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to change the cell cycle speed without altering the uninfected cell
count (Fig. 6d). We used this technique to investigate how chang-
ing the cell cycle speed affected the equilibrium phase. Fig. 6e
shows the results. Cell lifespan increases while the cell cycle speed
declines. The equilibrium virus count increased in accordance with
slower cell cycle speeds. , : :

4. Discussion

In this study, we investigated the models using two agent-
based simulation methods to program a simple virus—host chronic
infection model. The same model written in two different program-
ming language systems displayed the same results. The transient
phase was unlike that seen in a mathematical simulation with no
overshoot in virus count, but rather a smooth transition to the equi-
librjum phase. The virus count at the start of the simulation only
had effect on the rate of infection development. Increases in virus
lifespan, uninfected cell lifespan, uninfected cell regeneration rate,
virus production count from infected cells, and infection rate all led
to increased equilibrium-phase virus count. Rises in the infected
cell lifespan-shortening ratio, latent period, and cell cycle speed
decreased the equilibrium-phase virus count. The size of the space
itself had no innate effect on the equilibrium phase, but a speed of
movementof the virus that was twice the size of the space produced
the maximum virus count.

Reproducibility is the basis for all scientific study, but there are
many problems to prove it in computer simulations, such as pro-
gramming bugs. As agent-based simulation deals with numerous
agents individually, it requires vast amounts of calculations. Accu-
mulation of very small change of values leads to large differences
of results. In this study, we investigated two programs based on
two programming languages to confirm the reproducibility of our
simulation results in different programming languages. The results
of two simulations were consistent, but in StarLogo, the lifespan
parameters had a tendency to be lower than when they were set
while simulations were actually in progress. This may be because
the number of digits used in calculations was different between the
two programs. RePast performs caiculations to at least eight deci-
mal places. In StarLoge, the library settings only enable settings to
be made up to five decimal places. It is probable that these small dif-
ferences accumulate during repeated calculations and are reflected
in the simulation. Ultimately, we confirmed that the differences in
results obtained by using different libraries and programming lan-
guages were not innate and by making the parameters consistent
during simulation, consistent results were obtained.

Mathematical models using formulae for HIV therapy was pub-
lished in 1994, the method has since been applied to HBV and
HCV (Ho et al., 1995; Nowak et al,, 1996; Neumann et al., 1998),
and they were thought to be good reflections of the reality. In the
mathematical model, viruses and cells are conceived as individu-
als in the concept itself, but both of them are perceived en masse
when calculations are performed. However a feature of the agent-
based simulation is that it deals with individual viruses and cells as
separate agents. By moving each agent individually, it probes the
factors influencing overall shifts from the micro viewpoint. When
the space is viewed as a whole, it is possible to watch on the screen
the collective movement of groups of agents. Recently, models that
provide a visual representation of Epstein-Barr virus and HIV infec-
tion have been reported, both of which are useful for an instinctive
and intuitive understanding (Duca et al., 2007; Shapiro et al., 2008:
Castiglione et al,, 2007).

In agent-based simulation model, virus count transit smoothly
to the equilibrium phase. On the other hand, virus counts over-
shoot during transient phase in mathematical model. We think
this difference is derived from technicality of different model-

ing. The difference in concepts between mathematical models and
agent-based models is the space. The mathematical model has no
space in concept, but agents move across the space in the agent-
based model. in agent-based models, the densities of virus and
cells change overtime especially in the transition phase because
of the limited space. These changes of the densities of virus and
cells lead to the dynamic change of the encounter rate of viruses
and cells. The mathematical model does not make such concept
of the density; the encounter rate is constant. This may be the
reason for the difference between two models in the transition
phase. Since no overshoot of virus counts in transient phase had
been reported from in vivo studies of hepatitis C virus and simian
immunodeficiency virus (Dahari et al., 2005: Nowak et al, 1997),
agent-based model correlates with actual biology in vivo at least for
these viruses. The increase of initial virus count at the start of sim-
ulation correlates with higher encounter rate of viruses and cells
which make the linear increasing of infection forming rate, Math-
ematical model can only express the infection formation rate as
“infected or not™.

The importance of viral passing speed in the agent-based mode]
is also explained by the “space”. Although the virus actually moves
through the blood stream in our body and virus could not decide
their moving speeds by themselves, thereis most appropriate speed
for virus to meet the cells on the simulation space by the highest
probability. The effect of cell cycle speed should be mentioned by
another affection of the space. A fast cell cycle speed means that
the lifespan of uninfected cells is short. Then fast cell cycle speed
leads to the short lifespan of infected celis, A higher regeneration
rate for uninfected cells results in a higher rate of infection among
uninfected cells by viruses, but in situations where viruses and cells
are dispersed around the space this is ineffective in increasing the
infectionrate, as the latter depends on the probability that they will
encounter one another. As a result, the infected cell count decreases
during the equilibrium phase, as does the virus count.

In this study, we confirmed the reproducibility and usability of
agent-based models in expressing the interaction between viruses
and cells. A feature of this simulation system is that it uses the con-
cept of space as actual space, which means that the existence of the
space becomes an additional controlling factor on the simulation
results. This is a concept that is absent from mathematical models,
The reality is that we have a spatial existence, and an advantage
of the agent-based simulation system is the fact that it accounts
for the space. Another feature of the simulation system is that it
enables the condition to be perceived in visual terms, making it
easy to understand. However it may be affected by computer per-
formance and by the limitations of programming languages or the
program jtself, this system may offer a powerful tool for the future
analysis of real virus-host interaction disease,
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LAPAROSCOPIC RADIOFREQUENCY ABLATION FOR HEPATOCELLULAR
CARCINOMA

YASUHIRO ASAHINA, HIROYUKI NAKANISHI AND NAMIKI TZUMI

Division of Gastroenterology and Hepatology, Musashino Red Cross Hospital, Kyonan-cho, Musashino-shi, Tokyo, Japan

* Radiofrequency ablation (RFA) is one of the best curative treatments for hepatocellular carcinoma in selected patients, and
this procedure can be applied either percutaneously or laparoscopically. Although the percutaneous approach is less
invasive and is considered the first choice, RFA with laparoscopic guidance is highly recommended for patients with a
relative contraindication for percutaneous RFA, such as lesions adjacent to the gastrointestinal tract, gallbladder, bile duct
and heart. Recent advances in laparoscopic ultrasound have widened the indication for laparoscopic ablation. In the present
paper, we review the indications, advantages, prognosis and safety of laparoscopic RFA for hepatocellular carcinoma,

Key words: hepatocellular carcinoma, laparoscopic ultrasonography, laparoscopy, radiofrequency ablation.

INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most frequent
primary hepatic malignancies, not only in Japan, but also in
the USA and Europe. HCC is closely linked to chronic
liver diseases including hepatitis B and hepatitis C.5 Surveil-
lance of these patients can lead to an HCC diagnosis at an
early stage, when the tumor may be cured with resection,
liver transplantation or local ablation.®® Unlike other solid
tumors, surgical resection plays a limited role in the treat-
ment of hepatocellular carcinoma,”* because underlying
cirrhosis or multiple lesions often contraindicate surgery. Fur-
thermore, this cancer frequently recurs, even after apparently
curative resection.”” Liver transplantation may be effective
in highly selected patients,* but its feasibility is restricted
by the shortage of donors.® Hence, several alternative
non-surgical treatments to potentially cure HCC have been
developed.

Radiofrequency ablation (RFA), also known as radiofre-
quency thermal ablation, is a recently developed thermoab-
lative technique.”*** It induces temperature changes by using
high-frequency alternating current applied via electrodes
placed within the tissue to generate areas of coagulative
necrosis and tissue desiccation.’”” RFA can be applied per-
cutaneously, laparoscopically or during open surgery.

In 1997, Curley eral. performed a feasibility study of
laparoscopic RFA on pigs demonstrating the simplicity
of the procedure,” and favorable results were subsequently
achieved in preliminary clinical experience.”?* The laparo-
scopic approach has the benefits of direct visual control of
the RFA procedure, exposure and isolation of the liver from
the surrounding tissue, and effective management of intra-
operative bleeding.*

Correspondence: Namiki Izumi, Division of Gastroenterology and
Hepatology, Musashino Red Cross Hospital, 1-26-1 Kyonan-cho,
Musashino-shi, Tokyo 180-8610, Japan, Email: nizumi@musashino.
jrc.orjp

Received 24 October 2008; accepted S January 2009.

© 2009 The Authors
© 2009 Japan Gastroenterological Endoscopy Society

INDICATIONS FOR LAPAROSCOPIC RFA AS A
CURATIVE TREATMENT

The current indications for laparoscopic RFA as a curative
therapy are similar to percutaneous RFA: three or fewer
tumors measuring =3 cm in diameter, or a solitary tumor
with a major axis of <5 cm and liver function of Child-Pugh
class A or B. Although curative ablation is possible for
tumors measuring =<2 cm in diameter, there is no clear
evidence that ablation can cure hypervascular HCC >3 ¢cm in
diameter. HCC with extrahepatic metastasis, and vascular or
biliary invasion should be excluded from the indication.

Similar to percutaneous RFA, the contraindications. for
laparoscopic RFA are jaundice, refractory ascites, and a ten-
dency for hemorrhage (platelet count <50 x 10%L or pro-
thrombin activity <50% ). However, RFA with laparoscopic
guidance is highly recommended for patients with a relative
contraindication for percutaneous RFA, such as lesions adja-
cent to the gastrointestinal tract, gallbladder, bile duct or
heart* Contraindications specific to laparoscopic RFA. are
the same as for gemeric laparoscopy and include previous
abdominal surgery, cardiopulmonary disorders and severe
obesity.

LAPAROSCOPIC RFA PROCEDURE

Laparoscopic RFA is usually carried out under general anes-
thesia. After infusing carbon dioxide gas into the peritoneal
cavity to generate a pneumoperitoneum, a laparoscope 1s
inserted through a 5-10 mm trocar depending on its diam-
eter. A mesh-covered access port (VersaStep®; US Surgical,
Norwalk, CT, USA) is recommended to avoid arterial bleed-
ing from the abdominal wall and to avoid visceral injury.
After the endoscopic examination, a laparoscopic ultrasound
probe is inserted through the second trocar to screen, detect
and determine the puncture point for the tumor (Fig. 1). The
RF electrode is inserted under ultrasonic guidance (Fig. 1),
and ablation is carried out as many times as needed. Either
an expandable electrode with a thermo-controlled generator
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Fig. 1. Laparoscopic radiofrequency ablation with a sector-
ultrasonic probe for hepatoceliular carcinoma which was
located on the surface of the liver. (a) Pretherapeutic com-
puted tomography (CT) during hepatic arteriography.
Arrow indicates the hypervascular hepatocellular carci-
noma. (b) Pretherapeutic CT during portography. Arrow

indicates the hepatocellular carcinoma characterized by a

portal perfusion defect. (c) Post-therapeutic CT. Marked
non-enhanced area is seen where the original tumor was
located (arrow). (d) Three-dimensional CT to simulate the
laparoscopic approach. Arrow indicates the tumor located
on the surface of the liver. (¢) Laparoscopic radiofrequency
ablation with the sector-ultrasonic probe (p). Puncture of the
radiofrequency needle (r) was carried out under real-time
ultrasonic guidance through the groove along the shaft of the
sector probe. t, tumor. (f) Ultrasonographic image obtained
by the sector ultrasonic probe. Radiofrequency needle was
inserted along with the puncture guideline (arrow) into the
tumor (arrowheads).

© 2009 The Authors
© 2009 Japan Gastroenterological Endoscopy Society
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system (e.g. RITA Medical Systems, Inc., Mountain View,
CA, USA)¥ or an internally water-cooled electrode with
an impedance-controlled generator (e.g. Cool-tip system;
Radionics, Burlington, MA, USA)# is used. The specifica-
tion of these electrodes and generators has been discussed
elsewhere 72

The main difficuity, as in all laparoscopic ultrasound-
guided procedures, is the insertion of the needle into the
lesion, because of the presence of a double fulcrum presented
by the abdominal wall and the hepatic parenchyma. Specific
expertise is necessary to avoid repeated passage of the
needle. To prevent tumor dissemination, the RF needle
should be inserted through normal liver tissue to avoid direct
puncture of the tumor. Based on our experience, an
endoretractor is useful to expose the tumor and to protect
against visceral injury in the event that the tumor is located
on the inferior surface, which is hidden by adjacent viscera.
Other techniques reported in the literature include three-
dimensional computed tomography to simulate the laparo-
scopic strategy (Fig. 1), the use of a cutter to remove adhered
mesentery,” or a combination of hand-assisted laparoscopic
surgery® and liver resection.”

ADVANTAGES OF THE LAPAROSCOPIC
APPROACH

"The laparoscopic approach offers the advantages of a mini-
mally invasive procedure including direct visual control of
the RFA procedure, exposure and isolation of the liver from
the surrounding tissue, and the management of intraopera-
tive complications.” .

The treatment of a HCC on the superior or inferior surface
of the liver can potentially ablate the adjacent abdominal
wall or, worse, the adjacent viscera with the possibility of
major post-procedure complications and tumor seeding 3
Hence, the laparoscopic approach is well indicated in super-
ficial or extrahepatic protrusive HCC, and HCC adjacent to
‘the gastrointestinal tract, gallbladder, bile duct or heart.*3 In
cases of paracholecystic HCC, the laparoscopic procedure
allows for a cholecystectomy and enables a direct approach
through the gallbladder fossa to ablate the tumor.?* The
laparoscopic approach with a positive-pressure pneumoperi-
toneum has a distinct advantage over the percutaneous
approach because liver blood flow is reduced by approxi-
mately 40%.%

BENEFITS OF LAPAROSCOPIC ULTRASOUND

The laparoscopic approach also offers the ability to carry out
an intraoperative high-frequency ultrasound examination.
Using laparoscopic ultrasound during the procedure can help
identify the treatable lesion, detect new HCC lesions that
were not identified by preoperative imaging,** and aid
RF-needle placement for more accurate targeting.’ - Inj-
tially, laparoscopy and laparoscopic ultrasound were found to
be useful for staging and detecting new HCC that could not
be identified preoperatively.*“ With advances in laparo-
scopic ultrasonographic probes, the role of laparoscopic RFA
has become particularly important in the subdiaphragmatic
area where percutaneous ultrasound has limited use for
detecting tumors and increases the risk for diaphragmatic
thermal injury.
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With advances in technology, several types of laparoscopic
ultrasonographic probes have been developed. The linear
scan type, which was originally designed to assist during lap-
aroscopic cholecystectomy, has been applied to laparoscopic
RFA (e.g. fiexible 7.5-MHz probe, Aloka Co., Tokyo, Japan;
7.5-MHz linear array probe, Hitachi Co., Tokyo, Japan and
B&K Medical, Copenhagen, Denmark). Despite its good
image resolution, a linear probe requires skill = and

_ experience,”*"* or the development of special navigation

technology,” to precisely target a tumor for ablation, This
clinical obstacle has been overcome by new types of ultra-
sonic probes; the sector type (Aloka Co.)” and the convex
scan type (PVM-787LA; Toshiba Medicals, Tokyo, Japan).*
These probes are designed to target intrahepatic tumors
because they have a guiding tract on the shaft that allows the
user to see an ablation needle advancing into a tumor on a
real-time ultrasonographic image. This feature has widened
the indication for laparoscopic ablation in cases where
tumors are located beneath the surface away from the direct
view of the laparoscope.

EFFICACY AND PROGNOSIS

The overall local recurrence rate of RFA using the percuta-
neous and laparoscopic approaches varies from 1.8 to
14% %% The local recurrence rate of laparoscopic RFA
varies from 0 to 12%,24374046325360-6 Many of these studies
have suggested that local control of the laparoscope is an
advantage during laparoscopic RFA compared with the per-
cutaneous approach. Reported factors associated with the
tisk of local recurrence include an HCC with multiple lesions,
size >30 mm in diameter, infiltrative type, capsular invasion,
vascular invasion and an inadequate ablation margin %65
The risk of local recurrence increases with an increase in
HCC size, but the local recurrence rate differs markedly if a
circumferential 5-mm safety margin can be secured. In addi-
tion, risk factors associated with distant recurrence after
RFA are multiple HCC and hepatitis C viral infection 5

Although the short history of RFA prevents an analysis of
long-term prognosis, several reports have indicated a 3-year
survival rate of 40-60%.%% We found no local recurrence in
our series of 84 patients with HCC who underwent curative
laparoscopic RFA from 1999 as an initial therapy, whereas
the 1-year local recurrence rate in patients treated with per-
cutaneous RFA (n = 485) was 3.9%. The cumulative survival
rates at 1,3 and 5 years in patients with laparoscopic RFA as
an initial therapy were 100%, 84% and 81%, respectively
(n=84), which was comparable to patients with percutane-
ous RFA (96%. 1year; 83%, 2 years; and 61%. 3 years,
n = 485) (Fig. 2). Similar to percutaneous RFA, survival afier
laparoscopic RFA was determined by Child-Pugh class and
alpha fetoprotein (AFP) levels.® It must be emphasized that
operator skill, securing a safety margin around the tumor,
accurate evaluation of the therapeutic response and an
aggressive treatment all closely affect the results.

SAFETY

Safety is one of the most important issues in minimally inva-
sive therapies such as laparoscopic RFA. The rate of major
complication for laparoscopic RFA is reported to be 3.8%,

© 2009 The Authors
© 2009 Japan Gastroenterological Endoscopy Society
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Fig. 2. Cumulative survival rate in patients with hepatocellular
carcinoma who underwent laparoscopic (solid line, n = 84) or
percutaneous (gray line, n = 485) radiofrequency ablation as an
initial curative treatment in Musashino Red Cross Hospital from
1999.

which is lower than laparotomy,® transcatheter arterial
chemoembolization®” and percutaneous RFA.* Complica-
tions from laparoscopic RFA include liver failure, bile-duct
thermal injury, liver abscess, pneumothorax, pneumonia,
trocar injury involving the small bowel or gallbladder, post-
operative bleeding from the mesentery, gastrointestinal
bleeding, hepatic infarction, skin burns, pacemaker malfunc-
tion, congestive heart failure, hemoglobinuria and myoglobi-
nuria.®®2¢7$7 Complications specific to laparoscopic RFA
are pneumonia, pneumothorax, trocar injury and postopera-
tive bleeding from the mesentery or abdominal wall. In our
series of HCC patients who underwent laparoscopic RFA,
2.2% (2/92) had postoperative complications, which was
comparable to the 2.0% (27/1333) observed for percutaneous
RFA (Table 1).

In our experience, the use of a mesh-covered access port
(VersaStep™) avoids trocar injury and bleeding from the
mesentery and abdominal wall. The mandatory use of
laparoscopic-ultrasound guidance during RF-needle punc-
ture will avoid thermal injury to the intrahepatic vessels
and/or bile duct and to adjacent organs such as the dia-
phragm, heart, gallbladder and intestine. Because patients
with a history of biliopancreatic surgery have a higher rate of
liver abscess formation,* special caution should be paid to
these patients after the procedure.

CONCLUSION

Laparoscopic RFA is a safe and feasible treatment to cure an
HCC tumor in selected patients. The main advantages of the
laparoscopic approach are better neoplastic staging, and the
ability to treat lesions for which percutaneous RFA is con-
traindicated or risky. The main disadvantages of this tech-
nique are the need to carry out the procedure under general
anesthesia, its invasive nature compared with the percu-
taneous approach, and the risk of complications from the
laparoscopy. Laparoscopic RFA should be considered com-
plementary and not an alternative technique to percutaneous

Y ASAHINA ET AL.

Table 1. Complications of laparoscopic and percutaneous
radiofrequency ablation for hepatocellular carcinoma at the
Musashino Red Cross Hospital

Laparoscopic ~ Percutaneous
RFA RFA
n=92 n=1333
" Biliary fistula 0(0%)  4(030%) "

Liver abscess 1(1.1%) 4(0.30%)
Intercostal arterial bleeding 0(0%) 3(0.22%)
Hemothorax 0(0%) 2(0.15%)
Liver infarction 0(0%) 3(0.22%)
Liver dysfunction 0(0%) 2(0.15%)
Tumor dissemination 0(0%) 4 (0.30%)
Skin burn 0(0%) 2(0.15%)
Subcutaneous hematoma 1(1.1%) 0(0%)
Pneumothorax 0(0%) 2(0.15%)
Intestinal perforation 0(0%) 1(0.07%)
Total 2192 (22%) 2711333 (2.0%)

RFA. In order to define the indications for laparoscopic
RFA, it is essential to develop considerable experience in the
procedure and conduct clinical trials in comparison with
other therapeutic techniques.
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1. CERROREEE

CEUFHY 4 2 (HCV) ORFMlL~O B3 HCV
E2 % X0 3CD81 & vT 52 EPLETH S L
FENH, F D% scavenger receptor class B type
I (SR-B1) # claudin-1 (CLDN1) ktwviozEE 4 oot
7 OB T A I LAURENT, & BIT 2000 44T 72 o T
occluding (OCLN) ¥ HCV B R R TH 2 & & A
BModLiod BEREWIEIZCLDN] & OCLN
@& H 12 tight junction 12T 25F THH, HCV
DRI L2 OMIIR~ O D A BEE T
HHEEZLNTWE, 852 CD81 & OCLN iz HCV
BROBIFEEBE T35 F (5B LOREAT
Vw2 -

HCV OFBBHDBILT 57201013, FE0 B/
BPoOEBHILETH S, Blt, HCV IC X 2 BRE
BEOMRHBEIE oISz, Sobh, #Rbo
HCV RNA O—iz PAMP & LT RIGI*® TLR 1R
SNE RIGLIZRBREN Y 7 F M IPSL 24 LT
WREDA V5 —T 20> IFN) ¥ 54 b 8L+
5. BE 3N/ IFN i IFN V75— RE LT Jak-
STAT ¥ 7V ERALL T IFN BABREFOEE S
3. LA L, HCV NS3/4A protease i3 IPS-1 % e
T5ZETIFN YT NVERELIFN BEF G 5.
T HCV a7y v s icskEshs SOCS-3 12 Jak-
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Fig. 1 Schematic diagram depicting the mechanisms underlying the hepatic iron ac-
cumulation 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.
HCV, hepatitis C virus: ROS, reactive oxygen species; HDAC, histone deacetylase;
CHOP, C/EBP homology protein; C/EBP, CCAAT/ enhancer-binding protein; HIF,
hypoxia inducible factor; STAT, signal transducer and activation of transcription:

FPN, ferroportin

STAT ¥ 7 F Ve HEL TIFN L BEFORBE I
ML, NSBA & Y823 IL8 DELEZTLEL, BES
C IFN REBEFORBRE L S¢S 2 L TIFN O
TANVAEIRZBEGSE S, BiZid, NS5A R E2 ¥ >
N7 E PKRIZHEE LT, PKR DEZEE 2 14845 =
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APVAZFIERITY. X 5i21F TNFa % SOCS-3
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Table 1 Factors associated with sustained virological response to 48-week pegin-
terferonribavirin combination therapy in patients infected with HCV genotype 1b,
identified by multivariate analysis (n=114) v

Factor Category

Risk ratio (95%
conﬁdenqe interval)r N

Amino acid substitution
in core region

LDL cholesterol 1. <86
(mg/dL) 2> 8
Gender 1. male
‘ 2: femnale
ICG R15 (%) 1: <10
2>10
v-GTP 1. < 109
2: > 109
Ribavirin dose (mg/kg) 1 <110
2. > 110

1. double wild
2: non-double wild

0.102 (0.522-0.474) 0.004

12.87 (2.1177-76.09) 0.005

0.091 (0.0117-0.486) 0.005

0.107 (0.517-0.678) 0.018

0.096 (0.0%)l 1-0.819) 0032
1

5.173 (1.152-23.22) 0032

BICH LT, SEOT =%y FOLSHTI 74% 0
BR®R LN
Consensus Statement 2:

FFFERESRI D A IV A B IED IRIESIE & Bld5 2 5%
WEF & U CHHBOBMILORE (staging) SBE
TH B4, staging DFHHICIZIFERPHERS NS,
(Level 1, Grade C)

2. DA NIER LR

CEFADEZMICIE HCVRNA OfllESL L b4z, »
ANWAE, B (genotype) DRENEETH2. X5
\Z HCV RNA EEFOERIZOW T2 MR E S
NTWa. CNHDEFIE CEFLICHT 2 IFN g
(RBV OHFREEL &) OWRBSEOFRIcES -8
ETHL. TANVABOWERLIZ, 2000 ELBET v
U7 HCV =8 —ENH 5 RT X748 2007 4E5%
POBREPOLEBEOWEL » V% L D realtime
PCREZAVIMEDLTREZ2oTWE. LS %
TANIBE YA VADE (genotype T 7212 serotype)
OMER IFN BROEFRLBBP OIS 4 L 23
R Bhb T CERIRIG LA BENE WY,

TANADBRIEFERIE, £& LT genotype 1b o
TANVATESREFENT WS, IFN By 5815
% NS5A 2a2209-2248 (interferon sensitivity determin-
ing region ; ISDR)$EIRD 7 I / B4 BEASIEEAI BT
BRTHZLDBHLMIR o7, HCVI D7 3 J BER

Table 2 Effect of the IFN treatment on the annual
incidence of hepatocellular carcinoma in each fibro-

sis staging
Control  IFN-treated
All SVR  non-SVR

Patient’s

number 490 2400 789 1658
Staging

F1 0.45% 0.08% 011% 007%
F2 1.99% 0.54% 0.10% 078%
F3 5.34% 1.95% 129% 220%
F4 7.88% 416% 049% 532%

Data were adopted from IHIT study!®

FIEHEBLTISDRO7 3 BRERHI S V4, IFN
HEBETO SVRENB VI LA HES ATV 29,
S BICHEIBEOEHTH %, PEGIFN & RBV BERE
B (48 M) 12BwT3 ISDR DEEBUIHE TR
EETHBO
Consensus Statement 3:

ISDR DZRIiZ, IFN ¥ ¥ 711 RBV & DR
ICB1 8 SVR IZBIRT 2D T, iRl d~ & T
®5. (Level 2a, Grade B)

2502, HCV Core Sl 07 3 BRELOEE (70
HFHEOAEE DIEE)HPEG-IFN & RBV #BEED
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ERMRICERT S EARE SN (Table D)W, %
ED#HETH Core HED T0FEHOT 3 /BB
TANAERICERT AT LAVRE N,
Consensus Statement 4:

Core SO 70 F H, 91 ZHD 73 7 BHiEHUL, IFN -

RBV-GHAREEICHI} S SVR, NVRIZBIFT 3720,

TR ET RETH S, (Level 2a, Grade B)

¥ 7> NSHA FHIBD aa2334-2379 (IFN/ribavirin resis-
tance determining region, IRRDR) ®7 3 J B EHK
% PEG-IFN - RBV St HREOERFAIRICEFRT L E N

IHEDH DY, XL IHREEETHETHT T

FHEHI T2, NSIHEBROEEFEENMWIEICEKRT S
LHESRTWE, —F, BHLOMETIE, Core
FEROT I BEROFES NS3ERO ZREEHE
BT HENIRELRENTWEDY, oD HEICH
LT, SoRREPULETHD.
3. BB L IFN BEEIC (S8E, PNALT £#5%)

C BB 60~80% »EMALT B E 8 hTwa
A, BIBFRUA CIRERIEETE 2w &
PEL, T, BERTRELEBZ V205
Wiz CEBHIFAD BARBITIIREZ S23% v, K
BRE < HCV ISR U7z % 380 L 7-Bok s i,
HCV BRDPBEELEDEGTHRICE X 2 B8 R
{, 0EEFEBLIESTHE LI Lo EE
DEEICEETBHLELTWAY, ZOREEIL, BB
PRBENTB W TIETY 20 F£~30 £DRZB THELE %
EBL P30 E~40FORBTIFELHERETLEND
LDYPEOHE L TEREEIKE (BT 29, —%,
C BB ROFBMEILOEEE L FFEORE L OO
FREZEEREIZCORITRENTED, boEC
BT B IFBEDERFERERIL 5~8% (ZFE 5 (Table 2)19.
DD, UTDarer4anisn.
Consensus Statement 5:

DHEDIFEESE DFEFRERIIHNKE V&L,
5~8% THBILTETEL TR EENTRET
&5. (Level 2b/3, GradeB)

C BBMIFREBE OB OEREEIIEMIC L h 3
HEHTHAHD5, Poynard T 6P IZERED C BB
Fr9e 39 D R ME LB 38 0133 (stage) TH 5
E#piE L, Shiratori Y 5% % EAEIZ 010 (stage) T
5ELTWwa ALT HEER O CRBMIFABRETIR
AL DERIT S & ITRIRT, 5 EHR O IR OB

503 115 (2009)

CER P o/ b T HHER, ERFHREILERE)
Y005 (stage) Thol2bTI2HENDH LY. BiF
T, Tha— VUM, FEBA D8 0BH
vhE, FRRERAIL, 4 ¥ XU VRPN C BIEMF LD
ML e RETH2RTFTHY, EETEOREIE -
BEThHdbLahTwa,

PIAT & Y miE ALTIEDO BV FFEZE TIHEREEI B 2o
=28, ALT fE7° 40 TU/1 LT & C BIBMIF 4T b Iy
ALTEE BERDPEET B 2 L AR SR EEOR
RO% T, C IBMIFRBEOME ALT 412 301U/
DT HBROEBEELRETRETH D,
Consensus Statement 6:

PG PRED 7200213 ALT % 301U Bl FIz o~
&TH5. (Level2a, Grade A)

272, DYET C BBMFLBEINT 2 IFN b
PHEE o T 20 EYUEIEB LS { OBEDEH B ET
VOH, ERRICIFEIRET S Lm0, B
BUOFEBOBMIERS, SiE, BWIEs
FEDVR I PENZ EDHE LN TWAS, Burno S 52

FER TR L7 LR B O 4 SR 32 FEE 3 o)
3TD 1 TiEdH 205, L 066% ThHo ok TRz
Consensus Statement 7:

CHRMIFR P IREBE Tl L IED 2 2
V==V FRERTIRETH B, IFN (B TERH
RONTD, WICITMILERD, B SHEdc
(GFFEABD Y 2 7 2% <, SERI 2 BHREHT - JEE~ —
Bk EREFTIEREELBETH S, (Level 2D,
Grade A)

CEVBMAT ST B3 4 WV AFEHETII Peg-IFN -
RBV SERBREN S —BIROBEETH 2 2%, WEH-
RECORIERY DS, BICERETIZZL— F3L
LOREROREREN G, MERORESLEL ¢
SNBI LB AR, L, IPN BEOERE)
RIZOWTIE, EBBRL 35%, 75T T64% Lo
BRTH Y, bOETIRBEREIC b BN IFN
TEALTVBZENBELNE 2ot AASLD %4
FI4 VTR, BREASIFEOERE BHEEOY
A7, EHEOTREE, EGFHE~OBE BZoikE
OB CERAHICIRL, BRI L THR T
ThHHLELTWVAY, 512, Zeuzem S LY ASBETH
1EID ALT FIEE O C EUBMATABE TN 2 Peg-
IFN * RBV S RBIEOERED 40% Thod = & 8
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LTUR, DAETS ALT EHE O C BB Je B8
M BWEDL AThNB L3512 % 0 [FEiE % B
L7 ALT EB D C BUBMIFSBE TN 2 il d 4
FIA Y] PRENTWD (EEBEHEIT AL SRR
BXIRATSEEEIRAYL) . MO LRI BT, ALT
EEBITH o THMARED 15 FUTF T, Mg
LR LT BEBIDS W 2 & ASHE & 2z X
n7z(Fig. 2)2. SEDONINT 4 AH v S5 vicBn
Th, IFN ORSMBE LTFTROI V& v 2548
2% (WA

Consensus Statement 8;

IFN G5 IR D Grade/Stage 5 2 2, DO
W, E2ENCEGTFRUBOTEEY, BELEE
e ZEE T 5 R E MM L CRIET 5. fic
EEEICE VTS, EBPEGFREPMET 588
W, REBICTSERE L IFN 585 2B 2 T3
5. (Level 6/3, Grade A)

Consensus Statement 9:

HCV RNA B TIEBBEBICEL L v gAR, B
R & UT IFN GBS S 5. FFREINEE B8 -

&, ALT 30 IU/1 Bl F o i1 pRE 15 J7/ul F#T
HIITIFN BRDBISTH U, $EBBIEC ALT 31
U1 BlE & %o 7ofE By B e 5 B84 RETH 5. ALT
30 TU/1 BUF AR 15 75 /jul Bk I IR
BETHED, BBOTLAPHOIBE, 8 LA
BLEBIEFE, HRELDERE, PHEDOE. U
1B DR EREGHNCTHH L, BB BEN & 23D
VA2 25 EZ THEEGERTRETHS. (Level 3,
Grade B)

2) B E
1. PEG-IFN : RBV #tBE*

A ETiE, PEGIFN - RBV BEHEEICH L T2
DOEEBRABRIIT O 7=D%, Z20fE KEEid
B 4 VA BOMEERES 7 B ( C BB 0E
BHRELLZ>TWA. ThO5DREBTIR genotype 1b
POBT A VARIEFUBIVT B 7 A VAR (SVR)
TR LDVETE LT, BEE, o Sk
7B, BUA 9 —7 =0 VREEDS, 55 80%
PTas &7onTwd, Ths0RTEE Tk s
WICE2B 03 ZUESBHL ) SVREMEVWE T
B, LrL, DREIBT AHHEEOEROGRE
RTRINEIRTLF— I 5SRO LRSS ko

35 1 669

100%
80%
B8O%
70%
60%
50%
40%
30%
20%
10%

0%

WF2-F4
BFO-F1

Serum ALT S401U/l and

Serum ALT 540 U and
Platelet counts <15 X 10441 Platelet counts = 15 X 10% 1
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Fig. 2 The relation between platelet counts and the

histological findings in the patients with normal
ALT.
Forty hundred and sixty four HCV carriers with
normal serum ALT ( < 40 IU/1) were classified ac-
cording to the platelet counts. Around 20% of pa-
tients with ALT =< 40 IU/I and platelet counts =
15 % 10%/ul (n=345) were in stage I'2-4, whereas ap-
proximately 50% of patients with ALT < 40 TU/I
and platelet count < 15 X 104/u! (n=119) were in
stage F2-422,

consensus statement 2SR X 7z,
Consensus Statement 10;

PEG-IFN - RBV $FRIEICE AT, o 4 W2 FERIIE
EWICE Y RTEAORRIL, 60 BLLEoEEE
&S ICRBRLE, BMAEETTH, BED IFN Bl
SESI, $2-5- 10 80 % BT DR, 2 23876 h s,
(Level 2a, Grade B)

EHHP O HCV RNA O Lemss) & SVR & OREIZi3®
BLHEND 2. 2ERKRRBOBRE DY 71—
U 3T ETRE L7 HCV RNA 2532 5-Ba% 4 8 T3
5 L7:iEBI O SVR %43 1009%~76%,5 B 128 %
TIHELIER TS 73%~71% L ERTho7. L
»L, 13:BLIRE 2458 % Tzl L7GEBI T 36% ~
29% T A8 BIER TIRFEBMAE 2 24 WL EIT ML
L7ZEBIR S 13 1 8IS SVR 2985 Nz o 72, - T,
I O HCV RNA BRtEAbRER 3 & U031 sty
ROFRHERATHY, HCV RNA MERBIE, 438,
1238, 24 Bosfelrshns,

HCVRNA (7 > 7 2 7i) 7 1258 C 2 log Pl Lo
BT 7212 24 ECBMALAE S i T, SVR 378
bR, 5T, BRKO practice guideline TiL, =
DL LIREFUR L THEBRIESEE ST, L
2L, bHFENIBT 2 52 B0k R R CIL, B
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B, RPN BT HWEBHTH 6 A A D ALT IEEL=E
BENRFN56% (5/9), 62% (8/13) T, 1#I%Kw»
TEBITHERT 2E% 2 TORE D biochemical re-
sponse & SN2, fEo T, BkERL ) bAEIC
CBWTIEPTOa YL ANELNT:.

Consensus Statement 11:

Genotype 1 ZHZ5 3T, HCV RNA 73 128 T 2 log
LI EDETF X 7213 24 ;8 TREIALD R 6 R lFRIZ, 48
BRI DIFHEIEETIE D 4 N2 BHENIZBE et

- (Level 1, GradeA). L#*L, 24 #lIFf HCV RNA 75[&

FEIL L% < T3 RHID biochemical response 7515351
BTEXFDY, ALT HFEFEL LT RITRE 2SS
BEENDS. (Leveld, GradeC)

Genotype 1 \Z8¥ 2 72 B S OFHEICDWTIZ,
NI TEDT V¥ AMUEBEBIRE XN T 389,
Wb IFN OEERECEERLT 2 N RERISE L
B7:%, INOCOFBREE—WIFFMET I 13T
v LA L, Y755 & HCV RNA 7% 13~24
BIZEMILT B, bW 3 late virological responder
TR 72 BEREOFRAENRIN TS,

DPEILBWVWTD, genotypelbEFI A VX E 113
BHNZBWT, 48 BIRSH & HCV RNA 2SIk LTHh
5 4 BRERRS T 5 TEEBRBRBI TP T
BY, SVREZBERSHET6%, EERS5T5H3%
Td Y, ¥ HCV RNA 28 16~24 BIZBBMAL L 7-5E5)
TERRSO SVREWAEIIE»72(9%  vs. 78%,
p=0005)®. %7z Akuta 5%, 4%, 3, HCV
RNA et LiFE 2 &7z case-control study %47\,
48 BIRE (n=130) D7 1 IV AZHERIHH 33% T -
720IZH L, 7285 (n=65) TIX62% L BETH
D, BICT0F N FaT7EER & ISDR BAH T 72
BREOF N B> 72 LHEL TV B¥, $5 T, Geno-
type L BUZBWT, HCVRNA(7 7Y a3 7E)H12
LIRE 24 B3 TICBMEALT 2 ER TR 72 BEERE %
HERT D,

L Tid, HCV RNA ORMEALO¥EICIE, FERE &
DBREOENWYTIVEALPCREXEVTWVS )7
W& 4 LPCRZRWT2BEEDEFEIZOWTIE
THRI YT A3, 36583 T2 HCV RNA
VAL LTEA» 5T T2 BIRS5TSVR B SN
Twa. $o T, IRD consensus statement Z$RHE 21
7z,

50 % 115 (2009)

Consensus Statement 12:

Y7544 PCREEAG-IBE, 36 8 F TIoRatE
LG UL 72 885 T Y A N R BBIESBED R 55785
Nn%. (Level 2b, Grade C)

—77, Genotype 2/3 B BT 2 4G5 0 BT
DWTE, INETO6DDT ¥ 5 AL RE 5
SNTVWBEI UL, 20FBE%ICOWTIE—%
LRBHER LN T W, &5 Mangia 5 13, 12
B S I BI 2 BRICES T 2RT B L, &
Bo 45 B E, M/MREE 14 75 /UL ki, BMI 30 kg/m?
DEDPBETLEHRELAY. bbb, Shb0ER
HFeE ¥ ERN TIHERRS 3T RE Tz e,
EEE PRMELERBAIOZ VWb RE T, —bia
EUE R i (R

BR T, M8 4 OEBEDEOBEER T HCV et
7% COWBBINT B9 4 W A ORISR
LOEZFHFIRETH S, ftoT, BKO practice
guideline TIXHBWF DY A4 NV 2 DFISHED AT & 5
—HZHEIEITONTWE, L LbrETit, B8
HFOFEIC LY 728 2 ABEOEEDOFISEIE S
N LTORBEBENREIR L2 LSRRI I T
v, PlaiE, Akuta 513 viral kinetics \ZB5-4 3 B
TEBRFE L BUEVR 28 60T bl & BEsau(y
BITIZ SVR PR NZ L 2 HE L TVED, fEtsT,
PEG-IFN : RBV BFHBETIE, BEROY 4 VARG
HEEE L CHEPEERETNETH L. BERY
A7 ERTHENOEVOIETE, WENHORE
LIS RPN 2 EOBRE T+ BT NETH 2.

Helibling {3 UEMEIFIEZ 124 81 % RBV 1000/1200 mg

B L PEGIFN & SfRBREZ 1TV, RN ARE L70,
TORR SVR RSB RE S BH T52%, BEERT
3B% LEETRIFCHo7. EELZIERIZZLER
14%,18% T, BEHRMEZ LEL L2 £ 78%, 57%
THo72. SVRIZHF ST 2 ETF 12 genotype 2/3 & I/
WIS0X10°/L BLETH o7 #oT, PEEICENT
b AEMIFEZ I LT, PEG-IFN/RBV §f B 13 7T
RETH B, BEFHBICH L CEESLETH S,
(Level 1, Grade A)

BEOBEE® IFN RBY 4:ABI% &) I8/ LT
BIE - EER L 2ERICNT %, PEG-IFN : RBV
FRBEEOHAEEBRET LzS v ¥ LB &

ITT7OH59 9 “hsoSVR T 6% b 45%

FR g, e
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ERATHED, & ITBEOHREILE V5 EBREIT
&, BIEEMRLE . —7H, AASLD @ practice guide-
line” Ti&, #®F12+47% PEG-IFN  RBV SEF#EE T
b ER - EHFIIR LTIt PEGIFN - RBYV 468

REOBRS IR IN TR, LA LEE 8%

@ PEGIFN - RBY ${AEOTM - EWHICH-Th,
PEGIFN - RBV O B # 512 X b 123 T HCV RNA
DEEMALAER & LALIE, 48~72 B 5T & D 48%~
68% D SVR G L NI & DL DD 599 FHisE
&Y 12 BRSO N R R RERTICRET 5
CLRBRATHRAECTH L%, ToFr7—¥H
FROMBRR T ZRT 5 L BREROSHITSH 228
LUF @ consensus statement 2558 X 7,
Consensus Statement 13:

BED IFN LD PR - EHHTH > Td, PEG-

IFN - RBYV GfZED G T, HCVRNA @ 123808

PEALASERR ENIUL, 7 4 N R ERENIHIETE S,
(Level 2b, Grade B)

2. {ERE IFN & 3 M3 PEG-IFN B EOMES T

BAETIE, 1992 £ CHEMEF£I1CH 3 2 IFN
HMIEEPRIE SN, TOBRRWHRESEHFE S
Twad., L2LBETE, 1Ib - BYA4VABFAIICYT
AIEHEIRHRIE PEG-IFN - RBV $EB#BEE 2. HCV
Rk BEO L § 2 B OBISIZ, —2h0 BE IR

EEINTV5.IFN & 5 i3 PEGIFN BaEONS

LT 1L BT VRER, 2. UNYY AR
PIBHEREL L), 3. AMIFAR, 4. FERRA,
5. HEFRRRE (BHEILERBIRIY 4 W A EERIA)
PETHNTWBED,

T ¥ =%y FIZBWT, [FEEEAICBWT, &
TANABDBECISSOLWREIZ? ] L EML7-
& Z A, PEGIFN #7213 IFN BB Y 60% 23508
SNTD, BmMA 6 IFN ~RBV OSHEES 179 &4
BERMIT% IRON BRDOFA 54 CILPEG-
IFN - RBV SfHBEO AR 2 R L TV A2, B2 ET
ZRE DY 4 VA BB IE PEGIFN % 2 i IFN
HMAEED — O Z F1TTw 5 I LR Sz,

S HCV BHE, 70% BECEEBREIIRITT 517
O, BENMAPLETHL, 2 CHFARECEE
BEANDOBITVEDLN L ERITIL, FHEE 12805 24
B IFN6MIU 3B 3 @4 5 V>3 PEGIFN # 1 [§ 12~
24 HEBOBEEBEIMERINL, LrL, YUYy ¥
DHRIERENR LM E L&, , BEEET

57 1 671

THLENEIPRETE 25,
bﬁﬁ?ﬁﬁN@%ﬁAWﬁﬁ%momT§<®%
PRESBREI AT b T & 7295, FRmazsp) THHEETE
AT T TV YR TIE IFN 5400 & ) B A%E T
TEIEDPHRBINT VD, 3 7B (F3-

F4) 2BV TH IFN 52T HCY 28 S 12 LB

BEMET LFREEDEI S L b HES T
2. BOEOBRKTIE, 60 B LOBE~DIEE
J IFN BMiA# 1, ALT 8 L U8 AFP DET%FHE L
IR L B L TR 2 042 = SR s T
VAR E I, RAEEED TEROKEE ) o FFRER
IBRBUTHTT 5 IFN OSBRSS ShTy 39,
FiZ, IFNBSBTIRIRESR, ZRBEMET TS
CEBEEBTREFRETH DY, —F, BETEHE N
JHIB & 5 Y ¥ A{L3E: (HALT-C) i3 PEGIFN -

RBV #RUGHIZHT 2 PEG-IFN DERPB SRS
DEBZMHIE L2202 ERENTD +7 bbb
IFN MER BB BT 2 BCk & 0 E O B R B 2R
TARBRIREN. ZOBEHE LT, KO E W%
MREVEHETH Y, POFRBERZ N L PEES
AL BHROEII R > TWBE LAk N, Sx
ROPIZTREBETHA.

SE, SVR T & 2 W4T, [IFN RHHS
i ALT EOETHRE S i, RS R T i
DYEMREIMETELH ? L v BRIcH L,89%
DEBEFH/LNT.

Consensus Statement 14:

HEEREH] T T PR ERSIE 2 1 L7 IFN

REZHETE. (Level 1, Grade A)

Consensus Statement 15:

SVR ZHIFTE 2 VBE TS, IFN EIHS5IE ALT
OB TR L NNIE, FRBIESE WP HEDWE
BIRDHIRFTE B, (Level 2a, Grade B)

3. BEAHOaLE B2
CRFRITT 2Bl E LT, CRFL0LER
B, HL0 4 VABEOEELENS, PegIFN - RBV B
WL FARS B L OBMR), -4 VAHBRTRER - T
@E%@%ﬁ,%ﬁﬁﬁ4wxﬁwgﬁﬁmowt
TEOLIIZE DT

EEEBE

BREBEOE—Z, HCV RNA #i&1c & SFREBET
HY, IFNBEIZL 5Ty 4 )V ABRAE b Wiz a
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| Peg-IFN > 1.2 jg/kg/ week

100 -

80 -
g 5
% 60 A
Y 40 - ' ot Mean Peg-IFN dose*
% (Mgl kg/ week)

20 + 1.5<

v 1.2-15
0 . T . ' 0912

<09
<8 8-10 10-12 12<

Mean Ribavirin dose (mg/ kg/ day)**

Fig. 3 C-EVR rate according to PEG-IFN alfa-2b and ribavirin doses during 12 weeks after
start of therapy. * p<0.0001; Peg-IFN ** p=0.34: Ribavirin (Mantel-Haentzel chi-square
test) The c-EVR rates were 54% and .56% for patients who received more than 15
neg/kg/week and 1.2-1.5 pg/kg/week of Peg-IFN alfa-2b and declined to an average rate of
38% in patients given 0.9-1.2 ng/kg/week of Peg-IFN alfa-2b, to an average rate of 22% in
patients given less than 0.9 pg/kg/week of Peg-IFN alfa-2b, 60

100 -é

~ 80 -
s
2 60 - —
© Ribavirin 12 > mg/kg/ daﬂ
g"’i 40 A Mean Peg-IFN dose**
T (Hg/ kg/ week)
© 204 <09
0.9-1.2
0 , . e 1.5s1'2'1'5
<8 8-10 10-12 12<

Mean Ribavirin dose (mg/ kg/ day)*

Fig. 4 Relapse rate according to Peg-IFN alfa-2b and ribavirin doses during treatment of pa-
tients who completed treatment. * p=00001; Ribavirin ** p=015, PegIFN (Mantel- -
Haentzel chi-square test). The relapse rate was 60% in patients receiving less than 6
mg/kg/day of ribavirin, and declined to 41% at 6-8 mg/kg/day, 27% at 8-10 mg/kg/day,
22% at 10-12 mg/kg/day and 11% in patients given > 12 mg/kg/day. 62

i, FREEBIHLDRCESGTREENELND, B
R TR Y BFEMROB VI Y 4 V2 #E L PegIFN -

RBVStRBETH S, £T0OBEEL LT, w4 VAHE
BAETERVHSIIREEE T b 2 W2 RS

BHRESICOVTIE, CHFEENEZDO TR 5
L. FHORHEANORLOTEECHBEE 2 b b
EFEHT A VAREORR LT E. S0, miF
LEFRBROITFHENDERD, “BOEE ERTH

FHeBETIEVEETHS.

5. 5|7, SVR OW ARG BRE LR LER
BITh, AURRBIRTNIH Y 4 VABE YR+




CEF R DRHE & i

NRETHBE ) T LI 88% DREIEHE & N7,
Consensus Statement 16:

CHfFRBHIBED FRENE L, BHOIER~®
HLDPTIRETHD & LEZ & NBIEBIEY > 1 X s
DFZE G 5. (Level 6, Grade B/C)

7z& X, SVR O AMRES T b SRS,
TRUZHY AV ABERRRTRETH .
Peg-IFN - RBY HEEZ (BHHE5E & OBE)

Genotypel 2281} % EVR AR 1280 HCV
RNA B¥%AL) DEBICIE, PegIFN #5823 H KA
HEIZBE 59 5 (Fig. 3). Peg-IFNo2a ¥ 5 & 80% Ll L
& %1% Peg-IFNo2b FHHR 58 1.2 ng/kg/SEL LV %
BRERE L, B0, BEZSFHELRET 2 (Level 2b/3,
GradeB). %7z, Genotypel E D 4 b 2 FatE{Lm)ic
BY 2 IEFEERIE, RBY SHEKRERICHES L,
FREEZSED 80% Y Ed 5V IZEHHEE 10 mg/kg/
B (TRETHIUL 12mg/ke/H) Pkt BiEr+29
(Level 2b/3, Grade B) (Fig. 4). — 7, Genotype2/3
BB 5RE (PeglFNa2a135p1g/38 & 2 v i3
PegIFNa2b 1.0 ng/kg/#, RBV 400 mg/day) lzovsT
&, EEHRCEELBELRIZE V0L ELL
N5 (Level 2a, Grade B)®~%), o
VAN ZHERETREED] - FFREEGI0AE

IFN BEEREMICIT) 2 L AEO B —BR T
5 7°, IFN SEBISHEICER BT LTI fFREsksis
BOFEOEERBBRENTSEY, 7% OFEIE
bz,

Consensus Statement 17:

IFN JEBIEH)° IFN T ALT % AFP DHEHR
BRGIEBNICIE, FFIEHERIC X 568170, 3E
F1TLZBER, WIEEZUETS. (Level 3/6,
Grade B/C)

W, FEMFEE T, IFN 2 24E Li-gEc
HCV RNA #Efrz B L, SERMBMIEL T2, FFris
REOHERLREETFH 4 BEL LB 4175. An
FEETHEETH = BisTH41213, AST - ALT &
AFPEOYEZ BREL L, IFN O& T RIS,
WILARE, DT X BB % Blh 2 v i il
HETERTSZ EPEFE L, AASLD guideline!
T, CREMEFRBIIN LTHY A LV AEEREY
Lzwife, FBHEEEETE" v Hetosics
EEBDIINL, FAE~0RE, BEFHIHITS

59 : 673

7 B O JF IR SRR 2 3 L T, 91% OREI»E
nr-.
Consensus Statement 18:

R ERFIEZ CRABFhE & Bis3 8 41- i, AST -
ALTfE, AFPHEOREEEEE L, IFNOATE <
RPEERER], IR, UG8 7 3 Bemssy cHMD 3
W AR E DR TAET 5.

IR 1 2B

FREY A VAFE LT, 7o 7T —EHRER,
VAT —ERER L EBEHTHY, PRGIFN/RBY
L OB TEYEIH LT 2 (Level 1b, B). #i2, 7
BT 7 —EYHEH TH 2 Telaprevir (VX950) I= Peg-
IFN - RBV #i0%.7- 3 EORERER TR, FRER T 6~
78, PEG-IFN - RBV $kF %50 B T 7 &,
B THRH4EIISVR T\ 5

FROWEAEL LT, LOBEBOY 1 L2 Pk
B S M B M LE B BT Bl T2 PEGIFN - RBV
FREEZ TS 28, TRUSNOES TR FREES 2
RUCANI RIS LB 3.

BbhWiC

DOED CBFJi3, Bk Ui e e
DVE. IO, ERFERARSE . FN HEIC
ﬁbf%ﬁ%%ﬁﬁ(ﬂﬁ%@%ﬁﬁ%w.:wiﬁ
LRERRCA L bFEREOIY Y 205y
ROLNB, BRTIHEBEDOE BRI ER S 1
TWRBLDLE ., SF, 74 —rty FeRwT
BERLbrBoFREMEOERL£IZ. “hbn
BLEAVEVHRRAF— FAV P ELTE Lty
B?Hfﬁ-?ﬁ‘i[%@é#!@?ﬁ?%%ﬂf:?‘;%“%"ﬂi&é?bf, EBay
KRR SN2 DI BN 2 S HBHIEI L 24%
DBEEFLETHS. 20—FT, brEOEREDSE
WIIHCKR O BE OFFE 4 R LT 5 T -
END, BEOEBICHLIHA ¥4 v 2imhic i
TTRELHAHNOBALICRE D 212, BAFESS
VRITNEEELREEERD. S0k, kB
\Z Informative statement %° Recommendation TIBED L
T Hepatology Res. 1Zd &+ 2.

X 518
1) Ghany MG, Strader DB, Thomas DL et al. AASLD
practice guideline, Diagnosis, management, and
treatment of hepatitis C: An update. Hepatology



30 :

2)

3)

674 BT B

2009; 49; 1355—1374

Pietschmann T. Virology: Final entry key for hepa-
titis C. Nature 2009; 457: 797—798

Gale M Jr, Foy EM. Evasion of intracellular host de-

.. fence by hepatitis C virus. Nature 2005: 436: 939—

4)

5

7)

8)

9)

0

D

945
Moriya K, Nakagawa K, Santa T, et al. Oxidative
stress in the absence of inflammation in a mouse

.model for hepatitis C virus-associated hepatocar-
~ginogenesis. Cancer Res 2001; 61: 4365—4370

Okuda M, Li K, Beard MR, et al. Mitochondrial in-
jury, oxidative stress, and antioxidant gene expres-
sion are induced by hepatitis C virus core protein.
Gastroenterology 2002; 122: 366—375

Nishina S, Hino K, Korenaga M, et al. Hepatitis C
virus-induced reactive oxygen species raise he-
patic iron level in mice by reducing hepcidin tran-
scription. Gastroenterology 2008; 134: 226—238
Miura K, Taura K, Kodama Y, et al. Hepatitis C
virus-induced oxidative stress suppresses hep-
cidin expression through increased histone deace-
tylase activity. Hepatology 2008; 48: 1420—1429
Tsubota A, Chayama K, Ikeda K, et al. Factors pre-
dictive of response to interferon-o. therapy in hepa-
titis C virus infection. Hepatology 1994; 19; 1088—
1094

Enomoto N, Sakuma I, Asahina Y, et al. Mutations
in the nonstructural protein 5A gene and response
to interferon in patients with chronic hepatitis C vi-
rus 1b infection. N Engl ] Med 1996; 334; 77—381
Shirakawa H, Matsumoto A, Joshita S, et al. Pre-
treatment prediction of virological response to
peginterferon plus ribavirin therapy in chronic
hepatitis C patients using viral and host factors.
Hepatology 2008; 48: 1753—1760

“Akuta N, Suzuki F, Kawamura Y, et al. Predictive

factors of early and sustained responses to pegin-
terferon plus ribavirin combination therapy in
Japanese patients infected with hepatitis C virus
genotype 1b: amino acid substitutions in the core
region and low-density lipoprotein cholesterol lev-
els. J Hepatol 2007; 46: 403-—410

Donlin MJ, Cannon NA, Yao E, et al. Pretreatment
sequence diversity differences in the full-length
hepatitis C virus open reading frame correlate
with early response to therapy. J Virol 2007; 81:

13)

14)

15)

16)

17

18)

19)

20)

21)

50 % 11 ¥ (2009)

8211—8224

El-Shamy A, Nagano-Fujii M, Sasase N, et al. Se-
quence variation in hepatitis C virus nonstructural
protein 5A predicts clinical outcome of pegylated

‘interferon/ribavirin combination therapy. Hépatol—

ogy 2008; 48: 38—47

Kenny-Walsh E, for the Irish Hepatology Research
group. Clinical outcomes after hepatitis C infection
from contaminated anti-D immune globulin. N Eng
J Med 1999; 340: 1228—1233

Kiyosawa K, Sodeyama T, Tanaka E, et al. Interre-
lationship of blood transfusion, non-A, non-B hepati-
tis and hepatocellular carcinoma: analysis by de-
tection of antibody to hepatitis C virus. Hepatology
1990, 12 (4): 671—675

Yoshida H, Shiratori Y, Moriyama M, et al Inter-
feron therapy reduces ﬁhe risk for hepatocellular
carcinoma: national surveillance program of cir-
rhotic and noncirrhotic patients with chronic hepa-
titis C in Japan. IHIT Study Group. Inhibition of he-
patocarcinogenesis by interferon therapy. Ann In-
tern Med 1999; 131 (3): 174—181

Poynard T, Bedossa P, Opolon P, et al. Natural his-
tory of liver fibrosis progression in patients with
chronic hepatitis C. The OBSVIRC, METEVIR,
CLINIVIR and DOSVIRC groups. Lancet 1997, 349
825—832

Shiratori Y, Imazeki F, Moriyama M, et al His-
tologic improvement of fibrosis in patients with
hepatitis C who have sustained response to inter-
feron therapy. Ann Intern Med 2000; 132 (7). 517—
524 .

Okanoue T, Makiyama A, Nakayama M, etal A
follow-up study to determine the value of liver bi-
opsy and need for antiviral therapy for hepatitis C
virus carriers with persistently normal serum
aminotransferase, ] Hepatol 2005; 43: 509—605
Bruno S, Stroffolini T, Colombo M, et al. Sustained
virological response to interferon-alpha is associ-
ated with improved outcome in HCV-related cir-
rhosis: a retrospective study. Hepatology 2007: 45:
579—587

Zeuzem S, Diago M, Gane E, et al. Peginterferon
alfa-2a (40kilodaltons) and ribavirin in patients with
chronic hepatitis C and normal aminotransferase,
Gastroenterology 2004; 127: 1724—1732




22)

23)

24)

25)

26)

27

28)

29)

30)

31)

CBFF#D

Okanoue T, Itoh Y, Minami M, et al. Guideline for

-the antiviral therapy of hepatitis C virus carriers

with normal serum aminotransferase based on
platelet counts. Hepatol Res 2008; 38; 27—36

R, WE O MEEE, 4B Genotype ]

BT 4 VAED C HBMR£IZNT 5 PEG.
A —T7=0r b LYY 48 BERRE
DOEZM. FFREEE 2004 ; 49 : 1099—1121

Sakai T, Iino S, Okuno T, et al. High response rates
with peginterferon alpha-2a (40KD) (PEGASYS®)
plus ribavirin (COPEGUS®) in treatment-naive
Japanese chronic hepatitis C patients: a random-
ized, double-blind, multicenter, phase IIT trial ] He-
patol 2006; 44: S224

Sezaki H, Suzuki F, Kawamura Y, et al. Poor re-
sponse to pegylated interferon and ribavirin in
older women infected with hepatitis C virus of
genotype 1b in high viral loads. Dig Dis Sci 2009; 54:
1317—1324

Kogure T, Ueno Y, Fukushima K; et al. Pegylated
interferon plus ribavirin for genotype Ib chronic
hepatitis C in Japan. World ] Gastroenterol 2008: 14;
7225—7230 '

Sezaki H, Suzuki F, Kawamura Y, et al. Evaluation
of long-term biochemical responses to combination
therapy of interferon plus ribavirin in those in-
fected with hepatitis C virus genotype 1b and high
baseline viral load. Hepatol Res 2007; 37: 787—792
Berg T, von Wagner M, Nasser S, et al. Extended
Treatment Duration for Hepatitis C Virus Type 1:
Comparing 48 Versus 72 Weeks of Peginterferon-
Alfa-2a Plus Ribavirin. Gastroenterology 2006; 130:
1086—1109

Sanchez-Tapias JM, Diago M, Escartin P, etal
Peginterferon-alfa2a plus ribavirin for 48 versus 72
weeks in patients with detectable hepatitis C virus
RNA at week 4 of treatment. Gastroenterology
2006; 131: 451—460

Ferenci P, Laferl H, Scherzer TM, et al. Customiz-
ing treatment with peginterferon alfa-2a (40kD)
(PEGASYS)plus ribavirin (COPEGUS) in patient
with HCV genotype 1 or 4 infection: interim results
of a prospective randomized trial (abstract #390).
Hepatology 2006; 44: 336

Pearlman BL, Ehleben C, Saifee S. Treatment ex-
tension to 72 weeks of peginterferon and ribavirin

L R

32)

33)

34)

35)

36)

37)

38)

39)

40)

61 : 675

in hepatitis ¢ genotype 1-infected slow responders.
Hepatology 2007; 46: 1688—1694

Buti M, Lurie Y, Zakharova NG, et al. Extended
treatment duration in chronic hepatitis C geno-
type l-infected slow responders:final results of the
SUCCESS study (abstract #141). ] Hepatol 2009; 50:
58

Ide T, Hino T, Ogata K, et al. A randomized study
of extended treatment with peginterferon alpha-
2b plus ribavirin based on time to HCV RNA
negative-status in patients with genotype 1b
chronic hepatitis C. Am J Gastroenterol 2009: 104:
70—75

Akuta N, Suzuki F, Hirakawa M, et al. A matched
case-controlled study of 48 and 72 weeks of pegin-
terferon plus ribavirin. combination therapy in pa-
tients infected with HCV genotype 1b in Japan:
amino acid substitutions in HCV core region as
predictor of sustained virological response. ] Med
Virol 2009; 81: 452—458

Mangia A, Santoro R, Minerva N, et al. Peginter-
feron alfa-2b and ribavirin for 12 vs. 24 weeks in
HCV genotype 2 or 3. N Engl ] Med 2005; 352:
2609—2617

von Wagner M, Huber M, Berg T, etal
Peginterferon-alpha-2a (40KD) and ribavirin for 16
or 24 weeks in patients with genotype 2 or 3
chronic hepatitis C. Gastroenterology 2005: 129:
522—527

Shiffman ML, Suter F, Bacon BR, et al Peginter-
feron alfa-2a and ribavirin for 16 or 24 weeks in
HCV genotype 2 or 3. N Engl ] Med 2007: 357: 124—
134

Dalgard O, Bjero K, Ring-Larsen H, et al. Pegylated
interferon alfa and ribavirin for 14 versus 24 weeks
in patients with hepatitis C virus genotype 2 or 3
and rapid virological response. Hepatology 2008 47:
35—42

Lagging M, Langeland N, Pedersen C, et al. Ran-
domized comparison of 12 or 24 weeks of peginter-
feron alpha-2a and ribavirin in chronic hepatitis C
virus genotype 2/3 infection. Hepatology 2008: 47:
1837—1845

Yu ML, Dai CY, Huang JF, etal A randomised
study of peginterferon and ribavirin for 16 versus
24 weeks in patients with genotype 2 chronic hepa-



62 :

41)

42)

43)

44)

45)

46)

47)

48)

49)

676 Ft i

titis C. Gut 2007; 56: 553—559

Mangia A, Minerva N, Bacca D, et al. Determinants
of relapse after a short (12 weeks) course of antivi-
ral therapy and re-treatment efficacy of a pro-
longed course in patients with chronic hepatitis C
virus genotype 2 or 3 infection. Hepatology 2009, 49
358—363

Akuta N, Suzuki F, Kawamura Y, et al. Predictors
of viral kinetics to peginterferon plus ribavirin
combination therapy in Japanese patients infected
with hepatitis C virus genotype 1b. J] Med Virol
2007, 79: 1686—1695

Helbling B, Jochum W, Stamenic I, etal. HCV-
related advanced fibrosis/ cirrhosis: randomized
controlled trial of pegylated interferon alpha-Za
and ribavirin. ] Viral Hepat 2006; 13: 762—769
Bergmann JF, Vrolijk JM, van der, Schaar P, et al.
Gamma-glutamyltransferase and rapid virological
response as predictors of successful treatment
with experimental or standard peginterferon-
alpha-2b in chromnic hepatitis C non-responders.
Liver Int 2007; 27: 1217—1225

Diago M, Crespo ], Olveira A, et al. Clinical trial;
pharmacodynamics and pharmacokinetics of re-
treatment with fixed-dose induction of peginter-

feron alpha-2a in hepatitis C virus genotype 1 true

non-responder patients. Aliment Pharmacol Ther
2007; 26: 1131—1138

Carr C, Hollinger FB, Yoffe B, et al. Efficacy of in-
terferon alpha-2b induction therapy before retreat-
ment for chronic hepatitis C. Liver Int 2007; 27:
1111—1118

Mathew A, Peiffer LP, Rhoades K, et al. Sustained
viral response to pegylated interferon alpha-2b
and ribavirin in chronic hepatitis C refractory to
prior treatment. Dig Dis Sci 2006; 51: 1956—1961
Jacobson IM, Gonzalez SA, Ahmed F, et al. A ran-
domized trial of pegylated interferon alpha-2b plus
ribavirin in the retreatment of chronic hepatitis C.
Am ] Gastroenterol 2005; 100: 2453—2462

Herrine SK, Brown RS Jr, Bernstein DE, et al
Peginterferon alpha-2a combination therapies in
chronic hepatitis C patients who relapsed after or
had a viral breakthrough on therapy with stan-
dard interferon alpha-2b plus ribavirin: a pilot
study of efficacy and safety. Dig Dis Sci 2005; 50

50 % 115 (2009)

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

60)

719—726

Shiffman ML, Di Bisceglie AM, Lindsay KL, et al.
Peginterferon alfa-2a and ribavirin in patients with
chronic hepatitis C who have failed prior treat-

ment. Gastroenterology 2004;126:1015—=1023._. . ._ ... .. ..

Jensen DM, Marcellin P, Freilich B, etal Re-
treatment of patients with chronic hepatitis C who
do not respond to peginterferon-alpha2b: a ran-
domized trial. Ann Intern Med 2009; 150: 528—540
Poynard T, Colombo M, Bruix J, et al. Peginter-
feron alfa-2b. and ribavirin: effective in patients
with hepatitis C who failed interferon alfa/ribavi-
rin therapy. Gastroenterology 2009; 136: 1618—
1628

RRHEL. [EEFEHREMERBBE FRER
REEBX KB (FEAST) FREEEZEDLY LV
AMFFRBORBEOREICE T HHE FR 20
EERSE - SERmEE]

Kamal SM. Acute hepatitis C: a systematic review.
Am ] Gastroenterol 2008; 103: 1283—1297
Nishiguchi S, Kuroki T, Nakatani S, et al. Randam-
ised trial of effects of interferon-o. on incidence of
hepatocellular carcinoma in chronic active hepati-
tis C with cirrhosis. Lancet 1995; 346: 1051—1055
Arase Y, Ikeda K, Suzuki F, etal Prolonged-
interferon therapy reduces hepatocarcinogenesis
in aged-patients with chronic hepatitis C. ] Med Vi-
rol 2007, 79: 1095—1102

Kubo S, Nishiguchi S, Hirohashi K, et al. Effects of
long-term postoperative interferon-alpha therapy
on intrahepatic recurrence after resection of hepa-
titis C virus-related hepatocellular carcinoma. A
randomized, controlled trial Ann Intern Med 2001
134: 963—967

Shiratori Y, Shiina S, Teratani T, et al. Interferon
therapy after tumor ablation improves prognosis
in patients with hepatocellular carcinoma associ-
ated with hepatitis C virus. Ann Intern Med 2003:
138: 299—306

Di Bisceglie AM, Shiffman ML, Everson GT, et al,
Prolonged therapy of advanced chronic hepatitis
C with low-dose peginterferon. N Engl ] Med 2008;
359: 2429—2441

Yamada G, Iino S, Okuno T, et al. Virological re-
sponse in patients with hepatitis C virus genotype
1b and a high viral load: impact of peginterferon-




