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cancer 16.0% > lung cancer 15.4% > prostate cancer
10.9% > HCC 7.4%. On the other hand, the out-
break of malignancies in the Japanese female popula-
tion was observed in the following order in 2005:
breast cancer 18.0% > colon cancer 16.2% > gastric
cancer 13.6% > lung cancer 9.3% > uterine cancer
6.8%. Our results show that HCC is the most com-
mon cause of malignancy, not only in the non-SVR
group but also in the SVR group.

Finally, malignancies other than HCC occurred
with statistical significance when patients were of
advanced age, were smokers, and had T2DM. Our
result indicates that smoking enhances lung cancer and
colorectal cancer. Many authors have reported that
smoking is a direct cause of cancers of the oral cavity,
esophagus, stomach, pancreas, larynx, lung, bladder,
kidney, and colon.®®3! In addition, the present study
indicates that T2DM enhances pancreatic cancer with
statistical significance and tends to enhance gastric can-
cer. 12DM showed up to about 1.7-fold increase in
development of malignancies other than HCC. A
recent meta-analysis of cohort studies have revealed
that diabetic patients increase risk of pancreatic cancer,
HCC, bladder cancer, non-Hodgkin’s lymphoma, colo-
rectal cancer, and breast cancer.”*””

Although the role of T2DM in carcinogenesis
remains speculative, the following possible mechanisms
have been reported: (1) hyperglycemia increases
malignancy risk via increasing oxidative stress and/or
activating the rennin-angiotensin systemw; (2) insulin
resistance  increases malignancy risk via down-
regulation of serine/threonine kinase II to adenosine
monophosphate-activated protein kinase pathway*';
(3) reduced insulin secretion increases malignancy risk
via down-regulation of sterol regulatory element-
binding protein-lc with consequent up-regulation of
insulin-like growth factor.*

T2DM is increasing dramatically worldwide over
the past decades.” It is estimated that about 7 million
people are affected by diabetes mellicus in Japan.
Approximately 8%-10% of adults in Japan have
T2DM. The risk factors associated with T2DM
include family history, age, sex, obesity, smoking, phys-
ical activity, and HCV.% In the near future, T2DM
will be increasing in HCV-pesitive patents.

This study is limited in that it was a retrospective
cohort trial. Another limitation is that patents were
treated with different types of antivirus therapy for dif-
ferent durations. In addition, T2DM patents were
treated with different types of drugs during follow-up.
Finally, our cohort contains Japanese subjects only. On
the other hand, the strengths of the present study are a

ARASEETAL. ¢

long-term follow-up in the large numbers of patients
included.

In conclusion, T2DM causes an approximately 1.7-
fold enhancement in the development of HCC and
malignancies other than HCC after IFN ctherapy.
Additonally. in T2DM patents, maintaining a mean
HbAlc level of <7.0% during follow-up reduced the

development of HCC.
Acknowledgmens:  We thanks Thomas Hughes for
editorial assistance.
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Fig. Patient No. 10
Immediately after transcatheter arterial chemotherapy using mirip-
latin 60 mg/lipiodol 3 ml from right hepatic artery, we performed
radiofrequency ablation using RITA starburst model 90 (5 cm). (A,
B) The greatest long-axis and short-axis dimensions of the area co-
agulated after the combination therapy were 80 mm and 60 mm,
respectively. (C, D)
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Table Profiles of patients treated with transcatheter arterial infusion chemotherapy using Miriplatin and radiofre-
quency ablation

Child-  Diam-

Miripla- Puch tor of Local Same Other
Patient  Age . Size RFA tin Injection }lb cler O.ﬁ recur- subsegment recur-
: Gender Site . score  necrotic :
No. {years) (mm) Device dosage artery (before/  are: rence recurrence rence
(mg/ml) ore aré€a onth)  (month)  (month)
after) (mm)
1 Male 59 S3 21 Super 40/2 PHA 5/5 35%32 - - -
slim 30
2 Male 60 S8 14 Super 60/3 RHA 5/5 39*33 - - -
slim 30
3 Female 74 sS4 22 Super 60/3 RHA 5/5 36*30 - - +
slim 30 )

4 Male 81 S8 28 RITA 60/3 RHA 5/5 44%38 - - -
Model 70

5 Female 84 S8 25 RITA 40/2 RHA 5/5 42%38 - - +
Model 70 (10)
6 Male 65 56 20 RITA 60/3 RHA 5/5 38%34 - - -
Model 70
7 Female 77 S8 24 . RITA 20/1 RHA = 5/5 42%32 - - ~
Model 70
8 Female 75 S8 25 RITA 60/3 RHA 5/5 45%44 - - -
Model 70
9 Male 78 S6 22 RITA 24/1.2 RHA 5/5 50%34 - - -
Model 70
10 Female 80 S8 43 RITA 60/3 RHA 5/5 80*60 - - +
Model 90 (12)
11 Male 32 S7 35 RITA 60/3 RHA 6/6 5848 - - -
Model 90

Super slim 30; Boston Scientific LeVeen Super slim needle® 3.0 cm
RITA Model 70, Model 90; Angio Dynamics RITA Starburst needle™ model 70 (3.0 cm), model 90 (5 cm)
Child-Pugh score were measured before and 1 month after combination therapy.
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Ml B T, BE~OYYF F— VI, 3 T, Bessoud B. Dromain C, et al. Am J Roentgenol
AP & BIEOBRESHIE L 2 0, R ORLSHOE 2002: 178: 53—59 3) Kobayashi M. Ikeda K.
MR L b Er N5, F 7B b F Kawamura Y, et al. Liver Int 2007; 27 (3): 353—359
RBHOBRZHDT, 3 T35 VEIEIC L0 Mk 4) Okusaka T. Okada S. Nakanishi T. et al. New
P IBREET A~ DBUEB I EAE S N B AR AURIB S 1 Drugs 2004; 22: 169—176  5) Imai N, Ikeda K.
7 Seko Y, et al. Oncology 2011: 80: 183—194
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EVEE
Combination therapy with transcatheter arterial
infusion chemotherapy using miriplatin and
percutaneous radiofrequency ablation for
hepatocellular carcinoma

Norihiro Imai”, Kenji Ikeda, Yuya Seko, Tasuku Hara,
Atsushi Ohno, Naoki Matsumoto. Yusuke Kawamura,
Tetsuya Hosaka, Masahiro Kobayashi. Satoshi Saitoh,
Hitomi Sezaki, Norio Akuta, Fumitaka Suzuki,
Yoshiyuki Suzuki, Yasuji Arase.
Hiromitsu Kumada

Miriplatin is a platinum complex developed to treat
hepatocellular carcinoma (HCC) via administration into
the hepatic artery as a sustained-relcasc suspension in
iodized oil. We retrospectively evaiuated the efficacy
of combination therapy with transcatheter arterial in-
fusion chemotherapy using miriplatin and percutane-
ous radiofrequency ablation for HCC in 11 patients. Im-
mediately after transcatheter arterial infusion chemo-
therapy using miriplatin, we performed radiofre-
quency ablation. The greatest long-axis and short-axis
dimensions of the area coagulated after combination
therapy were 42 mm (35-80 mm) and 34 mm (32-60 mm).
respectively. During follow-up (median 12 months),
there was no recurrence from the same subsegment.
No serious adverse events were observed. These re-
sults suggested that using the combination therapy. it
is possible to finish one treatment session for patient
with HCC.

Key words: miriplatin. hepatocellular carcinoma,
radiofrequency ablation
Kanzo 2012 53: 351—354
Department of Hepatology, Toranomon Hospital
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8099917 TT/non-TT =13/8 #i, HCV-RNA 3l 6.5
LoglU/mL(5.1-7.3 LoglU/m/), WBC s ¥fE 4000 /mm’
(2900 7300 /mm”), Hb 4L 13.9 g/di(12.5-16.1 g/dI).
MR RS0 15.2 % 10° /mm® (10.2-21.4 % 10" /mm®) T
o 72 [ TVR2250/1500 mg=4/17 Bl TR L
TVRI1500 mg #EDH T RBV DO AFHMER HE L 725
BIAS 8 B, PEG & RBV Wi#l % BAARE A & W& L 72 5EH1
H35 BIAFTE L 7z, Wi 523 FIREOHMT TUuE L,
TVR 2250 mg (& 1 H 3 E#5 (1 [ 750 mg), TVR 1500
mg 31 H2E%ES (1H750mg) & L7z %8 PEG
ERBV 3fkEH-Y) D5 E-@ERE L L2, TVR
IR 3515 5 HCV RNA B ERIZ 1:8/258/4
#/88/12 8 =14% (3/21 1) /33% (7/21 1) /85%
(17/20 1) /100% (19/19 1) /100% (16/16 #l) TH
0, TVR %5851 Ti& 2250 mg/1500 mg=1 8 : 0(0/
461) /18% (3/17 1), 238 : 25% (1/4 %1) /35% (6/
1760), 438 :75% (3/4 %) /88% (14/16 B1), 8:H :
100% (4/4 %1) /100% (15/15%1), 12 8 : 100% (2/
261 /100% (14/14B1) TH -7z, TVRIS00 mg D
S ELLFET HCVRNA &M 63 100% %8 72, TVR
FRIEC R - 72 BIER O RERIE R B R/ A 1L/ BERAE =
2/2/1 BIlOEL 5 H7T, TVR2250 mg B 50% (2/4 1)
23 LT 1500 mg BETIE 18% (3/17 #1) Th - 7.
B TVR oAl L7 260k, RBV BE &R I3k
LTH D 12 :BORFRETHCV RNA B b & MRt T
V272 (Table) . GHEEHERGIC BT A58 @ Hb B8
e, 1A/2 8/4 /8 /12 8 =02/16/27/33/3.3
g/dl TH-o7z. TVR S &N K7 Hb B &Rl
1$ 2250 mg/1500 mg=1A(06/02 g/dl). 2:H(34/15
g/dl), 48 (42/25¢/dl). 838 (46/32¢/dl), 12
W (64/31¢/dD)TH Y, 2 BLFEEZ 2250 mg FEiE 1500
mg #F & I L THEECES L Twz (Mann-Whitney
U-test) (Fig. ).
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Profile at the start of triple therapy of telaprevir with peginterferon and ribavirin, and treatment response.

Case P28 Sex dome LRV of PRGN IL28B - Core  Previous  HCV RNA 4w ow 4w 8w 12W side effect
(vr) (mg) (me) () rs8099917 aa70  response (LoglU/ml)
1 69 M 1500  —400 -20 TT Wild non response 6.3 (+1¢ *) (=) (-
2 69 M 1500 - 400 - 20 TT Wild non response 7.3 +) )+ (=) (=)
3 3 M 1500 - 400 ~20 TT Wild relapse 7.0 +) (= ) ) (=) (=)
4 68 F 1500 —200 =20 TG Mut non response 7.0 ( +) () (=) =) (=)
5 68 M 1500 =200 - 20 TT Wild relapse 6.6 () (+) (=) (=) (=)
6 70 M 1500 =400 0 TT Wild relapse 6.0 (=1 (=) (=) (=) (=}
769 F 1500  -200 0 TG Mut relapse 6.7 (+)(+) (=) Skin rash
8 67 F 1500 200 0 TT Mut naive 0.3 =) (=) (=) Anemia
9 67 F 1500 - 200 0 TG Wild relapse 56 (+)(+) (=) (=) (=)
10 69 F 1500 —200 0 TT Wild relapse 6.9 (+)(+) (=) (=)(=)
11 66 M 1500 =200 0 TG Mut naive 58 (+) —) (=) (=1(=)
12 67 I 1500 200 0 TT Wild relapse 69 (4 (-3 0 ) (=)
13 69 F 1500  —200 0 TT Wild non response 73 (+,) ) (=3 (=1(=)
14 68 M 1500 0 0 TT Wild relapse 7.0 (£)(+)(+) (=) (=)
15 68 M 1500 0 0 TT Wild non response 59 (=) (=) (=) (=) (-
6 69 F 1500 0 0 TG Mut relapse 51 (=)« —) Anemia
17 69 F 1500 0 0 TG Mut non response 6.3 (+) ( (=) (- ) =)
18 66 M 2250 0 —20 TT Mut  relapse 7.0 {(+) (+) (- Asitia
19 68 M 2250 0 0 TT Wild naive 6.6 +) (+) (=) (- ) (=)
20 66 M 2250 0 0 TG Mut relapse 6.4 +) () (=) (=) (~)
21 68 M 2250 0 0 GG Mut naive 53 ) (=) (=) (=) Skin rash

Case &, 18: TVR was discontinued due to side effect, but RBV combination therapy was continued.

Case 7

.16, 21: Triple therapy was discontinued due to side effect.

“The reduction dose at the start of treatment was indicated, in comparison to the standard dose of PEGIFN and RBV adjusted

according to body weight.
TVR = telaprevir PEG-IFN = peginterferon RBV = ribavirin

.......
'~
b

Mut = mutant

Mean amount of Hb loss(g/dl)
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ER 66 L EOBEEIZE VT, TVR 1500 mg
WE 51 2250 mg & HE L TEMOBWER & 83
b ENHE SEOES S, TVR 1500 mg ME
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] Hepatol 2012: 56: 78—8&4 2) Havashi N,
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19: 134—142 3) Akuta N, Suzuki F, Hirakawa
M. et al. Hepatology 2010; 52: 421—429 4) Suzuki
F, Suzuki Y, Akuta N, et al. Hepatology 2011: 53:
415—421
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RYEE
A pilot study of triple therapy with telaprevir
1500 mg, peginterferon and ribavirin
for elderly HCV patients

Tasuku Hara"*. Norio Akuta”. Taito Fukushima”,
Yuya Seko", Yusuke Kawamura", Hitomi Sezaki",
Tetsuya Hosaka”, Masahiro Kohayashi". Satoshi Saito”,
Yoshiyuki Suzuki”, Fumitaka Suzuki®, Yasuji Arase”,
Kenji Ikeda". Mariko Kobayashi?, Hiromitsu Kumada”

We evaluated the triple therapy with telaprevir
(TVR) 1500 mg, peginterferon and ribavirin treatment
during 12 weeks on-treatment for elderly patients with
chronic hepatitis infected HCV genotype 1b. 17 pa-
tients received triple therapy with TVR 1500 mg, and
the other 4 patients received TVR 2250 mg. HCV-RNA
negative rates in TVR 1500 mg could he achieved
100% after 8 weeks. Furthermore, decreases of hemo-
gulobin levels in TVR 1500 mg were significantly
milder than those in TVR 2250 mg. These results sug-
gest that triple therapy with TVR 1500 mg might be
one of safety and useful treatment regimens for elderly
HCV patients.

Key words: telaprevir, HCV . elderly patients
Kanzo 2012; 53: 624—626
1) Department of Hepatology, Toranomon Hospital,
Tokyo, JAPAN
2) Liver Research Laboratory, Toranomon Hospital,
Tokyo, JAPAN
“Corresponding author: nottask_tasuku@yahoo.co.jp
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Serum manganese superoxide dismutase and thioredoxin
are potential prognostic markers for hepatitis C virus-related
hepatocellular carcinoma
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Abstract

AIM: To evaluate the clinical significance of oxidative
stress markers in patients with hepatitis C virus (HCV)-
related hepatocellular carcinoma (HCC).

METHODS: Sixty-four consecutive patients who were
admitted to Kagoshima University Medical and Dental
Hospital were enrolled in this retrospective study. All
patients had chronic liver disease (CLD) due to infec-
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tion with HCV. Thirty patients with HCV-related HCC,
34 with HCV-related CLD without HCC (non-HCC), and
20 healthy volunteers (HVs) were enrolled. Possible
associations between serum manganese superoxide
dismutase (MnSOD) and thioredoxin (TRX) levels and
clinical parameters or patient prognosis were analyzed
over a mean follow-up period of 31.7 mo.

RESULTS: The serum MnSOD levels were significantly
higher in patients with HCV-related HCC than in pa-
tients without HCC (P = 0.03) or HVs (P < 0.001). Sim-
ilarly, serum TRX levels were also significantly higher in
patients with HCV-related HCC than in patients without
HCC (P = 0.04) or HVs (P < 0.01). However, serum
levels of MnSOD and TRX were not correlated in pa-
tients with HCC. Among patients with HCC, the overall
survival rate (OSR) was lower in patients with MnSOD
levels = 110 ng/mL than in patients with levels < 110
ng/mL (P = 0.01), and the OSR tended to be lower in
patients with TRX levels < 80 ng/mL (# = 0.05). In ad-
dition, patient prognosis with HCC was poorest with se-
rum MnSOD levels = 110 ng/mL and serum TRX levels
< 80 ng/mL. Furthermore, a multivariate analysis using
a Cox proportional hazard model and serum levels of
five factors (MnSOD, prothrombin time, serum albumin,
serum o-fetoprotein (AFP), and serum des-y-carboxy
prothrombin) revealed that MnSOD levels = 110 ng/mL
(risk ratio: 4.12, 95% confidential interval: 1.22-13.88,
P = 0.02) and AFP levels = 40 ng/mL (risk ratio: 6.75;
95% confidential interval: 1.70-26.85, £ < 0.01) were
independent risk factors associated with a poor patient
prognosis.

CONCLUSION: Serum MnSOD and TRX levels are po-
tential clinical biomarkers that predict patient prognosis
in HCV-related HCC.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

As a significant cause of global cancer morbidity and mor-
tality, hepatocellular carcinoma (HCC) is the fifth- and
seventh-most frequently diagnosed cancer worldwide
in men and women, respectively, and is the second- and
sixth-most frequent cause of cancer deaths in men and
women, respectively''. HCC is most frequently caused
by persistent infection with hepatitis C or B virus. Eatly
HCC diagnosis and better treatments have helped to im-
prove the prognosis for patients with HCC. Also, interfer-
on (IFN)-based treatments not only eliminate hepatitis C
virus (HCV) infection, but also ?revent HCC in patients
with chronic hepatitis C (CHC) A However, IFN-based
therapies do not always effectively eliminate HCV infec-
ton or prevent HCC. Thus, biomarkers that are indicative
of HCC pathological condition would have many clinical
benefits, including aiding in the selection of the most ap-
proptiate treatment for a patient’s disease.

Oxidative stress results from an imbalance in the pro-
duction of reactive oxygen species (ROS) and the antioxi-
dative defenses that maintain a cellular redox state. ROS
include superoxide anions, hydrogen peroxide, hydroxyl
radicals and nitric oxide, all of which are indispensable el-
ements in many biochemical processes”™. ROS are mainly
derived from Kupffer and inflammatory cells in the liver'™,
and upon exposure to other cells are thought to induce
apoptosis, necrosis, inflammation, immune responses, fi-
brosis and tissue regeneration[s}. In liver disease, there is
an overproduction of ROS from endogenous sources
such as the mitochondria, peroxisomes, and activated
inflammatory cells. In particular, ROS of mitochondrial
origin were recently reported to be elevated in patients
with alcoholic liver disease, non-alcoholic steatohepatitis
(NASH)"*" and HCV-related chronic liver disease (CLD)".
Conversely, cells are protected from oxidative stress by
intracellular antioxidants such as glutathione (GSH) and
thioredoxin (TRX) and by various antioxidant enzymes
such as superoxide dismutase (SOD), GSH peroxidase,
catalase, and heme oxygenase-1""". Collectively, the rela-
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tive expression levels of these molecules may setve as
biomarkers for various liver diseases, including HCV-
related HCC.

Manganese SOD (MnSOD) is an antioxidant enzyme
that catalyzes the dismutation of the highly reactive supet-
oxide anion to Oz and to the less reactive species H202. We
have previously demonstrated that MnSOD expression
was induced in primary cultured hepatocytes that were
loaded with hydrogen peroxide 7z witro and that serum
MnSOD levels can be used to distinguish between NASH
and simple steatosis in patients with nonalcoholic fatty
liver disease”. However, the clinical significance of serum
MnSOD levels in HCV-related CLD has not been fully
investigated.

TRX was originally discovered in Escherichia coli as
a proton donor for ribonucleotide reductase!”. Subse-
quently, the human TRX gene was cloned as an adult
T-cell leukemia-derived factor and was originally de-
scribed as an intetleukin-2 receptor inducer present in the
cell culture supernatant of human T-lymphotropic virus
type-1 -transformed cells"”. TRX expression is induced
by various oxidative stressors in patients with acquired
immunodeficiency syndrome', Sjogren’s syndrome”,
theumatoid arthritis"’, and malignant neoplasmsm‘lg]. Pre-
vious studies have reported that serum TRX is an oxida-
tive stress marker and that serum TRX levels increase in
patients with HCV-related CLD during liver fibrosis pro-
gression[w]. In addition, serum TRX levels are reported to
be elevated in patients with NASH compared to patients
with simple steatosis”". However, the clinical significance
of elevated TRX levels among patients infected with
HCV in relation to HCC diagnosis and prognosis has not
been elucidated.

In this study, we aimed to clarify the clinical signifi-
cance of serum levels of MnSOD and TRX in patients
with HCV-related CLD, and in particular among patients
with HCC.

MATERIALS AND METHODS

Patients

Sixty-four consecutive patients who were admitted to Ka-
goshima University Medical and Dental Hospital between
December 2006 and November 2008 wete enrolled in
this retrospective study. All patients had CLD due to an
HCV infection and were diagnosed with HCC (30 pa-
tients; HCC group) or without HCC (34 patients; non-
HCC group). Twenty healthy volunteers (HVs) were also
enrolled in this study.

In this study, HCC was diagnosed based on findings
from abdominal ultrasound, abdominal computed tomog-
raphy, and serum levels of q-fetoprotein (AFP) and des-
y-carboxy prothrombin (DCP, also known as PIVKA-
II). Patients were excluded from this study if they were
positive for hepatitis B surface antigen; other types of
hepatitis, including autoimmune hepatitis and alcoholic
liver disease; or other malignancies.

The study endpoint was patient death, the available
follow-up date, or December 31, 2010. Patient follow-up
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petiods ranged from 5.1 to 44.6 mo, with a mean obser-
vation time of 31.7 mo. Informed consent was obtained
from all study patients and healthy controls. This study was
approved by the ethical committees of Kagoshima Univer-
sity Graduate School of Medical and Dental Sciences and
Kagoshima University Medical and Dental Hospital.

Laboratory markers

The clinical laboratory parameters assessed included pla-
telet count (Plt), prothrombin time (PT), albumin (Alb),
total bilirubin (T-Bil), alanine aminotransferase (ALT),
y-glutamyl transpeptidase (y-GTP), AFP and DCP. The
serologically defined HCV genotype (HCV serotype) was
determined using a serological genotyping assay kit (Im-
munocheck F-HCV Grouping; International Reagents
Co., Tokyo, Japan). If the HCV serotype could not be
determined, the HCV genotype was evaluated using the
HCV Core Genotype assay (SRL, Tokyo, Japan). HCV
genotype 1b was included with serotype I, while geno-
types 2a and 2b were included with serotype II. No other
HCV genotype was detected in this study population.
HCV RNA titers were quantified using either quantita-
tive RT-PCR (Amplicor monitor version 2, Roche, Tokyo,
Japan) or the Cobas TaqgMan PCR assay (Roche, Tokyo,
Japan). Patients were categorized as having a high viral
load if their values were 100 KIU/mL or gteater based
on quantitative RT-PCR analysis, or 5 log IU/mL or more
based on the Cobas TagMan PCR assay.

Evaluation of clinical stage

Hepatic function was assessed in the HCC group using
Child-Pugh staging based on both clinical (ascites and en-
cephalopathy) and laboratory (Alb, T-Bil, and PT) param-
eters. HCC clinical stage was assessed based on a patient’s
Cancer of the Liver Italian Program (CLIP) score, which
was calculated by adding points for the following four
variables: Child-Pugh stage, tumor morphology, AFP val-
ue, and portal venous invasion”*. The Japan Integrated
Staging (JIS) system™**, developed by the Liver Cancer
Study Group of Japan and based on a combination of
Child-Pugh stage and HCC TNM classification, was used
to clinically stage HCC.

Serum MnSOD and TRX levels

Serum was obtained from peripheral blood samples by
centrifugation at 4000 g for 5 min at room temperatute.
Serum samples were frozen at -80 C until further use.
Serum MnSOD or TRX levels were measured using the
Human Superoxide Dismutase 2 (AbFRONTIER, Seoul,
Korea) and human thioredoxin (Redox Bio Science, Kyo-
to, Japan) ELISAs, respectively.

Statistical analysis

Results are exptessed as the mean and standard devia-
tion. P values less than 0.05 were regarded as statistically
significant. Statistical analyses were performed using the
Fischer’s exact test ot the Mann-Whitney U test, as appro-
priate. The area under the curve (AUC) was calculated for
the receiver operating characteristic (ROC) curve in order
to measure the overall accuracy of the test. The sensitiv-
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Characteristics Non-HCC group HCC group P value'
(n = 34) (n = 30)
Age (yr) 623+11.0 722475  <0.001
Sex {(male/female) 10/24 21/9 <0.01
Plt (x 10*/pL) 17.0+55 103+52  <0.001
PT (%) 99.7 +133 77.6+11.8  <0.001
Alb (g/dL) 43+04 3.6+0.6 <0.001
T-Bil (mg/dL) 0.8+03 15+08 <0001
ALT (IU/L) 44.8 +£30.2 52.0+282 012
y-GTP (IU/L) 31.3%16.1 56.2+443 <001
AFP (ng/mL) 724228 85.9+197.6 <0.001
DCP (mAU/mL) 228+14.7 4855£19826  0.001
HCV serotype group (1/2)  18/10(n=28) 21/3 (n=24) 0.06
HCV RNA level (high/low) 28/5(n=33) 21/4(n=25 099

Data are shown as the mean + SD. n: Number of patients or the number of
samples analyzed. 'Differences between mean values were evaluated using
either the Fischer's exact test or the Mann-Whitney U test, as appropriate.
Plt: Platelet count; PT: Prothrombin time; Alb: Albumin; T-Bil: Total bili-
rubin; ALT: Alanine aminotransferase; y-GTP: y-glutamyl transpeptidase;
AFP: alpha-fetoprotein; DCP: des-y-carboxy prothrombin; HCV: Hepatitis C
virus; RNA: Ribonucleic acid.

ity, specificity, positive predictive value, negative predictive
value and accuracy of diagnostic test were additionally
determined according to the protocol described previ-
ously™. Differences among the three groups were evalu-
ated using the Kruskal-Wallis test followed by Dunn’s
multiple comparison tests. Correlation coefficients were
calculated using Spearman’s rank correlation analysis. The
Kaplan-Meier method was used to estimate death for
each parameter that had been identified at enrollment,
and the death distribution curves were compared using
the log-rank test. Univariate and multivariate analyses of
patient outcome risk ratios were performed using Cox’s
propottional hazards regression analyses. All statistical
analyses were conducted using PASW Statistics v. 18 (SPSS
Inc., Chicago, IL).

RESULTS

Patient characteristics and classification according to
the presence of hepatocellular carcinoma

Table 1 summarizes the baseline clinical characteristics
of the 64 patients who were classified based on the pres-
ence or absence of HCC. Age, sex, and clinical laboratory
parameters, including Plt, PT, Alb, T-Bil, y-GTP, AFP
and DCP, were significantly different between these two

groups.

Serum MnSOD and TRX levels in hepatocellular
carcinoma patients

Serum MnSOD levels were significantly higher in patients
with HCC compared to patients without HCC (P = 0.03)
and HVs (P < 0.001) (Figure 1A). The serum TRX levels
wete also significantly higher in the HCC group compared
to the non-HCC group (P = 0.04) and HV group (P < 0.01)
(Figure 1B). However, there was no correlation between
these two markers in the HCC group (P = 0.28, » = 0.20)

(Figure 1C).
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Figure 1 Serum levels of manganese superoxide dismutase and thioredoxin in the hepatocellular carcinoma, non-hepatocellular carcinoma and healthy
volunteer groups. A: Serum manganese superoxide dismutase (MnSOD) levels were significantly higher in the hepatocellular carcinoma (HCC) group than in either
the non-HCC group (P = 0.03) or the healthy volunteers (HV) group (P < 0.001); B: Serum thioredoxin (TRX) levels were alsa significantly higher in the HCC group
than in either the non-HCC group (P = 0.04) or the HV group (P < 0.01); C: No significant correlation was detected between serum MnSOD and TRX levels in the
HCC group.

Factors Sensitivity Specificity PPV NPV Accuracy
MnSOD (= 110 ng/mL) 26.7 971 889 60.0 64.1
AFP (= 40 ng/mL) 33.3 97.1 909 623 67.2
Combination’ 46.7 941 875 667 719

'MnSOD = 110 ng/mL and/or AFP = 40 ng/mL. PPV: Positive predic-
tive value; NPV: Negative predictive value; MnSOD: Manganese superox-
ide dismutase; AFP: o-fetoprotein.

Factors HCC group (n = 30)
Serum MnSOD levels Serum TRX levels
Correlation P value Correlation P value
coefficient coefficient
Age (y1) -0.97 0.61 011 0.55
Plt (x 10*/pL) 0.03 0.89 0.66 <0.001
PT (%) -0.36 0.05 0.12 053
Alb (g/dL) -0.63 <0.001 0.19 033
T-Bil (mg/dL) 0.25 0.18 0.05 0.79
ALT (IU/L) 012 052 0.15 042
y-GTP (IU/L) 030 . o011 0.28 013
AFP (ng/mL) 038 0.04 0.11 0.57
DCP (mAU/mL) 0.57 0.001 0.12 0.52

P values were assessed by Spearman’s rank correlation analysis. MnSOD:
Manganese superoxide dismutase; TRX: Thioredoxin; HCC: Hepatocel-
lular carcinoma; Plt: Platelet count; PT: Prothrombin time; Alb: Albumin;
T-Bil: Total bilirubin; ALT: Alanine aminotransferase; y-GTP: y-glutamyl
transpeptidase; AFP: a-fetoprotein; DCP: des-y-carboxy prothrombin.

Diagnostic value of serum MnSOD and TRX levels for

patients with hepatocellular carcinoma and hepatitis C

virus infection

Serum AFP and DCP concentrations are established di-

agnostic markers for HCC. To evaluate the utility of Mn-
44
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SOD and TRX for the diagnosis of HCC, we measured
AFP and DCP expression in addition to MnSOD and
TRX expression. In an AUC-ROC analysis, AFP was the
strongest diagnostic marker for HCC (AUC-ROC, 0.90).
AUC-ROCs for MnSOD, TRX and DCP wete 0.73, 0.77
and 0.77, respectively. Additional analyses showed that the
accuracy of AFP (2 40 ng/mL) for diagnosis of HCC
was higher than that of MaSOD (= 110 ng/mL) (Table 2),
while the combination of AFP and MnSOD was a mote
accurate matker of HCC than either marker alone.

Association of serum MnSOD or TRX levels with
laboratory data in the HCC group

Serum MnSOD levels for the 30 patients in the HCC
group were positively correlated with serum AFP and
DCP levels and were negatively correlated with serum
Alb levels (Table 3). Serum MnSOD levels were also
significantly higher in patients with two or more HCC
tumors than in patients with a single HCC tumor [average
+ SD (ng/ml), 125.4 £ 50.9 »s 87.4 + 48.8, P = 0.008],
although HCC tumor size was not associated with serum
MnSOD levels. In addition, HCC patient serum MaSOD
levels increased in parallel with the Child-Pugh stage,
CLIP score and JIS score (Figure 2A-C). In contrast, se-
rum TRX levels were only associated with platelet counts
(Table 3). Serum TRX levels were not associated with
HCC tumor number or size. Furthermore, there were no
significant correlations between serum TRX levels for
various scores (Figure 2D-F).

Overall survival rate based on serum MnSOD or TRX
levels in the HCC group

In the HCC group, the overall patient survival rate was
significantly lower (P = 0.01) in patients with MaSOD
levels = 110 ng/mL compared to patients with levels <
110 ng/mL (Figute 3A). In addition, the overall survival
rate tended to be lower (P = 0.05) in patients with TRX
levels < 80 ng/mL compared to those with levels = 80
ng/mL (Figure 3B). Furthermore, among all HCC groups,
patients who had both serum MnSOD levels = 110
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Figure 2 Clinical significance of serum manganese superoxide dismutase and thioredoxin levels in hepatocellular carcinoma. In the hepatocellular carcino-
ma (HCC) group, differences in serum manganese superoxide dismutase (MnSOD) and thioredoxin (TRX) levels were evaluated based on Child-Pugh stage, cancer
of the liver italian program (CLIP) score and Japan integrated staging (JIS) score. A: Serum MnSOD levels were significantly higher in patients with Child-Pugh B or
C compared to those with Child-Pugh A (P < 0.001); B: Serum MnSOD levels in patients with a CLIP score of 2 or greater were significantly higher compared to levels
in patients with a CLIP score of 0 or 1 (P = 0.001); C: In addition, serum MnSOD levels tended to be higher in patients with a JIS score of 2 or greater compared to
patients with a JIS score of 0 or 1 (P = 0.05); D-F: In contrast, serum TRX levels were not significantly different based on Child-Pugh stage, CLIP score or JIS score.

ng/mL and TRX levels < 80 ng/mlL had a significantly
poorer prognosis. Conversely, patients with a serum TRX
level = 80 ng/mlL had a favorable prognosis, regardless
of their serum MnSOD level (Figure 3C).

In addition to serum MnSOD and TRX levels, other
possible prognostic factors were also investigated in the
HCC group. A univariate analysis (log-rank test) revealed
that the survival rate was significantly different between
patients with high and low levels of MnSOD, PT, Alb,
AFP and DCP, but not other factors such as TRX (Table 4).
A multivariate analysis using a Cox proportional hazard
model and five markers (MnSOD, PT, Alb, AFP and
DCP) selected based on the results of the univariate anal-
ysis tevealed that MnSOD levels = 110 ng/ mL and AFP
levels = 40 ng/mL were independent risk factors that
were associated with a poor patient prognosis (Table 5).
In addition, similat results were obtained from a similar
multivariate analysis using the same five factors and TRX,
supporting the finding that TRX is not an independent
tisk factor associated with HCC prognosis. Furthermore,
patient Child-Pugh stage, CLIP score and JIS score, which
were calculated based on several factors including clini-
cal symptoms and laboratory data, were also prognostic
factors for patients with HCC (Table 4). A multivatiate
analysis using the three markers of MnSOD, Child-Pugh
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stage and CLIP score indicated that Child-Pugh stage was
also a significant prognostic factor (risk ratio: 6.19, 95%
confidential interval: 1.33-28.95, P = 0.02).

DISCUSSION

HCYV infection is the most important known contributor
to the etiology of HCC. An increasing incidence of HCC
has been largely attributed to a rise in HCV infections in
the general population during the last 50 to 60 years™.
During HCV infection, ROS production increases and
persists throughout the infection. In addition, ROS are
thought to play a major role in the pathogenesis of chron-
ic inflammatory changes in the liver, leading to increased
hepatic fibrosis and decreased hepatic function. In this
study, we have shown that both serum MnSOD and TRX
levels are elevated in patients with HCV-related HCC,
with no correlation between these two markers. In addi-
tion, serum MnSOD and TRX levels were a useful predic-
tor of overall patient survival. Serum MnSOD and TRX
levels are reported to be biomarkers of oxidative stress in
several diseases, including liver disease™*'™**, There
were a small number of enrolled patients in this study and
other contributors to liver diseases such as chronic hepati-
tis B infection should be further evaluated. However, our
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