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1 PeglFN/RBVEEE#S DR #E—2006. 2~2008. 1  TEA - FRAEF—

#F 1 PeglFN/RBVIEE#%5 DRHE (1)

BE5EDORRMTH o 1R E, 775K

B8 72335 %, SVR15l, virological re- SVR Virological (; _ e
sponder (FI#R) 18510 2 BEIZ M3 C, BIMRET % (n=15) _ relapser
7 . e e RLIA A o Alb 4.1+0.2 3.940.3
ﬁﬂ)ﬂj ?fﬂ 2ILRTTEL, iﬂ'tqﬂfﬁ T ALT S, 7o
{, a TEEfEHmT EERITI i91%‘0>%%%ﬁ@“ Cho 178+12 192+47
s b (1 B DR LDLcho 102+6 114435
B EBINE <, FIiCVRNAB epEAL ;HH YA ; 7[’3 WBe B14L5Ts 46225 936
iZh ol MR TGIPR I 7 BEDTOENE 13.7+16  13.6%12
BPRESNDD, WAEEAHDOBNEEZD PLT 13.8+£3.0 15610 NS
na. F7z, BKTHESNGE, E, R [Vscolagen o 552 7.0%23
\ ) 15 i F B P3P 0.9+04  0.86%0.3
RO EERERRD Lo /2h%, 75g oral BTR 415408  438+17
glucose tolerance test(OGTT) ® 0, 30, 60, 90, 120 Ferritin 1494111  177+119
SOMBEE» SEHI S N5 B TEE I EICE ~ /RT8OMDG  88+25  9.3£36
MU TIIEETH > 7.
Z DRI, HOMAIRTIIRBET A Z LIET HOMA-IRDEEL 2 i), FHEZ TIZHOMA-
ERVWEEOMBREEE TH L5, (B2 TRT [RIZIEfEZRdata% IR T ENTERVI LA H 5

#+ 2 PeglFN/RBVIER#RS D& (2)

SVR(n=15) Virological relapser (n=18)

Age 58411 61+5
Sex (M/F) 9/6 7/11 P<0.05
Staging (F1/2/3/4) 3/5/2/5 3/6/4/5
BMI 22.8+3.8 232+4.1
HHBEEE (%) 5243 5445
HCVRNAZ (logIU/mi) 6.3+0.8 65+1.1
HCVRNAR AL (w) 21+5 26+3
CoreZL 2

70M 42% (6/14) 35% (6/17)

91M 14% (2/14) 47% (8/17) P<0.05
ISDR(0-1) 93% (13/14) 100% (17/17)
DMk 14% (2/15) 16% (3/18)
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HCVRNABIZEEATaqManPCRIEIZ 7 5 b Bifke
T % ik LT 7as, #7458 B ICHCVRNAK
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ERBELT. F3THoliz®, ALTRELER
T, PeglFNo02a90ug/week TiTo72& 2 5,
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ALz BB NEY U E200mg D AENHRS-
L72¢ 25 8 HEHBICTHCVRNAIZEMAL L LT,
207> A BHCVRNAZFrfa b2k L T\ 5.
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FTRCT8EE F TICHCVRNARHEAL AR S
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HCVRNAZ R B 5-FMERA L VIRT L Tw5
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# 3 PeglFN#&T 1 ELI R BEIR U A /-virlogical relapserD#Ei#
(n=15)
ALT<40IU/! ALT>411U/1
= n=7047%) n=8(53%)
% 5 RTHCVRNA (FE#)) 6.5 6.2
HCVRNAREHEEEEE (W) 28 23
AV AR BIREEE (W) 5.3(4~12) 4
HCVRNAE (5¢3) 6 loglU/ml 6.3logIU/m!
ALT =5 (MAX) (W) 6.7 7.8
ALT/E () 27(17~34) 120(54~213)
HCVRNAEERER (W) 5.8 9.3
HCVRNAE (F#)) 5.9l0gTU/ml 5.8logIU/ml
63% & F3 1> hOrA
6M RBV 43EfS
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3k, Y RSB o b Bt RNAE% ALTmaX IFNE%&S RNAB%?&{K Core
Rl fORIETL RERD (GB/logIU) (GB/IU) (GE/loglU) (&) (71/90)
1. 65 F 2 40 4/6.0 8/150 8/6.1 4 M/W
2. 57 M 3 16 4/6.5 8/124 8/6.3 8 M/W
3. 55 F 4 16 4/6.4 4/214 4/6.0 8 W/W
4. 60 F 3 20 4/6.8 8/54 16/6.9 8 M/W
5. 72 F 4 36 4/6.5 8/56 8/6.8 8 M/W
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EEZH ﬂ%. nullffli21d, protease inhibitor7z
EOVEFRBERE DR P07 A W AKIBLE L Z 2
5EN5—FT, Tanaka b3 e L7z L 9 12null
responder!Z13TL28BNSNPs2SFEH 1258 < B 5 L
TBH, ZDOSNPsz R TIIFNZGEH L7
HAEDIGEFETIEISVRED LA IIRETH 5 &
THEENE. F2IL28BMOSNPs % A3 4 fER L

a7 EHTVEEOEREL EWHEERH L. HER
BT Hnullfliz & A LDT0EFENERY L (D),

£F1L28Bl<minor T - 72, Akutab? DT
1%, IL28BA minor T 7 EHT0EEOEELH
T BRGNS, telaprevirBi % L7:PeglFN/RBVT
H11.8(2/1) L & FE Y, Joik L-BIWER T 5

£ 5 NulEFHZ IE#F#E L 1) Heore mutationd®

M5v 5
12;8 2 log drop3kifi 72w SVR
(n=10) (n=15)

i 56.4+3.2 58+11
B (M/F) 3/7 9/6
TEAEAL 1/4/3/2 3/5/2/5
F3/F4 50% 47%
Core70/91 (n=14)
(W/W) 1 6
(W/M) 3 3
(M/W) 1 4
(M/M) 4 1
ISDR (n=14)
(0-1) 9 13
(2BLE) 0 1
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HCVRNAD BAEEF AR L ) Bk b, &
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TBY, IFNORHF|ZEE T HZ & TIISVRE #
BT A EIEARTRE/ T TR <, telaprevir & 568
LT T2 I6E AR CT& 3, IL28BDSNPs
* BT HIERTREIENORRIEL 5 D0 DR
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F1 HRBERIEESEEIC L) 3 R EEE
L 4 va—7xu VBRI DNT

(1) HBe HUEEYE T4 D HBV-DNARE D BEUEMEEMERT A TA v &4 — 7 2 0 IERETO TE,
A VA -T2 VIRERERBFOEDS B, FVADEHDOLNED

(2) HCV-RNABHED CRUEMIF AR U CERIREBUHEREETA v 4 -7 2 0 VIGREITO TE, 7=
A v E—T7 2 u VRBEERFOEDS S, FFBADEHDLVED.

(3) AEEICHWT, 2EBDOHRAZITZIENTEEDIR, LRRQOEEEZL, »DLUT
DD, QOVTHIZEZEH L AWEE LT 5.
DHBEOBEICENT, +HBOXRIA Vv E2—T7 20BN/ VHEEREIC X 5 4858

5451757275, 36EHE £ TICHCVRNABEHEL L e > 727 — X,
@ HEIOEBZBWT, RFA Vv E -T2V BXOYNEY VHABREIZL 5 7285217
bz — 2.
2. K7 v S BANGRIZDNWT
BRIFFA& Y 4 )L 2 OEHE % O EFEEE O EE SR S W - BEUEMITRE TR 7 o o 8%
BERATSTE, 23R T > u s B ERRERFOL.

K2 ZRELADHRERICE Y 5 E%E

1. BISNECZBETADEROERE 2R 25A81F, TRICKk28DET 5

(I=72L, 4 va—7zuryPEREESIZONLTE, JIRE LAV

(1) CEEMIFLAta s L —T1 BrOEY A4 L ZBEMCRT S, X4 va—Tca0rBL00Y
INEY UERREOERICE -0, —EOFREFEWZL, EMHBT2EEENBNE LT 25
B2, 6V AARELTHAHMEE2EDEE0

(2) BIERIC L AHREL E, KAICREBO L WERHIZL 2RERIEEB? 5 5358, 20 A%REE
ETHHMERARD S ED. 2770, BREGEREBICOVWTE, JEE Lo,

@) WBLT@IZOWTEDBDOEYUTIHAE, RAIFSHAL2RELT2HHEELRAD 5.

2. FE1OWICB BT —EDFH | #W-$HEE, Talckd80DLT5.

(D) HIEOKBBIZENT, XAy 2—T7a0rBLUU Y VHAERSEEZT, 368E
TIZHCV-RNABREM L L -2k L 728 T, SRIOKEIZKE VT, THCV-RNAAI36E £ Tl
ReME b U7-fEfJIC3Z 4 L, 4875 2 2458 (b — 2 L 7258 OB 523 E & A3 1 iy
L7-B4.

@ MIZFHLENETHY, SHEHOERICHEWT, MR5EA12:8% 12 HCV-RNA 298 EBR A ET
FyEFrT2 SERTE T) DED 1/100 L FIS{E T 35 25, HCV-RNA 751 (Real time PCR) T,
3638 F TITERPEAL UGB NCE N L, 488 75 22458 (F — 2 L 725BR) OEERE N BE &
BREMACHINT U 72354

12, BRERNZIFN OFEBROIR BB &R BRETED LS ICk -7 ZHRERELHD
o N—EFMFETZT LD, TabbaiE BRI B 2 BB RGEICE D 2 B
DIBEIZ B T+ EPEGIFN B &L U'RBV 2DV, IMEREPEERE S G0 TH)
B EINICEEDH S5 36 TIZHCV- BRRIZE 57280, ABEOEERENSIE &
RNADEHEAL U Z& 5 - 72354 %, PEGIFN DHFRIBEL T 5HIZEEIZLE 5 THRET
L RBVHFRRRILIC & 5 72381 5 087 bh 7z b5, ZOXIICHEBE LI E BT
LR DT, 208 O A ERE B E HEEIIWEINODH 5.

FFABEE 61%5% - 20105£11 A
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1. HOEHRESEO5 & T

H214E : fiBICIR U T 1, 3, sHMoBCAHEHEES
H224 : BEI1I T (N FrERE2 D
% FAIPTERE =T M BRI R A4EH 23 H 5 THY Lo

2. BB DK

H214E A V& — 7 2 0 VEEO LIRS
H224F : BEIFT RO 7 F u 7 8IKNAE 4 BIBOT SR I1ZE

3. A A E B il BEA

H21E A V4 =7 20 VIRERICBRIEIEFHIZIAICDEZ 1RO A
H22% : BEMICA V2 —7 20 VEBRESESERD b b —E&H
AT EBIZ DWW 2BIEONEAED 3

F4 P22 35 KM BEUBIEIT R DB A £ 74 ¥

BENRIZALTZ311IU/L T :

HBe JuEEHHIIZ, HBV-DNAE 5 log copies/m! Bl E
HBe HiEEMMIZ, HBV-DNAE 4 log copies/mi Pk

FFREZETid, 3 log copies/mi BL L

- HBVDNA#E

HBedilii

S~ | =7logcopies/ml

O IFN R G (24~4858) | O IFN RIAHE (24~ 4851)
e PR
(@ Entecavir @ Entecavir
@ Sequential #E¥k: @ Entecavir
(Entecavir + IFN 3 #Fee5:)
e PURRTE @ Entecavir @ IFN B S (2438)

IV 15 J5 3k & 7= 12 F2 BLE O #EFF il 1282475 & Entecavir

% Entecavir & f# F U e FiEH 238k L HBV-DNA 2B YE1L U 7= FEHIIE Sequential Bk 12

Yo%z, drugfree®® 7.

BEUBMFTRICHT B/ Y5 —T 1
OVRSESHET O HA)

BEVE AT 4 D6 B R IS HBV OB iEl
#l, $hbbHBeHEOr I YN =V 3
» %2 HBV-DNA D& T (HBe HUR 5 1% 51 T 1
5log/ml i, HBefUREER T3 41log/mi
ki), BXUALTOEELTH D, HEZE
LAE~OERAHE T2 22 TH 5.

RA SRR E MBI ST 5 & & REE R
SRR EE TR ICB 2 THEE %
BT AN AR EDREDIEENIC
BT 3MEIICKDBESTA N T4 V8
fERE N Tk D, FR22FE O BREMERT
KOWBETA K4 v &EFEL E5IRT.

BEMEMEIT & B 1§ 2 1B E  eHd E i
&> TKREL ELRS>TEHED, 3BmAMT
drugfree# Hi§ L TIFNEHEE H % 1 i

fHABfE  61%&:5% - 2010411 A 855




%5 T 224358 BEHSIEITADRRA A K54 >
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The consensus meeting for the diagnosis, management and
treatment for hepatitis C was held in 45" annual meeting
for the Japan Society of Hepatology (JSH) in June 2009 where
the recommendations and informative statements were
discussed including organizers and presenters. The Several
important informative statements and recommendations
have been shown. This was the fourth JSH consensus meeting
of hepatitis C, however, the recommendations have not been
published in English previously. Thus, this is the first report of
JSH consensus of hepatitis C. The rate of development of
hepatocellular carcinoma {HCC) in HCV-infected patients in
Japan is higher than in the USA, because the average age

of the HCV-infected patients is greater and there are more
patients with severe fibrosis of the liver than in the USA. In
Japan, more than 60% of HCV-infected patients are genotype
1b infection, and they show lower response to perinterferon
and ribavirin combination treatment. To improve the
response rate is also an important issue in our country. To
establish the original recommendations and informative
statements to prevent the development of HCC is a very
important issue in Japan.

Key words: chronic hepatitis C, peginterferon, ribavirin,
fibrosis of the liver, hepatocellular carcinoma, HCV mutation

INTRODUCTION

LY EPATITIS C VIRUS (HCV) infection is a major
1 1 public health problem and a leading course of
death from liver disease in Japan. Two million people are
infected, and more than 30 000 patients die from hepa-
tocellular carcinoma (HCC) and/or liver cirthosis every
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year. HCC is the fourth leading cause of death from
malignant neoplastic disease, and prevention of the
development of HCC is an urgent issue in Japan. The
purpose of this consensus is to provide clinicians with
consensus-based approaches to diagnosis and treatment
of HCV infection.

The consensus meeting for the diagnosis, management
and treatment for hepatitis C was held during the 45th
annual meeting of the Japan Society of Hepatology (JSH)
in June 2009 (Congress President: M. Kudo), where the
recommendations and informative statements were dis-
cussed and compared with AASLD practice guidelines
which has been published in Hepatology.! This was the
fourth JSH consensus meeting of hepatitis C, however,
the recommendations have not been published in
English previously. This is the first report of the JSH
consensus of hepatitis C. Established information regard-
ing the pathogenesis and contributing factors for disease
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Table 1 Grading system for recommendations

Description

Classification
Class I Conditions for which there is evidence
and/or general agreement that a given
diagnostic evaluation procedure or
treatment is beneficial, useful and
effective

Conditions for which there is conflicting
evidence and/or a divergence of
opinion about the usefulness/efficacy
of a diagnostic evaluation, procedure
or treatment

Weight of evidence/opinion is in favor of
usefulness/efficacy

Usefulness/efficacy is less well established
by evidence/opinion

Conditions for which there is no
evidence and/or general agreement that
a diagnostic evaluation, procedure/
treatment is not useful/effective and in
some cases may be harmful

Class 11

Class Ila

Class IIb

Class III

Level of evidence

Level A Data derived from multiple randomized
clinical trials or meta-analysis

Level B Data derived from a single randomized
trial, or non-randomized studies

Level C Only consensus opinion of experts, case

studies or standard of care

progression which were agreed by the organizers and
presenters are shown as informative statements, and
clinically useful consensuses are shown as “Recommen-
dations”. The rate of development of HCC in HCV-
infected patients in Japan is higher than that in the USA,
because the average age of the patient is greater and
there are more patients with severe fibrosis of the liver
than in the USA. To establish original recommendations
and informative statements to prevent the development
of HCC is a very important issue in our country. The
quality of recommendations or informative statements
is required to show a “class” (reflecting benefit vs risk)
and “level” (assessing strength or certainty) of evidence
according to AASLD practice guidelines (Table 1).1?

PATHOGENESIS OF HEPATITIS C

EPATITIS C VIRUS infection causes acute and
chronic hepatitis (CH), cirthosis and HCC. The
severity and rate of progression of the disease are highly
variable and may reflect both host and viral factors, but

© 2010 The Japan Society of Hepatology
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the mechanisms of pathogenesis are incompletely
understood. Thus, understanding the mechanisms of
HCV pathogenesis is an important goal of HCV
research.

Entry pathway of HCV

For the virus, the first step in propagation is enter into
hepatocytes. A decade ago, the HCV envelop protein
E2 was shown to bind human CD81, a tetraspanin
expressed on various cell types including hepatocytes
and B lymphocytes.” Next, two other essential proteins,
scavenger receptor class B type I (SR-B1)* and claudin-1
(CLDN1),” and potentially additional accessory factors
such as glycosaminoglycans and low-density protein
receptors® were identified as receptors involved in HCV
entry. Finally, the crucial factor was identified as the
tight junction protein occludin (OCLN).” Interestingly,
both CLDN1 and OCLN are components of tight junc-
tions which are structures forming firm seals between
adjacent cells. The initial adhesion of HCV to hepato-
cytes may be mediated by accessory factors and/or direct
interaction with SR-B1 and CD81 proteins. On transfer
to a tight junction complex, HCV may interact directly
with CLDN1 and/or OCLN, allowing viral uptake into
the cell.

Hepatitis C virus infects only humans and chimpan-
zees. Once these HCV entry factors were identified, the
next concern was to determine which factors dictate
species-specific tropism. CD81 proteins from other
mammals, such as the mouse, are used inefficiently by
HCV.# Although HCV does not discriminate between
human and mouse SR-B1 and CLDN1, mouse OCLN
like CD81 cannot substitute for the related human
protein in aiding viral entry. These findings indicate that
CD81 and OCLN represent minimal human-specific
entry factors.

Informative statement: CLDN1 and OCLN in addition

to CD81 and SR-B1 are required for entering of HCV

into hepatocytes, and especially CD81 and OCLN rep-

resent minimal human-specific entry factors. (Grade A.)

Evasion of intracellular host defense by HCV

One of the mechanisms by which HCV infection is
likely to lead to be persistent is evasion of intracellular
host defense through a complex combination of pro-
cesses that include interference of interferon (IFN) sig-
naling, modulation of its effectors and continual viral
genetic variation. The HCV genome contains pathogen-
associated molecular pattern (PAMP) signatures which
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are recognized by the retinoic-inducible gene I (RIG-I)
and specific Toll-like receptors when introduced into
naive cells.>”" Viral signaling through RIG-I and its
adaptor protein, IFN promoter-stimulator 1 (IPS-1),
activates IFN regulatory factor-3 (IRF-3) and the host
IFN-0/f response that limits virus infection.”*”* HCV
NS3/4A protease cleaves IPS-1, releasing IPS-1 from the
mitochondrial membrane.** Cleavage results in subcel-
lular redistribution of IPS-1 and loss of interaction with
RIG-1, thereby preventing downstream activation of
IRF-3 and induction of IENB.?”

Secreted IFN engages the local tissue through the
autocrine and paracrine processes of binding the IFN-
/B receptors. This results in activation of the Jak-signal
transducer and activator of transcription (STAT)
pathway, in which the receptor-associated Jak and Tyk1
protein kinases catalyze the phosphorylation of STAT
proteins. The resulting IFN-stimulated gene factor-3
(ISGF3) transcription factor complex localizes in the cell
nucleus, where it binds to the IFN-stimulated response
element (ISRE) within the promoter/enhancer region of
IFN-stimulated genes (ISG). Jak-STAT signaling leads to
a second wave of transcriptional activity stimulating ISG
expression in the infected cells. Expression of the HCV
core protein has been associated with increased expres-
sion levels of suppressor of cytokine signaling (SOCS)-
3.1 The SOCS proteins are known for their role as
negative regulators and inhibitors of Jak-STAT signaling,
where they mediate a classic negative feedback loop on
IFN-0/p receptor signaling events.” The HCV NS5A
protein has been shown to induce interleukin (IL)-8
production leading to partial inhibition of the IFN-
induced antiviral response, probably through the alter-
ation of ISG expression.’® The HCV NS5A and E2
proteins also bind double-strand RNA-activated protein
kinase (PKR) and inhibit its catalytic activity,"*° which
allows HCV to evade in part the translational-
suppressive actions of IFN. Thus, HCV evasion of the
host response includes various strategies directed by
viral proteins to control IFN signaling, ISG expression or
function.

Informative statement: HCV evades intracellular host

defenses through a complex combination of processes

that include IFN signaling, modulation of its effectors
and continual viral genetic variation. These mecha-
nisms include cleavage of IPS-1 by the NS3/4A pro-
tease, inhibition of Jak-STAT signaling by HCV-
induced SOCS3, inhibition of the IFN-induced
antiviral response by NS5A-induced IL-8, and/for inhi-
bition of catalytic activity of PKR by the NS5A and E2
proteins. (Grade A.)
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Oxidative stress induced by HCV

Oxidative stress is well known to be present in CH-C
to a greater degree than in other inflammatory liver
diseases. Although the mechanisms underlying oxida-
tive stress induced by HCV have not been elucidated
fully, there are several lines of evidence suggesting that
HCV directly generates reactive oxygen species (ROS)
in vitro and in vivo. Hepatic ROS production is signifi-
cantly higher in HCV core transgenic mice than in
normal control mice in the absence of hepatic inflam-
mation.?!’ HCV core protein also produces ROS in
human hepatoma Huh-7 cells and HeLa cells.?* Analy-
sis of the interaction of HCV core protein with mito-
chondria in transgenic mice and direct interaction of
recombinant core protein and isolated mitochondria
indicated oxidation of the mitochondrial glutathione
pool and an increase in ROS production by the mito-
chondrial electron transport complex I, suggesting that
direct interaction of core protein with mitochondria is
an important cause of the oxidative stress seen in
CH-C*#

Informative  statement: Mitochondrial  dysfunction

induced by HCV leads to ROS generation that causes

the oxidative stress seen in CH-C. (Grade A.)

Metabolic disorders caused by HCV

Epidemiological studies have suggested a link between
type 2 diabetes and chronic HCV infection, which
implies HCV-induced insulin resistance. A high level
of tumor necrosis factor (TNF)-o. and disturbance of
tyrosine phosphorylation of the insulin receptor sub-
strate (IRS)1 by TNF-o has been demonstrated in HCV
core transgenic mice.”* Another possible mechanism is
that HCV core-induced SOCS3 promotes proteosomal
degradation of IRS1 and IRS2 through ubiquitination.
Hepatic steatosis is one of the histopathological features
in CH-C. HCV core protein inhibits microsomal triglyc-
eride transfer protein activity and secretion of very low
density lipoprotein.?* HCV core protein also upregulates
the sterol regulatory element binding protein (SREBP)1c
promoter activity through the enhanced binding of the
LXRo/RXRa to LXR-response element,” which leads to
an increase in transcription of genes involved in hepatic
fatty acid synthesis. Hepatic iron accumulation is also a
histopathological feature of CH-C, even though its
levels are not extremely high. HCV-induced ROS down-
regulates the transcriptional activity of hepcidin, a nega-
tive regulator in iron homeostasis, in transgenic mice
expressing the HCV polyprotein®® and in HCV replicon
cells® (Fig. 1).
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Figure 1 Schematic diagram depicting the mechanisms underlying the hepatic iron accumulation induced by HCV. HCV-induced
ROS reduces hepcidin transcription through the inhibited binding of CHOP and/or STAt3 to the hepcidin promoter, and/or
stabilization of HIF that is negative hepcidin regulator. C/EBP, CCAAT/enhancer-binding protein; CHOP, C/EBP homology
protein; FPN, ferroportin; HCV, hepatitis C virus; HDAC, histone deacetylase; HIF, hypoxia inducible factor; ROS, reactive oxygen

species; STAT, signal transducer and activation of transcription.

Metabolic disorders caused by HCV such as insulin
resistance, hepatic steatosis and iron accumnulation are
clinically important in terms of amplification of oxida-
tive stress and involvement in hepatocarcinogenesis in
CH-C.*-% In addition, these metabolic disorders are
related to the response to antiviral therapy. Insulin resis-
tance™ and hepatic steatosis® seem to be negatively cor-
related with response to antiviral therapy in CH-C.

Informative statement: HCV induces insulin resistance,

hepatic steatosis, andfor hepatic iron accumulation,

which is associated with hepatocarcinogenesis in CH-C.

(Grade A.)

Recommendation 1: Insulin resistance and hepatic ste-

atosis seem to be negatively correlated with response to

© 2010 The Japan Society of Hepatology

antiviral therapy in CH-C, whereas it remains contro-
versial whether hepatic iron accumulation is related to a
poor response to therapy. (Level 2a, Grade C.)

Liver biopsy for evaluating pathogenesis

of hepatitis C

Assessment of the extent of liver fibrosis is still of great
importance in terms of predicting the response to
antiviral therapy and hepatocarcinogenesis in CH-C. It
is also apparent that as many as a quarter of CH-C
patients with persistently normal aminotransferase
values have significant fibrosis.* The recently developed
transient elastography that uses ultrasound and low-
frequency elastic waves to measure liver elasticity has
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Table 2 Definitions of virological responses to interferon
therapy

RVR (rapid virological Undetectable HCV RNA
response) at week 4
cEVR (complete early Undetectable HCV RNA
virological response) at week 12
PEVR (partial early Two log drop of HCV
virological response) RNA without
undetectable level at
week 12

Undetectable HCV RNA
between week 13 and
24 week

Positive HCV RNA
during treatment

Undetectable HCV RNA
at end of treatment
followed by detectable
level after treatment

Undetectable HCV RNA
at 24 weeks after
treatment

LVR (late virological
response)

NVR (null virological
response)
Relapse

SVR (sustained
virological response)

improved the ability to define the extent of fibrosis
without a liver biopsy, particularly when combined with
other non-invasive markers,”” but it is not yet ready to
replace liver biopsy. Among the pathological features,
steatosis and excess hepatocellular iron that affect
disease progression and possibly impede treatment
response are difficult to diagnose without liver biopsy.
Thus, a liver biopsy should be considered if it is desir-
able to determine the stage of fibrosis or presence of
steatosis or excess hepatocellular iron for prognostic
purposes or making a decision regarding treatment.
Recommendation 2: A liver biopsy should be considered
if it is desirable to determine the stage of fibrosis or
presence of steatosis or excess hepatocellular iron for
prognostic purposes or making a decision regarding
treatment. (Level 1, Grade C.)

VIRAL LOAD, GENOTYPE, VIRAL MUTATIONS

EFINITIONS OF VIROLOGICAL responses to IFN
therapy are summarized in Table 2.

HCV RNA assay and genotype

In dlinical practice, the usual approach is to test ini-
tially for antibodies to HCV (anti-HCV), then to use
HCV RNA to document viremia. The quantity of HCV
RNA is useful to know before providing and monitor-
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ing HCV treatment. For HCV RNA determination,
quantitative tests based on target amplification (reverse
transcriptase polymerase chain reaction [RT-PCR]) and
signal amplification (branched DNA [bDNA]) tech-
niques with differing sensitivity and linear measuring
ranges -are commercially available. The COBAS Ampli-
cor HCV Monitor Test v2.0 (Roche Molecular Systems,
Branchburg, NJ, USA), however, requires sample dilu-
tions for accurate quantification of high-titer speci-
mens. In addition, the assay displays relatively low
sensitivities of approximately 600 IU/mL. Recently, the
COBAS AmpliPrep/COBAS TagMan HCV test (Roche
Molecular Systems) and AccuGene m-HCV (Abbott
Molecular, Des Plaines, IL, USA) have become avail-
able. These meet the requirements for highly sensitive
detection and reliable quantification of HCV in clinical
samples.

There are six major HCV genotypes. Genotype speci-
ficity predicts the likelihood of treatment response and
determines the duration of treatment. Therefore, HCV
genotype should be determined in all HCV-infected
persons prior to treatment in order to determine the
duration of therapy and likelihood of response.*

Many reports showed that sustained virological
response (SVR) rates in IFN monotherapy and IFN plus
ribavirin (RBV) combination therapy were higher in
patients who had lower pretreatment RNA levels and
genotype 2 infections. ™

Recommendation 3: HCV RNA level and genotype

should be determined in all HCV-infected persons prior

to treatment in order to predict the efficacy of response of
therapy. SVR rate in IFN therapy are higher in patients

who had lower pretreatment RNA levels and genotype 2

HCYV infections in IFN therapy. (Level 1, Grade A.)

HCV mutation
IFN sensitivity determining region (ISDR}

Enomoto et al. were able to demonstrate a strong cor-
relation between the number of mutations within the
carboxy terminal region of the NS5A gene, the ISDR
spanning codons 2209-2248, and response to IFN
therapy.”? Thus, no patient infected with HCV with a
wild-type ISDR sequence (identical to the prototype
Japanese HCV strain [HCV-J]) responded to IFN
therapy whereas all patients infected with the “mutant
type”, defined by four or more amino acid substitu-
tions in this region, showed an SVR.** These initial
findings have been confirmed by other Japanese
studies but controversial data were reported from other
parts of the world, particularly from Europe and the
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USA. This may indicate that geographical factors
account for different sensitivities of HCV genotype 1b
infection to antiviral therapy. Pascu ef al. reported that
the distribution of wild-, intermediate- and mutant-
type ISDR sequences differed significantly between
Japanese (n=655) (44.1%, 37.6% and 18.3%, respec-
tively) and European patients (n = 525) (24.8%, 63.4%
and 11.8%, respectively; P=0.001). However, there
was a significant positive correlation between the
number of ISDR mutations and SVR rate, irrespective
of geographical region.*

Moreover, Shirakawa et al. reported that a logistic
regression model that includes the sequence of ISDR
of HCV, and other factors (T-helper cell [Th]1/Th2
ratio, bodyweight and neutrophil count) can be
useful for accurately predicting accurately the SVR rate
before pegylated (PEG)-IEN and RBV combination
therapy.*

Recommendation 4: The ISDR should be evaluated

before IFN treatment in order to predict the response to

treatment. (Level 2b, Grade B.)

IFN/RBV resistance-determining region (IRRDR)

El-Shamy et al. have reported recently that a high degree
of sequence variation in the V3 and the pre-V3 regions
(amino acid [aa]2334-2355) of NS5A, which they refer
to collectively as the IRRDR (aa2334-2379), was closely
correlated with virological response in HCV-1b-infected
patients treated with PEG-IFN and RBV.*’ A high degree
(>6 aa substitutions) of sequence variation in the IRRDR
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should be a useful marker for predicting SVR, whereas a
less diverse (<5) IRRDR sequence predicts non-SVR.

Amino acid substitutions in the HCV core region

Akuta et al. identified pretreatment substitutions of aa70
and aa91 in the core region as independent and signifi-
cant pretreatment factors associated with virological
non-response, based on 48-week combination therapy
of IFN plus RBV.*” Moreover, they identified aa70 and
aa91 substitutions in the core region as predictors of
response to PEG-IFN-RBV therapy in Japanese patients
infected with HCV genotype 1b* (Table 3). Donlin et al.
reported sequencing the complete pretreatment geno-
type 1 HCV open reading frame using samples from 94
participants in the Virahep-C study to assess the effects
of viral diversity on response to therapy.*’ Genotype 1b
sequences from patients with more than 3.5 log declines
in viral RNA levels by day 28 (marked responders) were
more variable than those from patients with declines of
less than 1.4 log (poor responders) in core and NS3.
Moreover, arginine (R) at aa70 in the core region was
related to a marked response.

Recently evaluations were made of the impact of aa
substitutions in HCV core region on hepatocarcinogen-
esis. Akuta et al. reported that cumulative hepatocar-
cinogenesis rates in double wild-type (arginine at
aa70/leucine at aa91) of the HCV core region were sig-
nificantly lower than those in the non-double wild
type in CH-C patients.”® Moreover, another report
showed that a logistic regression model developed

Table 3 Factors associated with sustained virological response to 48-week pegylated interferon plus ribavirin combination therapy
in patients infected with hepatitis C virus genotype 1b, identified by multivariate analysis (n=114) 52)

Factor Category Risk ratio P
(95% confidence
interval)
Amino acid substitution 1: double wild 1
in core region 2: non-double wild 0.102 (0.022-0.474) 0.004
Low-density lipoprotein 1: <86 1
cholesterol (mg/dL) 2: 286 12.87 (2.177-76.09) 0.005
Sex 1: male 1
2: female 0.091 (0.017-0.486) 0.005
ICG R15 (%) 1:<10 1
2:210 0.107 {0.017-0.678) 0.018
v-Glutamyltransferase 1: <109 1
2: 2109 0.096 (0.0011-0.819) 0.032
Ribavirin dose (mg/kg) 1: <11.0 1
2:211.0 5.173 (1.152-23.22) 0.032
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