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BB EINE RIS 2 IR O #IS &

M wEl mE Y hAARAY - L —wY
BE OFEY - kB HHY

B EITU A RRMBCERER (PSC) LML TIRARMARIE R <, M Xhis
RSB ETSH S, PSCICHT 2B, HFLERPHLHBELES LAERICE
WsEha s, TOMREFEPARNELZICRESNS, PSCIZBERPAELBREL
BHTZIEHUBNS <, WHOEEROFEPHELBRBONHNERIBETSS,
AIBICHI S PSCICHT ZEEMBHE BICRD SFAOBIE) ORFHLMOFFRSBERC
T - PR (AL 5 FET) MHBRIFTHIHPRMTE (BHEE 10F) ITRTHS,
ZORRAE LT PSCOBRSBRICBHSN, —ABERERT & PSCIGEITLFTRICES,
COBREHPTESEIEIRARLS N TE S THEMEIE BT THNITHBHEOH

EiB. S, EHIFBEC R LERY 2 0OL L0 RIEFBEOHENEN5,
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B RALMENE® % (Primary Sclerosing Cholangi-
tis 1 PSC) &, JFM - IFSMIE < BRI Ot o
2% K LI o i HITHZE~ & R L EEmI
BAREIELBREROITERTH 5o MMM
U AR SHAINERE &0 RAEIBO B & e
LE I EMIBERTH D, FRUWITRL LTy~
A F AR O A 5] BR SH Lot BE IR A8HE L (onion-skin fibro-
sis) 3052k bd s,

PSC dfRERE I A, OB B RS
REDEHEN® L, WA TIZH 70%I, HETIE
I A0%ICEIT A LA REERA T2, PSCIEH
EBUILNEENDH, DAFETIIPIHE (40~50
) IIHET A ENE L, TN TH L, EHRIZN
Havihm (R8s, Tz, WBSEDR (B2

* Indication of Liver Transplantation for Primary
Sclerosing Cholangitis
1) BB RERERIIE (T 734-855) BB HHIX
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2) it RABHN
30 W WERRNEL

72 MEA) 2FhRAN, ChoDBINIL »hb
SEMRIGET TSI BHOBIE L 2 5, B
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5 94%, 54F 85%WHiItE, 104 70% ELDITER &
FIEHC BIFTH 225 PSCOBRIITEN Y+ 0 —T
#20% D, TORRHF 77 PO REFB &
PG INTWBEY, —F, b ETI RIS
RETONBUHELSHEHE 2009 FiZ BV CHmLE
IR 5058 B BEIT S v, ZORPSC LI LT
B9 HT SN T B, EOMMEERGE SN
HEITRZERE (PBC) 2REETHMLOBEH D -
HEBLAKBT TH LY, RERKTCIRRAT,
PBC DRRUETFEIL 1 E 81%, 5 77%, 104 73%
IZF LT, PSC TOFNIX 14 B1%, 54 75%. 104
59% ThH o7, PSC TR, BREILLAY57 X
R PSCIZRT LIBEM, HEE KB LR Y oOBED
MEAZALTEY, AT PSCIHT2HBED
BB, ¥4 307, FHFEH, BlEiko QOL, FiL
EORMMBEIIDWTEHBAFZLBHT S,
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¥l FHETHK

R=003x (age in years} +054loge (bilirubin in mg/ df) +

New Mayo Model

054 xloge (asparatate aminotransferase in U/ ml) +1.24 (if
history of variceal bleeding *) —0.84 x (albumin in g/ d/)

MELD score=38xloge {T. Bil in mg/ di) +11.2 xloge

MELD

(INR) + 96 xloge (creatinine in mg/ df) + 64 x (etiology : 0
if cholestatic or alcoholic, 1 otherwise)

ADCZE 18, BOLE0R

P, HLHVIEBREEHOREIZML T, PSCIZKS
THBNICHE S & & Hh B, FRERBICHITL TR
DY 43I THEND EBHZRRANDTHIITARL 2
57 C, BHMNNFRSETHRBMAMBOY A S
R RRIEPIHIA 2 LRI EGITIEI RIfER D) 2 7 4%
FERED Y 2 2% L@ AR H 5.
BYETREFIREOEEL, MEERA, FEEE
DFEE D IFHRB RV RIEORIS & & 5. PSCH
B LT, @0 ETIREL Skt
ORFEIX, FHiFbhb, JhbOfERIZEED QOL
RELLBRHODOT, oW 5 EWRIR RSN
B OBA ISR BMOBIE L 25, ZO&
SEOERIIL T L S ITHGE. MIRIE SCEEOREE P HL
REFENIFELEORTE LA L v —75, PSC 4
ORI & UTH R EME, dthimse, g
MOEHAEDTEND, FRIIGER, NS oWtk
MR ILRT 2 50 TH 208, £ITT 5 & Fiko
R & GO 2 4 S WEOWRM B S
bbb, MY BEONE &SR MFLET
Bd, BHEEBTTRANS YL, ¥F 3D, B
HNEIH] (€27 # F— b)), RAVE VL EORE
[OEFDBLEE d, LA LEDNS, MFINCES
IER DS BB OSSR - L4 B
BEICHTEC A B EbE V., WBtEARRANMT
3, KIB#HOWMFOTEESD H FIBTABPIREIRTE
L BRI Y-V HPERETH B, - MERE
LBEOWMB RN T Y bo—- b Rkasniith
1#7 6 &\v, PSC T, TBEIEY 10~20% 1o ff %1 5
EvhTwad, DHETHOEEORE TR, &
4% LRETH BV, IBEHRFEROTR - BT H S
TR EASS VA ARENRETI L 2 i
YHEETH S, fElE~w—5— (CEA. CAl19-9) =M1
WETFl L OohBETTENRTWEY, RIFRT
OAERS I BT OB DL TR SATY
AOTHEEIZSRIIV,

RS S PSCOERERE, FHY A2 2 HELL 8
FEBIG OB, &5 VREETRERIELORE
HHENTEL, 20RTWELDEELIZRT,

772

New Mayo model ®F#Fil€ 7™ 1L PSC DT
FFMNTHDDELTHERSHHERTL S,
Mayo clinic @ F — A= I 6FHTFMOHF 4 M
Ah, FEf MYy L vl AST (aspartate
aminotransferase), 7WV7 2 Vi, YO DY ¥
B, REFRK,L SOBMOFEE AT 5L Risk
score W ENL, COEFNTRESHIELLIF
FTCOTHEMFVEFICABHEY SN S, New Mayo
model CREMEISNAY R 2 237 RIEIZ0KRI%E
low risk group, 0LLE 2 ki % intermediate risk
group. 2 BLI-#% high risk group 24713, intermediate
risk group C® 14E, SEAFRIEZT L EN0%. 80%
LA T & %A% high risk group Tid & #4150~
60%. 30~40% T H%, PSC 28T 2 W BHEHT
S IEAEGRI RO ETHLILPHEIDAITT
2HEDLETHLYE IS BROBIRKE & LTHE
TRETH5H.

T HRiGEDIER E LT < & Child-Pugh A2 7
P LT 5%, Child-Pugh 2 3 7 1E PSC 8%
DFREMAML 2V EFE W,

KMF A eOREREE ML, IZIHE b+ —Fo
HHFBEXHNYE LTHHAZIR TSR TR L LT
MELD (The Mecdel for End-Stage Liver Disease)
score B Ho H), PIIRIETHEMRE IS T S TIPS
(Transjugular Intrahepatic Portosystemic Shunt) ¢
BEMFHE A Tr A7 LTRBINLFHUNT
boleH R{KREBFREBEICEREATEY,
PBCHAOFWA TiE A vie MELD AT 7 23 L
TW2ATE, MYVl Z7L7F= Al
INR, FEBOBET, F—4X—VECHBHHET
ETHbH, BHEWO MELD 237 25 S LTIIEBH
BREMOFHIIFEEIARTH B, PSC TIILTL
bF#HEMMLEVEVI#HELD S, — I
MELD A 27 15 Y. L os#iFEE i B O®IG &
O hAEII BT HREEERERLT
BN,
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Diagnosis

Confirmed diagnosis of primary sclerosing cholangitis prior to liver transplantation

and
Cholangiography

Intrahepatic and/ or extrahepatic biliary stricturing, beading, and irregularity >90 days

or
Histology

Fibrous cholangitis and/ or fibro-obliterative lesions with or without ductopenia, biliary fibrosis, or biliary cirrhosis

Exclusion criteria
Hepatic artery thrombosis/ stenosis
Established ductopenic rejection
Anastomotic strictures alone

Nonanastomotic sirictures before posttransplantation day 90

ABQ incompatibility between donor and recipient

0. FHFE

RO FHFLICH LT, EARWITIEESR
PO o E 8 & v i3 e v, PSCICHT 5 IR
BIFFSBEIRE O - S BB & A LR AT b
NTwh, Ll BERESFAOHTHI
JBE IR EN B L AT RWERTIE, B - JUEW
EVRETH 5o

M. BHEEOEFRE de novo &

BRI B0 B3 IT A & JHAS 38 & D EoREfilc
DAY, BATOMRETIE, KB IBEHIRE s
5 SEAEAFEE PSC BRI C 13 87 % Lot LTI M bF
SEAEG (HTRT, i &y BWr s iR WO
%) T 5AELFERIZ 0% E ZOTHBEDD TR
Thot¥, —F, BRIVES WERBRECRR
sh/z lem BLIRONEEE, £EFO 8%) %L Tw
FEEDITIE 5 TR 8396 & PSC HLIhIE T & B4
DR TH o721, BHBEOD de novo BWOFHE S HW
ZEHMPSCEMTEHBE SNTWEY, PSCIFRHA
HIZBWTEMELS O REEEIEF L5 F 10%. 10
E21% (&kTiE, 5E7%. 104 14%) L &hwT
B I/, BMMELAIS &S HESID PSC 26 OFFA
JRERE L KB OBELRE STV, 2512,
PSC BN KNG4I B 2 RIB O RIE X RET
ALOMELHHY, THHHABRAIHEICBITAA
PR 10, 20 FEFOBIEY) R 71L14% & 31% LA
BHAED 54 2%, 10 HF 2% ICI~ABIIHETH Y,
THEREDFAE ) A 27 b ISTHMIZIA S e L HRE

, ST BY, BRI &6 PSCI ¥ 5 if

EVITIE, 52 BO7+0—T6%ICKBBOSES

BOTVE, RS REHETIE, BHBEOX
BPRBLAWBE T+ - b BEETH 2,

IV. BF8tERO PSC HE

PSCOBREBHMZEDO 7+ 09— I WTEELN
HTdHsH, PSC HREZEIFTINRMANE, @368 K
o, MOREEARWAREAT 52 WER EF OPSCIC#
M 2IBESHEAH Y, LI LTRSS 218,
BN, AN T SRR ERE S SR L,
BWEHEARE XN T WA (£2). URMBROBET
13 PSC DISEIEAY 20% & SNTHICERBLEWE
SN TWAEYN, bhHETEEET B S <. B5R
DFERFH L LALTHEELALTWA'Y, Egawa
LR IB VT EOERIIH S0%ICH LU, 131F
ZHBFFRLILETnE, BERAFELLT, #EF
+— 3 ABHL, HIEXPSCEML ERBITFORTY
b, E£7: MELD A 3 7 A B{EDEH T, PSC B
ABWEREL TV D, TLIEEDRED LOHET
b, HENBHICECTHERBOEEE, bAEICST
BERHBHEOBEIIEE C3hvA, —BERTHE
WIEBICHFHRATRTHE ETLRENS W, £
DEROVAS L LT, BEROHEY, #HiEOAF
o4 FRIOEMESY, HLAP 2 ERHIFo T
B ERFEHICBVTHEIIPSCOFRENH VI
EED, REGERE PSCOBRIIOWTIREENEG
FHTAEEZLLNAY, SLUESBOKTELET S,

V. B#H)
2009 4F 3 T2 HAFTHEAT L2 AL RIF S A6 152 41

D9 5 PSC DEGIL 3BITH 720 BIEER D New
Mayo model iZ 3 tF % Risk score {3 Ai# 2 ALl LT
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L7245, #HBICMIES ZOZMIFLT22 BB
T LA 0 2 FUIBHBZENEN 24, 8» AEB
L. BECTLOEF S PSC DFRZFRDT Wi,
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2. HIE

HFERARE KB F g

(BB FMRBEEKICES>TREGANVATHDICD, ERREE
APNTIEESORVEVRTHBRURTH-TES-BIERERILE
<RBTB. REARTOA RESBETEIRKRTE-TEE-BBHER
MEFESNTOBICD, BRETICST 3aMNEIBAEFEDTY R OB
THd. RA704 FAN-—DENR. COLSEBEDFHRBICS LD
JNFIA FEBNBOLARRST B TRUIIBR2EMLEL.
FHPHBHCERT BEMNE Yavsd, RLBEEOBTEETH
B, COBUERTHZEUBEMEEE BRRMERHICHE. BED
EEREIIRUTLLBR/IRORTOA REIRSTILENGS.

B, BEOSHREIIG LAVERNROR T

LB O FEHET BRSFEDITOND &S IThoT

BISRTARVEH(ZATaNFaqd F)id,
HOGRAE - SHAEHNH B RO TR Y v F &gtk
)52 k=7 A(SLE) % L OJEEH, B ILE,
WA %, [REHMBLREDT L VF—IKE
LRI L L USRI R  E T LT,
I BW LR TWS, QL) BT IVaaN
F a4 FREEESBEICET L FHTIR, BB
PO aHRAErASI L 2B 2 MERTE & 72§
CIREA S B0, By VaansFas F
(AMLARTOA R) 28BM%V LERES T
LATOA FANR=HfThbh b, AFad k7
N3 ZDOEWER T 2 BIRGETELE & BBt
THEEL, ~ETRBEOIN-DLBEOEHP

¥-0—FK:ynaansad k. BENERE, 27
e Fhri—

Perinperative management for patients treated with
ulucacaorticoids

UK Ide. H. Ohdan (3032) @ B ARSI

e S anl

AETERR 704 M5 8EOREHTEE
L FDERHEIIOWT, RFOAR TR 2 THEEDL
TA.

1. RBICHT244EEE
FIaanFa(4 K

AEEEANE ydEGOEEER RO 1DL
BORNEYTHB?. FNVa2Fa4 FidE]
FRETEESN, RKRTHI)GWENS cor-
ticotrophin-releasing hormone (CRH), T&Ef& X
0 S S N BRI B HI% AR E ~ (adrenocorti-
cotrophic hormone : ACTH) % &2 & » THuk
e T, TOREREBIRRTH-T EE-
Bl % 5 ¥ % (hypothalamic-pituitary-adrenal
axis : HPA axis) EMHENRTWAHY. BERAT
i EEEICS~10mg/mY B D a3 vF Yy — )
(hydrocortisone 20~30mg/ B, prednisolone 5~
7mg/ HIZAHE) X HALETI% b o THENnT

4 # Vol.72 No.9 (2010-9) 955
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WBY EFICEENNDS EMEILF Y-
BERT CEE LA LD, 4~6RERIT peaki
EL, BBURAUABMTEEREIIRS. 1
DEEIZL > TITEEREICRED O IC48~T728
MA5sY. ILFV— VORBRITEEORERE
TELZNY HKRKTHI0mg/m¥ BIZEERE%
WL, £E0EEHHEFICES TS, BEIC
i, EHOMR, BRERY, sva—-2 - J5H -
EMoMRE RIEE - SEBEEOMS L &
T, AFEEF MBI A EEEiE2 it
T5LHIHT B 1267,
EHchiaZ VI anFal FokSi
HPA axis ¥l § 5% F7 ACTHH WA ¢
5 EPOAM TR EAEM L, SRR
£iICAY, AIRTAE0ERE LTHY, #EK
A, RIE, BIGERE EXD Y, BEHRE L
TS MUY AIMGE, &b o alliE, Hyoa—
WILESERBET & F— v A KN4 & h5A 5
NA5'". HPA axis#ifl S /- ig ¢ F 4% %
5 &, BERTHEYS ACTHR 2 VTV — b
DEENTEY, ENEHR> = v 71ZaY. DL
LERMA 7O 4 PG BF I B A0
& 5B UREARREORT TH A,

. BT EHEERE &
BHRBETLREDS ) X V8

B EAEIRAE L LTI, MBI VY —
WEENE L ACTHRIBGRER S 5. WM AIBH
B VT b R g R R AE 1 5~20
pg/diTHY, LTFAF oA FPRURENCERIM L T
B <. ACTHHI B R B E &5 ACTH (tetra-
cosacide acetate 250ug) ZHHED D W ITEHEL
THART O LBEM & ACTHHR S | BRI 2 o0 i %
INFS-NREEL, ZOLAOREZALE
HTHY, EFL2BHEIRT~18ug/dI0HHTLE
A+, MEFEINFV—VEDET R ACTHH
R BT AEREIE OGS SR ERAEDHES
AL, BFBoOX7o4 FHETEREVPLETH
B0 UL, @EOFMH TEATENICEIS R
FEMETAILIRIBEALE RV, FuaanF
4 FERBEAREEOFH (HbEBREEILR &)
TlE, ACTHHIBABR CRITHEZFML T2
FOA FEAERETRETHALH "

HPA axisit1H &7z ) prednisolone 5mg#gy

BT o#%5 Tl £S5 8EC L o TEFICHESS
Np2e% LEMMAOES chHE H5sh
RINIINF I, FOMEE - BILLHTEER
HPA axisAEFE b L vbhTWwahs, B
LREmA TV A DI TRy, s vaan
FaA FOHFEG %R L Th S HPA axis DHEEE
VEFIT2ETIEMEET AL bR TY
5% KoT, BEIFEMIIGEMM LIChAED]
H&7:h prednisolone 20mg &L =D& N 13
MFaA FEESSNTHAEE, HAnitS
Wl 53 Cushing HERHELXF L T 23546
i HPA axis A%l S dv, BEHHEETIREIZS
LEHBTRETHAY. T/ BERIEMICS
WML LiZH 72 1B & 72 Y prednisolone 5~
0mgMYzxG SN T 58412, ACTHIHIM
G & ORI R FARERAN IS & Y B ORI
METETY 24, AISIRGEERT2HBbDELT
AT AHY, L L#EBIIE, Frvaandaodg
Fad%3 ST BFHIC B 5 HPA axis ¥
DFEEE 4550, Roid 57, Bixste Ly
SIEME T A EIZEETH B2

. SHRIBARLEXFOC Khi—

BT AR 42 IS & AT I RIS T e &
BRI E S, BMLIERETRET 62w
EBNTWE, Bl EEEIBRReE e 2
&, FERBOGEFIEME O MEET & L TR
SN, BFHIC Y a v s L NRTEAEBTTAY.

B A 704 FH8—ORAOHRE L1953
EO Lewis bk 20D THY, HiEsNiR
TOA FAN—RIGBEHERREO4EDLT, L
BrvaanFal FERALTWA2EED LW
BRAEE TIRA LT ZEFIEAROA T O 4
Rz B ET 5 2 LA —RENC 2 o 72, 4
Ry %KL LT hydrocortisone 200mg % #ral
%5 L LEBBECTEHRTZHE H50IERH
A - M9 1C hydrocortisone 100mg #3%5 L, #i
BT AHENHALC. WETIE VoavFads
FIRAE QRS HRIEREAEORE RIS
CwnEBbh, FHMNRREATOAL RS
W BB EEZLRTHEY, Lpl, &
ERIE THBERENREHETHLZ E2b
KETEHLRZVELTORALPDATOAL FH
N=PFTbh T 5,

956 # ® Vol.72 No.9 (2010-9)
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#l. 2709 KAN—DHA K31 (LHk2& H51H)

ZEEDFERE

e Tl

FhVaanFal FESE

7 ¥

BB~V TFH, KBRS
W, BT ELTRE

heERr | REEAEZER S, HEEUR &
ERAMERE Mk EEFR

O O, REFH, BEEA T8
B8R, FFOER, SfEEESR

B OfE | BUEE a vy

hydrocortisone 25mg ¥ 7:1% methylprednisolone 5mg % F4f
L H B DI RIEEIIEE

hydrocortisone 50~75mg ¥ 7z methylprednisolone 10~
15mg % FHATE EH D VIS RAERFICHEL, il 1~280H
THEEERICET

hydrocortisone 100~150mg F 721% methylprednisolone 20~
OmgFFHLA D5 VIEEERICEEL, #RL2~38M
TEERICET

hydrocortisone 50~100mg % 6~8H¢{l] = & 128k T 7212
0.18mg/kg/ B @ ¥ &t i ¥E I fludrocortisone 50ug/ H %
YavrholRT5ET(EBLS LEMERE) &S5T A,
WAL AT AL 2 MEF b)Y LEEE=S )T
LoDy 5

Smg/ HLLF @ prednisolone #3%5- S N T 2 BH Tt WiH OHEFROBSILETH LA, BINOLEL 2w

5mg/ H 4L prednisolone %5 SN TV 5 BE TR, AFEOHRFRICMATLEZES T3

20024E 12 Coursin 523, BEIREGNLHER
SERFRELAATOAL FAN—DHAL FTA
RWME L (KL, SOFL N1 ridmsricde
DD THY, KEEEILESWHOT
FhwlouwESERoabrd s LrL, it
EOBRBIRESISN TV LPE2REL, 20
BRESZREBOELERE L) A TRELE
L, REOBEIZELT/N) -2 aridicd
TwaZle, BLTIRTAYNTHEIL .
EBHIITREENG . LNBEYHRATOAF
718 — O GE, HFEML SIBL TS
HOBIROFEBIHFIND 2672,

V. AEAGEE LS

TN EER T ORIERE T 7 V2 BV TR R
Bt AR DSIES ¢ A Z & hr 6, ARBROYFE
RO 7V aa T a4 FIAWEEICLETS
2% Lapl, BRorvaansFas Fig, f
BrREREOBRKOP THIESD, LR, mER
H, BIGER LT RTOBREYHBESE, AIGE
LRENFERT AL ELIIREREET 8¢,
DIRARBER 2727, L oTC, —HKBIZBIAT
04 F=8IAERSHET BRI TwE®,
B HEALBREDBIET A b4 >~ & REHE 4R
Ao GaEsi i & 0h Ay — N CREENS
FHERGZOLDOTHY, ZOLRIEFISZ IFHT
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Common variation of 1L28 affects gamma-GTP levels
and inflammation of the liver in chronically infected hepatitis C
virus patients
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Background & Aims: A common genetic variation at the IL28
locus has been found to affect the response of peg-interferon
and ribavirin combination therapy against chronic hepatitis C
virus (HCV) infection. An allele associated with a favorable
response (rs8099917 T), which is the major allele in the majority
of Asian, American, and European populations, has also been
found to be associated with spontaneous eradication of the virus.
Methods: As no studies have yet analyzed the effect of the poly-
morphism on biochemical and inflammatory changes in chronic
infection, we analyzed a cohort of patients with chronic hepatitis
C (n=364) for the effect of the IL28 polymorphism on viral, bio-
chemical, and histological findings.

Results: We found that the proportion of HCV wild type
core amino acids 70 and 91 was significantly greater
(p=1.21x10 * and 0.034) and levels of gamma-GTP signifi-
cantly lower (p=0.001) in patients homozygous for the IL28
major allele. We also found that inflammation activity and fibro-
sis of the liver were significantly more severe in patients homo-
zygous for the I[L28 major allele (p=0.025 and 0.036,
respectively). Although the higher gamma-GTP levels were also
associated with higher inflammatory activity and fibrosis, multi-
variate analysis showed that only the IL28 allele polymorphism,
sex, alcohol consumption, and liver fibrosis were independently
associated with gamma-GTP levels (p=0.001, 0.0003, 0.0013,
and 0.0348, respectively).
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ELSEVIER

Conclusions: These results suggest that different cytokine pro-
files induced by the IL28 polymorphism resulted in different bio-
chemical and inflammatory conditions during chronic HCV
infection and contribute to the progression of liver diseases.

© 2010 Published by Elsevier B.V. on behalf of the European
Association for the Study of the Liver.

Introduction

Hepatitis C virus infection is one of the major causative agents of
chronic hepatitis, liver cirrhosis, and hepatocellular carcinoma
[1]. The best current therapeutic regimen is pegylated interferon
and ribavirin combination therapy [2,3]. Although the eradication
rate of the virus has been improved by extending the treatment
period from the standard 48 to 72 weeks for genotype 1b infected
patients, active viral replication still remains in nearly half of
these patients [4].

Recent studies have identified both host and viral factors pre-
dictive of interferon therapy. Among the viral factors, a forty
amino acid stretch in the NS5 region has been found to be predic-
tive of response to interferon monotherapy [5,6]. More recently,
Akuta et al. identified amino acid substitutions in the core region
(core aa70 and 91) that are predictive for the effect of interferon
and ribavirin combination therapy [7,8].

Among the host factors, many common polymorphisms in the
human genome, including single nucleotide polymorphisms
(SNP), have been identified [9-13]. We recently reported that a
SNP in the MAPKAPK3 gene is associated with response to inter-
feron therapy [14]. More recently, three groups of researchers
found that several SNPs in the IL28 locus are related to the effec-
tiveness of combination therapy [15-17]. We also performed a
genome wide association study and confirmed that variation at
the 1L28 locus is related to the effectiveness of combination
therapy (Chayama K, personal communication).
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These viral and host factors must influence the natural course
of viral infection. Host immune cells produce interferon and other
cytokines in response to viral infection. For RNA viruses such as
HCV, cellular sensors such as RIG-I detect the double stranded
RNA and activate a pathway to produce cytokines, including
alpha and beta interferons that trigger an antiviral response to
eradicate the virus [18]. Genetic polymorphism of genes involved
in innate immunity is likely to influence the strength and nature
of this defense. In fact, a polymorphism in the IL28 locus has been
reported to correlate with spontaneous eradication of HCV [19].
However, little is known about how these factors affect the
course of chronic infection of the virus. In this study, we focused
on histological findings in the liver. We also analyzed viral and
biochemical factors in patients chronically infected with HCV.
We found that histological aspects of the liver (fibrosis and activ-
ity), HCV core amino acid substitutions, and gamma-GTP are
associated with the polymorphism.

Materials and methods
Study subjects

We analyzed a cohort of 364 consecutive adult patients with chronic hepatitis C
virus infection who visited Hiroshima University hospital and received liver biop-
sies between December 2002 and November 2008 and who agreed to provide
blood samples for the human genome study. All patients included in the study
had positive HCV viremia in serum for more than six months, assessed using a
commercial quantitative polymerase chain reaction (PCR) assay (COBAS Amplicor
HCV Monitor Test, v2.0; Roche Diagnostics, Branchburg, NJ). Patients with decom-
pensated liver disease were excluded, as were patients co-infected with hepatitis B
virus, or human immunodeficiency virus and patients with apparent auto-immune
hepatitis and alcoholic liver disease. All patients provided written informed con-
sent for the genomic analysis. The study protocol conforms to the ethical guide-
lines of the 1975 Declaration of Helsinki and was approved a priori by the
ethical committees of Hiroshima University and Riken. The patient profiles are
listed in Table 1. Using criteria reported by Desmet et al. [ 20], liver biopsy samples
were evaluated by two pathologists. To verify consistency and accuracy, one of the
pathologists independently re-evaluated samples analyzed by the other, and both

Table 1. Characteristics of patients.

Characteristics of patients

Age [median (range)| 59 (20-82)
Sex (male/female) 212152
BMI [median (range)] 23 (16-39)

Alcohol consumption
(Unavailable/none/0-20 g/day/21-50 g/day) 64/110/65/125

Hb [median (range)] mg/dl 14 (8-18)
Platelet [median(range)] x 10%/mm? 14 (4-41)
ALT [median (range)]IU/L 62 (2-611)°
gamma-GTP [median (range)] IU/L 50 (7-680)

Genotype (1b/2a or 2b/1b + 2b/undertermined) 260/84/1/19

Fibrosis (FO/F1/F2/F3/F4) 4/116/141/66/37
Activity (AO/A1/A2/A3) 1/102/206/51
Virus titer [median (range)]kiU/I 1400 (<0.5-26,000)
Core 707 (wild/mutant/undertermined) 120/77/167

Core 91° (wild/mutant/undertermined) 107/88/169

ISDR® mutation (0/1/>2/undertermined) 58/70/48/188

* Hepatitis C virus core amino acid 70R and 91L are presented as wild type.
Substituted amino acids are considered mutants.

5 Interferon sensitivity determining region. Number of amino acids substituted
from the prototype genotype 1b sequence were calculated.

© ALT levels of two patients remained around 2 IU/L even though AST and
gamma-GTP levels were comparable to other chronic hepatitis C patients
(peaking above 100 IU/L and returning to normal following SVR), probably due
to deficiency of the ALT enzyme. These values were omitted from analysis of ALT.

pathologists were blind with respect to the IL28 polymorphism. We excluded
insufficient or inconclusive biopsy samples, including those that were less than
10 mm? in size and containing less than 10 portal tracts. The amount of alcohol
consumed was calculated according to the frequency of consumption and the alco-
hol concentration of beverages consumed. We estimated alcohol concentrations as
follows: 5% for beer, 17% for sake, 25% for Japanese vodka, and 43% for whiskey;
1 ml of alcohol was considered equivalent to 0.886 g. The amount of alcohol con-
sumed was divided into three categories: none, light (0-20 g/day), moderate (21~
50 g/day). Heavy drinkers (more than 50 g/day) were excluded from the study.

Genotyping

Genotyping of some of the samples was performed as part of a genome wide
association study using the Illumina HumanHap610-Quad Genotyping BeadChip
(llumina, Inc., CA) at Riken Yokohama Institute. Genotyping of the remaining
samples was performed using TagMan assay or Invader assay as described previ-
ously [21,22].

Analysis of amino acid sequences in the core and ISDR region

HCV RNA was extracted from 100 pl serum samples by SepaGene RV-R (Sanko
Junyaku Co., Tokyo, Japan) and dissolved in 20 pl of H,0. The RNA was then
reverse transcribed with random primers and MMLV reverse transcriptase
(Takara Shuzo, Tokyo, Japan). The resultant cDNA was then amplified by nested
PCR. PCR was performed in 25 pl of reaction mixture containing 2.5 mM MgCl,,
0.4 mM of each dNTP, 20 pmol of each primer and 1.25 U of LA Taq (Takara Bio
Inc.) with a buffer supplied by the manufacturer. One microliter of 10x-diluted
products from the first PCR was used as a template for the second PCR. The
PCR primer sequences are listed in Table 2. The PCR protocol involved initial
denaturation at 95 °C for 5min, 35 cycles of denaturation for 30s at 94 °C,
annealing of primers for 1 min at 57 °C and extension for 1 min at 72 °C, followed
by final extension at 72 °C for 7 min. The amplified DNA fragments were sepa-
rated onto a 2% agarose gel and purified with the QIAquick gel extraction kit
(Qiagen, Hilden, Germany). Nucleotide sequences were determined using the Big-
Dye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems Inc., CA).The
obtained nucleotide and amino acid sequences were compared with the proto-
type sequence of genotype 1b HCV-] (GenBank Accession Number D90208)
[23]. Amino acids at positions 70 and 91 of the core region that were identical
to the prototype (arginine and leucine, respectively) were considered wild type.

Statistical analysis

#° and Mann-Whitney U-tests were applied to detect significant associations.
Simple and multiple regression analyses were used to examine the association
between serum gamma-GTP levels and the values of other markers. When the data
were not normally distributed, Box-Cox power transformation was performed to
remove skewness, followed by linear regression analyses. All of the statistical anal-
yses were two sided, and p < 0.05 was considered significant. All statistical analysis
was performed using the PASW Statistics 18 program (SPSS Inc., IL).

Results
IL28 locus genotypes and viral and biochemical markers

We compared viral and biochemical markers with IL28 geno-
types. First we analyzed the relationship between IL28 genotypes

Table 2. Primers used in this study.

Core region
Outer forward
Outer reverse
Inner forward
Inner reverse

ISDR?

Outer forward
Outer reverse
Inner forward
Inner reverse

5'-GCC ATA GTG GTC TGC GGA AC-3'
5'-GGA GCA GTC CTT CGT GAC ATG-3’
5'-GCT AGC CGA GTA GTG TT-3'
5'-GGA GCA GTC CTT CGT GAC ATG-3'

5'-TTC CAC TAC GTG ACG GGC AT-3'
5'-CCC GTC CAT GTG TAG GAC AT-3'
5'-GGG TCA CAG CTC CCA TGT GAG CC-3/
5'-GAG GGT TGT AAT CCG GGC GTG C-3'

2 Interferon sensitivity determining region.
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Table 3. Amino acid substitutions in the core region of HCV and
IL28 genotype.
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Table 4. Factors associated with higher gamma-GTP levels.

Variable Simple Multiple
SNP Allele (1/2) Genotype p value® OR Estimate p Estimate p
111222 (95% C1° Age —0.00004 0.899436
rs8099917 T/G Sex (male vs. female) 0.04647 5E-09 0.033 0.0003
Core aa70 BMI —0.00257 0.044003
wild 2 17 101 1.21E-04 030 Activity (A2-4 vs. AO-1) —0.02518 0.004103 —0.015 0.1415
Non-wild 3 28 46 (0.14-0.55) Fibrosis (F2-4 vs.FO-1) —-0.03 0.000382 —0.021 0.0348
Core aa91 Alcohol consumption —-0.03962 6.81E-06 —0.029 0.0013
Wild 3 18 86 0.034 0.50 1L28 genotype (2/2vs.1/2,1/1) 0.02641 0.003522 0.03  0.001
Non-wild 21027959 (0.26-0.95) HCV genotype (1 vs. 2) 0.0068 0.471293
ISDR Log virus titer (Log 1U/ml) 0.00032 0.748826
0-1 2 37 890120 1.90 Core aa70 (wild vs. others)  —0.01589 0.117424
>2 2 7 39 (0.84-4.3) Core aa91 (wild vs. others)  —0.01422 0.162341
HCV genotype ISDR (0-1 vs. >2) 0.00253 0.824685
1 6 63190 0.443 0.81 Simple and multiple regression analyses were used to examine the association
2 1 25 58 (0.47-14) between serum gamma-GTP and the values of other markers. All of the statistical

2 p value by y? test for the minor allele dominant model.
° 0dds ratio for the minor allele in a dominant model.

and substitutions in the HCV core protein amino acids 70 and 91,
as well as the HCV genotype and the number of amino acid sub-
stitutions in the ISDR. As shown in Table 3, there are significant
associations between amino acid substitutions in the core region
and the genotype of the rs8099917 SNP at the IL28B locus. In par-
ticular, patients homozygous for the major IL28 allele were sig-
nificantly associated with wild type core amino acid 70
(OR=0.30; p=1.21E-04). A similar trend is seen with core amino
acid 91 substitutions (OR = 0.50; p = 0.034). Patients with more
than one amino acid substitution in the ISDR region also tended
to occur in patients homozygous for the major allele, although
the difference was not statistically significant (Table 3). There
was no correlation between the HCV genotype and the [L28 allele.

We further examined the relationship between IL28 and bio-
chemical markers such as ALT, gamma-GTP, total cholesterol,
HDL cholesterol, serum iron, and HCV RNA levels. Only the
gamma-GTP level was significantly associated with the IL28
genotype. As shown in Fig. 1A, the gamma-GTP levels were low-
est in the IL28 major allele homozygotes and highest in minor
allele homozygotes. As drinking alcohol is known to elevate
gamma-GTP levels, we examined the effect of alcohol intake in

p=0.001
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analyses were two sided, and p <0.05 was considered significant.

our cohort, As shown in Fig. 1B, there was an association between
alcohol and gamma-GTP levels. As we found that the gamma-GTP
level is higher in patients with core amino acid 70 substitutions
(Fig. 1C), we performed multivariate analysis to examine what
factors contribute to higher levels of gamma-GTP. As shown in
Table 4, a simple regression analysis revealed that serum
gamma-GTP levels were associated with sex, BMI, inflammation
activity, liver fibrosis, alcohol consumption, and IL28 genotype,
whereas in multiple regression analysis, sex, liver fibrosis, alcohol
consumption, and IL28 genotype remained positively associated
with serum gamma-GTP levels.

Histological findings and polymorphism in the IL28 locus

We then analyzed the relationship between the IL28 locus poly-
morphisms and histological findings. We divided patients into
mild fibrosis (FO and F1) and severe fibrosis (F2-4) as well as
lower activity (A0 and A1) and higher activity (A2 and A3) and
compared these factors against 1L28 genotypes. As shown in
Table 5, both inflammatory activity and fibrosis were signifi-
cantly associated with IL28 genotype. Inflammation was more
active (A2-3) in patients homozygous for IL28 major alleles
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Fig. 1. gamma-GTP levels and [L28 genotype, alcohol intake, and core amino acid substitutions. gamma-GTP levels according to (A) IL28 genotypes, (B) alcohol
consumption, and (C) core amino acid 70 substitutions are shown. Horizontal bars represent the median. Mann-Whitney U-test was used to compare gamma-GTP levels.
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Table 5. Histological findings and IL28 genotypes.
SNP Allele (1/2)

Genotype p value® OR
11 12 22 (95% C1)®

1s8099917 T/G
Fibrosis
FO-1 3 38 79 0.036 1.66
F2-4 5 53 186 (1.03-2.69)
Activity
A0O-1 2 35 68 0.025 1.75
A2-3 6 56 199 (1.07-2.86)

 p value by y° test for the minor allele dominant model.
° 0dds ratio for the minor allele in a dominant model.

(OR=1.75; p=0.025). Similarly, fibrosis was more severe in
patients homozygous for IL28 major alleles (OR=1.66;
p=0.036). We also performed analysis of the association of
IL28 alleles and histological findings after adjusting for other fac-
tors that might influence the activity and fibrosis of the liver,
such as age, gender, and alcoholic consumption. The IL28 allele
was associated with F and A factors independently with adjust-
ment for these predictive factors related to severity of liver fibro-
sis and inflammation (data not shown).

Relationship between histological activity, the IL28 allele, and
gamma-GTP

As we described above, histological activity is more active in
patients homozygous for 1L28 major alleles. However, it seems
contradictory that IL28 major allele homozygosity was associated
with low levels of gamma-GTP, but severe activity was associated
with high gamma-GTP. As shown in Fig. 2, however, when we
compare the allele and activity the frequency of patients with
higher activity (A2 and A3) were statistically more frequent in
patients homozygous for major alleles (Fig. 2 and Table 5). When
we compare gamma-GTP levels of A2 and A3 patients between
patients homozygous for major alleles against the others, the lev-
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Fig. 2. Relationship between gamma-GTP levels, histological activity and IL28
genotype. gamma-GTP levels are plotted according to 1128 alleles, and histolog-
ical activity. Horizontal bars represent the median. Mann-Whitney U-test was
used to compare gamma-GTP levels.

els were significantly lower in the major allele homozygous
patients (Fig. 2). A0 and A1l patients showed similar results
(Fig. 2). gamma-GTP levels are also significantly higher in
patients with higher activities (A2 and A3) than in patients with
lower activities (AQ and A1) (Fig. 2).

Discussion

Polymorphism at the IL28 locus has been reported to be associ-
ated with the effectiveness of interferon and ribavirin combina-
tion therapy [15-17]. We have also found that the
polymorphism is associated with the effect of interferon mono-
therapy on genotype 1b infected patients as well as genotype
2a infection in Japanese as well as Taiwanese patients (Chayama
K, personal communication). The polymorphism has also been
reported to be associated with spontaneous eradication of the
hepatitis C virus [19]. As levels of IL28 gene transcripts have been
reported to be higher in patients homozygous for the interferon
response allele [16,17], we hypothesized that the polymorphism
is also associated with inflammation and progression of chronic
hepatitis. As expected, there were significant associations
between IL28 genotypes and histological inflammatory activity
as well as the degree of fibrosis in chronically HCV infected
patients (Table 5). It seems reasonable that the inflammation is
stronger in patients with elevated IL28 production because this
molecule induces expression of interferon stimulated genes,
including some inflammatory cytokines. As the polymorphism
is associated with the effect of interferon therapy, the interferon
therapy performed before biopsy might alter the results. In fact, a
part of patients in this study were treated with peg-interferon
and ribavirin combination therapy and the treatment outcome
was associated with IL28 genotypes and core amino acid substi-
tutions (data not shown). However, when we analyzed the rela-
tion between the [L28 allele and histological findings or core
amino acid substitutions in only treatment-naive patients, the
results were unchanged, suggesting that the results obtained in
this study are applicable without regard to history of interferon
therapy.

Interestingly, the IL28 genotype was also associated with
gamma-GTP levels and core amino acid substitutions, both of
which are known to be predictive of response to interferon and
ribavirin combination therapy [7,8,24]. The levels of liver
enzymes such as ALT, AST, and gamma-GTP are usually higher
in patients with high inflammatory activity. However, we
observed that the levels were actually lower in patients with
the favorable allele at the IL28 locus (the major allele in the Jap-
anese population) (Figs. 1A and 2). A lower level of gamma-GTP
has been reported to be associated with positive response to
combination therapy. Further studies are needed to clarify the
mechanism underlying the relation between gamma-GTP levels
and therapy effectiveness. It would also be interesting to study
the relationship between the IL28 allele and steatosis in the liver
because gamma-GTP tends to be elevated in patients with steato-
sis, and steatosis caused by HCV core protein has been reported
[25].

Similarly, viral wild type core amino acids 70 and 91 (i.e., core
70R and 91L), which were already known to be associated with
positive response to combination therapy [7,8], were also found
to be associated with the favorable human IL28 alleles (Table 3).
If viruses with wild type core amino acids 70 and 91 are more
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susceptible to interferon therapy, such strains should be less fre-
quent in patients with higher cytokine levels. Viruses with wild
type core 70 and 91 amino acids must therefore have some sur-
vival advantage in order to replicate in cells in which the level of
1L28 production is high. Searching for a target molecule in the sig-
naling cascade from sensing of the virus to production of IL28
might help resolve this question.

We also observed an association between high gamma-GTP
levels and core amino acid 70 and 91 substitutions (Fig. 1C),
although in multivariate analysis only IL28 genotype, liver fibro-
sis, sex, and alcohol consumption were significant predictors of
gamma-GTP. It seems likely that these factors mutually interact
in the presence of the virus and cytokines. Understanding these
relationships will reveal the mechanism underlying the effective
response to combination therapy and may suggest new strategies
to cope with the hepatitis C virus.
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