAL, MREBWTRESHEBOBERAD D
B7-%, BECHEHTIRETHAH, T¥L A FEE,
RZ7 = ¥ 7 S VIERTEW D, BRORER
DERAELTIEEE Ly, BERES CT S0ERH
DEFHTHNE, BRIvFT-NTHETHD. EH
SIEAREE - BEREBICN Uik ikt o2 SAEED
RTHET/AXT IV VERERHEAL TV 2.
FOAAF NIV VEBEESICLY, SESREE
LbnaD, AHETHEEEL, HELEHEETAHZ
LATEDDOTC, EREEOFMHOIETHS.

(2) mwsbs:

BOR T S ¥ S RBEABSHROBEEDE ST ES
Ez5l&Z LTWwb E#E2, Molecular Adsorbents
Recirculation System (MARS), Single-Pass Albumin
Dialysis (SPAD) 2 O 7 V7 3 »#EH % Prometheus
Evo ML L B % N— 2 & L MiEE{ bk
PRALNTELY, HFELVWEEERORTWE:
VWO R ERTIE, 1980 4B 4% 0 I 5 AR IR R v
(PE)}, ELIZ#D# 1k CHDF # HDF A& b1
T, AEROFLFERYHEZEEL, HBACERL
T &%, WRHE C W8 % online HDF #* ALF
DM LIE OB REFIC L ) 00H 2™, K
WEOBREHEORWEHERECIE% <, online HDF
TRABOERBEZEVALIENTELLD, HHER
ETHLEROBRELHVSZ L CEIEWE 51
BRETETHY, SEILOEEED 0% ULETH
59 SETCIIFHEED-D, BEASPHBHELS
BRBOREICHEE CTEL Do, BETH online
HDF & Y, FEEE,SEBE S LT, BENLD
AV Ix—AF-ares b eBBRICE-TET
Wh. /AEALF BIRCHMAE 0kg LLETHNE, on-
line HDF @ E{TH e Bb b 45, E£E LT RE
P, EELOEZTHY TS MEEILEREEA
Jaba—vEESITRT.

ATHrabhie: - MR B, OFtEE
BREMERCEIVE v R EEKRE, OFSREET
CEORET2EERTFEOME, O b4 Vi
CIRBREOER L 2 5 humoral mediator DExFE, @
K - BREOBIER Y, #hiFons. ATHER
#iE - MABELREEADY £ I 2 7IonT, &Y
TR BE O MR D E HS IR EE 2 LA BB BV Tk

BANEHEAME $117%8 #45

ED ZLDBEVD, FREOENEEL LI LA
EETHA. ThbH, PEREERFOFELEY L
VVBEICRENRTV A, FHEEEERYE I~
RATEELZLNTEY, PEHEMTEZOBRERR
A THAET. PEICESY S VA4 Y OBERICBLT
BERPDH B, F4ORETIL PE BT b HEM
HBCOFYA b A4 VOFRRETEREDSA LY.
FHEREDSE O TR L TH, PTEME<O% BTO
FEPICIREY Y 3 K2 10mgivx3 HE{TY, PTHK
FELRVWIGEICIEPEZ1TH. B¥ O PE CIIERM
SR & SR O E W (% 50ml/kg) 1- CRTHEILH 66%,
2R (H100mi/kg) TIRP82% KrBLEIhTS
DO, FRAER EAERE TS LT 100~150mi/kg % FriEsg
¥miE (FFP) CTE#RT 3. mit&ix 3~4ml/kg/min
FHEL L, 0FE, R\ELE COBRBRBEL =¥ —
LTHRET S —#HFICiEE % 20ml/hr LR Liw
LHEBRNTERELCLE . BRICETIHHILEYE
? PE THhiZ, 2~3BHRBETH 525, & Na lliE,
REET VIO -V R, BEREFORHRETRE
DOEPFEOTFH R, h~PIFHERCINE X O%
R BrEE B 6~8 B A1) TIT ) slow PE %
U BRI FEPEOYEIRESATY
617)'

HDF it SEERYEOBRERY A bh 4V
72 & ® humoral mediator D EFIZEN TV B, po-
lymethyl methacrylate (PMMA) B ENR~DOF 4
MAA VBREORENDH LAY, EELORBRTR
highflow CHEAT2 L &3 LTH PMMAJED B E
DEEILLT L, EREOERICE»RYy. BE,
FAPECHEAL TR AT 4 AAVHEL s+
Jv7 @ —® [polysulphone (PS) ME] LA MR H &
LTREEN TS HATYEOEREREFEL, ¥
4 a4 VBREREDIERH SR Tw R,

LT, ALF BEBICBW TR, R VE—FAD:
DOFH Y —EHEPHEEFORSIC L §kSAT
WEL b, LidoT, MERAR—ALHERT S
DO HAREN)LENRSH S, I FDP - D-dimer
BHEACENENEDBEED D, K4 3rd space

CEHIBATTAOTKGEBRIC R )R Fi,
ALF CHERCEAREIAHT20TK - ERED
arvtruo—-ViSETHE. MNUEERBREOZLD
HEEI2D, BKEEE 02ml/kg/min LTI
$5%, SGHICHDF B PECHWAFFPIZL 2 BB
HEERTN IO -V REHETHILHFTEEZD
T, PERTHIZHDF 24752, 3 LLIZPEEKLE
HDFEEZ BN CHERELCTITI. £€F51
CHDF #f7oT\w572%, 1 H 1 o EETHREC,
PE 247\, PERT#IC CHDF 2 BT 2L 1KLT
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Ep2sE4H18 725-(21)
#5-1 ARALFHEEEEATT b2~ BESBEN
- - - 1hRE BT ;
& we—gu | mmms | A Z B
- VA VAL TR *3 fgia B *5
50 ~89 30 18 (P%EIZ-OB )
: 25ml
9.0 ~ 109 7 35 5 2.1 0.1 CHLO6N
1.0 ~139 40 24 (PV : 38m))
140~ 169 50 30 ABF-07 CHDF-P21
8 10 (BV:52mD) | (Y : 37ml)
170~ 199 60 36 0.3 CELLON
20.0 ~ 239 70 (PV : 58ml)
240~ 269 10 30 15 490 ( 3510) ( AEF-10 |
AEF- PV : 74mi
270~ 209 100 03 CELLON
300 ~ 10 or 12 100 208 |40 XiZHDF| (CH-1ON) | (PV :58mD CHDF-21B

PV : priming volume
*1 MFEE 3 ~ 4ml/kg/min &7 5.
*2 PEEEIX 79 v & L 05me/ke/hr BED SBME, MEER VO ACT #5200sec L %25 L 5 REIT 5.
*3 BRI ] ~ I ESET x10, IVESET xX15 VEBET X201, 40L/hr 2 LR ET 5,
BEREE - BRRER SRBEL, I 20kg LEOEFCIX HDF dEET 5.
*ABEEFBEFBERMBCB L CEEYA X7y 74562k & L, HE 140kg LT L BN EFE 30L/br L EDBEA I
AEF-Q7 X3 CH-LON W HT 5. V4 "o A4 YEEZENE T 55413 PMMA B2 BIRT 5.
*5 MAEEAAERIR TS V-1 iQ2 2, EREEHREKZERT 2.
T4 I VTN T
QEH 20kg BLFIRRCCLR 794 3 v 7B Mm% L, BL, N4 FUBRELTWIUE, TVTIVTFILIVY, B
SAIVZH 0K ET S, MABEHAREERE S RCCLR : B% TV I ¥ =3:2T754 35 (Hi30 ~ 40%,
Abl0% DBE) 2TAZLLEET S, 754 IV FIFERTSRCCLRBETAV Y ABET A I —IZTHIY o A
BRELALLOREHTA.
@ CHDF B0 MBITEITES 4 Y icsd 5.
ATy ZZonT
FoAyyuyr Y ry (0U/ml) % A-VZEREFRLETOEHT .
DB
ERGATNVEF77ERF v b (7HY) 2EETLE, 7903 CHr2REEERFE S EWESIZE Y F 0
AFFPY YL FAFTY) 2HBTH EECEBEREZEIEL, 0 AT BESRWEE (60% BT) ik AT
BH (V47— b) dERATICLET A,

HrERE g By MisE | BRAESE
AR A (mg/kg/hr) 05 10
(4£F%) 3 .5
B3 FNH G U/kg/hr
ﬁF A I L e 6
BEARIENAHMRRE AR - BhEER - BRI 2009.07.24 8ET
Vb, B (FiE) 238274 (high volume CHDF) LT,

ALF BE TR LI LIERBBIRREL 2L
b, BATITHbIh T3, BAR HDF CIXERSIEIC
BEYE52 51 BELLASEIERIDELEN
Twd. L7adoT, HEOMFEHRLEA ST ba—
VTIERBEENRg 2 BRICL, RE0kg R TIX
CHDF #Hwh I & & LTWwa. HL, BREeBE
wUTEMT 2 CHDF L840, %, ALF BRE Tl
FENTHE R % B0 8¢ 7~ high flow CHDF %17 5 LBAH°
H5Y. FEBEBEERPEZ I ~TOTFEDEEEZ
SNTBY, BWELHEL T (high flow CHDE), ¥

BEMEREESENZCHDERD L. — BT
BVELYDEREBZHL L AVPSGTREYEOR
KEIWNTEEZELLATVWS. LFL, Bwikd
BEMERBERTTALEROEEZ Y EZECL,
hemofilter DFRAEL 2 5. T2, FEREHENSE
AT E = ¥ s 2P idl b %o v, pore size/
EHEROKE % hemofilter NZEE LBEBEZ WP L
7B EITESVERESEMLCLE . 2020,
ARICB W T BN E % % L7 high flow CHDF
NHHRE - ETH 5.
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726-(22) HANERSESMEE $£117% £4 5
#F52 ARATIFBBEEREA YD Fo-V DR
HE | r7—Fv | BREELS | QB2 | BRT YV . B+
(kg) (Fr) ) (ml/min) (mg/hr)
50~ 89 10 30
9.0~ 109 7 15 35 5
OP-02W
1.0~ 139 40 A
140~ 169 50
20
170~179 8 60 10 PE-P21
180 ~ 19.9 (PV : 37ml)
25
200 ~ 229 70
— OP-05W
230 ~ 239 10 %0 15 (PV : 55mi)
240 ~ 269 30
270~299 35 100
300 ~ 10 or 12 40 * 100 20 Lk OP-05W PE-21

*] BRI 100—150mlke/B & L, HER - EEGE - TRRELC2HEL, 27T 5. BL, LBIZ49

Bt g5,

#2 IR 3 ~ dml/ke/min & 5.
*IPEEIEIE 7Y, 05me/kg/hr 3BEEE L, EHAI$CCHDF Z2HTL CWABEEIOLE0 73 VIR

BLS.

4 MR LERR 7SV Q2 %, B EBERLEHTS.
% 5 HEATHE AT i3 M35 RERL 16% T 30 ~ 4.0 BER, 20% T 25~ 30 L 2 5.

T4 IV TID0WT

OFR] 20kg B FIX RCCLR 794 3 i L. BL, N4 ZABRELTCHIRE, TUTIVTI4IvYT
ERETFAI V70K ET5. MTHRENPRELEEIRCCLR: 5% 7 V7 I ¥ =3:12TF 54 3 > ¥ (Ht30
~ 40%, Ab10% DFEE) 2 THZ LV ERTS. 7343 FUHEATARCCLRESFAY TARET 4 Wy —
KTHY Y aBELLZbOREHET S,

@PE MBROBERIES 4 VO EEHIOERIC T4 IV LELCHIAT 5.

HREZOBR A
& BBM7YY | YUYVHEE | 7Y% 50mg | 5% 7 Ko 20ml
(kg) (mg/hr) (m/hir) (A I S I (7 v 7n)
50~ 139 5 20 1 i 1
140 ~ 199 10 20 2 1
20 ~ 30 15 20 3 1

ANITy I oNnT

FoANSYruy Yy Y (00/ml) 2 A-VERETRIRTOMEHT S,

SRR AR

REEFELTCRAIVEFI7ERY v + (05
me/kg/hr) PO T S, ALF TirA/SY Vi AT-
I %% L, DIC OREZEMAXTLOTHRELEN
T3, EEEmMoFEEemERERER (ACT) #
HWEL, 200BHBIZEL LAY VBT T 7ER
¥y MREEEHASTS.

AR TEMBE EREOREZEETA0RME
EoTbT Iy FP oL ADOMETHS. F4 i3
FBHOT Sy F7 7 L AR KBERE»S, a0
V- AICBAERRI SGEATAISICLTY
A, MR CRIEESHVED, F4 Fh—VBoH
F=FATRERRRE YR, LidsT, =

AR - BPBRHER - BRI 2000.07.24 SLET

PR NVEOAT—FWER NS,

(3) BRYER

B ALF BEOEERERO—2TH L. B
HREOSELEY L, [FIFRIBHETHATES
B, BREXREITEHGTERV. ), Lo,
BECEHOOERZII LESD S, BRERS L
BRETELTLIELAThWI & dH v, vital
sign RMBEREPFREER LSRRI TREELES.
AN BRI PPIRER, REG, AL, SEERLS
5 ABVEERE (Staphylococci, Streptococei) & EE D
79 AEERENS . ERRYE, HCH VYUY, &
ALF BZD /3128560152,
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FH25F 4R 1 H

HIRNEES F - F VBRI EE R RRERTH
b, AF—FIiT 2EEC T EIESSBL, Bk
KEFEHNE, FOFFEZHTS.

FHRRREERS 2 ALF BEOTFHPETERD
HFECHL TSR YT Y Rid v, Empiric 7
FEERSE, )BHERCERRIREENS, b)
FFERIEDEIT S L 134T U7 stage(TI/IV), o) 8
ROEIE, d) SIRDS OFE, o HBHEREEK
L, HERENBO.

ALF BETUHFBMZECERL THBTLLE
Vb0, EEOIIERERE (LK # RBL0
BEED LREHE) 28 3ET, TR, 5
77V MU v A (CEZ) % DIV L, E¥kErd
WE, 75 A BHERE L BEREE SN —T 2 4 3 {1t
KT 7O ARY VRO X ) RIEBANRS b5 LAHE
EEBEBRL TS, JHHEMY by bREORY
R & mEM volume OFE MO8 2 B L3
BLTWE,

(4) HapEn

ALF BB O 3 AR O—2Th 2 FHBEE LR
BWRICE LTI, BMATCRERRESSELEETH
5. ALF i negative EENT Y A X o TRE S
SNDELAERETH Y, REROTI VT —HE
PEEEICHLUTHISHBICEALTWS HL, &
BOFELRECRUTCEFKENDT, Bty —
AT L, EHREREAHEENE L LT, BEX
BEFPRETIZENEZ L.

FEOREBPUI IR 1T EDTF ¢, IES TR
%, BOBNATHECHIIHBET L4
L, FFERAEDA SN2 HEICHBERIEIEZ 05~
lg/kg/day ICHIR L, EETHITE S ICHERT 5.
BRSEAT I BEDL LT L, B3Nk - Rk D WAkt
B DEE P LEIRV— 2L OIEEORELITS.
BEBLOHRE L, MEEZRRLLFOHL 8
BEELTS, IEENER 2~3BBECEHNCT
3. BIRT 4 ¥ h o ORIMIZBRICER 25 2 v,
A YRF/RAETE 2 B0, 5 M ES %
Bl rooRDchE2NET 5. Sl
ALF BEOHEENTE LA+ B 38Tl S 5
7o, 4 VA Y EWE L ) FREE L, % 100~
150mg/dl IKHERET B L)AL Y AY VRSB R EE
AR 5.

B S RAEED /- DIZET 3 /BN ET
BB, EDXHRTIEFIFHIBBEICLETD
APETHTH 5. REERICBV TSR
TIJEEERL, TAX=Y, FNVIIVEE TA
INEX VBRI T I /B (BCAA) FPEREAT
WaAH, ALF 239 % BCAA EH OB RICE LT

727-(23)

FaARIEF AP, FHBHNOREYS L 7 s
AL ZWRECR7 I/ BETC IV v E=T
MIEEHELSEL20, ERTHHLIELh TS,
FA BERERETA 7 VEREEROET Y E= 7L
MWL T, 7TV ESTHEES R & D 12 BREECH
FLEESL, BRFHPEL AL VEE TR 05~1g/ke/day
OFIEEE T 3 BEH E RO — I > HBRARS L
TwWah.

BERFFLANIE Kupffer #ila s L OITHENZ TRE X h
Bz, WARPHESELCAEFFETRERE DR
B985, L L, volumeoverload DEEZTIZH 1
J—DEHEINTWELD, o TwBEY.

BhaY—BEEToTwARAICD, BIMERD
HEFr, bacterial translocation B5 1k @ 72 D 2 L& %
o7 RBPLETH L. B0 —WHEETHEY
BETH, BOBRPAT2 254 ERASELE
AL, BOEAR BOFREH (Zvrys—1® 2l
®2AWERRE TR TS, £F 5 ERBLITEEL,
BEAERE, rHBRIFE (MCT) /N ¥ —, Bo%ER %
EEBREORBIISLTHELTIOY, 5732
Lbds.

(5) SeENFIEE:

BUEFAL2OBREO—ICEREETA I/ VD
BERRRE, REORFEEEEN—ELE 2o T3
BIAH B, Fi=, EE, BBFRELTHETSIED
RIEWEFROFENFEE SNTWEIP, ACHAR
% G HEEFE TH 5 &L L, ACREER 0%
BcERT 27, $7, RIEEAOBREARHO BT 2%
FRHEHENICHITL, 73RS —5EE2TYE, A
REEN£EZLEL Y FAY —KRETERE {4
Hshslidn, REFRHEAOHRICBHCERVWE
CRIEMIFENIELEITNTWATEHEINRBENAT
W3, FFHEFLDRWIE EICFREESETLTL
F o TP S TCIEIBRERN LV, Z0LXIRERICBN
TRAEFRBEEE L HEZEHICHEBLT, B
R RENREREZ1TS C LT, WRIICES
BAEEMT BRI H 5.

CLAL, BIRBERCREICY L b4 Y REIET S
DIREELY. FTHS A VIZLVBEBESNLE
HERBRZHRATHEL (E6)®, miEdREHICIEE
L, MRCEBMEELZLPEETH L.

A704 FHRXBEEHRE L RELHA 25085
HBE, AFNIINFoVT v ARERNENE
BEOMWER T, NEEE%ZILESYE, Bl
BETAZILEEL NVIFVEFIFAFISV(Y)
AZVVESED Y RELZATaAL FRITHY,
R7u7y—VIEERY)ATACHERTS. L
BoT, v2977—U0PEEELARETIR/ v
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HAFMNRHESME £17E F4F5

®6 YA UL CFERBERERERR (CHK20 X 97H —HEE)

BWERTR RRORT R BE A A >
1. FDP-E 4+ BERERIGE  MEAEAREE IFN+y, TNF-o
2. AST, LDH, 3pba¥Fy7 AST ISPV RITRES TR VR/ AT TR TNF-0.
3. ME7UF> SRH/BARRE TNF-o
4, & TG e BF - BREBREEE L URT TR, S —BEHEET TNF-o
5. e p2- 3ymryuryy HLA class I BRIBH B2- /0507y = 75A VL84 | IFNy
6. W IL2 L 7y—, 25A SREBEEFE | T MREEL

*BEOFDP TH, BLALNESEROTRATE

FUBFEFY ATV OREL TS,

U XA Y A (CsA) BiEHIE L THREE
BT s0a%5T, 32X FY 7TEORLEGRSD
D, MT7 RV ARESEFTCE LY, £, BT
& CHIFRY 4 VAOEMEINT 52 L bHES
hTw3™, Img/kg/day FREHECRA L, MAEE
18 1~2EH#ZEL, 150~250ng/ml 2% 5 & 5 #
SEEFSTS. CARFCREShE2D, ALF
TRFEULCMFREIEHEELEZE1HZDT
EET S, Lo, HHIT CeA mAEEIBL
BWEEICE, 03~05mg/ke/day BRES BB LA
FHREETHH, CsA BB TCIIBEALRESE
WA, PE ClE—#BRESNAB LD, IIFREIETY
3. ERO5OMBCREMATOHH BT, Epmp
RET=FY 7 (TDM) LMFEEYI 2LV 3
YRV, EERSELTHRELTNS.

(6) Huy 1 VAL

BEFETA VA (HBVIZL S ALFCRSITY
YHEBWRIVF AN EOMET O S Bk
5L, A Yy—7x0r B EE5T5, EE,
HBV O#{5EFE (genotype) & ZDHERIES S »
WKio /2, FAICid genotype CB LU B %< %
59, HRANKROBETESFy I 7T LT
NWThoz. LA, &k, KT 24 o 72 genotype
A DN, T CHBMERICH Y, RBARICHE
3 BIEFINASND?, genotype A IZSREILIED
BRETHIERCZRY I FIETE LS TSY,
genotype A Tl ¥+ J 7{bBiik D729, ALF 3%
ETHHOREFROREL S, U1 VAEEZRE
FTHEW)ERELHS.

¥ 7z, fEk HBV RS & 31, BBRIICIERED
RELE 2 HNTE 7 UBs JLUE B T HBe itk
L HBs kB AESIc BV T, BHBLRENHF O
T LY, AR RS I AL IR I A TV 7z HBY
OFEEIC L D EEFACRENE2RET A E
PERESN, denovo BBFREIFERTHAEY, 2O
L) RIEFICB VTR, BEEFEHED [HEim - 14
PRBEIC LV RIET 2 BERFERETI FI4 V]2

P, BT 7Y 7 &, HBV-DNA PR s
NI-BEEC R PR 7 T 78R 2 %53 54
BhDH B,

HSVHBBEREZEZBNIABICR 770N £
555, ¥4 AFaT 40K (CMV) BNEBEEZ 2
LRBER, FTyr 7Y 2 100~150me/keg/H %
#BE5L, CMV 7 »F 7% I 7B, rea time PCR
MHEGI, R CMY FUEZ I LY, BIRHEA
HARERLNIZ Y LBECBWTRFT Y 7uen:
w545, 8L, FYy o nEnkis i EoE)
FeEDREE 20, MRS RERTR AN~
PEEAEHEICENT 22 L L BRERBOZENE L
7w, BREEEMECEMNME DHIL T, EBiks
BRPREGMMARETILENHS.

(1) ZofnkEHE

ALF BECRBRMICERBOAHEEL 232 &
BARw (<10%)%. B ol OBMVESCIRIEE
MYy ThBIEII VEKRZIWCIVEERES
ABNBHILFEHB. FRLAEEICESI VK10
mg/day ZEAFET S, COEEO PT ER /MK
BhEHEFTAE HMOFHEITERE R LN F—
Tk, S5O PTHNE30% BLE, Mg 2
B/ B EEFED L) I PE, M/MEEIMEEE L Tw
3. BRK T PTINR<LS, Mfi/ME<5 H/uL 2 BEEL
THZERERINTHEY. LAL, FR: FFP
DHEEEFFHERTELTOPT OFHE%E#EL < L, vol-
ume overload DY A7 b H B2,

R LA 1 i H blocker IR S TO BB
PWHICLOVBRPTHLEINBH?, EFELUEH
blocker DS M ST, I ¥ bo— L HEERHE
TWERmP ZREBRL TSR, Yo b rRy FHENE
RPIRE %2 To T 5,

ALF CREEEHETIL AR E. HLER
BAMET L, HLERTOBEOHFERERE 2B L,
B7 VESTIEQRRAE 2D 5 5, BREMEA LT X
D IREE C X bacterial translocation 12 & % B Il fiE O 4§
BEFBL ka0, HILEREHE2RTLDIIAYT
=D EEHERIToTwA. T, 2RTHED
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FHABE4A1E

WP ErH RN E ST, REAZRF Y Y
b B VBIAKFEF MU T ARH BT AR
YEH®), 57 Fan—RER, 7)) YEBOWT
NPEfToTwa,

T, BEEULEREI/FLT, ¥y 3 v CEiliE
EToTwn5.

FHERAEI 0w b= APELNGEIR, #
EARRICELPICEET S & L DI, SR &

y a7y YEEEEB T, BEREI 2T,
BT EET 5.

(8) By 43Iy

EROBERIS CHMMEM CRRIELRTL L
bH0, —BIFBHOYA I v 7Eh_5 2 Lz
L, TR, RIZEERSIFBREBERTH 525,
AIFO LS CEBEAT, v 74— F - avk¥ b
FHRTC, Fr—-o@BtriMiL 2 iid e s hne
ELBROFIRIEAZLEEE 5. HICHEBHE
EOWIEKC XY, BRETEH6 HIZ 1 AREDRKE
Fr—EEPREOLNARIBIC L o7, ¥Di 13
FTHRBNERENEL, BHICEA2 20
EhDTHLY. WK TEAPT RS
Li0OERIIDFHPLBRFTENTETVED, MR
IEIRCE L HDIRB LN TS, Kings College @
HEFEIEATHELHCORTETHASE, METI
ZOFEFFERA SN Tn B9,

T2, Ak, BUHEIFAEO DDA 2T Th ol Pe-
diatric End-stage Liver Disease (PELD) score, Model
for Endstage Liver Disease (MELD) score /M8 ALF
WHHT 5 Z L FRET R T v 5Y®, Yantorno 5
King's College D38t & B 1T, PELD/MELD score
DEMHEE R L 7%, Sanchez b it PELD score @ cut-
off & 33IWCEREL, HRE8L%, EE 86%, PPV
92%, PEHERYTREY L HE L Tw AP, PELD/
MELD score WML TFTOURLICT 7L AT (&4~
¥—%v b ETEEEIHMBRZOTER I,

PELD/MELD calculator : http://optn.transplant.
hrsa.gov/resources/allocationcalculators.asp

ZO4l, Liver Injury Unit Score (LIU score) 2%/ 2
ALF OBBHEFEOFIICEATH A LIHE
STV LU U T oREXNTE LA EER
HERHATEPENTE 5. ‘

LIU = 3584 *peak total bilirubin (mg/dl) + 1.809"
peak PT () +0.307"peak ammonia (umol/7) 3 L <
1 LIU =3507"peak total bilirubin + 45,51 peak INR +
0.254"peak ammonia.

EFLRABOBY, BEHFEOHTLFI74v%dbo
ELERLTCWEY, BRTEWL OohOEEL A
EheT, WBHDS 13 V72T 5LERH S
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1979 £ ~1994 F DO AF A BREF A& EHR/E T
2, A CHBHESEESNL LI IR UHT
b, FHFRIT307% THolz. —F, 2006 EEOFAE
TOHEL 69% & HLEL ChiZFICFEHElTO
BACIALDEELLNED, MR EEOEK
bZD—REHESTW5.

2006 FEORETEETNEE, 1 BUT ORGSR
BETHp, FEMESREIRRNE LEYET, 20
FNT3% & 75% TRELRZEE R old, FeER
1RBRWCTo4%, 1M ETT76% TH5. EHITHR
MHEOHHFED 1 RRMT% KHLT, 1RUET
1 76% & 1 EKRES CIRITBHERS D FHRIE W,

—HC, BKOF— & Tid, IF|KME 35 L T
ThHE, EERICERRVESRTVSEY, LaL, 3
PARBOALRBERICEFREMENZ L HE SR
Tw3?, 3,RARMOIRE ALF TIRAHEEE (F
S5 h—AMEE, I MV FYTERE Fovrm
$E, Neiman-Pick type C, REY A 7 VERERELR L),
FERATTaT b= R, 74 VAR (HSY, CMV
BE) PHEREEDL—F, REXHELH44ED
2% THRAHEE, BRYE, HOAEEBRLR LR
EAREFTFIER TR OTEE2RRLTE Y,
BHNCHEEICB 21T S L TP R NET A TN
13359,

Pl
L SBRORH

MBEHCBREOERZ I VEARIALEL /-
B, BAE, ALF RO 3 X0 [RE s - Jrlifao
FAEZRT] 22028, FEREVSHOFEF V. re-
combinant human hepatocyte growth factor (rh-HGF)
D ALF I3 9 2R OEMERIBBRSER SRz
B £, TARBBRERIATHE WY, ALF
XA RS, /2, MRgLthar® Zh
5 OWFEDE SICEABE S N RS EE SRS
X ok, ALF o WEHGERERENICH ET 5
LHifEEshs.

BIRTIE, SHHGEEZRLEIELDIE, B
W EIGRROKREDY Ths. KR TOBEHE
TZEFDY, B—iERTOBMICIZRANEHS. L
2o, SHIZEEEHODOBH Y X7 AEY
EANRREIER, BHEARE, SPERERZPLE
LT —2MEYVBEELEZ ON S,
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I
[ BbYLK

=

ALF O¥BEIRELOBETH 5. LD B
Bk, T LT, ALF BRERZ BET 5 RISET21E
DHEIENEDLDTEETHA., LhoT, &S
AHRIELTW3, O ALT>L000IU/L Bl E, @PT<
60% % 7213 PT-INR>15 ®OR Y U V¥ VE>20mg/
d, BED3EEDS b 2HEE M E2HATHAICE,
[FFEE % B9 &3 B /M ERHE el 1k L, B,
HBEREOFHTHRDBI LB THS.
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#1. ABFFLORAYE

1. AR BITOUASAVARESORBENEL, mﬁi@m%&w»z»&mﬁfmmem bhBER
O AR :IgM-HAV btk
@ B : HBs 5 E 13 IgM-HBc Hifk %, HBV-DNA OZREHEDOREHH S
1-O-1. 24EB%H : UFO3IHEOI B, Wihdicl 3 556
. BN HBs FEUISET 1 ELINICREEINE - (LEBEORRHEH
* IgM-HBe HiENW S H D LS
+ HBc il MEDHOES
1.@2 X% U7H: HATFO4EEDSH, WFhdhiEy3 384
« SBEEMI HBs IR BtEoms (A)
+ IgM-HBe ik R {EAHEOES (B)
+ HBe itk B A EDES (C)
. RREEANT HBs FiNERE, HBc Hitk/ia\v U HBs Mtk BEBET, 14EDIAKA
Fim - (i Rl L ES (D) ’
1-@24. FiEREF>V 7 BERL)
ERA, B, COMhMTHY L, | ELINITAREME « (LRREENRIEOER
1-@24i. BEEEXY V7 BEDY : BIEELH)
ERA, B, COMhMicEE L, 1EUNIAENE - (LPREBEOITH L 2 EH
I -@-2-iii. BEABROBIEMEILS (de novo B BUFE)
FER DN
1-@3, 2BAFEBE: - LBOMMIAITHEE LRVWER
*  FRASSESERNCIZFRIAC HBV-DNA SRS CHE 2 L 2 BB LTS

® CH®:HCVHitkiav L HCV-RNA Rty
I® E®M : IgA-HEV Hifk72v L HEV-RNA 3EHEDIES-
® ®0OMOUANR: EBV, CMV R ¥ OBIEREY, FEEiidkRy UREFRIECHER Ui
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Lz Tz, HDF 22T i, continuous HDF (CHDF) +
HDF (#3##:) BE$< .. BEHABEZREBEIHEAMS TR
high-flow CHDF (HFCHDF)-<:EHT & b U CHiAER &
LTHAV3 on-line HDF (OLHDF)® ¥ % bA#SiiT ST
WitDI: 28 HERRIZ & ¥ 5TV e, ALS B{FRIOBEE
247 53%ThH V., hit HFCHDF % OLHDF # BV =4
ED 70-90%(2-0) L BT B LERTHY, LoMAREERE
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EREENE S 9 2 W hEBRRROEE b D2 R -
TE&T, LM b@FFE,OBBIEEERT S - L oXiBR
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ARETEERBARIT. BRTLE OHBR CHERERE
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Classification of the Etiologles of Acute Liver Failure in Japan
- AReport by the Intractable Hepato-Billary Diseases Study Group of Japan -
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ABSTRACT: The Intractable Liver Diseases Study Group of Japan, supported by the Ministry of Health, Labour and Welfare,
established novel diagnostic criteria for “acute liver failure” in 2011. In these criterfa, patients without histological findings of hepatitis
are included in the disease entity of “acute liver' failure,” as in Europe and the United States, In this report, classification criteria for the
etiologies of “acute liver failure” in Japan are proposed.

Hepatitis viral infection is the most important and common cause of acute liver failure in Japan. Acute liver failure is typically
represented by fulminant hepatitis in Japan, and the diagnostic criteria for “fulminant hepatitis” were established by the Inuyama
Symposium in 1981 [1]. The etiology 6f fulminant hepatitis includes viral infections, autoimmune hepatitis, drug allergy-induced liver
injuries, and hepatitis of indeterminate etiologies [2]. In contrast, in the United States, Trey and Davidson proposed criteria for the
diagnosis of “fulminant hepatic failure” in 1970 [3), which includes liver failure caused by drug toxicity, circulatory disturbances,
metabolic diseases, acute fatty liver of pregnancy, and postoperative liver damage, none of which is included in the etiological factors of
the disease entity of “fulminent hepatitis” in Japan, Then, Polson and Lee published an AASLD position paper in 2005 [4], and
“fulminant hepatic failure” was replaced by “acute liver failure”, althongh the etiological factors of the disease entity of “acute liver
failure” have not been changed until now, either in Burope or in the United States.

The diagnostic criteria for “fulminant hepatitis” in Japan need to be revised to cormrespond to those for “acute liver failure” in
Europe and the United States, Thus, the Intractable Liver Diseases Study Group of Japan, supported by the Ministry of Health, Labour
and Welfare, established novel diagnostic criteria for “acute liver failure”, which includes the disease entity of “fulminant hepatitis” in
2011 [5,6]. According to these criteria, patients showing prothrombin time values of 40% or less of the standardized values or INRs of
1.5 or more caused by severe liver damage developing within 8 weeks of the onset of symptoms are diagnosed as having “acute liver
failure”, with the liver function prior to the current onset of liver damage being estimated to be normal, Patients without histological
findings of hepatitis are included in the disease entity of “acute liver failure,” as in Burope and the United States. In this report,
classification criteria for the etiologies of “acute lver failure” in Japan are proposed (Tuble 1),

. ACKNOWLEDGEMENTS: This study was supported by Health Labor Sciences Research Grant, Research on Measures for Intractable
Diseases, Ministry of Health Labor and Welfare of Japan.
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“Table 1. Classification of the Etiologies of Acute Liver Fallure

1. Viral infection; those satisfying the following criteria for Iaboratory data, showing clinical features consistent with viral infection.
KD HAV: Positive test result for anti-HAV (IgM)

142 HBV: Positive test result for either HBs-anﬁgen or anti-HBc (IJgM), but care should be exercised in rare cases in which the test
result for serum HBV-DNA is positive whereas all of the serum markers for HBV are negative®

1-@-1. Transient HBV infection; when any of the following 3 situations is satisfied.
* Negative test result for HBs antigen preceding the onset of lver injury in the absence of immunosuppressive and/or
anticancer therapies in the previous 12 months
* High levels of anti-HBo (IgM)
+ Low levels of anti-HB¢ (IgG)

1-@-2. Acute Exacerbation in HBV carriers; when any of the following 4 situations is satisfied,
* Positive test result for HBs antigen preceding the onset of liver injury (A)
*  Low levels of anti-HBc (IgM) (B)
* High levels of anti-HBc (IgG) (C)
= Negative test result for HBs antigen, but positive test results for anti-HBc or anti-HBs preceding the onset of liver injury,
in cases with a history of immunosuppressive and/or anticancer therapies in the previous recent 12 months (D)
@2, Asymptomatic or inactive HBV carriers without drug exposure; those satisfying A, B or C above in the absence of
immunosuppressive and/or anticancer therapies in the previous 12 months .
1<@-2-ii. Reactivation in asymptomatic or inactive HBV carriers receiving immunosuppressive and/or anti-cancer drugs; those with a
history of immunosuppressive and/or anticancer therapies in the previous 12 months satisfying A, B or C above,
I-@-2ii. Reactivation by immunosuppressant and/or anticancer drugs in patients with resolved HBV (de novo HBV hepatitis); those
satisfying D

I-®@-3. Indeterminate HBV infection; those with HBV infection, but not fulfilling the criteria shown in 1-@-1 and I-@)-2.

*To bear in mind that in general, hepatitis due to HBV is associated with high levels of serum HBV-DNA, except in
HBe-antigen-positive asymptomatic carriers.

I<® HCV: Positive for anti-HCV and/or HCV-RNA

1@ HEV: Positive for anti-HRV (IgA) and/or HEV-RNA |

1-® Other viruses; Demonstration of transient infection or reactivation of EB virus, cytomegalovirus and other viruses through
measurements of serological markers and viral genomes,

II. Autoimmune hepatitis; those satisfylng “Criteria for Diagnosis of Autoimmune Hepatitis” proposed by the Intemational
Autoimmune Hepatitis Group, or those positive for antinuclear antibody or serum IgG concentrations 1.1
: times the upper limit of the normal range at each institution or greater**
** To bear in mind that patients with autoimmune hepatitis might be confused with those having drug-induced liver injuries or hepatitis
of indeterminate etiology. Patients with the possibility of this condition should be treated as soon as possible g cases for autoimmune
hepatitis.

111, Drug-Induced Liver Injuries; those consistent with drug-induced liver injury  based on their clinical courses.
D Drug allergy-induced hepatitis***
<@ Drug toxicity-induced liver injury (excluded from hepatitis)***

‘ 3
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4-¥%* Differential diagnosis between drug allergy-induced hepatitis and drug foxicity-induced Tiver injuries is based on the types and
doses of the drugs and the clinical features of the patients.

IV. Liver injuries without the histological findings of hepatitis; diagnosis is based on the clinical features of the patients.

IV-D Circulatory disturbancesiek

IV-@ Metabolic diseases; Wilson’s disease, anorexia nervosa, acute fatty liver of pregnancy, Reye’s syndrome and others.

IV-@ Infiltration of the liver by malignant cells

IV-® Liver injuries after liver resection and transplantation

IV-® Miscellaneous etiologies

#«36% | iver injuries after operation other than liver resection and trangplantation, those due to bacterial infection, DIC and heat stroke
are in general classified as being caused by circulatory disturbance

V. Indeterminate etivlogy despite adequate examinations
VI. Unclassified due to inadequate examinations
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therapy
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Abstract Reactivation of hepatitis B virns (HBV) and
de novo HBV hepatitis in patients with rheumatic diseases
given intensive and long-term immunosuppressive therapy
with or without biological disease-modifying antirheumatic
drugs is of great concern, especially in regions where the
virus is endemic, including Japan. To ascertain a better
benefit-risk balance for immunosuppressive therapy for
patients with rheumatic diseases, the Japan College of
Rheumatology developed this proposal. All patients with
rheumatic diseases commencing immunosuppressive ther-
apy should be screened for hepatitis B surface antigen
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(HBsAg); those who are negative for HBsAg should be
screened for hepatitis B core antibody (HBcAb) and hepa-
titis B surface antibody (HBsAb) as well. HBV carriers and
serum HBYV DNA positive patients with resolved infection
should receive nucleoside analog as soon as possible, prior
to commencing immunosuppressive therapy. For serum
HBYV DNA negative patients with resolved infection, careful
monthly monitoring using serum levels of aspartate and
alanine aminotransferases and HBV DNA is recommended
during and at least 12 months after withdrawal of immu-
nosuppressive therapy. If serum HBV DNA becomes posi-
tive, patients should receive nucleoside analog treatment as
soon as possible, while ongoing immunosuppressive ther-
apy should be continued to avoid severe or fulminant hep-
atitis development. To facilitate proper management of
patients with HBV infection, collaboration between rheu-
matologists and hepatologists is strongly encouraged.

Keywords Hepatitis B virus . Reactivation - Rheumatic
diseases - Immunosuppressive therapy - Glucocorticoid

Introduction

Epidemiological data bave indicated that aboiit 350 million
people worldwide (6 % of the world population) are infec-
ted with hepatitis B vims (HBV) and that 200 million of
those live in Asian countries [1, 2). Previous studies esti-
mated that the number of HBV carriers who are positive for
hepatitis B surface antigen (HBsAg) in Japan is
1.0-1.5 million and that 23.2 % of the total Japanese pop-
ulation has been previously infected with HBV [3, 4]. Once
hepatocytes are infected with HBYV, replication-competent
covalently closed circular DNA (cccDNA) is formed in the
nuclei of the infected hepatocytes during the viral

@) Springer
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replication process. The cccDNA serves as the main tem-
plate for transcription of viral pregenome RNA, as well as
messenger RNA (mRNA), and persists permanently in the
cells {5). Hence, HBV carriers and patients with resolved
HBYV infection (HBsAg negative and hepatitis B core anti-
body (HBcAb) and/or hepatitis B surface antibody (HBsAb)
positive] are equivalent in terms of the presence of repli-
cation-competent HBV genome in their hepatocytes.
Chemotherapy- or immunosuppressive therapy-associated
immunosuppressed status may increase the risk for reacti-
vation of HBV, both in patients who are HBV carriers and in
patients with resolved HBV infection. Hepatitis following
viral reactivation in patients with resolved HBV infection is
called “de novo HBV hepatitis” and often leads a fatal and
fulminant course, especially in patients with malignant
lymphoma given chemotherapy containing rituximab, i.e.,
anti-CD20 chimeric antibody, and corticosteroids [6, 7).

Recent advances in treatment for theumatoid arthritis
{RA) have improved outcomes for patients. In Japan,
six biological . disease-modifying antitheumatic drugs
(DMARDSg) have been approved for RA since 2003, and the
maximum approved dosage of methotrexate for RA was
increased to 16 mp/week in February 2011, Together with
these changes in medications, gohl-oriented early aggressive
therapy has been introduced in clinical practice, aiming at
remission and maintenance of remission of the disease (8],
Similar theraperitic strategies have also been introduced for
other theumatic diseases, such as systemic lupus erythema-
tosus and systemic vasculitides (9, 10]. As a result, patients
with rheumatic diseases receive intensive remission-induc-
tion treatment with Iong-term maintenance therapy using
corticosteroids, immunosuppressants, and/or biological
DMARDs, which have potential risk for reactivation of HBY
and de novo HBV hepatitis. During the past few years,
several investigators reported reactivation of HBV in
patients with theumatic diseases given biological DMARDs,
especially tumor necrosis factor inhibitors [11-16]. Devel-
opment of HBV reactivatiori and fatal fulminant hepatitis
was also reported in patients with rheumatoid arthritis given
low-dose methotrexate [17-19]. These data strongly suggest
that appropriate screening for HBV infection and monitoring
for reactivation in HBV-infected patients are mandatory in
rheumatology clinical practice (Fig. 1).

In this proposal we summarize epidemiological data on
reactivation of HBV in Japan and in patients with rheu-
matic diseases, Based on the latest evidence and expert
opinions, we indicate methods of proper management for
HBV-infected patients with rheumatic diseases who will
receive immunosuppressive therapy. The diagnosis of
HBV infection and prophylaxis of reactivation are in
accordance with the “Guidelines for prevention of immu-
nosuppressive therapy or chemotherapy-induced reactiva-
tion of hepatitis B virus infection” that were jointly

@) Springer

developed by the Intractable Hepatobiliary Disease Study
Group of Japan and the Study Group for the Standard
Antiviral Therapy for Viral Hepatitis in the Health and
Labour Sciences Research [20, 21], This proposal is subject
to changes as advances occur in research in this and related
medical fields. This proposal was originally published in
Japanese on the website of the Japan College of Rheuma-
tology on September 6, 2011, and revised on Octaber 17,
2011 and September 5, 2012,

Fulminant hepatitis and late-onset hepatic failure
In Japan :

Since 1998, the Intractable Hepatobiliary Diseases Study
Group of Japan has conducted an ongoing nationwide
annual survey for fulminant hepatitis and late-onset hepatic
failure (LOHF). By 2009, 1,186 patients with these hepatic
disorders [19-21], 39 % of which were HBV related, had
been accumulated. In Japan, HBV-related acute liver failure
is classified into transient infection, acute exacerbation in
HBYV carrier, and indeterminate infection patterns; de novo
HBV hepatitis due to viral reactivation in patients with
resolved HBYV infection is classified as one of the subgroups
of acute exacerbation in HBV carriers [22]. According to
this classification, the causes of HBV-related fulminant
hepatitis and LOHF in Japan are transient infection (§5 %),
acute exacerbation in HBV carrier including reactivation in
patients with resolved infection (35 %), and indeterminate
infection pattern (10 %) [19-21). The percentage of HBV
carriers who developed fulminant hepatitis or LOHF grad-
ually decreased from 1998 to 2004, but increased again in
and after 2005 due to the increased number of patients with
viral reactivation in resolved HBV infection [23-25]. Of
488 patients who developed fulminant hepatitis or LOHF
during 2004 and 2009, 194 (40 %) were HBV related;
causes of these infections were transient infection in 91
(47 %), acute exacerbation in HBV carrier including reac-
tivation in patients with resolved infection in 72 (37 %), and
indeterminate infection pattern in 31 (16 %). Among the 72
patients classified into acute exacerbation in HBV carrier,
the investigators identified 17 patients with reactivation of
HBYV in patients with resolved infection; these patients had
been initially classified as HBV carriers showing acute
hepatitis exacerbation. Thirteen of these 17 patients were
treated with rituximab-containing regimens, but some
received other chemotherapy or immunosuppressive ther-
apy. All of these patients died, pointing to an extremely
unfavorable prognosis [21]. Although the “Guidelines for
prevention of immunosuppressive therapy or chemother-
apy-induced reactivation of hepatitis B virus infection”
were first published in 2009 [26], more recent data from the
Intractable Hepatobiliary Diseases Study Group of Japan
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