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Table 3 Results of IFN-y ELISpot assay in patients in whom HCCs
were not detected after therapy

(A) Platelet count

Patient no.  SFC before  SFC after treatment  Recurrence-free
treatment (/10° CD8™ T-cells) interval
(/10° CD8* (month)
T-cells)

1 0 0 5

2 15 31 10

3 12 15 5

4 159 130 26

5 58 4 12

6 5 99 29?

7 15 17 7

8 20 41 7

9 135 9 12

10 i 6 3

11 8 9 6

12 10 57 15

13 34 42 13*

14 6 4 12*

15 23 8 9

16 59 37 12

17 12 29 23

18 161 72 24

19 18 4 15

20 25 44 23"

12] 5
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(B) Prothrombin time
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}
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0.8 - -
0.6 — 1
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0.2

HCC-free survival rate
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T | I I I

0 5 10 15 20 25 30
Month after treatment

(C) SFC after treatment

SFC Spot-forming cells

* These patients had no recurrence detected by ultrasonography,
enhanced CT, and/or MRI after treatment

(P = 0.005, 0.007, and 0.001, respectively). When univar-
iate analysis of prognostic factors for the HCC-free interval
was performed, only platelet count (P = 0.027; Fig. la),
prothrombin time (P = 0.030; Fig. 1b), and the number of
SFCs after treatment (P = 0.004; Fig. 1¢) were found to be
significant. Child-Pugh class A tended to prolong the HCC-
free interval, although this was not significant (P = 0.066).
The other factors, including the number of SFCs before
treatment (P = 0.407), ALT level (P = 0.644), albumin
level (P = 0.488), total bilirubin level (P = 0.340), HCC
size (P = 0.756), HCC number (P = 0.486), and the pro-
cedure used for HCC treatment (RFA or TACE, P = 0.481),
did not affect HCC-free survival, as confirmed by the log-
rank test.

Multivariate analysis shows that the magnitude

of TAA-specific CD8" T-cell responses correlates
with the HCC-free interval after treatment in patients
who have no detectable HCC after therapy

In a further analysis of the 20 patients with HCC who were
treated by RFA or TACE and in whom no HCC
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= 08— k | T
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Fig. 1 Kaplan-Meier curves of HCC-free survival rate. In univariate
analysis, platelet count, prothrombin time, and the tumor-associated
antigen-specific CD8" T-cell response were found to be prognostic
factors for the HCC-free period after treatment. Kaplan-Meier curves
representing the relationship between month after treatment (HCC-
free interval) and HCC-free survival rate were grouped by a platelet
count, b prothrombin time, and ¢ spot-forming cells (SFCs) specific
for tumor-associated antigens after treatment

was detectable 1 month after treatment, we performed
multivariate analysis using a Cox proportional hazards
model. On multivariate analysis, only the magnitude of
TAA-specific CD8" T-cell responses (=40 TAA-specific
cells/10° CD8™" T-cells) was the only significant prognostic
factor for a prolonged tumor-free period after treatment
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Table 4 Multivariate analyses of prognostic factors for tumor-free
interval

Variable Hazard ratio  95% Confidence limit P value
Platelet count
>1 x 10°%uL  0.916 0.326-2.020 0.843
<1 x 10°%uL  1.000
Prothrombin time
>77.5% 0.455 0.094-1.390 0.177
<77.5% 1.000
Child-Pugh class
A 1.464 0.539-6.813 0.493
B 1.000
Spot-forming cells after treatment
>40 0.342 0.079-0.866 0.022
<40 1.000

(hazard ratio 0342, P = 0.022), as shown in Table 4.
Therefore, the results suggest that TAA-specific CTLs
detected after treatment are able to suppress the occurrence
or recurrence of HCC in patients with no detectable HCCs
after treatment.

Discussion

To determine whether TAA-specific CTLs suppress the
occurrence or recurrence of HCC, we investigated the
relationship between the magnitude of TAA-specific CD8"
T-cell responses and the HCC-free interval in patients who
had no detectable viable HCC 1 month after treatment for
HCC. We found that potent TAA-specific CD8% T-cell
responses, as observed 1 month after treatment for HCC,
led to a prolonged HCC-free interval.

An HLA-A24-restricted MAGE-1 peptide-specific CTL
line was established in a patient with metastatic mela-
noma [[8], and an NY-ESO-1 DNA vaccine induced
both antigen-specific effector CD4" and/or CD8" T-cell
responses in most patients who did not show detectable
pre-vaccination immune responses [19]. In addition,
HLA-A2- and HLA-A24-restricted GPC3-derived peptide
vaccine induced specific CTLs in mice [20]. In this study,
we selected GPC3, MAGE-1, and NY-ESO-1 to monitor
antigen-specific CD8% T-cell responses against HCC
because they had been reported to be expressed com-
monly and frequently in HCC tissues [7, 11-13], and thus
the combination of these TAAs would cover most HCCs.
Among the 20 patients enrolled in the present study, 16
(80%) showed positive CD8" T-cell responses (10 or
more SFCs) against the TAAs before and/or after the
treatment. Although we did not examine the expression of
TAAs in the HCC tissues, it would be expected that at
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least one of these three TAAs will be expressed in HCCs
in patients who have a positive CD8" T-cell response
against TAAs.

In patient 10, HCC recurrence was detected 3 months
after treatment. Insufficient treatment or the pre-existence
of intrahepatic metastases might be considered in a patient
in whom HCCs are undetectable 1 month after treatment,
but are detected within a few months after treatment. We
expected that TAA-specific CTLs induced by treatment
would suppress the development of a small HCC, which is
not easily detected by conventional methods of examina-
tion. Thus, we enrolled and analyzed all patients in whom
no HCC was detectable by ultrasonography, CT, and/or
MRI 1 month after treatment, even if a recurrent or met-
astatic HCC was detected within a few months after
treatment.

It is of interest whether tumor destruction by local HCC
treatment would induce immune responses against HCCs.
Apoptotic tumor cells are capable of inducing tumor-spe-
cific immune responses [21]. Dendritic cells, representing
antigen-presenting cells, around damaged tumor cells take
up tumor antigen released from the tumor cells and then
migrate into draining lymph nodes [22]. There, they mature
and stimulate tumor-specific helper T-cells and CTLs. In
turn, the effector cells migrate into the tumor tissue and
attack the tumor cells [23]. Tumor-specific immune
responses were induced by a combination of direct den-
dritic cell injections into the HCC and radiation therapy
that might induce tumor destruction [3]. When we com-
pared TAA-specific CD8" T-cell responses before HCC
treatment and those after treatment, about half of the
patients (55%) showed an increased frequency of TAA-
specific CD8* T-cells, which might have been induced by
the treatment. However, the increase in TAA-specific
CTLs did not affect the recurrence-free interval. Rather, it
was the magnitude of TAA-specific CD8* T-cell responses
after the treatment itself that affected the recurrence-free
interval. Even if the frequency of these CTLs seemed to be
decreased after treatment, they might infiltrate the liver.
Furthermore, new CTLs other than pre-existing CTLs
might be induced by the treatment because many TAA
peptides recognized by CTLs were different between
before and after the treatment. Although some patients
showed a potent TAA-specific CD8" T-cell response
before treatment, SFC before treatment did not correlate
with the recurrence-free interval. We believe that TAA-
specific CTLs are not able to control a large tumor burden
by itself. As HCCs enlarge, they may secret immune sup-
pressive factors such as TGF-f [24] and/or IL-10 [25] and
modify gene expression of TAAs [26]. We speculate that
TAA-specific CTLs detected after the treatment, but not
detected before the treatment may be able to control HCCs.
Otherwise, TAA-specific CTLs detected before the
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treatment may be able to destroy a small HCC that was not
detected by conventional examinations.

The ELISpot assay is a convenient means of detecting
antigen-specific CD8" T-cells in a variety of diseases. We
have detected HCV-specific CD8% T-cell responses in
patients with acute HCV infection using this method and
identified 6 new epitopes within the HCV protein [17]. In
fact, we identified a novel GPC3-specific CTL epitope
using this method (unpublished observation). At present,
we are trying to identify more CTL epitopes among these
TAAs that will be used as cancer vaccines.

In this study, we used peptide mixtures to stimulate
CD8" T-cells. This procedure may mask responses to
individual peptides because a peptide that interacts only
weakly with HLA molecules is unable to attach to the
molecule if the mixture contains 1 peptide with a high
affinity for the same molecule. However, such a weak
peptide would not contribute to tumor immune responses
because of its weak interaction with the HLA molecules.
Thus, we ignored this issue in this study.

Recurrence and multicentric carcinogenesis are major
factors in determining the prognosis of HCC, and several
treatments have been tried for the prevention of recurrence.
IFN therapy [27, 28], treatment with acyclic retinoid
therapy [29, 30], and adoptive immunotherapy [3!] have
been reported as effective in suppressing HCC recurrence.
Preoperative hepatic function influenced early HCC
recurrence in patients in whom small HCCs were resected
[32]. This is consistent with our result that prothrombin
time, reflecting hepatic function, affected the recurrence-
free interval in the univariate analysis. In our study, higher
platelet counts also contributed to a longer recurrence-free
interval in the univariate analysis. In the multivariate
analysis, however, only the magnitude of TAA-specific
CD8™ T-cell responses remained as an independent factor
contributing to a longer recurrence-free interval.

Although the size and number of HCCs were reported to
affect the period of HCC-free survival (recurrence) in
patients with HCC treated by hepatic resection [33], they
are not significant factors affecting the recurrence-free
interval. Further investigation, such as the accumulation of
analyses of HCC patients, is needed to clarify this issue.
Sixteen out of 20 patients without detectable HCC 1 month
after treatment had recurrent or metastatic HCCs during the
observation period in this study. Our results suggest that
the maintenance of strong TAA-specific CD8" T-cell
responses for a long period may lead to a longer recur-
rence-free state. A long-term observation of TAA-specific
immune responses should also be performed in any future
study.

The results of our study suggest that strong TAA-
specific CD8" T-cell responses would suppress HCC
recurrence in patients with HCC who are treated by RFA or

TACE and in whom any HCC is undetectable by ultraso-
nography, CT, and/or MRI | month after treatment. Since
recurrence and intrahepatic metastasis are major risk fac-
tors influencing the prognosis of patients with HCC,
immunotherapy to induce TAA-specific CD8" T-cells,
such as a peptide vaccine, should be considered for clinical
application in patients with HCC after local therapy.
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Role of Hepatoma-derived Growth Factor (HDGF) in
hepatocyte proliferation and differentiation |
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Abstract -

Hepatoma-derived growth factor
(HDGF) is a novel growth factor, which was
identified from the conditioned medium of
-Huh-7 hepatoma cells. HDGF 1s a unique

erowth factor which is both a secreted
“protein and a nuclear protein. We have
" investigated the roles of HDGF in hepatocyte

growth and differentiation. HDGF is highly
expressed in the fetal liver and stimulates the
growth of immature hepatocytes, suggesting
that HDGF participates in the proliferation
of hepatocyte during liver development. In
rodent models of liver regeneration, HDGF
expression was induced in parenchymal

“hepatocytes, showing the possible

involvement of HDGF in the proliferation of
mature hepatocytes. HDGF stimulates the
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proliferation of various hepatoma cells, and
HDGF expression in HCC (hepatocellular
carcinoma) is closely related to the disease-
free and overall survival of patients, indicating
that HDGF expression could be a prognostic
factor for the disease. Transgenic expression
of HDGF in the liver of mice resulted in the
partial maturational disturbance of
hepatocytes during the post-natal stage, thus
suggesting the inhibitory role of HDGF in
the hepatocyte differentiation. Our findings
have shown that HDGF promotes the
proliferation of both normal and malignant
hepatocytes In addition, HDGF has a
suppressive role in the differentiation of
hepatocytes. We conclude that HDGF is a
unique growth factor, which has important

roles in both hepatocyte proliferation and

differentiation.
Introduction

In the normal adult liver, most
hepatocytes stay in a quiescent state, and
the cell turmover is extremely low. However,
hepatocytes actively proliferate under certain
situations such as liver development,
regeneration and carcinogenesis (1,2). In the
developing liver, immature hepatocytes
decrease their proliferative activity, acquiring

the highly specialized functions of mature

hepatocytes. In contrast, malignant hepatic
cells acquired unregulated growth capacity,
losing the characteristics of mature
hepatocytes. Therefore, the proliferative

activity of hepatocytes depends on the
cellular conditions, and it is usually in
opposition to the degree of the cellular
differentiation. Clarifying the molecular
mechanisms that regulate hepatic cell
proliferation and differentiation would
provide us with important knowledge for the
understanding of liver development,
regeneration and carcinogenesis.

We have identified a novel factor,
hepatoma-derived growth factor (HDGF)
from the human hepatoma-derived cell line
Huh-7, which autonomously proliferates in
serum-free chemically defined medium (3,
4). We have shown that HDGF patrticipates
in liver development as an important growth
stimulating factor for fetal hepatocytes (5-
7). In addition, we found that the expression
of HDGF was induced during liver
regeneration, thus suggesting a functional role
of HDGF i1n the proliferation of mature
hepatocytes (8). Furthermore, we have
shown that HDGF is a growth factor for
hepatoma cells, and that HDGF expression
is closely associated with the prognosis of
patients with HCC (hepatocellular
carcinoma) (9). We recently generated a
HDGEF transgenic mouse and reported that
HDGF inhibited hepatocyte differentiation
inthese mice (10). In this article, we describe
the characteristics of this novel growth factor
and 1ts possible roles in hepatocyte
proliferation and differentiation.
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HDGF and its dual characteristics as a
secreted protein and a nuclear protein

HDGF is a 26kDa heparin-binding
acidic glycoprotein, which we identified from
the conditioned medium of the human
hepatoma-derived cell line, Huh-7(3,4). In
addition, several groups including ours have
found 4 additional novel genes, HDGF-
related proteins (HRPs) (11-13). These
proteins (named HRP1- HRP4) share a
highly homologous N-terminal amino region
consisting of about 100 amino acids, which
we call the “HATH (homologous to the
amino terminus of HDGF) region”. Besides
HRP proteins, Lens epithelium-derived
growth factor (LEDGF), which was
reported to be a survival factor for lens
epithelium, contains a HATH region and is
regarded as a member of the HDGF family
(14). HDGF was originally purified from the
conditioned medium of hepatoma cells,
however, HDGF mRNA is ubiquitously
expressed in adult non-cancerous tissues,
and the exogenous administration of HDGF
stimulates the proliferation of various types
of cells, including fibroblast, vascular smooth
muscle cells, as well as several hepatoma
cell lines (3-5, 15). These findings suggest
that HDGF therefore plays some functional
roles in these normal tissues as well as the
proliferation of cancer cells. -

Although HDGF was originally
identified from the conditioned media of

cultured cells, the primary sequence of the
HDGEF protein was lacking the hydrophobic
sequence which functioned as a signal
peptide. However, previous studies have
reported that HDGF can be detected in the
conditioned media of various types of cells

- (3,4, 15, 16), thus suggesting that HDGF is

likely secreted via a process different from
the classical secreting pathway of the Golgi
system. Recently, amino acid residues 81-
100 in the HATH region have been reported
as a possible receptor-binding site (17), and
we have found the putative receptor of
HDGF (Liu et al, in submission).
Furthermore, exogenously administration of
HDGF protein activated the Erk/MAPK
signaling pathway in both in hepatoma cells
and endothelial cells (15, 18). These recent
findings indicate that HDGF functions viaa
receptor-mediated signal transduction
pathway to act as a growth stimulating factor.

While suggestive receptor-mediated
signaling of HDGF has been reported, we
noted that the HDGF protein contains 2
putative nuclear localization signals (NLSs)
(4, 19). The first NLS (NLS1) resides in
the HATH region and the second NLS
(NLS2) is in the gene-specific region, and
previous studies have shown that HDGF is
detected in the nucleus as well as in the

cytoplasm, implying that HDGF could have

some characteristics of a nuclear protein. We
have shown that HDGF can be transported

- to the nucleus by means of the NLSs, and
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that the nuclear translocation is important for
the growth stimulating activity of HDGF (19).
Regarding the function of HDGF in the
nucleus, recent reports have suggested that
the HATH region serves as a DNA binding
domain. The HATH regions of HDGF family
contain a PWWP motif, which was first
reported in a candidate gene WHSC1 for
Wolf-Hirschhom syndrome (20, 21). HDGF
and HRPs form one of the gene families with
PWWP motif, and an NMR analysis has
revealed that the PWWP domain of HDGF
has a characteristic of hydrophobic cavity,
suggesting that HDGF binds to some
component of chromatin through this cavity
(22). Furthermore, HDGF has been proved
to function as a transcriptional repressive
factor through the binding to a conserved

 DNA sequence in the promoter regions of
target genes, and the putative DNA binding
site is considered to reside in the PWWP
domain (23). These findings suggest that the
PWWP motif of the HDGF protein acts as
a DNA binding domain.

Based on these findings, we
consider HDGF to be a unique growth factor
that has dual characteristics; thereby acting
as a secreted protein and as a nuclear protein.

HDGEF in Hepatocyte Proliferation

HDGF and fetal
proliferation

hepatocyte

Unlike mature hepatocytes in the

adult liver, immature hepatocytes in the fetal
stage can autonomously proliferate in vitro,
even in the absence of any growth factors
(24,25). However, the growth regulation of
fetal hepatocytes has been poorly
understood. During liver development,
HDGF was highly expressed in immature
fetal hepatocytes, especially in the mid-
gestation stage, and its expression was
dramatically decreased near birth (6). Using
an in vitro model of hepatocyte maturation,
we demonstrated that HDGF expression in
hapatocytes decreased with cellular
differentiation, suggesting that HDGF was
related to the hepatocyte proliferation.
Indeed, exogenous administration of
recombinant HDGF stimulated the growth
of primary cultured fetal hepatocytes.
Furthermore, the reduction of HDGF by an
antisense adenovirus suppressed the
proliferation of fetal hepatocytes. The growth
inhibitory effect of the HDGF antisense virus
was reversed by the exogenous
admuinistration of recombinant HDGF (6).
These findings strongly suggest that HDGF
1s associated with the proliferation of
hepatocytes during liver development.

Several growth factors such as EGF
(Epidermal growth factor), HB-EGF
(heparin-binding EGF-like growth factor),
TGF-a (transforming growth factor-a) and
HGF (hepatocyte growth factor) have been
shown to play significant roles in hepatocyte
proliferation (1, 2). The expression levels of
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these factors and their receptor in the fetal
stage were lower than those observed in the
post-natal stage, thus suggesting that these
growth factors and their signals could have
more significant roles during the post-natal
stage compared with the fetal stage. In
contrast, HDGF expression in the developing
liver was highly detected during the mid-
gestation stage and was markedly decreased
with hepatocyte maturation. Despite the
normal development of HDGF-null mice,
possibly as a result of the functional
redundancy that has been considered to exist
among HDGF and its related genes (26),
HDGF is presumed to participate in liver
development as a unique growth stimulating
factor for fetal hepatocytes.

HDGF and adult

proliferation

hepatocyte

Although adult hepatocytes are cells
which rarely replicate in their normal state,
therr proliferative capacity appears in the
regenerating hver such as afier hepatectomy
ordrug-induced hepatic injury. Many growth
factors have been reported to be involved
in the liver regeneration (1, 2). For example,
EGF is a paracrine or endocrine growth
factor that has growth stimulating eftects on
primary cultured hepatocyets. TGF-a.is a
growth factor which is induced in
hepatocytes after partial hepatectomy and
promotes their growth in an autocrine
manner. HB-EGF 1s a paracrine growth

factor which stimulates DNA synthesis of
primary cultured rat adult hepatocytes and
is induced in non-parenchymal cells during
liver regeneration. HGF is the most potent
growth stimulating factor for mature
hepatocytes and HGF promotes hepatocyte
replication by a paracrine or endocrine
mechanism. The concentrations of plasma
HGF increase within lhour after partial
hepatctomy, and the phosphorylation of the
HGF receptor (c-Met) is observed before
the DNA synthesis, suggesting an important
role of HGF/c-Met system in liver
regeneration (27). Inaddition, other growth
factors such as aFGF (28), bFGF (29) and
VEGF (30) have been suggested to be
involved in liver regeneration, but their roles
are still unclear.

Although the expression level of
HDGF in non-proliferative hepatocytes of
the adult liver is lower than fetal hepatocytes.
we considered that HDGF expression could
be induced in the proliferative hepatocytes
of the regenerating liver. Therefore. we
examined the expression patterns of HDGI
in two different liver regeneration models
(8). In the CCl-treated liver, HDGF
expression was up-regulated, and a single
peak was observed prior to the DNA
synthesis peak. HDGF expression was also
induced in the hepatectomized liver, and its
peak induction was also detected before the
peak of DNA synthesis. The HDGF
expression in the regenerating liver was

- 428 -



84

Hirayuki Enomoto eral.

predominantly induced in hepatocytes, but
barely increased in non-parenchymal cells.
Our findings showed that the HDGF
expression to increase in parenchymal
hepatocytes before DNA synthesis in the

regenerating liver, suggesting that HDGF acts .

as an autocrine factor promoting liver
regeneration. These findings suggest that
HDGF plays a major role in liver
regeneration, especially in the hepatocyte
proliferation. ‘

HDGF and hepatoma cell proliferation

As described above, we have
purified HDGF from the conditioned media
of Huh-7 hepatoma cells and demonstrated
that HDGF participates in the proliferation
of both fetal and adult non-transformed
‘hepatocytes. However, malignant
transformation is an important event which

“induces active proliferation of hepatocytes,
and our original purpose of finding HDGF
was to identify a novel growth factor involved
in the proliferation of hepatoma cells.
Therefore, we investigated the role of HDGF
in'the proliferation of hepatic cancer cells.

As expected, HDGF is expressed

“in various hepatomacell lines such as Huh-
7, HLF and HepG2, and HDGF stimulates
the proliferation of these cells. In addition,
endogenous overexpression of HDGF

significantly increases the cell number and

DNA synthesis of hepatoma cells (19),
whereas antisense treatment targeting
HDGF reduced the cellular proliferation
(31). These findings strongly suggested that
HDGF has a pivotal role in the proliferation
of hepatoma cells. Therefore, we further
examined the relationship of HDGF
expression to the prognosis of the patients
with hepatocellular carcinoma (HCC).

The expression level of HDGF was

strongly associated with the prognosis of

heptocellular carcinoma and higher
expression of HDGF resulted in more
unfavorable prognosis (9, 32). In our study,
high expression of HDGF was more
frequently observed in well-differentiated
carcinomas than in poorly-differentiated

‘carcinomas (9). However, another group

reported that HDGF was expressed more
highly in poorly-difterentiated HCC than in
well-differentiated HCC (32). Although we
cannot fully explain this discrépancy, it may
depend on the differences between the anti-
HDGF antibodies used in these studies.
Despite the inconsistency, both studies
reported that the HCC patients with a higher
HDGF expression showed an earlier
recurrence and a poorer overall survival rate
than those with a lower level of expression.
Furthermore, both univariate and
multivariate analyses revealed a significantly
poorer disease-free and overall survival in
patients with higher HDGF expression atter
aresection of HCC (9, 32). These findings
suggest that HDGF could be a prognostic
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factor for the disease-free and overall
survival of patients with HCC.

HDGF in Hepatocyte Differentiation

~ Inthe previous study, we used an in

vitro culture system, which recapitulated the
maturational process of hepatocytes ranging
from mid-gestation to the newborn stage.
Using the culture system, we have
demonstrated that HDGF expression is high
in immature hepatocytes and markedly
decreased with cellular differentiation (6).
However, we could not clarify the functional
role of HDGF in the hepatocyte
differentiation using the in vitro model. On
the other hand, Lepourcelet et al (33) have
reported that overexpression of HDGF
showed inhibitory effects on epithelial cellular
maturation, suggesting a suppressive role of
HDGEF in cellular differentiation. Therefore,
we generated transgenic mice which
overexpressed HDGF in hepatocytes under
the transcriptional control of the mouse
albumin promoter/enhancer, and investigated
the effects on hepatocyte differentiation in
vivo (10). The HDGF transgenic mice did
not have any apparent morphological
abnormalities in the liver. However, their
gene expression patterns showed the
possibility that the maturational process of
hepatocytes during the post-natal stage was
partially disturbed. In light of these findings,
the HDGF expression may therefore be
important for sustaining the characteristics

of immature cells, and it may also be
associated with the high growth activity of
cancer cells. ‘

Recently, Lee et al (34) reported that
patients with HCC who had a gene
expression pattern similar to fetal
hepatoblasts showed a poor prognosis. The
gene expression pattern was characterized
by expression of markers of oval cells
(hepato-cholangio progenitor cells), thus
suggesting that the HCC of this subtype may
originate from immature hepatic progenitor/
stem cells. As described above, two groups
including our group have shown a high
expression of HDGF to be closely associated
with a poor prognosis for HCC patients.
Although we believe that such a poor
prognosis depends on the growth stimulating
effects of HDGF on HCC cells, HDGF may
promote the proliferation of hepatic
progenitor/stem-derived cells and thereby
cause a poor prognosis, because HDGF can
function as a growth factor for immature fetal
hepatocytes. Therefore, clarifying the role
of HDGF in hepato-cholangio progenitor
cells (like oval cells) should lead to the
development of a new therapeutic strategy
for HCC.

Conclusion
HDGEF is a novel nuclear/growth

factor belonging to a new gene family. HDGF
not only promotes hepatocyte proliferation
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but it also suppresses the difterentiation of
hepatocytes, thus indicating that HDGF
participates in both hepatocyte growth and
ditferentiation. Clarifying the functional role
of HDGF will provide further insights into
the molecular mechanisms of liver
development, regeneration and
carcinogenesis.
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A Case of Hepatocellular Carcinoma with Autoimmune Hepatitis Showing Marked Reduction of Tumors by Oral
Administration of UFT-E: Hirayuki Enomoto ™', Akio Ishii*’, Hiroyasu Imanishi*', Masaki Saito*', Hironori Tanaka*',
Yoshinori lwata*’, Yoshiyuki Sakai**, Takashi lwai *!, Kazunori Yoh *!, Tomoyuki Takashima*', Shohei Yoshikawa *! Nobuhiro
Aizawa ™', Teruhisa Yamamoto *', Naoto lkeda *', Soji Shimomura*!, Hiroko lijima*', Seiichi Hirota** and Shuhei Nishiguchi *!
(*'Division of Hepatobiliary and Pancreatic Medicine, Dept. of Internal Medicine, and **Dept. of Surgical Pathology, Hyogo
College of Medicine)
Summary

We report a case of hepatocellular carcinoma (HCC) in association with autoimmune hepatitis (AIH). In May 2003, a 66-
year-old man was admitted to our hospital because of acute liver dysfunction. He was diagnosed with AlH, and his liver
function was normalized by oral administration of the corticosteroid. In July 2007, when he was admitted for the treatment of
bacterial pneumonia, two liver tumors (S4: ¢4 cm and S2: ¢1.cm) were revealed by abdominal CT scan, and the serum level
of AFP was high. According to the findings of imaging diagnosis and laboratory data, the patient was diagnosed as having
HCC. Since the standard invasive therapies of HCC were not accepted by the patient and his family, he was treated by oral
administration of UFT-E (tegafur/uracil: 200 mg/day) . Three months after the initiation of administration, CT scan showed a
remarkable reduction of the tumors, and his serum AFP level was decreased to the normal range. This case shows that HCC
develops in an AlH patient even if liver function is maintained in the normal range. It also suggests the clinical usefulness of
UFT-E in the management of HCC given the difficulty of treatment by the standard therapies. Key words: Hepatocellular
carcinoma, Autoimmune hepatitis, UFT-E (Received Jul. 29, 2009/Accepted Oct. 9, 2009)
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Abstract

In Japan, hepatocellular carcinoma (HCC) is the fourth lead-
ing cause of death in males and the fifth in females. Hepatitis
Cvirus (HCV) is a major cause of HCC in Japan, with 70% of
cases being HCV related. HCV genotype 1b, the most preva-
lent subtype in Japan, started to spread in the 1930s among
injecting drug users (IDUs) during and after World War Il or
through medical procedures such as blood transfusion and
use of contaminated syringes. The prevalence of HCV infec-
tion is much lower in the current younger generation com-
pared with that in the older generation, particularly those
aged >55 years (0.1-0.2% vs. = 2%). Therefore, the total
number of patients with HCV infection is estimated to de-
crease, even though sporadic HCV transmission is mainly
seen among young [DUs. Of note, HCV genotype 2 seems to
be spreading among IDUs, but the response to antiviral ther-
apy in these patients seems to be better than that in older
patients, irrespective of the genotype. Although the number
of patients who die because of HCC has steadily increased
over the last 50 years, the incidence of HCC is now decreas-
ing, mainly because of the decreased prevalence of HCV-

related HCC. Copyright © 2010 S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is one of the most
common causes of cancer death. The prevalence of HCC
in Japan has increased over the past 50 years and more
than 30,000 patients die because of HCC every year, ac-
counting for rates of death of 36.3 and 17.5 per 100,000
males and females, respectively [1]. The main causes of
HCC in Japan are hepatitis C virus (HCV) and hepatitis
B virus (HBV); nearly 70% of HCC cases are caused by
HCV [1]. This situation differs from that in other Asian
countries where HBV-related HCC is more common, and
the situation in Japan is more similar to that in Western
countries [2, 3].

Japan has one of the highest endemic rates of HCV in-
fection. The number of patients with HCV infection is
estimated to be about 2,000,000 in Japan; 70% of patients
are infected with HCV genotype 1b, 20% with genotype
2a,and the rest with genotype 2b. The prevalence of HCV
infection is closely related to age: the number of HCV car-
riers increases with age and the prevalence of HCV infec-
tion is much higher in people aged over 55 years [4].

Here, we review the history and current status of HCV
infection in Japan and predict the future changes in rates
of infection and HCV-related mortality.
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