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hepatocellular carcinoma. Twenty-one patients, including the
complete responder, did not have additional therapy.

Discussion

The response rate (30%), median survival (7.5 months),
and one-year and two-year cumulative survival rates (53%
and 33%) for patients in this study were comparable with
those reported for previous studies.'”"® Although the
median survival time of nonresponders was identical to
that of all patients (7.5 months), the mean survival time of
nonresponders (343 + 272 days) was shorter than that for
all patients (505 + 574 days). This may be explained by
the fact that some responders with advanced hepatocellular
carcinoma showed considerably long survival, as shown in
the Kaplan—Meier survival curve. One complete responder
(2402 days) and one partial responder (1957 days) who under-
went partial hepatectomy as additional therapy remain alive
without recurrence of hepatocellular carcinoma. Two partial
responders treated with transcatheter arterial chemoemboliza-
tion as additional therapy showed long survival (1326 days
and 1280 days). Thus, adequate additional therapy preceded
by downséaging of hepatocellular carcinoma in response to
the 5-FU + IFN combination may be important for responders
to obtain long survival.

Several possible mechanisms for the anticancer effects
of 5-FU + IFN therapy have been proposed. Transcription
of the tumor suppressor p53 gene has been demonstrated to
be induced by IFN-o/pB, accompanied by an increase in p53
protein levels, suggesting the integration of IFN-o/ signal-
ing into p53 responses in tumor suppression.”’ Yamamoto
et al reported that the tumor necrosis factor-related apoptosis-
inducing ligand receptor-mediated cytotoxic pathway could
be involved in the antihepatocellular carcinoma effect of the
5-FU + IFN combination.®® It is also possible that IFN and
5-FU reinforce the antitumor action of each other or have
additive effects. The cytotoxic effect of 5-FU enhanced
by IFN in various cultured malignant cells and upregula-
tion of 5-FU activity when combined with IFN has been
demonstrated. !

Response to therapy was the sole significant and indepen-
dent predictor for survival of patients with advanced hepato-
cellular carcinoma who received the 5-FU + IFN combination
in the present study. It should be noted that identification of
response to therapy (complete response or partial response)
as a predictor for survival was common to three Japanese
studies,!”" in addition to our study, despite different patient
populations based on different grades of portal venous

invasion and/or different evaluations of responses to therapy
(RECIST or ECOG criteria). These results suggest that the
response to therapy (complete response or partial response)
is indeed critical for patients with advanced hepatocellular
carcinoma who receive the 5-FU + IFN combination to have
better survival.

Although previous studies have demonstrated several
predictors of survival other than response to therapy, such
as positivity for anti-HCV antibodies, performance status,
and/or total bilirubin level,'®!? this discrepancy may be
explained by the different patient populations in the relevant
studies as a result of the different eligibility criteria used. In
contrast, use of the same criteria for evaluation of response
to therapy (RECIST), in addition to similar patient popula-
tions, showed almost the same objective response rates
(complete response and partial response patients/all patients)
in our study (30%) and that of Uka et al (29%).!° Despite the
prominent improvement in survival of responders (complete
response or partial response), it must be acknowledged that
the response rates were not satisfactory, suggesting that
more than half of patients with advanced hepatocellular
carcinoma would remain unresponsive to the 5-FU + IFN
combination. We also have to consider that this combination
therapy has a considerable negative impact on quality of life
for patients with advanced hepatocellular carcinoma, even
though adverse reactions were rarely severe in the present
study. Therefore, it appears to be very important to predict
responders beforehand in the clinical setting.

Ota et al demonstrated that, among several clinical
parameters, including a-fetoprotein, des-y-carboxy pro-
thrombin, Child-Pugh score, and CLIP score, the hepatic
expression of IFNAR2 was the only significant predictor of
clinical response to 5-FU + IFN therapy.!? It is particularly
noteworthy that all patients without IFNAR2 expression in
hepatocellular carcinoma tissue are not responsive to 5-FU +
IFN therapy. The importance of IFNAR2 expression for the
anticancer effect of 5-FU + IFN has also been shown by in
vitro analysis.’>* IFNAR2 expression in hepatocellular car-
cinoma tissue was assessed immunohistochemically at the
protein level in the study by Ota et al. We have previously
shown a correlation between IFNAR2 protein expression and
IFNAR2 mRNA expression in liver specimens from patients
with chronic hepatitis C.3* We have also found a correlation
between IFNAR2 mRNA expression in peripheral blood
mononuclear cells and in the livers of patients with chronic
hepatitis C.?® Therefore, IFNAR2 expression in hepatocel-
lular carcinoma tissue is likely to be correlated with that in
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peripheral blood mononuclear cells, even though there have
been no reports explaining the possible mechanisms for this
correlation, as far as we know. Liver biopsy is sometimes dif-
ficult to perform before combination therapy in patients with
advanced hepatocellular carcinoma because of the bleeding
tendency arising from a low count platelet and/or decreased
activity of prothrombin. IFNAR2 mRNA expression in
peripheral blood mononuclear cells was significantly higher
in responders (complete response or partial response) than
in nonresponders (stable disease or progressive disease) in
the present study. Based on these results, we propose a test-
able hypothesis that IFNAR2 expression in peripheral blood
mononuclear cells may be a practical predictor of response
to the 5-FU + IFN combination.

Several limitations existed in this study. First, a signifi-
cant percentage of patients who fulfilled the eligibility criteria
could not be included due to lack of written informed consent.
Second, the number of patients in whom IFNAR2 expression
was examined for peripheral blood mononuclear cells was too
small to draw a definitive conclusion. We could not evalu-
ate if IFNAR2 expression in peripheral blood mononuclear
cells could be an independent predictor for response to the
5-FU + IFN combination in multivariate analysis. Further
studies need to be conducted in a larger number of patients
to clarify the clinical usefulness of measurement of IFNAR2
expression in peripheral blood mononuclear cells as a pre-
dictor of response to the 5-FU + IFN combination. Third,
the correlation between IFNAR2 protein expression and
IFNAR2 mRNA expression in peripheral blood mononuclear
cells was not examined, even though we have previously
confirmed this correlation in the liver.

In conclusion, we have shown preliminary evidence that
IFNAR2 expression in peripheral blood mononuclear cells
may predict the response to 5-FU + IFN therapy beforehand
in patients with advanced hepatocellular carcinoma, which
should enable us to treat those patients who are likely to
respond to this combination therapy in a selective manner.
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Focal Nodular Hyperplasia-Like Nodule with Reduced
Expression of Organic Anion Transporter 1B3
in Alcoholic Liver Cirrhosis

Nobuko Doi', Yasuyuki Tomiyama', Tomoya Kawase ', Sohji Nishina', Naoko Yoshioka',
Yuichi Hara', Koji Yoshida', Keiko Korenaga', Masaaki Korenaga', Takuya Moriya’,
Atsushi Urakami®, Osamu Nakashima*, Masamichi Kojiro* and Keisuke Hino'

Abstract

We report a patient with alcoholic liver cirrhosis who had a 15 mm focal nodular hyperplasia (FNH)-like
nodule in the liver. This FNH-like nodule was diagnosed as hepatocellular carcinoma (HCC) mainly based on
hypervascularity during the hepatic arterial phase, washout pattern during the equilibrium phase and low sig-
nal intensity during the hepatobiliary phase in gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid
(Gd-EOB-DTPA)-enhanced MRI; it was surgically resected. Its histology exhibited hepatocyte hyperplasia, fi-
brous septa containing unpaired small arteries accompanied by reactive bile ductules, remarkable iron depos-
its and sinusoidal capillarization, and was compatible with the diagnosis of an FNH-like nodule. When we
analyzed the images of the present nodule retrospectively, low signal intensity on in-phase and isosignal in-
tensity on opposed-phase T1-weighted MRI may have reflected iron deposits in the FNH-like nodule. In ad-
dition, a low signal intensity on T2-weighted MRI and no detection in diffusion-weighted MRI may help in
distinguishing FNH-like nodules from HCC, since these image findings are inconsistent with typical HCC.
Immunohistochemical analysis revealed a markedly reduced expression of organic anion transporter (OATP)
IB3 in this nodule, which implied decreased Gd-EOB-DTPA uptake by hepatocytes and accounted for the
low signal intensity during the hepatobiliary phase on Gd-EOB-DTPA-enhanced MRI. To the best of our

knowledge this is the first report in which an FNH-like nodule was assessed for OATP1B3 expression.

Key words: alcoholic liver cirrhosis, FNH-like nodule, hepatocellular carcinoma, organic anion transporter,

Gd-EOB-DTPA-enhanced MRI

(Intern Med 50: 1193-1199, 2011)
(DOI: 10.2169/internalmedicine.50.4637)

Introduction

Due to improvements in imaging techniques and patho-
logical evaluation, a new type of small focal lesion occur-
ring in the cirrhotic liver has been described (1-3). Focal
nodular hyperplasia (FNH)-like nodules (FNH-like nodules)
are focal lesions occurring in liver cirrhosis and are morpho-
logically very similar to classical FNH in the otherwise nor-

mal liver. In general, FNH-like nodules are assumed not to
have an increased risk of malignant transformation (1-3), but
this issue remains elusive (4). FNH-like nodules are occa-
sionally misdiagnosed on imaging as hepatocellular carci-
noma (HCC) due to hypervascularity during the arterial
phase of magnetic resonance imaging (MRI)/computed to-
mography (CT).

On the other
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Figure 1.

Images of the FNH-like nodule in segment 3 in GA-EOB-DTPA-enhanced MRI. Arrows

indicate a 9mm FNH-like nodule. (A) Low signal intensity before contrast injection, (B) High signal
intensity during the hepatic arterial phase, (C) Washout pattern during the equilibrium phase, (D)
Low signal intensity during the hepatobiliary phase.

enhanced MRI has enabled us to detect focal liver lesions
because of its hepatocyte-specific properties (5-7), and it
might be the most useful imaging modality for the diagnosis
of HCC at present (8, 9). However, the image findings of
FNH-like nodules in Gd-EOB-DTPA-enhanced MRI are not
well known, and it remains unclear if FNH-like nodules can
be distinguished from HCC in Gd-EOB-DTPA-enhanced
MRI. Here, we report a histologically proven FNH-like nod-
ule in a patient with alcoholic liver cirrhosis, and discuss the
diagnostic potential of Gd-EOB-DTPA-enhanced MRI for
FNH-like nodules.

Case Report

A 68-year-old Japanese man with a history of alcoholic
liver cirrhosis for approximately 10 years was found to have
a 9 mm hypervascular nodule in the liver through contrast-
enhanced CT and admitted to Kawasaki Medical University
Hospital in June 2008 for further examination of the hepatic
nodule.

His alcoholic consumption over the previous 40 years was
100 g or more per day. A physical examination on admis-
sion showed no remarkable abnormalities except for moder-
ate splenomegaly. Laboratory data on admission disclosed

the following abnormal values: platelet count 9.4x10%/uL
(normal range 15-35), aspartate aminotransferase 58 IU/L
(10-35), y-glutamy! transpeptidase 346 IU/L (5-60) and in-
docyanine green retention rate at 15 minutes 16.4% (<10).
The levels of hepatic tumor markers were as follows: o-
fetoprotein 9.0 ng/mL (<10) and des-y-carboxy prothrombin
25 mAU/mL (<40). The serum was negative for anti-
hepatitis C virus antibody and hepatitis B surface (HBs) an-
tigen but positive for anti-HBs and anti-hepatitis B core an-
tibodies. "

Neither B-mode sonographic scans nor Sonazoid contrast-
enhanced ultrasonography detected the hepatic nodule. Arte-
riography did not disclose any hypervascular mass lesion.
Contrast-enhanced CT revealed a nodule of 9 mm in the
liver segment 3 as hypervascularity during the hepatic arte-
rial phase. Gd-EOB-DTPA-enhanced MRI disclosed that this
nodule had a low signal intensity before contrast injection
(Fig. 1A), hypervascularity during the hepatic arterial phase
(Fig. 1B), a washout pattern during the equilibrium phase
(Fig. 1C), and a low signal intensity during the hepatobiliary
phase (Fig. 1D). Diffusion-weighted MRI did not reveal this
nodule (Fig. 2A). In- and opposed-phase T1-weighted MRI,
and T2-weighted MRI disclosed this nodule as low signal
intensity (Fig. 2B), isosignal intensity (Fig. 2C) and slightly
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Figure 2. Images of the FNH-like nodule in segment 3 in Gd-EOB-DTPA-enhanced MRI. Arrows
indicate the 9mm FNH-like nodule. (A) No detection of nodule in diffusion-weighted MRI, (B) Low
signal intensity on in-phase T1-weighted MRI, (C) Isosignal intensity on opposed-phase T1-weighted
MRI, (D) Slightly low signal intensity in T2-weighted MRI, (E) Slightly low signal intensity in SPIO-
enhanced MRI.

low signal intensity (Fig. 2D), respectively. Although this
nodule was detected as slightly low signal intensity
(Fig. 2E) in superparamagnetic iron oxide (SPIO)-enhanced
MRYI, it was uncertain if Kupffer cells took up SPIO because
of the slightly low signal intensity on T2-weighted MRI be-
fore SPIO injection.

The imaging findings mentioned above were suggestive of
HCC, even though several findings, such as low signal in-
tensity on in-phase and isosignal intensity on opposed-phase
T1-weighted MRI, low signal intensity in T2-weighted MRI
and no detection in diffusion-weighted MRI, were not con-
sistent with typical HCC. We could not histologically assess
this hepatic nodule by liver biopsy because of its unde-
tectability by ultrasonography, and we could not ignore the
possibility of HCC as the diagnosis of this nodule. There-
fore, this nodule was surgically resected after obtaining in-
formed consent from the patient. The nodule of interest was
not encapsulated and its margin was difficult to distinguish
from the surrounding cirrhotic tissue (Fig. 3A and 3B). In-
tranodular fibrous septa were present but central fibrous
scarring and portal tracts were absent (Fig. 3C). The fibrous
septa contained unpaired small arteries accompanied by re-
active bile ductules radiating into the parenchyma (Fig. 3D).
This nodule showed varying degrees of increased cellularity
(Fig. 4A) and marked iron deposits in the hepatocyte and/or
Kupffer cells (Fig. 4B) compared to the surrounding cir-
rhotic tissue. Immunohistochemical analysis using an anti-
CD34 antibody (anti-CD34) revealed marked sinusoidal cap-
illarization (Fig. 4C). Thus, the histological diagnosis of this
nodule was an FNH-like nodule. Finally, we immunohisto-
chemically assessed the expression of organic anion trans-

porter (OATP) 1B3 in hepatocytes, using an anti-OATP1B3
antibody (anti-OATP1B3) to examine why this nodule ex-
hibited low signal intensity during the hepatobiliary phase of
Gd-EOB-DTPA-enhanced MRI.  Immunohistochemically,
OATP1B3 was diffusely and strongly positive for the cell
membrane of the hepatocytes in the surrounding cirrhotic
tissue, but was nearly absent in the FNH-like nodule
(Fig. 5A-C). Thus far neither recurrence of the FNH-like
nodule nor the development of HCC has been found in this
patient who has stopped drinking alcohol since he was ad-
mitted to our hospital.

Discussion

FNH-like nodules occurring in cirrhotic livers are reported
to have the pathological features such as encapsulation, he-
patocyte hyperplasia, fibrous septa containing unpaired small
arteries accompanied by reactive bile ductules, iron deposits
and/or sinusoidal capillarization (1, 2). It has been suggested
that the artery-dominant condition derived from disturbed
portal circulation in the cirrhotic liver (10) or the congenital
vascular anomaly (11, 12) causes localized hyperplastic
changes of the hepatocytes, and generates nodular lesions
such as FNH. The increased unpaired arteries, diffuse capil-
larization, and iron deposits in the nodule would be attribut-
able to a similar mechanism in nodular formation. The
FNH-like nodule in this study had these pathological fea-
tures except for encapsulation. One possible explanation for
the lack of encapsulation is that hepatocytic hyperplasia had
not expanded sufficiently to be encapsulated because it was
the early stage in the development of the hyperplastic nod-
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Figure 3. Surgically resected specimen and histology of the FNH-like nodule. (A) Arrows indicate
the FNH-like nodule (15mm). The nodule is not encapsulated and its margin is difficult to distin-
guish from the surrounding tissue. (B) The surrounding tissue shows liver cirrhosis (Masson tri-
-chrome x40). (C) Fibrovascular septa with mild lymphocyte infiltrate within the FNH-like nodule
(Hematoxylin and Eosin staining x100), (D) Unpaired small arteries (arrows) and reactive bile duct-
ules radiating into the parenchyma (arrowheads) within a fibrovascular septum in the FNH-like
nodule (Hematoxylin and Eosin staining x400).

ule. In this respect the state of the present FNH-like nodule
may suggest its early stage. The present case clearly indi-
cated the existence of an FNH-like nodule with reduced
OATP1B3 expression. Hepatocytic disorder derived from
disturbed portal circulation in cirrhotic liver may have sup-
pressed the expression of OATP1B3. We cannot necessarily
exclude a possibility of malignant potential of this nodule in
terms of nearly absent expression of OATP1B3. Otherwise,
unknown mechanisms may have been related to the reduced
expression of OATP1B3.

FNH-like nodules also are clinically important lesions in
terms of difficulty in distinguishing them from well-
differentiated HCC in image diagnosis. There were at least
two reasons why we had diagnosed this patient as having
probable HCC in imaging. First, the present FNH-like nod-
ule exhibited hypervascularity during the hepatic arterial
phase and a washout pattern during the equilibrium phase in
confrast-enhanced MRI. Second, the Gd-EOB-DTPA-
enhanced MRI revealed this nodule to have low signal in-
tensity during the hepatobiliary phase, which implied re-
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Figure 4. Cell density, iron deposits and sinusoidal capillarization in the FNH-like nodule and the
surrounding tissue. The FNH-like nodule shows increased cell density (A, Hematoxylin and Eosin
staining x400), remarkable iron deposits in the hepatocyte and/or Kupffer cells (B, Berlin blue x400)
and marked sinusoidal capillarization (C, immunochistochemical staining using anti-CD34 x400),

compared to the surrounding tissue.

duced uptake of Gd-EOB-DTPA by hepatocytes. Reduced
Gd-EOB-DTPA uptake by hepatocytes was reported to sug-
gest an early event of hepatocarcinogenesis in a recent
study (13). In contrast, FNH is demonstrated to be enhanced
during the hepatobiliary phase of Gd-EOB-DTPA-enhanced
MRI (5, 14). With respect to this point, it should be noted
that the present FNH-like nodule may have had an excep-
tionally low signal intensity during the hepatobiliary phase.
The present results were consistent with the recent report
that uptake of Gd-EOB-DTPA is determined by OATPIB3
expression rather than by tumor differentiation or bile pro-
duction in HCC (15), and suggested the difficulty in dis-
criminating between FNH-like nodules and HCC by assess-
ing the Gd-EOB-DTPA uptake by hepatocytes.

Which MRI imaging findings were useful for distinguish-
ing between FNH-like nodules and HCC in this patient?
When we analyzed the images of this nodule retrospectively,
there seemed to be three important findings for diagnosis.
First, the low signal intensity on in-phase and isosignal in-
tensity on opposed-phase T1-weighted MRI may have re-
flected iron deposits in the FNH-like nodule, since similar
phase-shift imaging has been reported to reflect hemosiderin
deposits in regenerative nodules in liver cirrhosis (16). In
contrast, the isointensity to slightly high intensity on in-
phase and the low signal intensity on opposed-phase T1-
weighted MRI are known to reflect hepatocellular nodules

with fatty degeneration (8). Thus, the combined findings
from the in-phase and opposed-phase may facilitate dis-
crimination between FNH-like nodules and well-
differentiated HCC, since the former frequently have iron
deposits and the latter has fatty degeneration. Second, FNH-
like nodules and HCC have been shown to be likely to ex-
hibit iso- to low signal intensity and high signal intensity in
T2-weighted MRI, respectively (17), which was consistent
with the low signal intensity in the present nodule. Third,
the lack of detection in diffusion-weighted MRI may help in
distinguishing FNH-like nodules from HCC, since diffusion-
weighted MRI imaging has been reported to be useful in
differentiating benign hepatocellular nodules including FNH
from HCC (18). However, it still may be difficult to distin-
guish such small FNH-like nodules showing low signal in-
tensity during the hepatobiliary phase in Gd-EOB-DTPA-
enhanced MRI from HCC in clinical practice.

In addition, it remains controversial whether FNH-like
nodules can be distinguished from HCC based on the pres-
ence of Kupffer cells in the nodules. A defect in the Kupffer
phase on contrast-enhanced ultrasonography, which implies
the absence of Kupffer cells, has been reported in the FNH-
like nodule in alcoholic liver cirrhosis (19), whereas the
presence of Kupffer cells on SPIO-enhanced MRI has also
been shown in FNH-like nodules in alcoholic liver cirrho-
sis (17). The present FNH-like nodule may have contained
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Figure 5. Expression of OATP1B3 in surgically resected
specimen. Arrows indicate the FNH-like nodule (A). The ex-
pression of OATP1B3 is nearly absent in the nodule (B, x400),
but is diffusely found in the surrounding tissue (C, x400).
OATP1B3 was immunohistochemically detected using anti-
OATP1B3.

Kupffer cells, since Sonazoid contrast-enhanced ultra-
sonography did not detect this nodule. However, we could
not precisely assess the uptake of SPIO by Kupffer cells be-
cause of the slightly low signal intensity on T2-weighted
MRI before SPIO injection. Thus, the present case suggests
the importance of pathological diagnosis for hepatic small
nodular lesions as well as the difficulty in image diagnosis
for such lesions. We also propose that observational follow-
up is also an important modality to be chosen when nodules
are less than 1.5 cm in diameter, since small nodular lesions
associated with chronic liver diseases smaller than 1.5 cm
have been reported to have less potential to be early
HCC (20).

In conclusion, we found an FNH-like nodule with re-
duced expression of OATP1B3 in a patient with alcoholic
liver cirrhosis, and retrospectively analyzed imaging findings
useful for distinguishing FNH-like nodules from HCC.
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NIGERIKS:  FERRREPIRLE
HILET, BAEM, A

(E#]

iR, JEBIJE C AT (DU NBNC-HCC) D#EI&HEML T35, Z 2 TNBNC-HCC
DEFFRHIROR B & 21§ 2 B CUU T ORE 217 - 72
(5 - ]

1999 £ 5 2009 4E D MR CHIFE D NBNC-HCC46 2 W& & L. FAEHO@HFK D HCV
PSS PERT AR (BUF HCV-HCC) THlh LM% v v F ¥ 7 8¢ 46 B L Ol 71,
NBNC-HCC DGR R % Bat U7z, & 7 AFIBRDsHEfT & 17z NBNC-HCC11 #ll 0% 8 FF L%
G L, HRIFO#ESD S 13REHFHE% HCC (BT Cryptogenic-HCC) 6 iz 2\ > THaM
FIRE R HE L 7. 4B NBNC-HCC 053 HBs iR et:, HCV Hufkkts, 70 a— L E8H
B 40g/ HARMOMEM & L, HOREEREL SthoBEHRED & OFIEIXRA L .

(5]

NBNC-HCC & HCV-HCC & M L TERBOAB#:93% ¢ (P=0.003), BMI (P<0.001), Ifi

ARE (P<0.001) PERICEMBETH -7, FBYLEaBE MTbI TR 563 (P<0.001),

%1 NBNC-HCC & HCV-HCC & OH:# |
NBNC-HCC HCV-HCC P value

Number of patients 46 46 :

Age (range) 70 8.4 (49-84) 70 = 9.3(49-89) 0.925
Gender (male / female) 37/9 33/13 0.328
Diabetes Mellitus (+ / —) 26/20 12/34 0.003 *
BMI 258 +3.3 227 £+ 3.1 <0.001 *
Hypertension (+/—) 221724 20/26 0.675
AFP BtE/ B 18/28 20/26 0.672
AFP{E 25698.6 + 151812.5 682.34 28774 0.270
PIVKAT 5%/ B2tk 38/8 31/15 0.092
PIVKAI {# 22683.1 + 80344.8 728.9 =+ 20833 0.070
T-Bil 09+ 06 1.0 + 0.7 0.584
Alb : 38+ 07 3805 0.675
%PT 85.7 + 15.8 82.3 + 13.2 0.266
Platelet 162+ 7.0 116 += 49 <0.001 *
ALT 46.2 + 50.5 57.9 + 46.8 0254
AST 575+ 534 : 613 £ 385 0.701
HBc-Ab (+/ —) : 19/27 20/ 14 0.121
Child-Pugh A/B 36/10 37/9 0.797
Stage I /0 /M /IV 4/21/14/7 12/25/9/0 ° 0.006 *
Vp (+/ =) 7/39 1/45 0.029 *
BREZE (om) 46 +35 26+ 14 0.001 *
HEBEEOSH (+/ ) 13/33 6740 0.071
HAHE (BFUIRR or BATAR)/ IEIRARSE 27/19 33/13 0.189
Follow-up (4%l /{thf /7xL) 5/0/41 9/30/7 <0.001 *

*P<0.05
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FIlRE®E (P=0.029), JAMEERE (P=0.001) WWHEELZD, BEEBRHINET (P=0.006)
LERETRINE NS —Adi% ot (F1). FFIBRE 7o RANARHC X 2 BUGREE A ET
& #ufe NBNC-HCC(N=27) & HCV-HCC(N=33) i 8\>C, Kaplan-Meier % Fi\» T B 4EE
BB L7 L C AMBRICEREIR RS Nih - by, EEFEFEE NBNC-HCC 1G5
CREFCHoL (B1). —77, BFYIREICE RIFAME BEf L 2 72 NBNC-HCC 8% 11 #l0
95, 661 (55%) |3 FO %713 F1 & FHEHELICZ L IBIHLD B S ok WIER, T72b
t Cryptogenic-HCC TH - 7=, HEEMIC NASH L2800z 16l (9%) Oa<T, B Y
44 (36%) 3 burned out NASH & & T & 72 FFHME(LERESI TH - 7. Cryptogenic-HCC
B4 6 Bl 65 B, BHEHs 481, kot 2 41, HBc FidkBiEi 2 61 (33.3%) TH b,

_ CPEEEER 7.4mTH o7, AFP B 1B (16.7%) D& L BAERIMECERHS S N D8,

PIVKA 1113 561 (83.3%) »fatkTch ok, F-MESEo&stz 3461 (50%) wRbi-.

1.07

0.8

g 0.6
% -
& . NBNC-HCC
z : (N=27)
& 0.4 :
p o
“» tnseu,
0.27 E
-l [N RN NN Paladusuiaeiasie 1
- HCV-HCC 1
Log-lank test ; P=0.046 - : (N=33) :
0.0 LI PSP,

0 2 24 3% 48 60 7 81 %
|BESREFNM (month)

E1 REREHCEUIEBREGFEOLE

(ERXI)

NBNC-HCC (3 #ERS D G HFCIERwH 2% <, HEFH IR EBREEOEEENRBR I NI,
NBNC-HCC TR HEHALEERNERICREFTH D, FRBORF VL v L Z2DHDIE HCV-
HCC L L TRV I E TR IND Y, REEFERICES L BB L LTIE o0 §
g Tons, —OREFBBPLAHCICEL ETOARY M Dol 8, bH—
DB P HERR L £ OAFEFER PHOBEELR L ICBR T 3 MRS EERICEE L -
HrDHs., INLDORIDVOTRSBROBHATETHY, SR IEMOEBRBLETHS ).
NBNC-HCC (2 i3 P ML PRERALICZ U <, NASH OB5.721F CIEBIH © & 2 WREARHE 5
BIDEFEET 5. BRRTIE IS Cryptogenic-HCC DBV AR IZHEECdHh 258, PIVKA IR
fHESED S ZEOFEYS D D ICk 2 AEELRBR I N,
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FRT AN 2K BFIED A T =X L

CRlimE - BKER - HBEEE

JEERARSEFFIEEARE LR - TBL Chid - $8HE V0 -y

ELHIC®
BRI R EEOR 8~ 9l 505, b
HENC BT B EFEEIIE ORI, €oldk
AEHEBRFETANVA(HBY), H50WIECH
JFew 4 WA (HCV) OFfmBEE* /L TnwE T
ETHDH, FITAHEBETIE, ZhOSOFEYA N
AW EBRBAA AL IOV TOREDHRE%
BT 5.

HBV LFF#EO®

FRPRIMIC H HBV-DNA BICEKE L FRED
HED R L X ICHBMELOEST L T WIZIRIE
PO RBEROLI LIPS HBVIZE S
EENRFREREIEGI NG, 208
BIZOoOWTIERRZ RIS . 2 CTEERN L
evidence Z #EIZ L 72w OO ERE =8
M5 5.

1. HBVBEEZERICKSEEEA
RERISZED RV HBr BIEFEATY AT
IS A RO Y, ZoBEE L LT HBy #
ZTFEYWTH S XEEAIO BERF L4 L CH
JEICHET A EETFEHEEL TSI, @ Ml
A oRHEREZEET LS L, @ BNHERE
F p53 1A LT DNA BIERRBEZIHT s &
REBBITFORTWSEY. ¥7-, HBVOEEE
HSEH)ZI2—F75% PreS2BIEF%2EAL
T ATHEEECHERZRD L omEds
H5Y. ZOEHEL LT, PreS2 EEEASHITLRETH
CHEEST BV T FVIEES F Th HMAPK
(mitogen-activated protein kinase) % &1k Ll
Az T I e R ERNEZIONS.

2. 7= DNA A HBV-DNA D#HAHK

¥ 7245 ¥ DNA ~® HBV-DNA O#lA A inte-
gration b FRBOREE LTEETH S, HBV
BE T HIBEE TiE I 90% DIEFITRERD SN 5.
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HBV 3 #8551 CH 5 K6 % 4 L T pregeno-
mic RNA 5% 4 WA DNA 24T 5205, &
» L X THE R =8 HBV-DNA 2%7F I DNA
~NHAAENS. MAATNRD HBV BETEL
TE X BT, HHSKRBELAEETO preS2/S
BEIERFLvwbhTnsY.

3. HRECHRTI7FO5FBER®T7UR

O45 %84 (AR) DS

HCV BEIT R Clk B ULl 2~3 BT
LZ0ixtL, HBV BEFHECES~7THEE
CEDPWESIRTWAS T B, ) LSRR
BT BWEEZBTH AT XA bW OPHE
ENTw5. HBV BEFEE & I ZEREMICEEL
Wb DD, < A D diethylnitrosamine (DEN)
{LFFFERICBWTTA b u s v Kupffer #ifd
5D IL-6 5wz IE§ 5 Z & THEEZ IH+ 5
ZEHNEEENY. F 72 micro RNA (miRNA)-
18all kB A busy vk (ER) a DFIFRM
= L ARG X B IF RS 7 LSS &
nCTwb. —JF, HBVEEFSERLOBEL L

C, HBx&EHAFETTOT ¥ Fay v 2FfeE

EREETTEC L 2 FEEEEYe 7 ru s
Y ERARIZX 5 HBV-RNA BB HBV B
ZHMML, BRAMCHENTS HBBxERE L DI
R ERET D L ARES TV S,

HCV L=
1. HCV OEEFIEE
HCVIZ7 5 A8 RNAY A VA TH Y, # 9,500
X2 VEFFEO—FKERNA ZZDTF /L EL
TWwb, 07 AOKREFE—2>DEEHTEH
¥ openreading frame (ORF) TH®» bh, T A4
VAEZEBHRIRTZIZWRKa—-—F3IhTwa.
DNA 74 WAL EOMORET 4 VADGE T
TANRAY ) DIEFHBOBANTERE SN, £
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FEHBEIEEL TW3.

@BV BHERT55E (31075 HBV-DNA 2 & EOHEBEEFEY & 5.

©UBV BEETEEOEFE LT, X ZER PreS2 A, 83X DNA AD
HBV-DNA #&A%L, 72 NOF SR EPEET 3855 3.

@HCVEEMERICIE HCV O7BRICK B3I NI NUPREEALE

DT APBERBMARICTHEASN, FRAERED
FRE L2565 %. L LHCV 7/ A4
ECBNTHETLEEZZONTEY, BED
& % HCV-RNA & %\ iZ cDNA 3R 5
HEINTwiw, ZoZ s Fo#EETEYD
T Y HCV BADSHIBLOREALIZH LT & ok
BEROLEZIOLNTVEDLITTHS.

2. HCV EB{EX ML Z
HCVHEEHD—>TH 5 HCV a7 EH I
in vivo R in vitro DR THALA ML R % 4
HIEPHLMICENTYS, HCV a7 BEF
BAYTACTORTEZ VY F+ » (GSH) D&
TRMENCHES BIER b U ATLESRE S L TY
%19 %7 HCV 2 7 BERBE RN T
R BBRILIEES LR L, PiBLESHETFOH
BFRRGFEENDL L5, BILA P LAN
HCV a7 HHAC L Y EHICIERI XT3
EEZLNEY. I a v FY TRMBROE
W ORKELEIMN TH 525, bhubhefn
BIFEEIC L Y HCV a 7 BEADIPREHEAKR T ©
BEEEERIZRITWo L, 3baviyYy
¥ ¥ XU ¥ E&HTd 5% prohibitin & cytochrome
oxidase (COX) DM EMEH B HH X, COX D
EHET25IERITOY L SHELATVS.
CDXIITHCV I 7EHIC L AIEHBERER
MELTCI IV FYTHAEETHAL I EHFHS
ey, IbIVFYTEEICESSBILA T
VADBRFREEZFIEEBEZIT I LNV ohD
HCV F I VAV 2=v 7 ZADZRTHL M
EhTwaS 1 x5z, HCVEHIZEILA b
U AR XT3 5 B % U S THRE T
ERIL, MIXEbHbRIZHCY b5 v AV x
Sy IRV AHEDOGFANEITIZ LTI b
Y FUTHESE, BLE DNA BEEISTLEL TS
FAMRESN D Z LWL L2 (K 1).

3. HCV [CX B epigenetic BEEFLER

a. retinoblastoma IEMHEIE H (Rb)
RbE77F /94 VX, b X¥u—<w ()
ADE )% DNAFETANVABREET 2HEAQD
HBLABENE RS, Rb 2063 2 & {ilaE
FIEMRES N, ThE5DY 4V ADHIEIZNLE
% DNA R AIMRE S NS, L LEBELRX
CLIWCRbIFHCVD X ) R RNA Y £ VADE
BIZbZ2oTBYH, NSSBIZMEEHNTRD &4
Gk Z L Rb ICE6 B EE Y (E6AP) 3% &
THZETRYLEFF LB EARATTF T —F
L2 RO EWIR L. ZORKE, MEEHO
SHI~NOTY MY —%RH#ET S L SN TW5 EQF
a7 1€ — & — 355 s hn 19,

b. p53 Fik

72 E&D-HCVEHRE p53 L OME BRI
FEERIZX Y controversial Tixdh % d DD, NS3
R NSS5A EH VS p53 EHMEEA L p53 B EHD
BEZAH LB LA HMEShTwE. 2,
NSSB & H 25 p53 D ER#EHE F TH ) RNA
helicase D& D CH 5 DDX5 L MHE/EH L T#
DEELHEETLIZLIHESATHILY, &
9 LZZHCVERICL 3 P53 D EREE X HCV
HERBEHBO—BRELEELONSLY, 542
T— Y DEBHPULETH 5.

c. Wnt/pg-H5=>

Wit BEOBREZIFE LI LITERL,
ZORRB- T = 2REAASESL. Thick
DR-HT=VIBRICBITT A EMTE, M
FATE R BT 2 BIRFOBEE* AN T2 EBA L
MEERTAZENTESL, oo ClIEliaEsE
BHEET B, NSABEBANL-H T =V 52 RE
RSEBHI LT, B-F 7= VRKENGESEE
PIRETLHZLIMESRTEY, HCV HERF
BHEE OMEEE X 5 2 THRIkENY '
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®HCV (T epigenetic EEEFRFER(RD, pb3, WnT/p-HF7=>, ATM, Chk2,
BRGEHERY T, BEEFSTFVENALTCEFRECESELTWS.

d. ATM & Chk2

ataxia telangiectasia mutated (ATM) kinase
A DNAKW R MBI 5 RAMNERTD
D, DNA#BEF v 7KLV b2HIHLTHS
VR NVERTFE L Twa, HCV NS3/4A 7
oy 7—EBEOMEERICIY, ATM IEA R
5 ML E O BRI — AT 5. NS3/4A
X, WODNAEBF v 7R ¥ M55

BHTHEF v 7KLY - FF—+¥(Chk2)

LHEMERT AR HE STV, ATM,
Chk2wiho/ v 75T iZXkoTdH HCV-
RNA OBEBSHESN, 74 VAZRST 52
Ehn, INOOMEERIZY A VAERZEE
LD ERIINTVLUREEND
2 19)'

e. HRABERZITFI

BRIER ¥ 7 F v I EE PRI EE & B E
BLTWAHIEDHBH, HCV IO T £ v A
Ak OBRBIEY 7 VHEERZ D, Bz
X IFN #H3E D dsRNA-activated protein kinase
(PKR) 3EERT TH 2 elF2a DY VB Z M
EFLILTEORRLIHL, RIS
E2PHILCT R =V A2 RESES. T4b
LPKROBEEEEZRT DO TH 5 P,
NSSA &H & in vitro 26 Z D PKR IZHAEL
TEZOWRBEIHFTE I EPHEIR TS, F
72 NS3/4A 7 u 5 7 — € id Toll-like receptor 3
% retinoic acid-inducible gene I ¥ 7" IVEER
OWMANTET YTy —FATENELL, Th
WX MREEARICES T 2 EERTFTH S
IFN #A# A F 3 (IRF3) O EHIL# HET 5. &
) L72HCVICX 2 BRBEY 7 FHVISEHER
IRIEN 2 844 8O IRF3EFEEETOH
TANWAERP ST A VA RFELDICHEEN
72bDTHBH, HEMIZHCVICX 2EOE
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B bHER RTINS D 2.

f. BWERERTFTFI

WRTF v 7Pk, kg1 =
I—va YRR ERERREZHES TV 5.
transforming growth factor- f (TGF-8) ¥
WVARREE, MR D L < & pro-apoptic %
BEZRITT. HCVa7&BIE TGF-BI2& b
HEHAL % % 5B RFCTH 5 Smad3 & HHEAE
H%L, £hCX o T TGF- I X 2 FIE#kl%h
REMETHZLIRRENTHEY, |

BHUILO®

B LEREOBEVPLETH S < OM
AR 7 F VIREEB B S L5, HBV &
HCV B iZ e s L D720 D £ R fa kK

FTHBEH, VA NVAREGL IR L ORIZE

D &) BEEIFET 5O ERN L 5H50%
V., CRETOMEIL LT ST YA VKN
AEMD U SHENICHEERICES LT
WAHZ ENbhoTEL FICHCV EAIE, &
RBEE - RERBEY - 4 V2 VBt
Vo RBREEFIEEIL, YA NVAFAICK
HEENLBIEA P LU A%R S5 CHRSEEE
RETIEFHONTVWS., T4 VAEH
&, HIRAEAE - W - SRR ETh DS HEA
VI MREICDEE L TwA, o, VT X
F—VHEETHS Y T 7 = =73 ETIFAIE
BECBOWTATRZUEI LI LPHESN
7205, YA NVABAEDHBY 7 F IV REDE
i & V) BEP S HIRBORERFELEZ X259
ZTHERBWERLEDNRAS., LI LRDH,
FREBIZOVTIRIFRY 4 VA DERER BRI
DWT H W F 7 controversial ZEFT DL L, &
BOEOLLRLSTRIEOBHEILEEEZI LR
5.



control HCV TgM control+Fe ~ HCV TgM+Fe
B " D

control ! : 4 ~
4-hydroxy-2-nonenal
sl (HNE)

I i m I\
n=7) ©O=7) "=7) ©O=7)

1 SEWENAEHCV PSRV 12y 9T XA(HCV TeM)IHWT,- I baY MY 7RE, FFEHE %240 T
EEEET (REK2TC)

a FEEHoarbrua—n< X (control) (I8), MEMD TgM (HCV TgM) (I#), &&M 2> b a—)b< 3 X (control
+ Fe) (I#) B X USAWN HCV TgM (HCV TgM + Fe) (IV#) D&% (HE Jufa).

FOEIREBE IR TRT L ) a/MEEEHOILEFEE TH 5.

b SEM6» BHD HCV TgM(TgM + Fe) L BEMO I~ Fu— < X (control) DFF I b a ¥ N7 ETSAMEESE.

¢ SEW 12x B B O MM E ALY (4-hydroxy-2-nonenal : HNE) O HE¢.

d 127 A B OF#EEM 8-hydroxy-2’ -deoxyguanosine (8-OHdG) B ® Hk.

SGHEMHCV TeMOFFI Fa ¥y FYTIRI ¥ M- VIR TRARRAREDOEAL, 79 A7 084N, HEED buldging 2 &
DHBEREVPRD 6N S (b). 4-hydroxy-2-nonenal BiZREREC L IZBHEROB S THELA(c). ABFHCV TgM
o 3BFITHAT 8-0HAG BENE L, T/t 3BLFNENHEERHRER, 62 BH LT 8-0HIG BiZEH -72(d).

e &AM TeM (HCV TgM+Fe), a ¥ bu—n< X (control+Fe), #ES TgM (HCV TgM), a ¥ bu—jv<v R
(control) DIFHIBIME R AR E &AM TeM 125 BHO< Y AFMBEEE.
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