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bﬁ@L%H%BMH v4wx@mW@%

L3O TAAD 3%, 300 HABTERET B &>
b T, EERTRAFRC L ZRREH
DEBLEERBEDOREFRLICLD HBV £+ U
TRBEVERICH 5. EE, FEBTOF T
KHETF LREETOF » U TR 1~2% L&
26N T35, DBREOHBV £+ U704 <%

B 3ELDADRER DRI BFANIC RG L /-
HDOTHBHDB, FD%HLFHERHBY $+ U7
DRI ORBRETH LBEh 7. BAETIEH
HHBV Fx U7 THAEEEIIL, vy
7 7%‘/%‘%@75%?#92@’(3‘6 D20 LT DF U
TEIIEAL T . —FHBV D genotype A
0)5‘&*%% L, /\ Mx?‘éﬂ:ﬁ" BHE[EEME DB

BERYGEGIOMEMBRE I TV 5.

HBV &+ U7 O B ARERIL, FEK HBe #
FBETTAIVAEBRENC S b 6T ALT
EEE ORI (HBe IEBH O BERMEF + Y
TIBOBES. TOH, BEORBIGEIL Lo
'C HBe #i{E\ & seroconversion #%, BHKHEY

KIZALTEE®, VA VAEBDOET L /- HBe
TGS OBEREF - D T AL LELENT

5. seroconversion DRI 10~ 30 B RIZER
HENDLILBEHL, THEDIESIBIDRE L.
seroconversion 232 & HEEHAIC X % < OFESI T—
RO RORBESRDONS. Lo L—OE
PICIIFr g 3eee L, 1BIERFR, FFEEEA L
Tr2EALROONS. FHBVF 4T D
58, BEREEF+ VT Lo T THLIFERE
DRI D D, EPNTEABERNETHS.

<($%&ﬁ§ » ,
’TIBV#%UTQﬁﬁ%@%?%éif,HET
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DNA &, HBe HiFEOHIE, FF#EREZIIEHN
WKLETHE. T-PEKRERICE HBY geno-
type ®—EBEEL T T BB LW(LAL
RERRBEARBD SN TV, BEOBE
i3, HBe#fiR O, ALT EORMOIEER
{t., HBV DNA &3 5 log copies/mL LA F % ##%

FBIETHL. BKMICIE, HBs RO
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W RO
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@Zﬁ%‘ﬁi&k V"CB?—LTR&H%/A%@%% ]‘7
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‘235 BRI EEORENIC L - T HBe HLR D
EELCHROPRAMEI NS /-D, BT 5
o HAORIRE Ttk { IFN BHERE S
REREBELL TV, PEETR, BB7 3o
THEIORPIRE 2 EREERL LT 5.

W

a. 1F9—JI0VIFN)EE

DBRETHE, IFNEED HBe SURDEBEF %
KHLT6 2 AHREORBBRIBDON T
W5 DPBETOIFN BEOREBEILH 20%
MG 6 » ARORRTER L72b b MESHh
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N ORI BEER AR

=1 35k B HIBHTROBEAANRSA >

QT FAhaE

= HBY DNA =7 log copies/mL <7 log copies/mL
HBe #1/&
— X
o B DIFN 815 (3 7 AELE) PN EHBIE S (3 5 BLLE)

DR BEHE
e HURFEE
HEW

QIFN REIRS (3 # BLLL) Z%%)L\{il T

BBEBEF2 U EOEFTHMICIEIFN, T
HEI)

s, ALT2311U/L T, HBe HUEMSME(L, HBV DNA £ 6 log copies/mL Bl E, HBe HURRRMEE, 4log co.

pies/mL L _E

£2 35U BRIBHEFROREBEHARSA

(R 1 X 03w

HBe S BV DNASE =7 log copies/mL <7 log. copies/mL
o RIS DT FHEIN DI FHEN
- @I UFHE I +IFNEHERSE (3 »n ALLLE) | QFN REHES (3 » AELE)
e iR ToFhEl IUoFHEN
SESRIE, ALT=311U/L T, HBe HEMSEL, HBV DNA B 5 log copies/mL Ll E, HBe FURMEMEEL, 4log co
pies/mL DL F (R T kX vEmh
T 52, BRI HEFITFE A 35 AR, b, BEFIOIJEE(SITIY,

IR ALT @28 VWA Th -7, CDT L

MB, HA KT 4 VCB 0TS 35 RO HBe

FEBEEMACE, IFNEREBEEZIh (L

5.

Q MF5H) O sevesecsssscesssesane

D2I7JI0O> 18183005 ~6005H
AL, R TREAGHIES, 2~4 888
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Dy O A T EB A B @) 600 H~
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BAI, APESY
BEEEDEEU

@®TJ 10O #8300 HEA, SESEE
Eldess, LikeBRB181~20, 28
L1810, EREEEREEE
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4 BIAVSMERR

x5SR BRBHITFREEICHT 5RET SRS ”HARENA RS4 Y

SIT7VVESHRE
HBY DNA =

3 SR SELE

< 2.6 log copies/mL s

IoFHENOEmg/BICYIUEZT

Ad O a]

BTH* | T FHEN0.5mg/BICHIUEZ | 7

—

7 100 mg/ B A kS

1

= 2.6 log copies/mL
BTH*

bHY

TF7#EI10mg/BEHR

TTFT74EIN 10mg/B

* BTH : breakthrough hepatitis
w5 IO EREOLWC EEETRRES

hTW5b. 757 ENVRIV/FAEI EHEL

<, HBVDNA OBAETEEY, /537

v & OB TRAINDOIE Y A IV AD KBRS
ERTHLI EBFEINTS. —FLV/FH
VIVOBEL, SITYVVIEDT A VAREET
AEGITR I VT HEINVED A IV AOHBE DT
EERDHIDZTOFERICIIEE TR bk
V.
O A (O evoscescecocsesscoe
OS5 (10mg) 188/B(5 1), £O
W5, SITU_EETT- L BIBEC
STV 100 mg EHFRBS T3

IVFAC L2006 29 AcfRIRER &7 -
feiicin g7 I rlWEITH S, VT AN
B, 3 7YV &L THBV DNA Ol =&
THEIC B> TWAI &, EBB7Ior %k
{8 FIRE (7 (natve fEHD 1= B4 ‘hmh}r“f A 20D
maanmftﬁacaﬁFééft DL DD
ek HA RS T najve ;IE{”"IJL Wi A
~Eﬁ%&&ofv@ —FHERR L A2k 5125 3
ToVIEET A VABSHB LIESI TR, TvT
HENWEBEIC k- TV T HENED A W AD
HEOTFEE®ESD D, TV FhEIVOFERIIERE
T Tz bixyv.

O 475 Q) ecoseccccccsccsccos
DNNSIJ)L—R(05mg) 18/8(H 1)

(RARAIE T 2 BEIERSERZR T4
BHRHD. COEORICERSTDCE
%L\, ROKBE

QINS2)—R(1.0mg) 18/8(5H 1),

,-.
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RO®E. SITIVREDAILRAEIR
BTl 1.0 mg BEDTIRETH D. CDB
BOITIUHLBYDEIDINELD
z

IVFACIWDEBZIC L » THRT o7 3|
DFEBELEMLTETCVS. b EHEFTITY
VERBERL COWNESCORER T J 1 7 SEIE A
DFELOVTEHAFSAVIERRL TW3
(¥23). HBV DNA £ 2.6 log copies/mL L E

T breakthrough hepatitis (BTH) % 58 /= fE Flid

TOVETTFT7 A, BTH 230 T
‘/‘73\«‘ IERBOEFATECENIST I TV
D A W ADOFEZTEDR L TEY A IV ZBRD
SNATETVFhEICEI N B 288, 3F
PLEFSE L T BEFATEIEY A IV ABRD L
NATREIPEVC LTI TV RHEL
BTH HHEBBFICI 7 7 + U BT A2 b &
L7V 3. HBV DNA &4
WOEBIDS B, FEEEL 3 FERE THEH T I

TIOVIMEY A IV ADFEE S A RREAEV 72D

IVFHAENVCENEBXRETHSHH, 34U LE
FEGITRIEY 4V ABFEEL T 5 RS
B RBILDSITIVVHMREL TS

Z Dl

HAFRSAVOBRE LT, BEOTELEE
T HERNLZELFABPRRENTV B (K
4). BEBHFLORBIZME« DEMATENID
N, EE, TVANAT—H—, FESBFTR. 5k
Bl eZBR LUBEHNCHEETINELDS.

2.6 log copies/mL
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%4 BRSHRROREHA RS OHE)

1.

2.

>

o A L REEENL, ALT fEAS ALTZ31IU/L DB EICERT . L& U BEE® HBe RG], 4515
OIS 8 UL \VEI T ILAFEEEEE (SNMC, UDCA 2 &) TiRBZEH D L LAIETH 5. -
= (35 M) EHITIE, A2y —T7 AV (FN)EHREG A ALEBDVEIVTHELESsEy -
5 270K, IFN, BT FOSORHHRREOZET S, LELERROBVER T g,
@ HBe HE D seroconversion & B3 L follow-up T2 HD. (IFNEEEDEFREERIL QO[EE
ELEEACEREHEET D) ; o
chi 4 (35 mLL ) EFITE, BEY FOSRERBE, 2T HENPE-BRICAED.

FFEEAEE IFNEREOZ ENELS, TUTHEINERHDSNET YT AENHIFN BIREEDERIC 12
STTUURBIANRICEBFRCHLTE, 7774 EVNE—ER (C7x5. HBEBEFHETHTE ey
DNA B LR UEBETT T 7+ ENERIRTS.

FFEZH S L U IFRBEARROEN D, BT O DREETTD.

e nd
P vy

1.

2.

ot

HIV 288t L TWBERITHE, ToFALLOERICEY HIVEEY A LZADNHRT 5TRENS Sz =
HENFERTER.

HBV DNA BAME@ET ALT EAEZROETH > T b REiElfER O & 2 EH RN AFHRSECIE HBY DN: 8
REBLTBEOHBEL &I ENHIIOFENVETHD (el - (EFPRERCIYVREET 2 sar
RICHTBRESTA K714 8R). (olk 1k

O3 ER e 19 EERIE - pHEMEHRESE, FH20E3H
1) BEmiEN | B4 BB EHREEYS, FRETR 2) Suzuki F et-al: Bfficacy of 6-month interferon ther-

REETREE (ALY, FEEYEDLY A apy in chronic hepatitis B virus infection in Japan. ]
2 R BEOEROERICE T 2R, TR Gastroenterol 39 : 969-974, 2004
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#5% (Review Article)

: 8 (MEMBRANE), 34 (5). 259-265 (2009)

[@BE | £4EEEL KUY A FEETEESROEFBERR |

EFERIEEDO CEFR VA I AERIRICEIT H1%E]

el e

ESTRSEZER U VARSI T 162-8640 HEAEERHTEERA L1231

Critical Role of Membrane-associated Lipid in the Life Cycle of
the Hepatitis C Virus

Hideki Aizaki

Department of Virology II, National Institute of Infectious Diseases
1-23-1 Toyama, Shinjuku=ku, Tokyo 162-8640, Japan

Systems of subgenomic replicon and recombinant infectious hepatitis C virus (HCV) have been established in 1999
and 2005, and virological techniques are able to be applied to the HCV research, especially regarding molecular
mechanisnis on replication and: virion assembly; réspectively. \We showed that HCV active replication complex con-
tains membrane structures, characteristic of lipid rafts: We also recently demonstrated an important role of choles-
terol and sphingolipid in HCV infection: and virion maturation.  Finally; inhibitors of cellular cholesterol and sphin-
golipid biosynthetic pathway efficiently block virion production. Association of hepatitis C virus with lipid can be also

a source of new antiviral therapies:

Key words : hepatitis C virus / life cycle ./ subgenomic replicon/” cholesterol / sphingolipid

1. [FU®IC

CRIFFRUAIVA (HCV) BPEEETHATH2007
A, HERBTIETIO0FAICODES L &3, 2D
ZINI0~0FEL NS BHIM 2R CBEITFRN S
BEANCETL, BRICHFHIEBEREL TWS52,
W, HOVERUEIZH T 2 R Einikliiid 1 > ¥ —
7> (FN) EUNEBY DR EBHHEEETHS
N BHELZOREREOBEICTERN, DA
S EEEORBAE TN TNSA, HCVICIZHE
DEVWIANAREERNEELE Moz, HCV
DOEBHRIE Y IV BT OFIEY O BRERRNT
EHROMIEAE. F7z ERHOBRE/NEGYIELE
LiaWwiz®, HCVO A WAL F N
P HWERBEERICES UL, mHEALN

Tel : 03-5285-1111 - ex. 2521
Fax : 03-5285-1161
E-mail ; aizaki@nih.go.jp
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2. TOE IR HCY O R E O T Iz,
HUANWAED DI F > OREMNBNTEZ. Lh
U, 199 EIc R cCHEEE T B SERE®ER
<BTZ ) ALLTYACNREREIND, INEEYD
ICHCVOEEICET 2RSS INICED SN TE
Too 50, BUERFREBEN S BN JFH1 %O
4 ) L RNA Z PR e fse o Huh-7 HIlgICEA T 5
TEITED, BT AN AT R RN TER
THEMMN 2006 BICHENL SN, THITKY,
HCVOAFRBOTRTEHEETELZERRDHEILL
el sz, HCVIE 22 o mE s gk,

2. HCVODHEEIE

HEIN TWHIHCVOLEER %2 Fig. 1IZ/RT.
HCYVR LTSS —%4 UTHMBICERYE: (&F
Attachment, #AEntry) L, KT LD 71 )L ARNA
Wi X3 (Bi#% Cytoplasmic release),  Z#AY A v



260 AHIA : EEBEIEE O CRFFRY IV AERRICBT 5134

E2

. Core .. Attachment

Replicati Translation
(—) Replication (4 ,ﬁs&,ﬁ\
ay— o e— a Lo

Cytoplasmic
release

Fig.1--HCV life cycle 19,

> U%—RNAELUTHE, TORNAODSIEBRE
BRICHFET S IRES ) 585K (Translation) 23RS
hAZRRAEaNERINS. ZOMBAES
12, MO 7T S5—HIZEo TUAMINVANTZE
BT OREEATHHIATEHE2DOIIRO—T
EEEL, B2 ot (Processing) 35, %z,
DANAEENA—-RTEIO0FT—ERLDT,
Ju5F7—¥, AUh—+¥, RNAKFHERNARY X
5—+¥ (RdRp) I ETAINADEBIZHELIERE
EaBNTOvRAE3NS. UAJARIZa—RaniE
EVEEEFICE>THY JARNANS A T AH
RNAREE X, HMESANERENS. Th2
HEIZLTTSAERNAVBEGR S (B Repli-
cation), 1V ARNA®mMRNAE U T@<L. 1)
ARNAMOTEHEGELTX I VA ATV RER
RLU, E5iIoyRo—7EANEEL TMNaK
(ER) TUA AR TARIL (HZF Assembly), b
SOAINYEBOMRBEICEL THRANEH
(Release) ENdHDEEZLSNTNVS. HEOX
SHHCVAEFBROSBELLDATY STUAIIAIZ
MO ER, DIVoE, BEBEE WS EEGERZHES
ThWaEHEEEIN TV,

3. HGEEEOVAINARY/ LABRICET
51%3

AN ZS I ABERIT BN TNSSB#EETFOaI—F

T B5RARp DL BB ZEO>TNEBDEEXD
nTws., LaLiahs, REFEHX T2 RIRp 25
BT LAEET S, TOBEMIISEFRENRL,
EREDOEIRHHERLZ k. —BNIC, HH
R H/2 RNA A RICIEHIE Rt NSEE D
BrEZONTWEY, kol EhMd, HCVER
OFFFRICIINSSB T T, MMONSEFCEER
FREA U EBEAA2HELE ETORANE
BHEWSTEREXSNS. T, HCVIL U

S UAFARHCVY ) AOESEE R TS LT

JEgicAS E g a N/, 19994, Bartenschlager
5%, BRHCVY S LAOHRTUA AR TFEZHRT
DHRES NV EEEEEARERETICEEHRZ,
FOTFHIC, &DBAITHCVY ) AOREM SHR
B2 E %287 5 encepharomyocarditis virus
(EMCV) OIRESZ#EALZRNAL 77U a2 &EH
Lid. ZORNAZFS A7/ bLEREEE
HEATCESETSILT, BREEITSHCVEER
FEAEZBEESULHCVY J hE, BEIZZOHCVE
EFRERLISHiRERIRT S L2HELL.
ZLT, COXSHBHCVORNAL YO DERZE
HRTEBHEMA RS AT 7 Uiz MM
BHEHuh7HRO—BLr5E5H, ThickD
HCVTHIDTY VINTBEBVRIVTUAINADER -
B ZMITTE 2RV SN .
EESIFIOLVTUICHBRATERELTNS
HCVEEFEEELEWEEZ X, LYo iz
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AWT, 772F /<4 DAEL THEMNODNA
EEERNAR Y A 5—E&2#M A LT, 5-bromouri-
dine 5'-triphosphate (BrUTP) Z#ifiCEAL, %
BHBHRETEELRLY. BrUTPABDAENH
HRICERSNIZHCV RNAIZ L 7' O RO A
OMEICHAROBENE L TERD S, Ihb
NS NIVBESRBELE VYO #lazE
THEMETHET 5L membranous web] EIFIEN
HINAREEYNRRBDOSNDZ I ENREINTS
D7, HCVOEZTOREE, FREEnZREREHES
BTHRBOEEENEC D ENHAENTNS.
ZOEI BT, HCVEBRELEF N P—0D
FHROBEBE TAR DROBEBEILEL TH
HEXhTWsY P EZENS, HCVOERIES
HITRAHIII O membranous web IZFELTWAS D
DEBEDbIhS.

RIZ, ELFHNEEZRANWT, EREEEMHEREL
EFOHCVHEMESHREZRBRELBIT IS L2
BigL72Y. Wiz ESBERICEBHEL, SEITA
BTtk BREDERE, P aBEBEARET
EEFDOMOMBERMICHELE., ThThOHE
BZITONWT, ZEETTELY (7 7 0—RAEE
BEE2RWTEMEZTY, BSTFEROYNNIE
B EL=. HCVRNAE NS NV EIZBEE 2
B &7z, lysate # Nonidet P-40 (NP-40) ®
Triton X-100 (TX-100) 72 E 0L F > HREENE
RITUEL 2%, FRRICHOELZE IS, HCV RNA
ENSHZ ORI EOKRRS IR EEERRBEES
(DRM) B>k, 2hTh o2 CESLED
(CTP) Mz, ZOWMDABLZEEICLEZHCY
RNABBIEMRAEZfTo L5, EHEIZDRMIZ
OHBHINZ, DEOZEnS, ZODRMICER
EHEERFELEHCVEMBEAANEET S I L0
BHUZ. REBEERFTAEEES (DSM) THBNSH
N BEERD SN, BARBET O LEZ S,
BHENAE oI END, TONSHNTER
HCVHEREAKEZRERL CLWinEEZSNE. B
ok, HCVERESENDRM KR ah
ZEMnS, HOVEHBEAGHRMNBES 7 FERKALT
WBAREMEDRB SN, T TIDILEEDNYD
5iHiz, BES 7 FOBBRRTHBIL AT
—)VERETHHBEZOH S YR (pore-forming
agent) TUHLZEZA, NSY NI HEIZIRES
TROI—H—THBHRTY 22 LHIZDRM» 5
DSMAE#BITLEZ. HiZ, HMG-CoAL ¥ 7 ¥ —+t
FREFIOONZAYF T U aMiEaNOa LA
FO—)VEREMHET 5L HCV RNABRIZI R %S
B2EMS, BEST FORHCVERBEAERLFESL,

—155—

B (MEMBRANE), Vol.34 No.5 (2009) 261

Fig. 2 Model of HCV replication ?.

HCVHERIZBWTEERBEI 2R L TS AREM
ARBENREY, £, NSEAMNBES 7 MEE
THEOEMHTHIET, SEA T+ IBEER
HEANTAINAEHENZADEWOSHEND D,
BES 7 FOBFETHEETEENEZSENSK
EAZRFI D,

PLED &SIz, HCV MO EMEE ED/NINT
BERESHERRL, BRI BOLEIASNTN
5. BEST7 MIMREBEECIA 7 TREEOV
AFa—)VIZEAREBNMIREZRYT. ZOBES Y
M, BEREZAAFOLDZEVWERRS, 57
FEEDNEELTEBEROBDIZE-ED, /NEZF
BLEDE, FA4FIvIREELEBRS, 57
AT (Y NI EORBECHENEGR, /)
WhS AT var, BEAREZH-TWSEE
Abhaw, £k, [BEST NI TNV Py
ANADES - HE, LREEALEUVANIDE
& - HEDBA, IXRTIUAINVADOES, a/Py
F—A IV AAIDEA, HTLV-1 DEHSPES,
IUAAMBEILINVAOBA, BMEUANVADES,
AL IALINVADES, RSULINADESR, ¥—
TWITIA VA, aduALIVAOEE, b MEHIA
WRZATGANADEESPRA, Tad—UA)VA11D
BA, REDEIDTANVADOBARKTFHRICE
HRBE2REZLTWAZ ENREINTWS. L
MUANS, ULIVAY ) LERMICEEERZE5EZS5
EIHCVHIETHID TRENAE?Y,

Fig. 2 HCVERESBBRETIVERT.
HCVNSZERIZER T&RKR SN, NS4BIIEIZ, NS5A
X2 O5%MT, NSSBIZZ D3k ClRICY > —
LTWw3s (A). HCVNSEBIR IV IHicwmxE I h,
HCVNSEHRILTHAETS. £, HMERES >N
JEO—DT, MBEAEBRECIEODOTWSEEX
531 T VY5 the human homologue of the 33-kDa vesi-
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cle-associated membrane protein-associated protein
(VAP-A) 13ZDONKMTNSSB &, ROV
RO )VEE T NSSA L #8552, NSSAITIEE S
ThEF<HEEL, N4BIZH<HET 5. ULEhS,
NS4B AT & 725 T, hVAP-33 % NS5A &3kiT, filt
ONSEHRZEES 7 b LIHE - HEd2%EzH
STWasbDEEbhad (B). —MMic, BEZ7

MIEBICELEEBHL, EHERVELTHDY

DEEZENTWS, LMLENS, NMBOLDIZT
HEWKEESTHEANE> TWEHE, —ERFEL
IEES 7 MATREEAL, BRIERBICAESL
mY, FOBBTEREEODEHEZEHIEIEEND
%5 (0). a5, BEOEARLVSHEET IRV
F—izkbv, Bi3/NEEERTZLIES (D).
BEIZ, NSABEBBEMTH ZO/NMIBEEms &
WEINTWS, T ZIRHCVRNAPRDAENS
Lickb, BEUESHEED, BHBKREDZDDL
Zzo6N05 E). BLEokdiz, IBEI 7 MINSE
HEZEEIE, #ERERRITRLETTERS, b
g &y, BCaEsh/ZHCVEROBRZRET
HBERHSBOEEEINTVS,
wESIFILTYa s MEE» S HCVERIESHZ
SUESZLLOAFETEYMEEEZHELEEZ XM
HUZOREEZBFLE?. SEERNPCREZAL,
BRIESEFTDTIA, AT AERNAOIE—K
IZOWTHRREEZS, Y4 FTABERNALICHLT
75 ZERNAIO TH ok, HHEE1% NP-40, 4CTT
LI, RNASMBERS /us7—ETUERLTDH
HCV RNA®NS & U\ 7 BidnfEahizho ey,
JeE o 7 A E N5 L DR nEM (1% TX-100,
37°C) THUEL7=EZ 5, HCV RNARNS S /N7
BIZIRNASREZRS ToTr 7 —ERZHIZE{L
.o ool e, HOVERESAEIEEI 7 b 2
SUENEBERICEEL, ABKKEET 5 HCV
RNA® NS & > /8 7 B34 3850 & O RNASMRRER T
TOF7—FRHLTREZINTNEDOEERS
Niz. BAROHIR TR, HCVEREAKIIE/NEE
ERICEEINTED, AEN5EE5L/AZHCV RNA
BEMEAAICEETEY, BRIV ARR
TWBHCVRNAMT > T L — R &R0 TRA T AH
RNAMEREN, TN2eb LIZE RO 7 A RNA
NEREND. BEICHERENSS /87 BTN
TR I hARER AL, ~EHCVEREGHhZY
FRU, RNAZBBINEBINS L RGERIC RNADESE
EhabOLMETES. B/ABEAIIIHCY Y / A
DEICHUTNSY /N7 EORIF1000F L EER
BREELTWEHO0D, ERESICEDo TWD
DIRIFADHTNIBET, NS /N7 EOKREBS

RENRBROBREEZRELTRE DO LEDNS.
EESPAYF L O—DTHBOANASTF ZHHCY
BREEETHIEERLEN, AYFIRT I
WS IALEMHE L TO A NV ABHEZMA 5 ATk
HEHEHEINTHD Y,

4. SGHBEIEEOHCVRFERICET H5E

TRa=7IA ANk, VD, BE
i E ORI D EEEEE > THET 220, Mg
OBEIEERY ANV AR THRICEERKE 2 RL
TWBHDEEZ NS, 5T, UAIVARTD
EEEAEEIHENOBREBERICES TS0 bRE
IhtTtwa. LML, HCVRITIZE EN 3 BERS
KOWTIEHBRNEATEST, TOEEENEE
SARHETH -, FITEHFLE, BEHETES
X#7 HCVJFH-1 k7%, & EEMS, RIS,
aEBEARBRD, "\NUTIT4ZTFT400
T RhT I T4 RAEDORT, BiE HERL,
DHCVHFIEENDRE &AL FENITHEITL .
ZFORE, aVATFO—)V/U VBETIVHAHE
OESBEICHRXTERICEEZRLEENS, O
VAFO—)VIZB AR EEBEN S OHZE, Fidh
FHR, SWEETOAVATO—IEDOEEDH
EEMRELIONEY. RICZOHCVE T LOBKER
NEDEIRBHNEZRELTVNENERANGED,
HCV$iF%H % methyl-B-cyclodextrin (B-CD) T
PELTIALATFO—IVERELEBBRRIEREL
Z 5, B-CD DR BEFRICBRENMETL, B-CD
MELUERFICOAVATO-IVERNLEEZAE
OBEMEREE LY. £k, aVATO—)LEHM
HENBWA T4 ORBOFENTFAI L I3
) > &7k &S 5 sphingomyelinase (SMase) T
HCVRIFZUBTA I EIC L VB MOE T 28
Uz, 2hsd 2 E13HCV genotype 1b D21
—F RO a—RILTTANARFATIUA)
ATHHERTERE. UEMS, UAINARFRAD
QVAFO—VEAT 4 OBERYAIIVAOHEE
FRICESTRBCEELRBEZRLELTVS I E
AWrENE RIZ, HCVAFLEOILVATFO—)VR
MTFOUMEIcEA B2, HCVEEHRO
g LEE aBEENERLSETY 5L Core ER
KOHCV RNAO E—27131.17 g/ml 5, BfiEo
213113 g/mIBEERD. ZOLDIT, Bk
DE—I NI A NV ABEBET OTHIC REEEMI
GBETHI EIEENRATEMLZHCVORBO
—oOTHoP, BHLECOREEE.B-CDULE
LaV AT o0—)VBRERICAKICELDEEZTD &,

—156—



Fig. 3. Model of HCV assembly 14,

Core BEHDE—7131.20 g/ml FEIIBITL, B#RH
BWFhosE RHEBRAUL T THo k. 51T,
B-CDLEtE O3 FIEICa L AT O— )V E2RINT 2
& Core BHD E—ZIJEEBEMAT 7 N UBEMED
BE#ELE. COLOBIAVATO—ILOKRE, BK
W, FOBOEWINT X3 loss— and gain-of-function
5mg/ml B-CDULE TEHEZIN 5%, B-CDEEZ10
mg/mIANEFESERI VAT O —IVRMCE > T
BEMHoEERESNAZWN. chbsDTEnsb,
HCVRIFEEODO I VAT O— VTR FRE DRI
B> THY, aVATO—)vEELIZBELTL
FS LR TFRBEIBGNEIA—-CRZ5, Ch
L, MoMICRELZSEOBEEIIBEMSE
EZETESES3HOD, TOEITHEEWRERLANV
TH5H; EEXSNE. RIZ, HOVRFEOOV R
FHO—IWEREAT 4 OREANBREBROEDAT
wTICEETON BT LE. 5N CDAVA
F O —)VBREE 2 1d SMase L %17 > 7= HCVRL T D
BEMBEANORKBERIIRUBEIAINALFAFETH
OIHL, BEBROMBEANOBRDARE, Th
SOMNBEZHEL-HCV CTHELRE T EDLN
. LETY—BASTE L BICEAMRANY A
WABBAT BRI FILATO—), AT 4
> ORENEE T kIR E N,

RO X DT, HCVY J ARIEE S 7 hORET
HDREEEFNBEEOES B TERYT 5 &R
ahe9, HCV genotype 107 /) LAERME
HCVASET 5 & MFRIlEF A S YR ICIEES 7
MRS THDHRA T4 2II U OERBEER
myriocin/ISP-1 28, H#ET B LITEHT,
HCVERHRIIEFITET I 2 2 &iHEINTY
%119 Z @Omyriocin/ISP-1 £72132 5 X RigxEHE
£HHPA-12 % HCV N# (genotype 1b) E7 JFH-1
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305 i N Vaw A) Ben B 1| Ry || AR Rt N o
T, NETIHHCVY J ABRIIHEINSZHOOD,
JFH-1 B TR TFEICR L TERMOEBETIRIZEA LR
HENihosT=, LALRSS, HBKRENZ &I,
JFH-1 D71 )V AEE R T ER O A REKFEHNIC
HCVEZIZMH AW, 274 > JBEEREE
KO HCVHROERBEFE L L THCVY / LAEH
HESTTRSBTERS S WITBRRBEADAA
L33 MR Ehik.

Fig. 3i1Cl8E S 7 b 2FIA UL HCVRIFRRET
NERYT. HCVEBSEERIZERTEREN, E1BX
VCE2EARZOIRKTRIZIZ>A—-LTNVS
(A). HCVEEERR T EhEREDO S BEE S
TREHEETS, &5, AT7EHEELER, E1&
E2EHII TN Th#EA TS (B). —EHELUEEE
STMALRa7EARLOBETHHTERERL,
BRICREBIZAREZLARD, TOBETYAIVAKT
BROBOZEMEIES (0. 6K, ELoay
EOREAEETH IRNF—ICLD, Eidhaz
BRTHEIIChEs (D). ZIRIATEAELHET
5 HCV RNATEDAENS Z &IZLD, HCVEF
EERITBHEEZSNS (B). UAINVARFOOL
AFO— VAT 4 > TREER EREHENRL
B0, FIRIOVATFO—IVENL S EEEENE
ETHTEMS, UMNVANTELEOBES 7 M
UAINARTFORBREICHEELRREZRLLTY
5b0EEDNS. Bk, BHCVRIFRERICHENIE
P EEAREEZRETEVWIRAENREhED,
IR L - EAE THCVR FARRKRINTY
LHREMNE L STV,

5. BbUIC

HABZSEN ESOEABERES DRI UALD
F14 MV TIREETRERROEFERT] &0
HTETHH7ZDT, RECEBEETREEICLD
HCVIEEDRREEIIDVWTEBL TAEN. IhFE
TOMENS, () TAINVAKNTFEIIEECEATS
DEPICEEY, (i) MEOBEEOEERD BRI
BEY, (i) MBROEABIEERVAINVAT ) LE
RUCEEY, (v) IR EDOERBENR FRRIC
FBE, SLCHCVIREZOAFEBODEZEDATY T
BEZHEELTWVWAIENDN>TERL. £CT,
BESIAIF AT IWARBEENZ D &
MHERED E D MFNRE. ONA Y F 2% HCV Fifkesk
BRI R G LI E AU AKTREERNE
ME iz, A F U EFEBCERROBRE TR
FHhThD, BREEVPELLTWSERTHY,
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B CHFABEZEORBEDBREALNTNS. AFF
> BIF| B TR HCV BRI %) L B O|ME D
B, BENENZEIATHDH, IFNEOHA
DESIIZHCVIEBRIZES Y EWSBEDDS.
HCVII? ) ARFIBEHRT, KEEZRLDPTNWY
ANWATHB. FOLRO—TDT I ) BES %
TR TEEOEERD SHNBHERGRREZEIL
TWBEEZENTVBEITTEL, IFNRUNE
Yo Eno EERICHLTHMEZFEOUAIAR
HBELRTWI &M SN TWS, Hile/afiHCVE
ELT, 9ANATOF7 —ERRUAT—EEN
ST VABEICES T 2BREENE LA
OEEMERBAICTDNTWSA, HIV EFKRIC
ZINEOERNCTOVWTHHCVIRTHELEREZEB TS
ZENHEINTYS, FRETHRELVEEEOOV
AFO—=)VEERRAT 4 »IREOEERES —
Fy k&L, BELEMBAOBEZMATY AN
2R EME T 55 HCVE ORI ET A VAR
HELIZ WERIICORR B /ERH 5.

&

FHEZTHOE OWEED BN 2/ TET
TEEBOTHY, TTIHBERT  RHEER
(KR AEBREMRIRT - B FUVANADE), &’
EEE, CHEAR (ENLBRRENRR - Mkbs
&), HEEL (EMXEXDEMEENER), X1
Vs 54 (BK - MEWEREENER), HH
B, HAREH, EMES (EMBEREWRRER -V
AIWVAEED)
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Prolonged treatment with pegylated interferon o 2b plus
ribavirin improves sustained virological response in chronic
hepatitis C genotype 1 patients with late response in

a clinical real-life setting in Japan
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Gastroenterology, Showa University School of Medicine, Tokyo, and *First Department of Internal Medicine,
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Aim: This study was conducted to clarify the factors related
to sustained virological response (SVR) to pegylated inter-
feron a 2b (PEG-IFN) plus ribavirin (RBV) combination therapy
administered for 48 weeks in patients with chronic hepatitis C
virus {CHCV) and to evaluate the usefuiness of prolonged
treatment in patients with late virological response (LVR}.

Methods: Of 2257 patients registered at 68 institutions,
those with genotype 1 and high viral load were selected to
participate in two studies. Study 1 (standard 48-week group,
n = 1480} investigated SVR-determining factors in patients
who received the treatment for <52 weeks, whereas study 2
compared SVR rates between patients with LVR who received
treatment for either 36~-52 weeks (48-week group, n = 223} or
60-76 weeks (72-week group, n=73).

Results: Instudy 1, SVR rate was 44.9%; that in male subjects
(50.4%) was significantly (P < 0.0001) higher than in female

subjects (36.4%). SVR rate significantly (P < 0.0001) decreased
with 10-year age increments in both sexes. Multivariate logis-
tic regression analysis revealed that age, F score, platelet
count, and HCV load were SVR-related factors. In study 2,
SVR rate in the 72-week group (67.1%) was significantly
(P-= 0.0020) higher than inthe 48-week group (46.2%).

Conclusions: Patients with CHCV genotype 1 infection
should be treated with PEG-IFN plus ribavirin combination
therapy as early as possible, and 72 weeks' treatment is
recommended in-patients with LVR regardless of age.

Key words: chronic hepatitis C virus, elderly patients,
pegylated interferon, prolonged treatment, ribavirin

INTRODUCTION

HE TOTAL NUMBER of patients infected with the
hepatitis C virus (HCV) is estimated at 170 million
worldwide, of whom 1.5-1.7 million are Japanese.
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Treatment of HCV infection began with interferon (IFN)
monotherapy before the discovery of HCV in 1989. At
that time, responders to treatment were mostly limited
to patients with HCV genotypes 2 or 3 infection, which
is highly sensitive to IFN. The sustained virological
response (SVR: HCV-RNA' negative at 24 weeks after
end of treatment) to IFN monotherapy in genotype 1
patients krniown fromi that time to be difficult to treat was
only about 5%. SVR rate has since increased thanks to
concomitant administration of the antiviral drug ribavi-
rin (RBV), and with the development of the long-acting
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IFN product pegylated interferon (PEG-IFN) it has
increased to 50%.'* Today, PEG-IFN plus ribavirin
regimen is internationally recognized as a standard
therapy for chronic hepatitis C virus (CHCV) infec-
tion.>* Early clinical trials of this regimen focused on
specific patient populations. Subsequently, several mul-
tinational studies such as WIN-R,” HALT-C,2 EPIC3,? and
REPEAT Study'® have been conducted in the general
clinical setting. The results of the IDEAL Study'" directly
comparing PEG-IFN o 2a versus PEG-IFN o 2b have also
been published. From these studies, variables predictive
of SVR have. been: identified; including ethnicity, sex,
age, and weight as demographic parameters, staging and
hepatic steatosis as histological parameters, viral load,
genotype, NS5A, and core mutation as virologic param-
eters, alanine aminotransferase (ALT) and y-glutamyl
transpeptidase (GCT) as biochemical parameters, and
even the timing of viral negativity as a treatment
variable.'”""> More recently, the SVR rate was reported to
increase in association with decrease in the relapse rate
with 72-week treatment in patients with delayed HCV-
RNA negativity.'*'* However, the majority of patients
participating in previous studies in western countries
were aged in their 40s on average, and the influence of
aging of the patient population has not been studied
adequately.

We therefore examined SVR-determining factors with
48-week PEG-IFN a 2b plus RBV combination therapy
in the prevailing Japanese clinical setting characterized
by increasing numbers of elderly patients. We also com-
pared SVR rate between 48-week and 72-week treatment
in patients with late virological response (LVR) defined
as achieving HCV-RNA negativity in the period from
weeks 13 to 24 after the start of treatment so as. (o
examine the significance of prolonged treatment.

METHODS

Patients

MULTICENTER STUDY was conducted at 68 insti-

tutions: - in -Tokyo - and = Yamanashi . prefectures
(PERFECT Study Group; see Appendix I} to survey. the
actual state of combination therapy with PEG-IFN o 2b
(PeglIntron; Schering Plough, Kenilworth, NJ) and RBV
(Rebetol, Schering Plough) in 2008. A total -of 2257
chronic hepatitis. C virus (CHCV) patients seen from
December 2004 who completed combination treatment
by. September. 2007 were registered regardless of geno-
type, history of IFN treatment, and ALT levels. The pres-

©.2009 The Japan Society of Hepatology

—161—

Hepatology Research 2010; 40: 135-144

ence of HCV in serum had to be confirmed by Cobas
Amplicor HCV Monitor, version 2.0 (Roche Diagnostic,
Tokyo) for registration.

Excluded from this study were pregnant or possibly
pregnant and lactating women; and patients with severe
heart disease, chronic kidney failure or creatinine clear-
ance of <50 mL/min; current or history of severe psychi-
atric disorder, and autoimmune hepatitis.

Demographic characteristics examined included age,
sex, height and weight, the presence or absence of
diabetes mellitus, hypertension, heavy drinking, and
history of IFN therapy and hepatic cancer. Hepatic his-
tological data recorded: were stage (FO-F4) and grade
(A0-A3). Laboratory. tests recorded were ALT, platelet
count, albumin, and o:fetoprotein (AFP) before the start
of PEG-IFN o 2b plus:RBV combination therapy.

As_indicated in Figure 1, of the total 2257 patients
registered, patients with genotype 1 and high viral load
(>100 KIt/mL: Amplicor PCR quantitation) who satis-
fied. the - following conditions were included in this
study: patients who received treatment for <52 weeks
(standard 48-week treatment group, 1= 1480) in study
1, and patients with LVR who received treatment for
either 36-52 weeks (48-week treatment group, n = 223)
or 60-76 weeks (72-week treatment group, n=73) in
study 2.

This multicenter study was approved by IRB at each
participating institution. The study protocol was carried
out according to. the ethical guidelines of the 1975
Declaration of Helsinki: Informed consent was obtained
from each patient;

Treatment

PEG-IFN o 2b was administered subcutaneously once
weekly ata dose of 1.5 [ig/kg. Dose reduction and treat-
ment discontinuation followed the instructions given in
the package insert, i.e,, the dose was reduced by half if
WBC decreased: to <1500/mm? neutrophils to <750/
mm? or platelet count to <80000/mm? and treatment
was discontinued if WBC decreased to <1000/mm?, neu-
trophils to <500/mm? or platelet count to <50000/mm?.
RBV was administered in two divided doses of 600, 800,
or 1000 mg/day in patients weighing <60, 60-<80, and
280 kg, respectively. Dose reduction and treatmient dis-
continuation: followed the package insert, ie;, dose
was reduced: from 600 mg/day to 400 mg/day, from
800 mg/day: to 600 mg/day, or from 1000 mg/day
to . 600 mg/day 'if -hemoglobin  (Hb) concentration
decreased to <16 g/dL, and administration was discon-
tinued. if Hb decreased 10 8.5 g/dL. Duration of treat-
ment was 48 weeks as a rule. In LVR patients who did
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PEG-IFN a 2b + ribavirin
n=2257

Figure 1 Flow-chart of study subjects.
(1) 48 weeks' treatment {48-week stan-
dard therapy group). patients with
genotype .1 and high viral load who
received pegylated interferon o 2b
(PEG-IFN o 2b) +ribavirin (RBV) for
52 weeks. Multiple logistic regression
analysis was used to evaluate the
response to PEG-IFN o 2b + RBV in this
group’ (2) " Late  virological response
(LVR) 48 weeks' treatment:” patients
with- genotype ‘1 -and" high -viral load
who received PEG:IFN o 2b + RBV for
36-52 weeks. (3): LVR: 72 weeks' treat-

Genotype 1 low viral load (<100 KIU/mL): n = 68
. Genotype 2:n = 446
Genotype 3:n =2

: UETEs :
; Genotype 1 high viral load (>=100 KIU/mL):
n=1741

53-59 weeks’ treatment
) EVR but 72 weeks' treatment
HCV detectable: at: 24 weeks but 72 weeks’ treatment
n=188

ment: patients with. genotype -1..and
high viral load who received PEG-IFN o

n'=1480
2b+ RBV. for 60-76 weeks.. SVR rate

(1) 48 weseks' treatment

was compared between LVR 48 weeks'

treatment group (2) and LVR 72 weeks’

treatment group (3). EVR, early viro- n=223

(2) LVR 48 weeks' treatment

(3) LVR 72 weeks’ treatment
n=73

logic response; HCV, hepatitis C virus.

not achieve HCV-RNA negativity by week 12, treatment
could be extended for 48 weeks or longer based on indi-
vidual patients’ desire and investigators’ judgment.

Evaluation of response to treatment

Determination of genotype and measurement of HCV-
RNA levels were performed at each center. Pre-treatment
HCV-RNA levels: were determined by Amplicor PCR
quantitation. Viral negativity was defined as HCV below
detection limit (<50 IU/mL) by Amplicor qualitative
analysis (Roche Molecular Systems, NJ).

SVR was defined as. HCV. below detection limit at
24 weeks after the end of PEG-IFN o 2b plus RBV com-
bination therapy by Amplicor HCV qualitative analysis.

Statistical analysis

All statistical analyses: were performed using SAS,
version 9:13 (SAS Institute, Cary, NC). Intergroup com-
parison of SVR rate was performed by Fisher's exact test;
that of background variables by Fishers exact test and
Mann-Whitney U-test. Trend of SVR rate by age was
assessed by Cochran-Armitage test, ‘and intergroup
comparison after adjustment of stratification factors was
conducted by Mantel-Haenstzel method. Determina-
tion of factors associated with SVR was conducted by a
stepwise procedure using the results of logistic univari-

ate analysis (P< 0.2) into logistic multivariate analysis.
All tests were two-sided, with significance level set at
P<0.05.

RESULTS

Study 1: SVR-related factors in patients
receiving standard 48-week treatment

S INDICATED IN Table 1 and Figure 1, 1480 sub-

jects ‘(male,” n=898 [60.7%]; median ‘age, ‘57
[range, 13-79] years) were eligible for analysis. SVR rate
based on ITT was 44.9%. SVR rate in subjects who com-
pleted and- who discontinued treatiment was 56.5%
(n=1110) and 10.3% (n = 370}, respectively, a statisti-
cally significant: difference (P < 0.0001). SVR rate in
male : subjects  (50.4%;  453/898)  was significantly
(P<0.0001) higher than in female subjects (36.4%;
212/582). SVR rate significantly (P < 0.0001) decreased
as age increased by 10 years in both male and female
subjects (Fig. 2); the odds ratio for SVR decreasing with
10-year increase in age was 0.688 (95% CI, 0.604-
0.784; P'< 0.0001) in-male subjects and 0.546 (0.449-
0.663; <0.0001) in female subjects, indicating that the
influence of aging was greater in female than in male
subjects; There was no bias of older versus younger age
among patients’ who had ‘and had not previously
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Table 1 Pretreatment characteristics of chronic hepatitis C
virus (CHCV) patients with HCV-1b RNA who received pegy-
lated interferon @ 2b + ribavirin standard therapy for 48 weeks

Characteristic Value (n= 1480)

Sex (male/female) 898/582

Age (years) 57 (13-79)

History of HCC (yes/no/ 8/1405/67
unknown)

Previous IFN treatment (yes/no/ 459/688/333
unknown)

Diabetes (yes/nojunknown) 44/480/956

Hypertension (yes/nofunknown) . 105/417/958

Ongoing alcohol use (yes/no/ 157/456/867
unknown)

Grade (AOJA1/A2/A3[ 14/499/478/55/434
unknown)

Stage {FO/F1/F2/F3/F4/ 36/469/316/176/48/435
unknown)

ALT (1U/1) 63 (8.4-910)

Platelets (x10%/pL)
Viral load (KIU/mL)

16.6 (4.3-47.7)
1900 (100-5100)

Data expressed as median (range). HCC, hepatocellular
carcinoma; ALT, alanine aminotransferase; [FN, interferon.

100+
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received. IFN. Whereas, multivariate logistic regression
analysis revealed that older age (<55/255 years), degree
of progression of hepatic fibrosis (FO-1/2-4), low plate-
let count (216/<16x10%*/nl), and high viral load
(<1900/21900 KIU/mL} are resistance factors to SVR
(Table 2). In multivariate logistic regression analysis, sex
was not selected.

Study 2: usefulness of prolonged treatment
in LVR patients

Of the patients who completed standard 48-week treat-
ment, 223 patients: {20.0%) showed LVR (Fig. 1), and
median duration-of treatment was 48 weeks: Compared
with patients who exhibited -early virologic response
(EVR). defined as HCV-RNA -negative within. 12 weeks
after the start of treatment, those with: LVR were older
(median age, 58 vs 55 years; P = 0.0043)-and had higher
viral load {median, 2700 vs 1620 KIU/mL; P < 0.0001)
and: lower ‘platelet count: {(median, 16.5 vs 17.3 x10%
pL;-P= 0.0162). SVR rate based on' treatment analysis
was 56.5 in all, 79.2% in EVR and 46.2% in LVR, respec-
tively.-In- multivariate logistic regression analysis of SVR-
related factors in LVR patients who completed standard
48-week treatment, age (10-year groups) was selected as
a significant factor.
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Female

onse (SVR) rate to 48 weeks' standard
treatment with pegylated: interferon o
2b (PEG-IFN o 2b)+ ribavirin in male
and female patients stratified by age.
Cochran-Armitage test was used to
study the underlying trend.



