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Table 2. Clinicopathological Characteristics and FGF3/FGF4
Gene Amplification in Responders and Nonresponders to

Sorafenib
Characteristic (n = 13) (n = 42) P Value*
Age, years (range) 63 (47-84) 66 (22-89) 0.98
Sex, M/F 10/3 30/12 0.97
Viral status, no. 0.69
HBV 5 10
HCV 6 16
B+C 0 1
Non-B, non-C 2 15
AFP, ng/mL (range) 378 (8-404,100) 56 (2-114,248) 0.33
PIVKA-Il, mAU/mL (range) 728 (14-847,000) 81 (11-147,000) 0.78
Clinical stage, no. 0.73
Il 0 1
il 3 13
v 10 28
Primary tumor, cm (range) 5 (0-14) 3 (0-15) 0.20
Lung metastasis, no. 0.13
(—) 6 31
(+) I 11
Multiple lung metastases, no. 0.006
<5 8 40
=>8 5 2
Other metastases, no. 0.24
(—) 14 26
(+) 2 16
Histological type, no. 0.13
Well 1 7
Moderate 6 26
Poor 5 6
Combinationt 1 3
Response, no. ND
Complete response 6 -
Partial response i -
Stable disease - 16
Progressive disease - 24
Not evaluable - 2

Abbreviations: AFP, alpha-fetoprotein; HBV, hepatitis B virus; HCV, hepatitis C
virus; ND, not done.

*P values of viral status and histological type were calculated between HBV
versus HCV and poorly differentiated versus nonpoorly differentiated.

THCC with cholangiocarcinoma component.

more common among responders to sorafenib (res-
ponders, 5/13 [38%]; nonresponders, 6/42 [14%]; P
= 0.13). These results suggest that multiple lung me-
tastases and a poorly differentiated histology may be
clinical biomarkers for sorafenib treatment in patients
with HCC.

Sorafenib Potently Inhibits Cellular Growth in
FGF3/FGF4-Amplified and FGFR2-Amplified Cell
Lines. We examined the growth inhibitory effect of
sorafenib
whether activated FGFR signaling is involved in the
response to sorafenib. Among 26 cell lines, KYSE220
was the only FGF3/FGF4-amplified cell line (data not
shown), and HSC-43, HSC-39, and KATOIIl were
the only FGFR2-amplified cell lines.'® Sorafenib

in various cancer cell lines to evaluate
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potently inhibited cellular growth in these four cell
lines at a sub-ytM 50% inhibitory concentration (ICs)
(Fig. 5A). The ICsq values were as follows: HSC43,
0.8 uM; HSC39, 0.6 uM; KATOIIL, 0.4 uM; and
KYSE220, 0.18 uM. These results suggest that acti-
vated FGFR signaling may be involved in the response
to sorafenib.

Sorafenib Inhibits Tumor Growth in FGF4-Intro-
ducing Cell Lines In Vivo. Finally, we established
cancer cell lines stably overexpressing EGFP, FGF3, or
FGF4 to examine the relationship between the gene
function of FGF3 or FGF4 and drug sensitivity to sor-
afenib in vive. Western blotting confirmed that exoge-
nously expressed FGF3 and FGF4 were secreted into
the culture medium (Fig. 5B). Sorafenib inhibited the
FGF4-conditioned, medium-mediated expression levels
of phosphorylated FGFR (Figure 5C). A similar result
was obtained using recombinant FGF4 (data not
shown). Mice inoculated with these cell lines were
treated with a low dose of oral sorafenib (15 mg/kg/
day) or without sorafenib (vehicle control). FGF3
overexpression did not increase the tumor volume
compared with EGFP tumors; however, FGF4 overex-
pression aggressively increased tumor volume and
clearly enhanced the malignant phenotype (Fig. 5D).
Notably, the low-dose sorafenib treatment significantly
inhibited the growth of the A549/FGF4 tumors,
whereas it was not effective against A549/EGFP and
A549/FGF3 tumors (Fig. 5D). These results suggest
that overexpression of FGF4 is partially involved in
the response to sorafenib.

Discussion

The FGF3 gene was first identified and character-
ized based on its similarity to the mouse fzf3/inr-2
gene, which is a proto-oncogene activated in virally
induced mammary tumors in mice.'> Meanwhile, the
FGF4 gene was first identified in gastric cancer as an
oncogene HS7, which has the ability to induce the
neoplastic transformation of NIH-3T3 cells upon
transfection.'® These genes were initially regarded as
proto-oncogenes. FGF3 and FGF4 genes are located
side-by-side and are also closely located to the FGFI9
and CCNDI genes (within 0.2 Mb of the 11ql13
region).13 The 11q13 region is known as a gene-dense
region, and gene amplification of this region is fre-
quently observed in various solid cancers (including
breast cancer, squamous cell carcinoma of the head
and neck, esophageal cancer, and melanoma) at fre-
quencies of 13%-60%."> On the other hand, the fre-
quency of FGF3/FGF4 amplification in HCC remains
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Fig. 5. FGF3 and FGF4 overexpression and drug sensitivity to sorafenib in vitro and in vivo. (A) Growth inhibitory assay examining sorafenib in
various cancer cell lines in vitro. The growth inhibitory effect of sorafenib was examined using an MTT assay. The ICsq values of each cell line are
shown in the graph. The black bars show that the ICsq values were below 1 M. Amp, gene amplification. (B) Cancer cell lines stably overex-
pressing EGFR, FGF3, or FGF4 were established and designated as A549/EGFP, A549/FGF3, and A549/FGF4. Western blot analysis confirmed
that exogenously expressed FGF3 and FGF4 were secreted into the culture medium. Sup., supematant. (C) NIH-3T3 cells were exposed to indi-
cated concentrations of sorafenib for 2 hours and were then stimulated with FGF4-conditioned medium for 20 minutes. (D) Mice inoculated with
A549/EGFP, A549/FGF3, or A549/FGF4 (n = 20 each) were treated with a low dose of oral sorafenib (n = 10, 15 mg/kg/day) or without (n

= 10, vehicle control). *P < 0.05.

largely unclear. Relatively small cohort studies have
reported that one out of 20 HCCs exhibited FGF3
amplification as determined via CGH analysis,'” and 3
out of 45 HCCs examined using Southern blot analy-
sis had a copy number >5;'® meanwhile, amplification
was not detected in 0 out of 42 surgically resected
HCCs." In the present study, two of the 82 (2.4%)
HCC samples exhibited FGF3/FGF4 gene amplifica-
tion in the HCC series. If only 2%-3% of HCC
patients harbor the FGF3/FGF4 amplification, its value
as a biomarker seems to be limited in clinics because a
frequency of 2%-3% is too low to stratify the patients
for specific targeted therapy. However, a combination
of biomarkers—including FGF3/FGF4 amplification,
lung metastasis, tumor differentiation, and other unre-
vealed dysregulation of FGFR signaling—may increase
the response prediction. In addition, 2%-3% of FGF3/
FGF4 amplification may be a promising therapeutic
target for future FGFR-targeted therapies in the treat-
ment of HCC.

Tumor shrinkage might be due to the mixed effect
(sorafenib 4+ SFU + interferon) of combination ther-
apy in the initially described patient. However, during

this patient’s long clinical course, tumor regrowth was
observed following withdrawal of sorafenib because of
oral hemorrhage, and tumor reshrinkage was observed
when sorafenib treatment recommenced. Thus, we
considered that tumor shrinkage might be achieved by
the effect of sorafenib on its own, rather than 5FU +
interferon.

Regarding determinants of drug sensitivity to sorafe-
nib, the mechanism of hypersensitivity in the gastric
cancer cell lines HSC-39, HSC-43, and KATO-III is
FGFR2 gene amplification and is thought to be the
addiction of these cell lines to this gene,'* since sorafe-
nib has a relatively weak but significant inhibitory
effect on FGFR1 at a concentration of 580 * 100
nM.? This result suggests that the blockade of FGFR
signaling by sorafenib may lead to a significant treat-
ment response, at least in FGFR2-amplified cells. In
this study, we found that FGF4, but not FGF3 overex-
pression, was partially involved in the sensitivity to
sorafenib 7z vive. The limitations of the study are the
small number of responder patients and the potential
bias in their selection because of the retrospective
study design. Further clinical study of responders to
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sorafenib is necessary. We are presently undertaking a
prospective molecular translational study (2010-2012)
in a cohort of Japanese patients with sorafenib-treated
HCC.

Multiple lung metastases were frequently observed
among responders to sorafenib (38%) but were less
common among nonresponders (5%). Based on a Jap-
anese follow-up survey of patients with primary HCC,
lung metastasis was observed in 7% (169/2355) of the
patients at the time of autopsy.”’ Another study dem-
onstrated that 15% of patients were found to have ex-
trahepatic metastases, and lung metastasis was detected
in 6% of 995 consecutive HCC patients.”’ When
compared with these data from large-scale studies, the
frequency of lung metastasis among responders to sor-
afenib seems quite high. In addition, a poorly differen-
tiated histological type tended to be more common
among responders, although the correlation was not
significant.

In conclusion, we found that FGF3/FGF4 gene
amplification, multiple lung metastases, and a poorly
differentiated histological type may be involved in the
response to sorafenib.
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Abstract The Toward Integrated Treatment of Advanced Hepatocellular Carcino-
ma with Nexavar (TiTAN) Symposium was held in August 2010 in Tokyo,
Japan, during which the position of sorafenib (Nexavar®) in the treatment
of HCC in Japan (for which it received approval in 2009) was discussed by
a panel of eight expert hepatologists in a session chaired by Dr Kudo. The
following article focuses on the discussion that went on during this session,
including question and answer sessions regarding the experiences of the 350
conference attendees in treating patients with HCC, as well as some of the
more challenging disease management issues.

Since 2008, when the phase III Sorafenib Hepatocellular Carcinoma As-
sessment Randomized Protocol (SHARP) trial demonstrated an increase in
the median overall survival (OS) for patients with unresectable HCC treated
with sorafenib compared with placebo, international and Japanese guidelines
recommend sorafenib as a first-line option for patients with advanced HCC
Child—Pugh liver function class A who have extrahepatic metastasis. Sor-
afenib is also recommended for patients unresponsive to transarterial che-
moembolization (TACE) or hepatic arterial infusion chemotherapy (HAIC).
Importantly, if HCC is judged to be unresponsive to TACE, treatment should
be switched to sorafenib in a timely manner.

Almost half of the conference attendees said that they used both the Japan
Society of Hepatology clinical practice guidelines and the clinical practice
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guidelines for HCC when determining treatment strategies for individual
HCC patients. Sorafenib should currently not be used as adjuvant therapy or
in combination with TACE or HAIC until evidence from ongoing clinical
trials shows that it is beneficial in these settings.

1. Introduction

Numerous patients with hepatocellular carci-
noma (HCC) have been treated with sorafenib
(Nexavar®, Bayer, Berlin, Germany) in clinical prac-
tice in Japan following its approval for this in-
dication on 20 May 2009.[11. '

The Toward Integrated Treatment of Advanced
Hepatocellular Carcinoma with Nexavar (TiTAN)
Symposium was held on 28 August 2010 in Tokyo,
Japan, during which the position of sorafenib in the
treatment of HCC in Japan was discussed by
a panel of eight experts (Dr Ryosuke Tateishi,
Dr Tatsuya Yamashita, Dr Masafumi lkeda,
Dr Junji Furuse, Dr Kenji Ikeda, Dr Norihiro
Kokudo, Dr Namiki Izumi and Dr Osamu Matsui)
in a session chaired by Dr Masatoshi Kudo. Dur-
ing this session, approximately 350 conference
attendees were questioned regarding their expe-
riences in treating patients with HCC, with an-
swers given by means of a wireless voting system.
Some of the more challenging issues in the man-
agement of HCC were also discussed. The fol-
lowing article focuses on the discussion that went
on during this session, with particular emphasis
on sorafenib.

2. Current Practice Guidelines for
Hepatocellular Carcinoma

2.1 Asian-Pacific Association for the Study of
the Liver Guidelines

The first meeting of the Asian-Pacific Association
for the Study of the Liver (APASL) working
committee was held in Bali, Indonesia, in December
2008 to develop consensus recommendations for
the management of HCC; 21 experts from Japan,
Hong Kong, Korea, Taiwan, China, Pakistan,
Singapore, India and Indonesia attended the
meeting.[?

® 2012 Adis Data Information BV. All rights reserved.
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The APASL treatment algorithm for HCC
(figure 1a) is similar to that proposed in the evi-
dence-based Japan Society of Hepatology (JSH)
clinical practice guidelines for HCC (see figure 1b).
In the APASL algorithm, sorafenib is a first-line
option for the treatment of HCC with extrahepatic
metastasis or extensive portal invasion (main portal
vein tumour thrombus) in Child-Pugh class A or B
patients. APASL has the following recommenda-
tions regarding systemic therapy:/?!

e As a systemic treatment, sorafenib is strongly
recommended for the treatment of advanced-
stage patients who are not suitable for loco-
regional therapy and who have Child-Pugh liver
function class A (quality of evidence level 1b,
strength of recommendation grade A).

o Sorafenib ‘may be used’ with caution in patients
with Child—Pugh liver function class B (4, C).

e Cytotoxic drugs are not routinely recommended
but may be considered in highly selected pa-
tients whose general and hepatic conditions
are adequate (3, C).

2.2 American Association for the Study of Liver
Diseases Practice Guidelines 2010

The American Association for the Study of
Liver Disease practice guidelines, which were
updated in 2010,5! have gained wide acceptance
throughout the USA and Europe. The 2010 guide-
line update recommends sorafenib for stage C
(advanced) HCC with portal invasion, tumour
status N1, M2 or performance status test 1-2 ac-
cording to the Barcelona Clinic liver cancer!®
staging system (see figure la in article 1 of this
supplement). Similar to the 2005 version, sorafenib
is recommended (based on grade 1 level of evidence)
as a first-line option in patients who cannot benefit
from resection, transplantation, ablation or trans-
arterial chemoembolization {TACE), and stiil have
preserved liver function.[”]

Clin Drug Investig 2012; 32 Suppl. 2
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For patients with the severity of liver damage
class A accompanied by vascular invasion,
hepatectomy, transcatheter arterial embolization
or hepatic arterial infusion chemotherapy may be
selected, and for those with extrahepatic
metastasis, chemotherapy is an option.

*: Selected when the severity of liver damage is
class B and tumor diameter is 2 cm or less
T: A single tumor measuring 5 cm or less
in diameter
1: Patients 65 years of age or younger

Fig. 1. Treatment algorithms for hepatocellular carcinoma (HCC) from (a} the Asian-Pacific Association for the Study of the Liver (reproduced
with permission from Omata et al.),[®! (b) the evidence-based Japan Society of Hepatology (JSH) Clinical Practice Guidelines for HCC® and
{c) the consensus-based JSH elinical practice guidelines for hepatocellular carcinoma 2010 update.’¥! HAIC =hepatic arterial infusion che-
motherapy; RFA=radiofrequency ablation; TACE =transarterial chemoembolization.
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2.3 Japanese Guidelines (Evidence and
Consensus-Based Clinical Practice Guidelines
for Hepatocellular Carcinoma)

The evidence-based JSH clinical practice guide-
lines for HCC 2009 update!® (issued in November
2009) are based on data obtained up to mid-2007
and therefore do not reflect the results of the
phase IIT Sorafenib Hepatocellular Carcinoma
Assessment Randomized Protocol (SHARP)!
trial published in 2008.

If updated, the JSH clinical practice guidelines
for HCC would list sorafenib as an important
treatment choice. In the current version, hepatic
arterial infusion chemotherapy (HAIC) is recom-
mended for the management of advanced HCC
(see figure 1b in article 1 of this supplement);*
sorafenib therapy is now a suitable option for the
management of advanced HCC.

The consensus-based JSH clinical practice guide-
lines for HCC 2010 update, which is based on both
evidence and consensus, recommends sorafenib for
the management of patients with HCC and Child-
Pugh liver function class A in the following cases:
patients without extrahepatic metastasis with or
without vascular invasion who have either four of
more nodules and are unresponsive to TACE/HAIC
or who have one to three nodules and a tumour size
of more than 3 cm and are unresponsive to TACE;
and patients with extrahepatic metastasis (figure 1c).

When conference attendees were asked which
guidelines they referred to when determining treat-
ment strategies for individual HCC patients, 30% of
the 319 respondents said that they used the JSH
clinical practice guidelines for HCC,?! 11% said the
JSH consensus-based clinical practice guidelines for
HCCH and 43% said both the JSH clinical practice
guidelines and consensus-based clinical practice
guidelines. None of the attendees used the Barcelona
Clinic liver cancer staging and treatment strategy,
while 14% used strategies devised at their institutions
and 1% of attendees opted to use other guidelines.

3. Treatment of Hepatocellular
Carcinoma with Exirahepatic Metastasis

Conference attendees were asked how they
would treat HCC Child-Pugh class A patients

© 2012 Adis Data information BY. All rights reserved.
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with extrahepatic metastasis. From the 326
attendees who responded, 85% said they would
use oral sorafenib, 5% said an oral fluoropy-
rimidine (5-fluorouracil, uracil-tegafur or TS-1),
3% said interferon plus an oral fluoropyrimidine
(5-fluorouracil, uracil-tegafur or TS-1), 4% said
intravenous chemotherapy, 1% best supportive
care and the remaining 3% said they would use
another undefined method.

Dr Tateishi commented that although the pres-
ence of extrahepatic metastasis is a strong pre-
dictor of poor prognosis, extrahepatic metastasis
itself rarely affects patient prognosis. It is still
controversial whether we should concentrate on
intrahepatic lesions in patients with extrahepatic
metastasis when the vast majority of the tumour
burden is located in the liver.

The SHARP trial was a placebo controlied
phase III study of sorafenib in 602 previously
untreated HCC patients in Europe, North/South
America and Australia.l’l In a subset analysis of
421 patients with vascular invasion and/or ex-
trahepatic metastasis, sorafenib significantly in-
hibited disease progression and prolonged OS
compared with placebo; median time to disease
progression was 4.1 months versus 2.7 months
(hazard ratio [HR]=0.64; 95% confidence inter-
val [CI] 0.48, 0.84) and the median survival time
was 8.9 months versus 6.7 months (HR =0.77; 95%
CI 0.60, 0.99).81 This result supports the theory
that sorafenib is a suitable first-line option for
advanced HCC with vascular invasion and/or
extrahepatic metastasis.

Dr Kudo commented that an excellent response
to sorafenib has been reported in several cases of
lung, lymph node and bone metastases of HCC,!
thus systemic therapy with sorafenib could ef-
fectively control extrahepatic metastasis of HCC,
perhaps not in all patients but at least in some.

Dr Furuse agreed that using sorafenib to con-
trol extrahepatic metastasis of HCC is reason-
able, and highlighted that 85% of the respondents
chose sorafenib when asked how they would treat
HCC with extrahepatic metastasis. He also noted
that some other options, including fluoropy-
rimidines such as S-1, have shown promising ac-
tivity against metastatic lesions, but that no systemic
therapy other than sorafenib has been shown to

Clin Drug Investig 2012; 32 Suppl. 2
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improve the prognosis in patients with advanced
HCC.I'% For these reasons, Dr Furuse concluded
that he had no objection to the first-line use of
sorafenib for the management of extrahepatic
metastasis of HCC.

Dr Izumi presented data on the survival out-
come of 42 patients with advanced HCC who had
been treated with sorafenib (400 or 800 mg/day)
at the Musashino Red-Cross Hospital between
July 2009 and June 2010. All patients had ex-
perienced repeated recurrence while being treated
with a variety of therapies available for HCC be-
fore the approval of sorafenib, 12 patients had
extensive vascular invasion (VP3/4) and 12 had
metastases in the bone (n=6) or lungs (n=6). Sub-
group analyses (where p<0.05 was considered
statistically significant), performed to identify vari-
ables predicting survival benefits with sorafenib,
showed that the survival time was longer in pa-
tients without extensive vascular invasion (n=30)
than in those with vascular invasion (n=12) at
baseline (p<0.00001), and in patients with (n=12)
versus those without (n = 30) extrahepatic metastasis
at baseline (p=0.0043).

The improved prognosis of patients with ex-
trahepatic metastasis after treatment with sorafenib
contradicts findings from a subgroup analysis of
the SHARP trial in which response to sorafenib
was worse in patients with extrahepatic metastasis
than in those without.!'!} This apparent discrepancy
may be due to differences in patient characteristics,
because intrahepatic lesions had been controlled in
the 42 patients with extrahepatic metastasis treated
by Dr Izumi.

A case study was presented of a man aged
80 years with stage IVb HCV-related HCC whose
extrahepatic metastasis, which had appeared in his
ribs despite control of his intrahepatic lesions,
had responded to treatment with sorafenib. After
8 months’ treatment with sorafenib at 800 mg/day,
the bone metastatic lesions were judged as stable
disease (SD) suggesting that in patients without
intrahepatic lesions, extrahepatic metastasis may
show a sustained response to sorafenib.

In summary, sorafenib is the only drug shown
to improve the survival of HCC patients with
extrahepatic metastasis and well preserved liver
function. At the TiTAN Symposium 2010, con-
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sensus was reached as to the use of sorafenib as a
first-line treatment of HCC with extrahepatic
metastasis in Child—Pugh class A patients, as re-
commended in the current (2010 update) JSH
clinical practice guidelines for HCC.H

4. Definition of Unresponsiveness to
Transarterial Chemoembolization

The JSH clinical practice guidelines for HCC
define the following situations as being unsuitable
for TACE: all vessels used for treatment have been
devastated and no feeding vessels can be selec-
tively catheterized; liver function has deteriorated
to Child—Pugh class C during repeated cycles of
TACE,; extensive portal invasion (VP3/4) is pres-
ent; or a large arterioportal shunt has formed.

As mentioned in article 3 in this supplement,
‘unresponsiveness to TACE’ is defined in the JSH
clinical practice guidelines for HCCH! (see also
table I). An analysis of the prognosis of patients
with HCC who became unresponsive to TACE or
who required a further cycle of TACE to control
a new lesion within 3 months showed that these
patients were most likely to show worsening liver
function. Furthermore, repeating TACE at in-
tervals of 3 months or less predicted an increased
risk of progression to Child-Pugh class B and a
lower cumulative survival rate. Ninety-four pa-
tients with HCC, Child—Pugh class A and four of
more nodules who underwent TACE as their initial
treatment at Musashino Red-Cross Hospital had
a cumulative survival rate of 86% at 1 year, 54%
at 3 years and 30% at 5 years.['? These rates are
lower than the corresponding values observed in

Table 1. Definition of unresponsive to TACE as defined in the Japan
Society of Hepatology clinical practice guidelines for hepatoceilular
carcinomal?!

Poor accumulation {<50%) of lipiodol in intrahepatic lesions as
assessed by CT immediately (at least 1 month) after two consecutive
cycles of TACE

New multiple intrahepatic lesions detected by CT immediately
(minimum 1 month} after two successive cycles of TACE

Appearance of vascular invasion
Appearance of extrahepatic metastasis

A continuous increase of tumour marker level only with an initial
decrease immediaiely after a cycle of TACE

CT=computed tomography; TACE=transarterial chemoembolization.
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Table Il. Conference attendee responses regarding TACE for the treatment of HCC

Question No. of How atiendees responded

respondents

QA4 How long do you wait to administer a cycle of TACE after 318 1 month: 6%
the previous cycle? 3 months: 59%

6 months: 31%
8 months: 4%
12 months: 1%

QAS How many cycles of TACE on average do you administer to a 320 1-2 eycles: 2%

single HCC patient? 3-4 cycles: 53%
5-7 cycles: 43%
28 cycles: 3%

QA6 How do you treat HCC that has recurred at progressively 318 TAGE repeated at shorter intervals: 8%
decreasing intervals on TACE and seems to be TACE with another cytotoxic drug: 27%
unresponsive to TACE? HAIC: 33%

Sorafenib: 20%
Systemic chemotherapy: 2%
Others: 1%
QA7 Do you think that unresponsiveness to TACE should be defined? 328 Yes: 93%
No: 7%

QA8 Do you think that the proposed definition of unresponsiveness 320 Appropriate; 80%

to TACE is appropriate? Partly inappropriate: 39%
Inappropriate: 1%

QA%a Do you switch TACE to another treatment when judging 315 Yes: 98%
the disease as unresponsive to TACE? No: 2%

QASb Which treatment do you choose for HCC unresponsive 317 Sorafenib: 56%
to TACE? HAIC: 44%

Others: 0%
QA10 Which treatment do you choose for HCC unsuitable 322 Systemic chemotherapy — oral: 5%

for TACE?

Systemic chemotherapy - intravenous: 3%
Sorafenib: 79%

BSC: 2%

Others: 11%

BSC=Dbest supportive care; HAIC=hepatic arterial infusion chemotherapy; HCC=hepatoceliular carcinoma; TACE=transarterial

chemoembolization.

similar patients receiving surgical resection or
radiofrequency ablation!!?] as their initial treat-
ment. Forty patients died, including 34 (85%)
from HCC, one (2.5%) from hepatic failure and
five (12.5%) from an unrelated condition. Thir-
teen patients (14%) had extrahepatic metastasis
in bone (n=10) or lung (n=3). The calculated cu-
mulative probability of progression from Child—
Pugh class A to class B was 18.6% at 1 year, 63.0%
at 3 years and 88.1% at 5 years. TACE repeated
at intervals of 3 months or less was significantly
associated with a risk of progression to Child—
Pugh class B (p=0.023) and shorter survival after
TACE (p=0.016).

When conference delegates were questioned
regarding their use of TACE for patients with
HCC, the majority reported that they would ad-
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minister between three and seven cycles of TACE
with an interval of 3-6 months between cycles
(table II QA4-5). For patients unresponsive to
TACE, almost one-third of attendees said that
they would continue to use TACE, either at shorter
intervals or with a different cytotoxic drug (table 11
QAS6).

These results show that, historically, TACE
has been used repeatedly to treat HCC, even if it
was unresponsive, as no other effective treatments
were available. Now that sorafenib provides an
alternative treatment option for patients with
advanced HCC, it is imperative to define ‘un-
responsiveness to TACE’ in order to permit timely
switching of TACE to other treatments. Notably,
93% of conference delegates agreed that un-
responsiveness to TACE should be defined, but

Clin Drug Investig 2012; 32 Suppl. 2
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only 60% felt that the definition of ‘unrespon-
siveness to TACE’ proposed in the JSH clinical
practice guidelines for HCCH* was appropriate
(table IT QA7-8); the proposed definition of ‘un-
responsiveness to TACE’ must be validated.

5. Treatment of Hepatocellular
Carcinoma Unresponsive to or Unsuitable
for Transarterial Chemoembolization

At least two cycles of TACE should be ad-
ministered to patients with HCC before determin-
ing whether HCC is unresponsive to TACE for
the following reasons: it is uncertain whether the
lipiodol/embolizing agent enters and sufficiently
embolizes the target vessel; any collateral circu-
lation cannot be found before TACE:!'413] and
HCC unresponsive to TACE with one drug may
respond to TACE with another drug.['6:17)

An early study, which reported response to
serial cycles of TACE in 142 patients with HCC,
showed that the complete response rate was sig-
nificantly higher after more than three cycles of
TACE compared with only one cycle (28% vs 12%:;
p<0.001)'3! supporting that one cycle of TACE

is insufficient to determine whether HCC is un-

responsive to TACE.

Dr K. Ikeda presented the following case studies
of long-term HCC survivors who received repeated
cycles of TACE:

e An 84-year-old man with liver cirrhosis and
HCC concurrent with bladder cancer had re-
ceived approximately two cycles of TACE per
year since 1996. He was diagnosed with pro-
gressive disease during 1998 and died in 1999
(figure 2a). If an assessment of ‘unresponsive
to TACE’ had been made at the time of diag-
nosis of progressive disease alternative treat-
ments could have been considered. This case
study suggests that although the decision to
switch from TACE to another treatment should
not be made before administering at least two
cycles, this decision should not be left too late.

e A 6l-year-old woman with liver cirrhosis and
HCC had ascites and was in Child-Pugh class
B. Her HCC was controlled by four cycles of
TACE performed from 1998 to 1999 but began
to grow rapidly in 2000 (figure 2b). The patient
died without responding to the fifth cycle of
TACE given over 6 months after the fourth.

Appearance of resistance to therapy during repeated TACE therapy

Case - male in eighties HCC + liver cirrhosis,
bladder cancer

100 000 - P W] W

10 000

Repeated TACE therapy

AFP (mg/L)

1000 -

100 T T T T

1996 1997 1998 1999

1

Case - female in sixties HCC + liver cirrhosis
(Child B, ascites)

100 000 -

10 000 -
Repeated TACE therapy

1000 -

AFP (mg/L)

10 T T 1
1998 1999 2000

Fig. 2. Two case studies that represent long-term hepatocellular carcinoma (HCC) survivors who received repeated cycles of transarterial
chemoembolization (TACE): (a) An 82-year-old man with liver cirrhosis and HCC concurrent with bladder cancer received approximately two
cycles of TACE per year since 1996, his disease worsened during 1998 and he died in 1999. (b) A 61-year-old woman with liver cirrhosis and
HCC with ascites and in Child-Pugh class B had her HCC controlled by four cycles of TACE performed from 1998 to 1999, but which began to
grow rapidly in 2000 resulting in death. AFP =alpha fetoprotein. + Patient died.
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The current provisional definition of ‘unre-
sponsiveness to TACE’ suggests that the initial
assessment of tumour response to each cycle
of TACE may be performed ‘a minimum of

1 month’ after treatment. This case study illus-

trates that if response to TACE is assessed at

3—-6 months after treatment, it may be too late

for further treatment options.

Dr K. Ikeda concluded that it was appropriate
that the current provisional definition of ‘un-
responsiveness to TACE’ in the JSH clinical
practice guidelines for HCCH requires ‘two suc-
cessive cycles of TACE’ for observing ‘poor li-
piodol accumulation’ and the ‘appearance of a
new lesion’ and stated that as TACE is curative,
we should try to repeat TACE for as long as
possible.

The majority (98%) of conference attendees
said that when judging HCC as unresponsive to
TACE they would switch to another treatment,
with 56% stating that they would choose sor-
afenib and 44% HAIC as the alternative treat-
ment (table IT QA9a-b).

In the SHARP trial, the subgroup of patients
who had previously undergone TACE represents
patients with HCC unresponsive to TACE. In
these patients, the median time to progression
(TTP) was significantly longer for the sorafenib
arm (n=86) than the placebo arm (n=90) (HR =
0.57; 5.8 months vs 4.0 months), although the
median survival time was similar between treatment
groups (HR 0.75; 11.9 months vs 9.9 months).[!8]
The results of this subgroup analysis suggest that
sorafenib may be effective for HCC unresponsive
to TACE.

Dr Kudo presented two case studies of pa-
tients with HCC unresponsive to TACE who had
received sorafenib for over 1 year, depicting the
effectiveness of sorafenib for HCC unresponsive
to TACE:

o A 79-year-old woman with stage III non-B,
non-C type HCC in Child—Pugh class A had

a large lesion that was unresponsive to TACE.

In June 2009, sorafenib was started at 800 mg/day

and then downtitrated to 400 mg/day. As of May

2010, the patient was still receiving sorafenib

and was in good condition (Eastern Coopera-

tive Oncology Group performance score was 0)
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without experiencing any adverse reactions.

The HCC was assessed as SD (Figure 3a).

e In June 2009, sorafenib was started at
800 mg/day in an 81-year-old man with stage
I1I non-B, non-C type HCC judged unrespon-
sive to TACE because of poor accumulation of
lipiodol. In July 2009, dizziness occurred and
some doses were omitted. Subsequently, sor-
afenib was restarted at the same dose. As of 10
May 2010, the patient was still receiving sorafe-
nib and was assessed as having a performance
score of 0 and SD (figure 3b).

Sorafenib may also be used in combination
with TACE and several clinical studies assessing
the efficacy and safety of this combination are
ongoing. The SPACE study (ClinicalTrials.gov
identifier NCT00855218) is a randomized, placebo
controlled, phase II study investigating TACE
with doxorubicin-loaded DC beads (currently
unavailable in Japan), with or without sorafenib
400mg twice a day, in patients (n=300) with
intermediate-stage (unresectable) HCC at 95 to
100 centres in the USA, Europe and Asia. The pri-
mary endpoint is progression-free survival. Sec-
ondary endpoints include OS, time to untreatable
progression, vascular invasion, time to extrahepatic
metastasis, patient’s reported treatment outcome,
biomarkers and safety. That study commenced in
March 2009 and is scheduled for completion by
March 2012.

The randomized, controlled, phase IT JLOG0903
study (Transcatheter Arterial Chemoemboliza-
tion Therapy in Combination with Sorafenib
[TACTICS] trial, NCT01217034) is currently in
progress at approximately 40 Japanese institu-
tions. Eligibility criteria include unresectable HCC,
Child-Pugh class A, one of fewer previous TACE
cycles, tumour size 10 cm or less and 10 or fewer
nodules. Exclusion criteria include vascular invasion
and distant metastasis. The primary endpoint of the
study is time to untreatable progression. Secondary
endpoints include TTP, OS, objective response rate,
tumour markers and safety. Among 228 subjects
planned for enrolment, those allocated to the sor-
afenib group will receive alternating cycles of TACE
and sorafenib (400mg/day increasing to 400 mg
twice a day) until progression. Study completion is
expected in approximately September 2016.
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Fig. 3. Two case studies of patients with hepatocellular carcinoma (HCC) unresponsive to transarterial chemoembolization (TACE) who have
received sorafenib for more than 1 year showing the effectiveness of sorafenib in this setting. (a) A 79-year-old woman with stage Il non-B,
non-C type (NBNC) HCC in Child-Pugh class A with a large lesion that was unresponsive to TACE. (b) An 81-year-old man, stage Il NBNC
HCC judged as unresponsive to TACE because of poor accumulation of lipiodol. AFP =alpha fetoprotein; HFSR =hand-foot skin reaction;
PIVKA-II =protein induced by vitamin K absence II.
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In summary, treatment strategies for HCC
unresponsive to TACE are as follows:

e Before worsening of hepatic functional reserve,
sorafenib is a treatment option for HCC unre-
sponsive to TACE, which responds poorly to
HAIC.

e Conventional treatments combined with sor-
afenib and other molecular targeted agents (e.g.
the tyrosine kinase inhibitor of the epidermal
growth factor receptor, erlotinib, a multitar-
geted tyrosine kinase inhibitor, sunitinib, and
the humanized monoclonal antibody against
the antivascular epidermal growth factor,
bevacizumab) may also become treatment
options in the future. Such combinations are
still under investigation and will not come into
use until their efficacy/safety have been con-
firmed in clinical trials.

e The proposed definition of ‘unresponsiveness
to TACE’ needs further review and validation
for practical use.

HCC that is unsuitable for TACE is also
defined in the JSH clinical practice guidelines
for HCC, as described above. When delegates
were questioned on which treatment option they
would choose for HCC unsuitable for TACE,
79% said they would use sorafenib (table II
QA10).

6. Treatment of Hepatocellular
Carcinoma with Hepatic Arterial Infusion
Chemotherapy and Sorafenib

HAIC is effective in terms of tumour response
and survival for the management of HCC newly
diagnosed with vascular invasion, but is much
less effective against advanced HCC that has
become unresponsive to TACE after repeated
cycles.['l Such cases may respond to sorafenib
followed sequentially by HAIC.

As discussed in article 2 in this supplement,
previous treatment with sorafenib followed se-
quentially by HAIC may be better than con-
current treatment with HAIC and sorafenib. It is
thought that sorafenib enhances the cytotoxic
effect of HAIC by inhibiting tumour vascular-
isation, or by normalizing anatomical vascular
architecture; however, the benefit of previous treat-
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ment with sorafenib needs to be confirmed in a
large clinical trial.

6.1 Differential Use of Hepatic Arterial Infusion
Chemotherapy and Sorafenib

Combining sorafenib with HAIC appears prom-
ising but has not yet been approved. At present,
the choice between using sorafenib or HAIC is a
‘trial and error’ approach because been no bio-
markers have been identified that can predict
response to either treatment. As response to HAIC
differs among patients, a reasonable approach is
to use HAIC initially and to assess response after
approximately 4-6 weeks. If successful, HAIC may
be continued; however, if there is no response,
treatment may be switched to sorafenib.

When conference attendees were asked how they
would treat HCC newly diagnosed with vascular
invasion, the majority chose HAIC with (43%) o1
without (16%) an implanted reservoir (table II1
QA14). Notably, when asked how they would
treat HCC with vascular invasion that had failed
to respond to HAIC, 85% of respondents chose
sorafenib (table IIT QA1S5).

When asked whether they would consider
using sorafenib before HAIC to treat HCC newly
diagnosed with portal invasion in a Child—Pugh
class A patient, more hepatologists than expected
chose to consider using sorafenib before HAIC
(68%) (table III QA16). Interestingly, 84% of re-
spondents said they would consider using the com-
bination of HAIC with sorafenib, even though if
has not yet been approved (table III QA17).

Dr Kudo concluded that Japanese hepatolo-
gists often use HAIC to manage HCC with vasculat
invasion, and many want to try it in combinatior
with sorafenib. However, sorafenib cannot be
used in combination with any cytotoxic drug af
present, because the efficacy and safety of such ¢
combination has not been established, as statec
in the prescribing information.l?®! In addition, as
HAIC is used only in Japan, an internationa
study cannot be expected to provide evidence for
the combination of HAIC with sorafenib. There-
fore, a well-designed prospective study should be
conducted in Japan in order to establish the efficacy
and safety of this combination, as described below.
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Table [ll. Conference attendee responses regarding the use of HAIC for the treatment of HCC

Question

No. of
respondents

How attendees responded

QA14 How will you treat HCC newly diagnosed

with vascular invasion?

QA15 How will you treat HCC with vascular

invasion failing to respond to HAIC?

QA16 Do you consider using sorafenib before
HAIC to treat HCC newly diagnosed with

portal invasion in a Child-Pugh class A patient?

Do you want to consider combination use of
HAIC with sorafenib, which has not been approved yet?

QA17

293

309

310

309

Surgical resection: 18%

TACE: 6%

HAIC without an indwelling catheter: 16%

HAIC with an implanted reservoir: 43%

Sorafenib; 13%

Oral fluoropyrimidine (5FU, UFT or TS-1): 0%

Interferon plus fluoropyrimidine (SFU, UFT or TS-1): 0%
Intravenous chemotherapy: 0%; Others: 4%

Sorafenib: 85%

Surgical resection: 6%

TACE: 1%

HAIC without an indwelling catheter: 0%

HAIC with an implanted reservoir: 2%

Oral fluoropyrimidine (5FU, UFT or TS-1): 0%
Interferon plus fluoropyrimidine (5FU, UFT or TS-1): 2%
Intravenous chemotherapy: 0%; Others: 3%

Yes: 68%
No: 32%

Yes: 84%
No: 16%

5FU =5-fluorouracil; HAIC =hepatic arterial infusion chemotherapy; HCC =hepatocellular carcinoma; TACE=transarterial chemoemboliza-

tion; UFT =uracil-tegafur.

6.2 Ongoing Trials o Assess the Combination
of Hepatic Arterial Infusion Chemotherapy
and Sorafenib in Japan

Although there is widespread belief in Japan
that HAIC is extremely effective for HCC with
vascular invasion, there is no evidence to support
this. Therefore, robust evidence for its efficacy must
be derived from a domestic study. As current in-
ternational guidelines recommend sorafenib as a
first-line option for HCC with vascular invasion,
a series of clinical trials have been established to
evaluate the potential benefit of combining HAIC
with sorafenib with the primary objective being
to establish the efficacy of sorafenib plus HAIC
with cisplatin in comparison with sorafenib alone. A
small (n=21) phase I study (UMIN Clinical Trials
Registry identifier UMIN000001496), which has
completed recruitment, will determine the recom-
mended dosage regimen for sorafenib plus HAIC
with cisplatin. After this study, randomized phase II
and III studies will be conducted to evaluate the
efficacy/safety and clinical benefit of this combi-
nation, compared with sorafenib alone.
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The phase Ib/II Sorafenib in Combination with
Low-dose FP Intra-arterial Infusion Chemotherapy
(SILIUS) trial JLOGO0901; NCT00933816), which
was completed in October 2010, assessed the
combination of sorafenib and HAIC with low
doses of 5-fluorouracil and cisplatin (FP). HAIC
with low-dose FP is administered via an implanted
reservoir. That study included patients with ad-
vanced HCC and assessed dose-limiting toxicities
(phase Ib) and TTP (phase II) as primary outcome
measures. The phase Ib part of the study was com-
pleted in August 2010.2" As the TTP with sorafenib
plus HAIC with low-dose FP was found to be
much better than with low-dose FP alone, the data
monitoring committee recommended progressing
directly to a phase III study. The ongoing phase
111 SILIUS randomized controlled study, being
conducted at 25 Japanese centres, is comparing
sorafenib plus low-dose FP with sorafenib alone
(ClinicalTrials.gov identifier NCT01214343; UMIN
Clinical Trials Registry identifier UMIN000004315).
The study has a planned completion date of
September 2013. If this study successfully shows
the superiority of sorafenib combined with low-
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dose FP over sorafenib alone, the combination
may be presented as a novel treatment option for
HCC with vascular invasion.

The treatment of HCC with vascular invasion
can be summarized as follows:
e For the management of HCC newly diagnosed
with vascular invasion in Child-Pugh class A pa-
tients: HAIC may be used first, and if this fails,
switch to sorafenib; previous treatment with
sorafenib followed by HAIC may be a reasonable
option depending on the patient’s clinical profile.
For the management of HCC with vascular in-
vasion or with multifocal disease that has
become unresponsive to TACE, sorafenib may
be used first.

7. Optimum Dose of Sorafenib

The current recommended dose of sorafenib is
800 mg/day,?Y although excellent responses to
400 mg/day have recently been reported.*?l Some
studies have suggested better efficacy and toler-
ability of sorafenib 400 mg/day in Japanese pa-
tients, while others have reported that 800 mg/day is
well tolerated and maintains high dose intensity
for prolonged periods.l?2

When asked what starting dose they would
prescribe, 48% of attendees replied that they would
initially prescribe sorafenib at 800 mg/day; how-
ever, the majority (80%) of attendees who would

start sorafenib at doses lower than 800 mg/day
would uptitrate to 800 mg/day if tolerated (table IV
QA18-QA19). Concern regarding unmanageable,
potentially serious adverse reactions was the most
frequent reason for using lower doses (table IV
QA20).

Sorafenib is a first-line option for the treat-
ment of patients with advanced HCC and extra-
hepatic metastasis in Child—-Pugh liver function
class A. As sorafenib has caused hepatic en-
cephalopathy and hand—foot skin reaction more
frequently in Japanese HCC patients,’?*! Japanese
hepatologists not experienced in using sorafenib
may become concerned about its potential ad-
verse effects at 800 mg/day. For some patient
populations (e.g. elderly patients, those with low
body weight or significant comorbidities), it may
be prudent to start sorafenib at lower doses; how-
ever, as the drug has been shown to be effective at
800 mg/day (400 mg twice a day), if well tolerated,
its dose should be uptitrated to 800 mg/day after
several weeks.

8. Future Prospects

8.1 Sorafenib as Neoadjuvant or Adjuvant
Chemotherapy

A promising strategy is neoadjuvant treatment
with sorafenib followed by hepatic resection in

Table IV. Conference attendee responses regarding the optimum dose of sorafenib for the treatment of HCC

Question No. of How attendees responded
respondents
QA18 At which dose do you currently 300 800 mgrday: 48%
start sorafenib? 600 mg/day: 1%
400 mg/day: 33%
200 mg/day: 2%
Individualized: 16%.
QA19 To those who start sorafenib at any other 175 Not medified: 20%
dose than 800 mg/day: how do you Uptitrated to 800 mg/day if tolerated: 80%
modify the dose after starting sorafenib?
QA20 To those who start sorafenib at any 180 Adequate efficacy even at a reduced dose in

other dose than 800 my/day: why do
you start sorafenib at doses other than 800 mv/day?

Japanese patients, unlike in US/European patients: 6%
Concern about unmanageable potentially serious
adverse reactions at 800 mg/day: 61%

Etficacy even at a reduced dose after sustained
treatment: 14%

Better compliance to treatment at a lower dose: 19%

HCC=hepatocellular carcinoma.
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patients with advanced but resectable HCC or
HCC with extrahepatic metastasis; however, well-
designed clinical trials are needed to establish
the benefit of sorafenib in this setting. Sorafenib
may also be effective against HCC following non-
curative resection (including HCC with extra-
hepatic metastasis).

The benefit of sorafenib administered before
or after hepatic transplantation is controversial.
Although there has been a case report of successful
downstaging of HCC by sorafenib administered
before transplantation,?¥ sorafenib is unlikely
to cause downstaging in such cases because most
responses to the drug reported to date are only
SD. Furthermore, patients in Child—Pugh class B or
C are not suitable for sorafenib therapy. There-
fore, it is questionable whether sorafenib is effec-
tive for HCC patients with reduced liver function
who are candidates for transplantation.

Sorafenib may be considered as neoadjuvant
or adjuvant therapy to reduce the risk of recurrence
after transplantation. Concerns regarding the
use of sorafenib in this setting include sorafenib-
~induced hepatic damage and graft rejection, as well
as interactions between sorafenib and immuno-
suppressants.*’l After liver transplantation, HCC
recurs at a rate of approximately 10%, and it is
widely accepted that recurrent HCC after liver
transplantation is incurable. There have been
several reports of an excellent response to sor-
afenib in patients with recurrent HCC following
liver transplantation.[?5-27]

8.1.1 Sorafenib as Adjuvant Treafment in the
Prevention of Recurrence of Hepaitocellular
Carcinoma Tricl

The Sorafenib as Adjuvant Treatment in
the Prevention of Recurrence of Hepatocellular
Carcinoma (STORM) trial (NCT00692770) is
designed to evaluate the benefit of sorafenib as
postoperative adjuvant therapy. This phase III
study has recruited 1065 intermediate to high-risk
patients following hepatic resection, radiofrequency
ablation, or percutaneous ethanol injection therapy,
who will be allocated to receive oral treatment
with sorafenib (400 mg twice a day) or placebo
for up to 4 years. The primary endpoint is recur-
rence-free survival; secondary endpoints include
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time to recurrence and OS. The estimated study
completion date is October 2014,

2. Conclusions

Sorafenib is recommended as a first-line option
for patients with HCC with extrahepatic metas-
tasis in both international and Japanese guide-
lines. Its use should be restricted to patients in
Child—Pugh class A. Sorafenib is also a first-line
option for HCC unresponsive to TACE in Child-
Pugh class A patients, because HCC unresponsive
to TACE responds poorly to HAIC, and is also
indicated for the treatment of HCC with four or
more nodules or vascular invasion.

It is important to minimize the risk of treat-
ment discontinuation with sorafenib due to ad-
verse reactions. To avoid serious adverse events,
dose reductions or interruptions may be useful. If
HCC is judged as unresponsive to TACE, treat-
ment should be switched to sorafenib in a timely
manner. Sorafenib should not be used as ad-
juvant therapy or in combination with TACE or
HAIC until evidence from clinical trials shows it
is beneficial in these settings.

The SHARP trial demonstrated an increase in
the median OS for patients with unresectable HCC
treated with sorafenib compared with placebo.
Clinical studies are currently planned or ongoing
to evaluate the benefit of sorafenib as an adjunct to
HAIC, TACE, or curative therapies. It is hoped
that the combination of sorafenib with conven-
tional therapies will prolong the survival of HCC
patients. Planned and ongoing clinical studies will
answer the question of whether sorafenib has sur-
vival benefit for patients with HCC at any stage.
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INTRODUCTION

Objectives of the preparation of the guidelines

The prevention, diagnosis, and treatment of hepa-
titis C Virus (HCV) infection are clearly important
for the management of patients undergoing chronic
hemodialysis, because (i) the HCV infection rate is
high in dialysis patients; (ii) the outcome is poorer in
HCV-infected than non-infected dialysis patients;
and (iii) an improvement in the outcome can be
expected by the prevention or diagnosis and treat-
ment of HCV infection. Therefore, it was decided to
prepare “guidelines for the treatment and manage-
ment of hepatitis C at dialysis facilities by dialysis
physicians and nephrologists in cooperation with
hepatologists” by the instruction of Tadao Akizawa,
Chairman of the Board of Directors of the Japanese
Society for Dialysis Therapy, and Hideki Hirakata,
Chairman of the Scientific Committee, and under the
leadership of Tadashi Tomo, Chairman of the Com-
mittee for the Preparation of the Guidelines. In pre-
paring the guidelines, it was agreed (i) that they
would be applied to chronic dialysis patients; and (ii)
that they would be used by physicians at dialysis
facilities. They would also be prepared to inform
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hepatologists about the dose of interferon and
the criteria for the introduction and reduction of
interferon administration in dialysis patients. Their
preparation was initiated at the first meeting of the
Committee for the Preparation of Guidelines for the
Treatment of Hepatitis C Virus Infection in Dialysis
Patients on 6 January 2009.

Environment and history of the preparation of
the guidelines

Prior to this, in April 2008, the Kidney Disease:
Improving Global Outcomes (KDIGO) group pre-
sented the “KDIGO Clinical Practice Guidelines for
the Prevention, Diagnosis, Evaluation, and Treatment
of Hepatitis C in Chronic Kidney Disease” as the first
guidelines by the KDIGO itself in Kidney Interna-
tional (1). The guidelines were a 107-page tour de
force consisting of five chapters dealing with (i) detec-
tion and evaluation of HCV in CKD patients; (ii)
treatment of HCV-infected CKD patients; (iii) pre-
vention of HCV infection in the dialysis room; (iv)
treatment of HCV infected patients before and after
kidney transplantation; and (v) diagnosis and treat-
ment of HCV-related retinopathy, were compiled
under the supervision of Michel Jadoul and David
Roth, and described the diagnosis, treatment, and pre-
vention of HCV infection in patients with CKD in the
maintenance period, dialysis patients, and patients
undergoing kidney transplantation. The ISN informed
its members of these guidelines and recommended to
apply them in consideration of the state of each
country, region, and facility (implantation), because
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they contained provisions not necessarily based on
strong evidence.

Thus, the Working Group for the Preparation of
the Guidelines for the Treatment of Hepatitis C Virus
Infection decided to make the guidelines cover the
(i) diagnosis, (ii) treatment, and (iii) prevention of
HCV infection in dialysis patients, and (iv) their man-
agement before and after transplantation on the basis
of the items of the KDIGO guidelines by securing the
cooperation of experts in dialysis and HCV hepatitis.
In addition, as the aminotransferase levels are low in
dialysis patients, and as the method for the assess-
ment of fibrosis was not established, some members

considered it necessary to include test methods and
diagnostic criteria, and the guidelines were decided
to comprise five chapters dealing with (i) screening,
(ii) management (methods and frequencies of blood
tests and imaging studies), (iii) indications of antiviral
therapies, (iv) treatment by antiviral therapies
(including patients expected to receive kidney trans-
plantation), and (v) prevention of HCV infection at
hemodialysis facilities.

The references consisted primarily of English and
Japanese literature published by the end of 2008,
but domestic and overseas guidelines were also
included.

Committee members involved in the preparation of the guidelines

Tadao Akizawa, Chairman, Board of Directors, Japanese Society for Dialysis Therapy

Hideki Hirakata, Chairman, Scientific Committee, Japanese Society for Dialysis Therapy

Tadashi Tomo, Chairman, Subcommittee for the Preparation of Guidelines of the Japanese Society for Dialysis Therapy
Working Group for the Preparation of Guidelines for the Treatment of Hepatitis C Virus Infection in Dialysis Patients

Chairman Takashi Akiba (Tokyo Women’s Medical University)
Vice-chairman Kazuhiko Hora (Hokushin General Hospital)
Members Michio Imawari (Showa University)

Chifumi Sato (Tokyo Medical and Dental University)

Eiji Tanaka (Shinshu University)

Namiki Izumi (Musashino Red Cross Hospital)
Takashi Harada (Nagasaki Kidney Hospital)
Ryoichi Ando (Musashino Red Cross Hospital)
Kan Kikuchi (Tokyo Women’s Medical University)

All members listed above have submitted a conflict of interest disclosure report to the General Affairs

Committee.

Times and dates of meetings of the Committee for the Preparation of Guidelines for the treatment of

hepatitis C virus infection in dialysis patients

1st Meeting 6 January 2009
2nd Meeting 17 June 2009
3rd Meeting 30 September 2009
4th Meeting 25 December 2009
5th Meeting 5 February 2010
6th Meeting 4 June 2010
55th Consensus Conference on Hepatitis C, 20 June 2010
Scientific Committee, Japanese Society for
Dialysis Therapy
7th Meeting 6 August 2010
Public Hearing 16 January 2011
8th Meeting 4 February 2011

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

13:30-16:30 Kobe Intemational Conference Center, 1st
Conference Room

18:00-20:00 Seiyoken, Nihonbashi

13:00-15:00 Clinical Lecture Hall, Tokyo Women’s Medical
University

18:00-20:00 Office Tokyo, 4F, Meeting Room A4

Evaluation of the evidence and recommendation
levels

The evidence and recommendation levels were
prepared on the basis of the position paper “Grading
evidence and recommendations for clinical practice
guidelines in nephrology” (2) issued by KDIGO in
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2006 and the Working Group Report on the Grading
of Evidence Levels and Degrees of Recommenda-
tion disclosed by the Japanese Society for Dialysis
Therapy on 16 November 2009 (Table1) (later
published in the Journal of the Japanese Society for
Dialysis Therapy with modifications) (3).
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