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TABLE IIL Sensitivity, Specificity, Positive Predictive Value (PPV), and Negative Predictive Value (NPV) for
End-of-Treatment Response, According to Alpha-Fetoprotein and Type of Previous Response to Therapy

% (Number)
Sensitivity Specificity PPV NPV
(A) Alpha-fetoprotein (<10 pg/1) 100 (9/9) 66.7 (4/6) 81.8(9/11) 100 (4/4)
(B) Type of previous response (partial response) 77.8 (7/9) 83.3 (5/6) 87.5 (7/8) T1.4(B/7)
(A) and (B) 80.0 (8/10) 100 (5/5) 100 (8/8) 71.4 (5/T)

PPV, end-of-treatment response rates for patients with a combination of low levels of alpha-fetoprotein (<10 pg/L) and partial response
(prediction of end-of-treatment response). NPV, non end-of-treatment response rates for patients with a combination of high levels of alpha-
fetoprotein (>10 pg/L) and null response (prediction of non end-of-treatment response).

The present study is the first to identify the
pretreatment factors that can predict virological
response to triple therapy in prior non-responders
infected with HCV-1. The study identified substitution
of aa70 (Arg70) and type of previous response (partial
response) as predictors of sustained virological
response in prior non-responders. The use of the com-
bination of the above two predictors resulted in high
sensitivity, specificity, PPV, and NPV for prediction of
sustained virological response. Especially, all four
patients (100%) who achieved sustained virological
response had the combination of Arg70 and partial
response. Hence, the T12PR24 regimen might achieve
a higher-sustained virological response rate in prior
non-responders with the combination of Arg70 and
partial response.

A recent study (REALIZE Study) showed that 59%
of prior partial responders infected with HCV-1
achieved sustained virological response following 48-
week regimen of triple therapy [Zeuzem et al., 2011].
In this regard, predictors of end-of-treatment response
might be useful in selecting prior non-responders who
could achieve sustained virological response following
extension of the combination therapy to 48 weeks
(T12PR48). The present study identified alpha-
fetoprotein level (<10 pg/L) and type of previous
response (partial response) as predictors of end-of-
treatment response in previous non-responders. The
combination of the above two predictors had high sen-
sitivity, specificity, PPV, and NPV for prediction of
end-of-treatment response. Especially, seven of nine
patients (77.8%), who achieved end-of-treatment
response were patients with low levels of alpha-
fetoprotein and showed partial response. Herice, the
T12PR48 regimen might achieve high-sustained viro-
logical response rates in prior non-responders who
have low levels of alpha-fetoprotein and experienced
partial response te prior therapy. All four patients
(100%) who had high levels of alpha-fetoprotein and
null response could not achieve end-of-treatment re-
sponse. Thus, triple therapy might not achieve sus-
tained virological response in prior non-responders
with high levels of alpha-fetoprotein and history of
null response, and the development of more effective
therapeutic regimens is desirable for these patients
in the future. This result should be interpreted with

caution, since the present study was performed in
Japanese patients infected with HCV-1b (with the
exception of one patient infected with HCV-1a).
Furthermore, the present study, based on a small
number of patients, could not identify independent
predictors by multivariate analysis. Any generaliza-
tion of the results should await confirmation by a mul-
ticenter-randomized trial based on a larger number of
prior non-responders, including patients of other races
and those infected with HCV-1a.

The present study showed that high level of alpha-
fetoprotein is a pretreatment predictor of poor virolog-
ical response to triple therapy. Advanced liver fibrosis
is usually associated with high levels of alpha-fetopro-
tein [Bayati et al., 1998; Chu et al., 2001; Hu et al.,
2004]. Previous studies showed that high indocyanine
green rvetention rates at 15 min (ICG R15) or low-
serum albumin levels were also associated with
advanced liver fibrosis, and that they were indepen-
dent and significant predictors of poor virological re-
sponse to PEG-IFN plus ribavirin combination
therapy [Akuta et al., 2005, 2007al. Further studies of
large number of patients are required to explore the
importance of various histopatholegical changes in
the liver (including stage of fibrosis, platelet count,
serum albumin, ICG R15, and alpha-fetoprotein), and
to investigate the relationship between the severity of
histopathological changes and the response to triple
therapy.

The present study based on the direct sequencing
identified the appearance of telaprevir-resistant var-
iants duving or after treatment in 82% of patients
who did not show sustained virological response to tri-
ple therapy, but such variants were no longer
detected at the end of the study except for one patient
with baseline-resistant variant. The limitation of the
present study was that the existence of minor clones
of telaprevir-resistant variants could not be investi-
gated. Further large-scale studies should be per-
formed to i
resistant variants on the response to treatment using
the new drugs, including direct-acting antiviral thera-
Dy agents.

In conclusion, this study identified aa substitution
of the core region, alpha-fetoprotein level, and type of
previous response as predictors of virological response
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to freatment with telaprevir/PEG-IFN/ribavirin in
previous non-responders infected with HCV-1b. Fur-
ther large-scale prospective studies are necessary to
confirm these findings, and to help in the design of
more effective therapeutic regimens.
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Aim: The aim of this study was to evaluate the prevalence
and predictive factors of diabetes in hepatitis virus positive
tiver cirrhotic patients with fasting plasma glucose (FPG) level
of <126 mg/dL.

Methods: Atotal of 263 patients with hepatitis C virus {(HCV)
or hepatitis B virus {HBV) positive liver cirrhosis, FPG level of
<126 mg/dL, and had diabetes status evaluated by the use of
75-g oral glucose tolerance test (OGTT), were enrolled in this
study. Plasma glucose and insulin levels were analyzed peri-
odically for 3 h after oral glucose loading. Diabetes was
defined as a 2-h post-load glucose on the OGTT of 2200 mg/
dL. The prevalence of diabetes by use of OGTT and predictive
factors for diabetes were evaluated by the use of the Mann—
Whitney U-test, Fisher's exact probability test or multivariate
analysis by logistic regression. Hypoalbuminemia was defined
as serum albumin level of <3.9 g/idL. Elevated indocyanine

green refention rate at 15 min {ICG {15} was 'regarded as z
25%.

Resuits: Out of 263 patients, 44 {16.7%} were diagnosed as
having diabetes. Multivariate analysis showed that diabetes
occurred when patients had hypoalbuminemia of <3.9 g/dL
{odds ratio [OR] 2.33; 95% confidential interval [Cl} = 1.04~
5.24; P =0.040) and 1CG r15 of <25% (OR 2.36; 95%Cl = 1.01-
5.58}).

Conclusions: Hypealbuminemia and elevated ICG 15 In
hepatitis virus related cirrhotic patients with FPG level of
<126 mg/day enhance diabetes pattern after OGTT with sig-
nificant difference.

Key words: diabetes mellitus, hepatitis virus, liver cirrhosis,
oral glucose folerance test

INTRODUCTION

EPATITIS C VIRUS {HCV} is one of the more
common causes of chronic liver disease world-
wide. Chronic hepatitis C is an insidiously progressive
form of liver disease that relentlessly but silemtly
progresses to cirrthosis and/or hepatocellular carcinoma

I3

over a periocd of 10-30 years.”™® Lately, it have been
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reported that chronic HCV infection is associated with
type 2 diabetes mellitus {T2DM).> Moreover, T2DM
has been suggested to enhance with the development of
HCC and poor prognosis of liver wangplantation.’*?
Thus, early intervention to prevent or improve T2DM is
necessary tc get good prognosis in HCV patients.
However, the big problem in chronic liver disease is
that fasting serum glucose {FPG) often shows normal
level. Hence, examination of oral glucose tolerance test
(GGTIT) is necessary to evaluate diagnosis of precise
diabetes in patients with chronic liver disease. With this
background, we evaluated the prevalence of abnormal
glucose state and predictive factors for diabetes in
HCV positive liver cirrhosis patients with fasting plasma
glucose level of <126 mg/dL. We investigated the

© 2012 The Japan Soclety of Hepatology
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prevalence of abnormal glucose state and predictive
factors for diabetes in hepatitis B virus {HBV) positive
patients with fiver cirrhosis and compared with HCV.

METHODS

Patients

TOTAL OF 263 Japanese patients who were diag-
nosed with liver cirthosis by laparoscopic and/or
histological findings from December 1998 to January
2005 in the Department of Hepatology, Toranomon
Hospital, Tokyo, Japan were enrolled. Inclusion aiteria
vere as follows: (i) evidence of liver cirrhosis by laparos-
copy and/or histological findings; {ii) FPG level of
<126 mg/dl; {iii) evidence of HCY or HBV by serum
examination; {iv) negativity for antinuclear antibodies,
or antimitochondrial antibodies in serum, as deter
mined by indirect immunoflucrescence assay; {v) no
evidence of HCC nodules as shown by ultrasonography
and/or computed tomography; (vi) no underlying
systemnic disease, such as systemic hipus erythmatosus,
theumatic arthritis. Patients with any of the following
criteria were excluded from the study: (i} advanced
Yiver cirthosis of encephalopathy, bleeding esophageal
varices, or ascites, {ii} a history of diabetes, (iii) taking
medicines that may influence on glucose tolerance
such as branched chain amino acid (BCAA), thiazide
diuretics, and angiotensin receptor antagonist.

A total of 263 patients with FPG of <126 mg/dL
undertook a 75-g OGTL. Plasma ghicose levels were
analyzed periodically for 3 h after oral glucose loading.
Impaired ghucose tolerance (IGT) were defined as @ 2-h
post-load glucose on the OGTT of 2140 mg/dL, but
<200 mg/dL. Diabetes was defined as a 2-h post-load
ghicase on the OGTY of 2200 mg/dL. T2DM was diag-
nosed by the use of ihi 2003 criteria of the American
Diabetes Association.’®

The index of insulin resistance was calculated on the
fasting ghucose and insulin by the homeostasis model for
insulin resistance (HOMA-IR). Insulin secretion was cal-
culated by the insulinogenic index (IGI); IGI = {Ins30-
ns0}/(Glc30-Glc0), Ins: fasting plasma insulin {mU/
L}; Insse insulin 30 min after glucose intake {EU/ mL};

Gle0: fasting plasma glucose {mg/dL}; and Glc30; plasma
ghucose 30 min after glucose intake {mg, 4Ll

The physicians in charge explained the purpose and
method of the OGTT to each patient. Informed consent

was obtained from all patients included in the present
study. All of the studies were performed retrospectively
by foiiec&rg and analyzing 4 the patient
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records. This study had been approved by the lnstita-
tional Review Board of our hospital.

Ciinical and laboratory analysis
Anthropometric analysis included height, weight and
body mass index (BMI), and the latter was calculated as
weich'i (kg) divided by the square of the height {m?}.
Laboratory analysis was performed via standard labora-
tory methods. The biochemical parameters included
aspartate aminotransferase (AST), alanine amino-
wransferase [ALT), y-glutamyltransferase [GGT), total
cholesterol, hlgh density lipoprotein (HDL) cholesterol,
triglyceride, albumin, platelet, fasting plasma glucose
{FPG) and fasting insulin. Serum insulin levels were
measured with a solid-phase radioimmunoassay (Diag-
nostic Products Corporation, Los Angeles, CA, USAJ.
Hypoalbuminemia was defined as serum albumin levet
of <3.9 g/dL. Elevated indocyanine green retention rate
at 15 min (ICG §15) was regarded as 225%.

Laboratory investigation

Hepatitis B surface antigen (HBsAg) was assayed using
commercially available radicimmunoassay kits. Anti-
body against HCV was detected with a third-generation
enzyme-linked immunoassay. HCV-RNA was deter-
mined by the Amplicor method (Cobas Amplicor HCV
Monitor Test, v2.0, Roche, Tokyo, Japan). HbAlc was
measured using a high performance liquid chroma-
tography (HPLC) method. Height and weight were
recorded at baseline and the body mass index {BMI} was
calculated as weight {in kg)/height (in m?).

Statistical analysis
The tesults are presented as means * standard deviation
(SD) or as numbers. Statistical differences in quantita-
tive data were determined using the Mann-Whitney
{J-test, Fisher's exact probability test or multivariate
analysis by logistic regression.

Multivariate analysis for diabetes was carried out by

~ logistic regression. The Statistical Program for Social Sci-

ences software package (SPSS 11.5 for Windows, SPSS,
Chicago, IL, USAY was used to perform statistical analy-
sis. A Pvalue < 0.05 was considered (o be statistically
significant.

RESULTS

WS the characteristics at the éaj\f o
SCTT in the 763 envolled patients. The
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Table 1 Clinical characteristics of cirrhotic patients with hepa-
titis C virus (HCV)t

Characteristic

n 263

Sex {male/fernale) 178/85
Age (years}) 51.6+11.2
Body mass index 21.8%3.0
HBV/HCV 96/167
Fasting plasma glucose (ing/dL) 84 13
Albumin (gfdL) 41%05
Total cholesterol (g/dL; 163 +37
HDL cholestero} (g/dL} 47 £ 13
Triglyceride (mg/dL) 98 £35
Uric acid {mg/dL} 52%1.2
AST (1U/L) 78 £70C
ALT (JU/JL} 7268
GGT (IU/L 74 50
Platelet {x104/mm®} 11.34+4.1
ICGy15 (%) 254+ 14.0

tData are number of patients or mean * standard deviation.
ALT, alanine aminotransferase; AST, aspartate aminotransferase;
GGT, y-glutamyltransferase; HBY, hepatitis B virus; HDL, high
density lipoprotein; 1CGg15; indocyanine green retention rate at
15 min.

mean age was 51.6years and mean FPG level was
84 mg/dL. The serum albumin level was 4.1 £0.5 g/dL
and ICGr15 was 26.5 £ 14.0%. On the diagnosis of liver
cirrhosis, 160 of 263 patients were diagnosed by lap-
aroscopy and liver biopsy; 69 patienis were diagnosed

Hepatology Research 2012; 42: 558-563

by laparoscopy only; 34 patients were diagnosed by
biopsy only.

Prevalence of IGT and diabetes in hepatitis
virus positive iiver cirrhosis with FPG of
<126 my/dL
Gut of 263 patients who had hepatitis virus-related liver
cirrhosis with FPG of <126 mg/dL, 44 {16.7%]) patients
were diagnosed as having DM and 73 (27.8%) patients
were diagnosed as having IGT. Table 2 shows the predic-
tive factors for DM pattern by the use of OGTT in hepa-
titis virus related cirrhotic patients. Multivariate analysis
showed that diabetes occurred when patients had
hypoalbuminernia of <3.9 g/dL (odds ratic [OR} 2.33;
95% confidential interval [CI] =1.04-5.24; P =0.040}
and ICG r15 of <25% {OR 2.36; 95%Cl = 1.01-5.58}.
Table 3 shows the incidence of diabetes based on serum
albumin and ICG 15. The incidence of diabetes in
patients with hepatitis virus related liver cirrhosis was
5.8% (7/120) in group A with serum albumin level of
23.9 g/dLand ICG r15 of <25%. On the other hand, that
was 35.6% (21/59) in group B with hypoalbuminemia of
<3.9 g/dL and ICG r15 of 225%.

Changes of glucose state based on
difference of serum albumin level

Table 4 shows the glucose and insulin dynamics after
OGTT in cirthotic patients that belonged to group A
with serum albumin level of 23.9 g/dL and ICG 15 of

Table 2 Predictive factors for diabetes in cirrhotic patients with hepatitis C virus (HCV)

Variables

op {9 %

Aoe (pu TO 'years)

Umvanate analvste

Gender {M/F)

Body mass index {per 5}

HOV/HBY

AST (IU/L, 237/<37}

ALT (TU/L, 242/<42)

GGT (TU/L, 2109/<109)}
Platelet {(x1G%/mm?®, <10/216)
Albumin {g/dL, <3.9/23.9}

1.50 ’1 04 21(}

1.08 (0.52-2.23)
1.18 (0.59-2.36)
2.38 (1.05-5.43)
1.01 (0.45-2.25)
0.81 {0.40-1.65)

1.89 (0.66-5.45)
2.59 (1.26-5.32)
3.40 (1.66-6.94)

Triglyceride {mg/di, 2150/<1 30} 2.26 {0.74-6.90)
Totat cholesterol {mg/dl, 21 0.69 {0.30-1.60}
HDL cholesterol {mg/dL, <4—§/246} 1.09 (0.43-2.73
ICGR15 {%, 225/<25) 364 (1.657-7.9

Multivariate anai}%s

P—vylae OR {93% CI) P~va¢ue

O O.sl
0.842
0.631
0.039
0.996
0.563
$.238
0.009
0.001 2.33 {1.04-5.24) 0.040
6.152
0.387
0.857
0.001

i
[}
‘ﬂ
‘Tn‘

36 (1.01-5.58) 0.049

ALT, alanine aminotransferase; AST, aspartate aminctransferase; GGT, yglutamyltransferase; HBY, hepatitis B virug; HDL, high density
raie at 15 min; OR

lipoprotein; ICG,15, indocyanine green retention

© 2012 The Japan Society of Hepatology
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odds ratio.
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Table 3 Diabetic rate based on serum albumin and ICG (15

Dizbetes in biver cirrhosis with HCV or HBY 361

Albumin; 23.9 g;’a’L Albumin; <3.9 g/dL Toi’a}
GG g15 < 25 (%} 5.8% (7/120} 15.0% (3/20} 7 L% {13/14«.8}
ICG p15 2 25 (%) 20.3% (13/64} 35.6% {21/59) 27.6% {34/123)
Total 10.9% {20/184) 30.4% (24/79} 16.7% {44/263)
ICGR15, indocyanine green retention rate at 15 min.

<25% or group B with serum albumin level 6f<3.9 g/dL
and ICG 15 of 225%. The serum glucose levels at 6, 60,
90, 120, and 180 min after the initiation of OGTT in
patients with serum albumin level 0f<3.9 g/dL and ICG
r15 of 225% were statisticelly higher than those in
patients with serum atbumin leve] of 23.9 g/dL and ICG
r15 of <25%. HOMA-IR in patients with serum albumin
jevel of <3.9 g/dL and ICG 115 of 225% was higher than
that in patients with serum albumin level of 23.9 g/dL
and ICG 15 of <25%. IGI in patients with serum
albumin level of <3.9 g/dL and ICG 15 of 225% was
fower than that in patients with serum albumin level of
23.9 g/dL and ICG 15 of <25%.

DISCUSSION

%TE HAVE DESCRIBED the prevalence of abnormal
glucose state and predictive {actors for diabetes in
HCV or HBV positive liver cirthosis patients with fastin,

plasma glucose level of <126 mg/dL in the present
study. Enrtolled patients had liver cirrhosis diagnosed
with laparoscopy and/or histological examination.

There are sometimes discrepancies between laparo-
scopic finding and histological findings in patients with
HCV.Y Thus, in the present study, cirrhotic patients
diagnosed by either laparoscopy and/or histelogical
examination weie enrclled.

The present study shows several findings with regard
to the prevalence of abnormal glucose state in hepatitis
virs related cirthotic patients with FPG level of
<126 mg/dL. First, approximately 17% of the cirrhotic
patients with FPG level of <126 mg/dL had diabetic
pattern by the OGTT. If OGTT was not performed in
patients who were diagnosed as having diabetes after
OGTIT, diabetes would be missed.

Second, multivariate analysis suggested that lower
serum albumin level and elevated 1CGg15 were indepen-
dent risk factors of diabetes mellitus. Our resuit
shows that patients with hypoalbuminemia and elevated
ICG15 should pay attention to complication of T2DM
even if FPG is in the normal range. In the present study,
hypoalbuminemia was defined as serum albumin level
of<3.9 g/dl and elevated 1CG r15 was regarded as 225%.
Ag the serum albumin level [mean + standard deviation)

Table 4 Glucose and Insulin dynamics after oral glucose tolerance test (OGIT) in cirrhotic patients

Group A (albumin; <3.9 g/dL)
CG ,JS >45%}

Nugmiber 59

HOMA-IR 3222224
1GH 0.70£0.53
Glucose {mg/dL}

At O min 89.3+£12.0
1763 £42.1
00.6E70.7
206.5+64.8
178.7 £68.5
1534642

Gioup B (albumin; 23.9 g/dL} Pvalue
(1CG 515; <25%)
12(3
214%+1.12 0.003
+0.83 0.042
82.8 £10.3 8.034
15944314 0.058
16801 49.9 4.020
16805 62.0 0.002
1363%450 <0.001
117.7 2593 <4.001
4013
0.004

HOMA-IR, homeostas

© 2012 The Japan Sodiety of Hepatology
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of the approximately 70 000 subjects without liver
amage and kidney damage in our hospital was

0.3 g/dL, lower limit of normal albumin level was
de 6 a8 3.9 g/dL (=mean-2 x standard deviation}. On
ICGR15, we divided the patients into two groups based
on mean level of 25%. The hypoalbuminemia and
elevated ICGr15 indicates the severity of liver cirrhosis.
Thus, our results suggest that severity of liver cirrhosis
was the most important factor for predicting T2DM. The
reporied predictive factors of diabetes mellitus in
liver cirrhosis were age, male, BMI, and Child-Pugh
score.” 821 (yuintana ef gl. have reported hypoalbu-
minemia as risk factor of diabetes mellitus in cizrhotic
patients.” On the other hand, Bl-Serag eral. have
reported that hepatogeneous diabetes is less frequently
associated with risk factors such as age, BMI, and family
history of diabetes.”

Third, patients with serum albumin level 6f <3.9 g/dL
and 1CG 15 of 225% revealed high insulin rvesistance
and low insulin secretion compared to patients with
serum albumin level 0f>3.9 g/dL and ICG 315 of <25%.
This result suggests that insulin resistance and insulin
secretion are associated with the onset of diabetes in
advanced liver cirthosis.

The precise mechanism of hepatogenecus diabetes is
not precisely known. The possible mechanism is the
following: (i} insulin resistance of muscle and adipose
tissue; and (ii) impairment of the insulin secretion activ-
ity of the beta-cells of the pancreas.?*® Qur results show
the elevated insulin resistance and decrease of insulino-
genic index. Thus, our results agreed with the possible
mechanism of hepatogeneous diabetes.

The limitation of present study is that our cohort
contains Japanese patients only. Thus, the result needs
to be confirmed in other ethnic groups. Moreover, in
patients with chronic liver disease, HbAlc levels have
been seen to be apparently lower than real values due
to a shortened halfilife of erythrocytes originating
from hypersplenism.”® Thus, we could not evaluate the
HbAlc in the present study.

In conclusion, our data suggest that physicians in
chafge of hepatitis f-f'*"*"s related clithotic patients with

hypoalbuminemia and eivvateaf ICC z15 should pay
atterrtion to complication of diabetes.

[

© 2012 The Japan Society of Hepatology
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Objective: The purpose of this retrospective study was to compare the anti-tumor and
adverse effects of transcatheter arterial chemoembolization and franscatheter arterial infusion
chemotherapy using miriplatin—lipiodol suspension in patients with unresectable hepatocellu-
far carcinoma.

Methods: From 2007 to 2010, 162 consecutive patients with unresectable hepatocellular car-
cinoma were treated using miriplatin. Of these, 122 patients were itreated by transcatheter
arterial chemoembolization and 40 were ireated by transcatheter arterial infusion
chemotherapy. There were no significant differences in baseline characteristics between the
two groups, except for prothrombin activity. Assessments were performed 1-3 months after
treatment.

Besuits: Objective responses were achieved in 13 patients undergoing transcatheter arterial
infusion chemotherapy and 70 patients undergoing transcatheter arterial chemoembolization
(38 versus 57%, P = 0.003). By muitivariate logistic regression analysis, objective response
was significantly associated with (i} a Lens culinaris agglutinin-reactive fraction of
a-feioprotein <10% (F = 0.004; risk ratio = 3.08; 95% confidence interval = 1.42-6.70), (i)
no previous transcatheter arterial chemoembolization (P = 0.007; risk ratio = 4.41; 95% confi-
dence interval = 1.48-13.07) and (i) transcatheter arterial chemoembolization using gelatin
sponge 1 mm particles (P = 0.021; risk ratio = 2.97; 95% confidence interval = 1.17-7.49).
Fever, anorexia and elevated serum transaminase levels were observed in most patients after
miriplatin administration; there were no significant differences in the number of adverse
effects between the two groups.

Conclusions: These rasulis suggest that the addition of embolizing agents o a freaiment
regimen using miriplatin—lipiodol suspension can be safely used for patients with unresect-
able hepatocellular carcinoma. Objective response was achieved in a significantly higher
number of transcatheter arterial chemoembolization patients than transcatheter arterial infu-
sion chamotherapy patients.
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INTRODUCTION : . ‘ . . o . .
cirrhosis, routine clinical evaluations of cirrhotic patients
Hepatocellular carcinoma (HCC) is one of the most common  that include ultrasound could potentially lead to the detec-
malignant diseases worldwide (1). Since it is well known  tion of small HCCs (Z—4). Curative therapies, including
that more than 80% of HCC cases are associated with liver  resection, liver transplantation and percutaneous ablation

© The Author 2011, Published by Oxford University Press. All righis veserved.
For Permissions, please email: journals.permissions@oup.com
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176 TAI or TACE using miriplatin

{percutanecus sthanol injection and radiofrequency ablation),
are applicable to only 30—40% of HCC patients. For patients
with advanced HCC, trauscatheter arterial chemoemboliza-
tion (TACE) has been recognized as an eiffective palliative
treatment option (5—12).

Although many chemotherapeutic agents, including doxo-
rubicin, epirubicin, mitomycin C and cisplatin, are used with
lipiodol, a lipid lymphographic ageunt consisting of ethyl
esters of iodized fatty acids from poppy seed oil (Lipiodol
Ultra-Fluide; Laboratoire Guerbet, Aulnay-Sous-Baois,
France), the best choices for first- and second-line drugs for
TACE remain uncertain (13—1%). Miriplatin {cis-[({1R,2R)-
1.2-cyclohexanediamine-N, N Ybis(imyristato)]-platinum(Ilm-
onchydrate; Dainippon Sumitomo Pharma Co., Ltd, Osaka,
Japan} is a novel lpophilic cisplatin derivative that can be
suspended in lipiodol (16—19). When lipiodol is injected
into an artery supplying HCC nodules, it selectively accumu-
lates in the tumor. A miriplatin—lipiodol suspension depos-
ited within HCC nodules will gradually release active
platinum compounds into tumor tissues. Clinical trials have
demonstrated that miriplatin is effective in the treatment of
HCC, but the addition of embolizing agents to miriplatin—
lipiodol suspension has not been evaluated (26,21). We
hypothesized that the addition of embolizing agents to miri-
platin—lipiodol suspension would increase the anti-tumor
effects in patients with HCC. The purpose of this retro-
spective study was to compare the anti-tumor effects and
adverse effects of TACE and transcatheter arterial infusion
chemotherapy (TAI) using miriplatin—lipiodol suspension in
patients with unresectable HCC.

PATIENTS AND METHODS
Stupy PopuLaTION

From December 2007 to December 2010, 162 consecutive
patients with unresectable HCC were treated using transcath-
eter arterial chemotherapy with a miriplatin—lipiodo! suspen-
sion at our institution. Of these, 122 patients were treated
using TACE and 40 were treated using TAIL The patients
were divided info two groups primarily based on when they
were treated. After the approval of miriplatin in Japan, miri-
platin was initially administered by TAI After our experi-
ence using TAI plus miriplatin, TACE was used with
miriplatin. Patients in the TAI group were mainly treated
from January 2010 to May 2010, and patients in the TACE
group were mainly treated from June 2010 to December
2010, The study protocol was approved by the ethics
commitiee of cur hospital, and written informed consent was
obtained from all participating patients.

CHARACTERIZATION OF HEPATOCBLLULAR CARCINGMAS

Before treatment with miriplatin, all patients underwent
comprehensive ¢valuations consisting of medical history,
physical examination, measurement of tumor size,

assessment of performance status, chest radiography, liver
imaging studies [dynamic computerized tomography
{dynamic CT), ultrasonography (US), digital subtraction
angiography {DSA)], complete blood count and blood
chemistries.

The clinical diagnosis of HCC was based on the findings
of dynamic CT, US or DSA and increased serum levels of
a-fetoprotein (AFP) and/or des-y-carboxyprothrombin
(DCP). Imaging studies included triphasic contrast-enhanced
CT with bolus contrast injection and CT during arterial por-
tography combined with CT during hepatic arteriography at
the time of TACE, Lesions that appeared hypervascular
during the arterial phase and that had relatively low density
on the portal venous phase were diagnosed as HCC. Patients
who had extrahepatic mmetastases of HCC or other malignan-
cies were excluded.

Tumer staging was performed according to the criteria of
the Liver Cancer Study Group of Japan {2Z) and was based
on the following three criteria: (i) solitary tumor, (if) <Z cm
in diameter and (iii) no vessel invasion. Stage I (T1) was
defined as fulfilling all three criteria; Stage II (T2) as
fulfilling two eriteria; Stage III (T3) as one of three criteria;
and Stage IVA (T4) as none of the three criteria with no
distant metastasis, or any T factor with Iymph node metas-
tasis; and Stage IVB as any T factor with distant metastasis.

There were 129 patients (80%) who had undergone
previous TACE. Among these patients, the median number
of TACE procedures was 4 (range, 1—13), and the median
interval between the last previous TACE procedure and miri-
platin administration was 4 months (range, 1—41).

TREATMENTS

Patients were hydrated through a peripheral line. The
femoral artery was catheterized after administering local
anesthesia, and the catheter was inserted super-selectively
into the hepatic artery that supplied the target tumor. The
dosage of miriplatin was limited to 120 mg. The miriplatin—
lipiodol suspension was slowly administered under fluoro-
scopic guidance. In the TAI patients, the miriplatin—lipiodol
suspension was administered through tumer-supplying
vessels until stasis and reflux were achieved. In the TACE
patients, ! mum gelatin sponge particles (Gelpart; Nippon
Kayaku, Tokyo, Japan) were injected after the administration
of the miriplatin—lipiode! suspension until stasis and reflux
were achieved, TACE was performed for patients without
thrombus of the main portal vein and severe liver dysfunc-
tion. Bach dose of miriplatin—lipiodol was determined
according 1o the size of the tumeor and the degree of liver
dysfunction,

ASSESSMENT OF THERAPEUTIC EFFECT

The effect of chemotherapy was evaluated by dynamic CT
1—3 months after TACE or TAI and was based on changes
in the maximum diameters of the viable target lesions, that
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is, lesions showing enhancement in the arterial phase, The
categories of responses were based on the modified
Response Bvaluation Criteria in Solid Tumors (mRECIST)
as follows: complete response (CR) = disappearance of any
intratumoral arterial enhancement in all target lesions;
partial response (PR} = at least & 30% decrease in the sum
of diameters of viable (enhancement in the arterial phase)
target lesions; siable disease (SD) = any patient not guali-
fying for either PR or progressive disease (PD); and PD =
an increase of at least 20% in the sum of the diameters of
viable target lesions (23).

Toxicrry EVALUATIONS

Treatment-related toxicity was assessed using the National
Cancer Institute Common Terminology Criteria version 4.0.
Within 2 weeks before TACE or TAT with miriplatin, and at
3—7 days and 1 month after the procedures, the following
toxicity evaluations were made: hematological assessments
(leukocyte and thrombocyte counts) and clinical chemistry
assessments [serum aspartate aminotransferase (AST), serum
alanine aminotransferase (ALT), albumin, total bilirubin and
prothrombin activity (PT)]. The indocyanine green retention
rate at 15 min (ICG-R15) was assessed before and at 1 week
after miriplatin administration.

STATISTICAL ANALYSIS

Distributions of patient characteristics were assessed by the
X~ test, the Mann—Whitney U-test, the Friedman test, the
Wilcoxon signed-rank test and Bonferroni adjustments as
appropriate. Multivariate logistic regression analysis was
used to determine significant prediciors for objective
response (CR or PR}. All variables were expressed as
medians (minimum-—maximum). All tests were two-sided,
and P values <0.05 were considered statisticaily significant.
Statistical analyses were performed using SPSS, version 13.0
(SPSS Inc., IBM; Somers, New York, USA).

RESULTS

Parent CHARACTERISTICS

The clinical characteristics of the treatment groups are sum-
marized in Table !. At the time of miriplatin administration,
there were 117 {72%) Child—Pugh class A patients and 45
{28%j class B patients. There were no significant differences
between the two groups for any baseline charscteristics

with

There were 27 patients diagnosed 2 solitary tumor,
and 135 patients diagnosed with multiple tumors. The median
maximum fumor size was 20 mum (ange, 7—100 mum). There
were 15 patients with Stage I, 75 patients with Stage 11, 64
patients with Stage III and 8 patients with Stage TVA tumors.
One hundred and twenty-nine of 162 patients (80%) had 2
history of TACE, 108 (67%) patients previcusly received

Jpn J Clin Oncol 2012,42(3) 77

Table 1. Characteristics of 162 hepatoceliular patients who underwent
tianscatheter arterial chemotherapy using miriplatin

Variables® Without With embolization P
embolization valoe
Mumber of cases 40 122
Age (years) 74 (4591} 72 (45-87) G.490°
Gender (male) 75% 65% 0.230°
Albumin (g/dl) 332542y 3.3 (3-4.2) 0.494°
Total bilirubin (mg/dl) 1.1 (0447 1.1 (8.4-4.5) 0.864°
Prothrombin (%) 78 (48—100} 83 (45-123) 8.034°
Platelet (% 16741} 83 (36--261) 93 (29-282) 0.485°
Child—Pugh score 6 (5—9) 6 (5-9) 4.197°
a-Fetoprotein (ng/ml) 67 (3-331900)  31{(1.8-152806) 0.517°
Des-y-carboxyprothrombin -~ 39 (94626} 33 (6—65290) 0.758"
(AU
Dosage of miriplatin (mg) 75 (20—120) 80 (201203 0.981°
Dosage of lipiodol (ml) 3 (16} 3(1-6) 0.085°
Tumor size (mm) 20 (7-82) 20 (10—100) 0.639°
Number of tumors 4 (150} 4 (1-100) 0.725°
Previous transcatheter &0% 86% 0.946°
arterial chemoembolization
Injection from segmental 10% 18% 0.229°
branch of the hepatic artery
Evaluation time point 2.1 (1-3) 22(1~3) 0.758"

{months)

There were no significant differences between the two groups for any
baseline characteristics except for PT.

“Variables are expressed as median (minimum—maximum).
*Mann—Whitney [-test.

°y* test.

TACE with epirubicin and 50 (31%) previcusly received
TACE with cisplatin. Among these patients, the median
number of TACE procedures was 4 (range, 1—13), and the
median interval between the last previous TACE procedure
and miriplatin administration was 4 months (range, 1—41}.
The median dosages of miriplatin were 75 mg (vange, 20—
120 mg) in the TAI group and 80 mg {(range, 20—120 mg) in
the TACE group (P = (.981). In the TAI group, four patients
(10%) were injected with the miriplatin—lipiodol suspension
via the peripheral to segmental branch of the hepatic artery.
Eleven patients {(28%) were injected with the miriplatin—
lipiodo! suspension via the anterior or posierior segmental
branch of the vight hepatic artery. Twenty patients {50%;)
were injected with the miriplatin—{ipiodol suspension via the
right or ieft branch of the hepatic artery, and five patients
{13%} were injected with the miriplatin—lipiodol suspension
vig the proper hepatic artery. In the TACE group, 22 patients
{18%) were injected with the miriplatin—lipiodol suspension
via the peripheral to segmental branch of the hepatic artery.
Thirty patients (25%) were injected with the miriplatin—
lipiodol suspension via the antericr or posterior segmental

i
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branch of the right hepatic artery. Sixty-six patients {54%)
were injected with the miriplatin—lipiodol suspension via the
right or left branch of the hepatic artery, and four patients
{3%) were injected with the miriplatin—lipiodol suspension
via the proper hepatic artery.

TREATMENT EFFECTS

The times of the evaluations after treatment was not statistic-
ally significant between the two groups of patients (F =
§.758). Forty-one of 162 (25%) patients achieved CR, 42
{25%}) achieved PR, 51 {31%) maintained SD and 28 (17%)

Table 2. Tumor responss® 1—3 months after miriplatin administration

CR PR sD PO Total

Number of TAI 6 {15%)
patients (%)
Number of TACE 35 (29%)
patients (%)

7(18%) 18 (45%) 9 (22%) 40
35 (29%) 33 (27%) 19 (15%) 122

P value CR rate,
P =0.084°

Objective response rate,
P=0.003

TAI, transcatheter arterial infusion chemotherapy; TACE, wanscatheter
arterial chemoembolization; CR, complete response; PR, partial response;
SD, stable disease; PD, progressive disease.

“Responses assessed by mRECIST criteria.

bp values were analyzed by the ) test.

developed PD. In the TAI group, 6 of 40 (15%) patients
achieved CR and 7 of 40 (18%) achieved PR, for an
objective response rate of 33%. In the TACE group, 35 of
122 {29%) patients achieved CR and 35 of 122 (29%)
patients achieved PR, for an objective response rate of 37%,
Although there was no significant difference in the CR raie
{P = (.084), the objective response rate was significantly
higher in the TACE group than in the TAT group (P = 6.003;
Table 2).

Among the treatment-natve patienis with HCC, 10 of 32
(31%) patients achieved CR, 12 (38%) achieved PR, 8
{25%) maintained SD and 2 (6%) developed PD. In the TAI
group, one of eight (13%) patients achieved CR and two of
sight (25%) achieved PR, for an objective response rate of
38%. In the TACE group, 9 of 24 (38%) patients achicved
CR and 10 of 24 (42%) patients achieved PR, for an
objective response rate of 79%. There was no significant
difference in the obiective response rates of treatment-naive
patients undergoing TAT versus those undergoing TACE (P
=0.072).

Resurts oF LABORATORY TESTING

Table 3 shows the results of blood samiples tested before, 1
week after and 1 month after miriplatin administration. In
the TAI group, the only significant difference seen after miri-
platin administration was for AFP concentrations. PT, AFP
and DCP values were significantly decreased in the TACE
group. For multiple comparisons using Bonferroni adjust-
ments, tumer markers were significantly decreased between

Table 3. Blood samples tested before, 1 week after and 1 month after miriplatin administration

Pre-treatment 1 week { month P value
TAI group (1 = 40}
Total bilirubin (mg/dD) 1.1 (0447 1.1 (0.5—4.6) 1.1 (04-5.4) 0.710°
Albumin (g/dl} 3.3(2.5-4.2) - 3.2 (2641 0.640"
Prothrombin activity (%) 68.9 (53-99) 73.2 (53-91} 59,1 (55-87) 0.337°
Platelet ( % 10%/111) 8.3 (3.6-26.1) 8.4 (2.8-185) 9037221 0.064°
AFP (pg/h) 60.0 (4.3~282200) 44.5 (45237 200) 63,5 (4.5-331900) #.035¢
DCP (AU 39.0 (9-46126) 58.0 (74024} 64.0 (103540} 8.970°
TACE group (n = 122)
Total bilirubin (mg/dl) 1140445 1.0 {0.2-3.5) L0 10.3-4.0) 0.338*
Albunsn (g/dl) 3.3 (2.0-4.2) - 33(21-4.4) 0.386°
Protbrombin activity (%) 785 (33—123 73.5 (46-100) 74,1 (5195} 4.682%
Platelet { x 10%/111) 10.0 (2.9-28.2) 8.8 (3.2-274} 8.6 (2.9-31.7) $.501°
AFP {ng/ly 34.0{2.6-356800) 25.8 (1.9—1444%) 24.0 (3.0-30850) <959z
DCP (AU 55.0 (939050} 37.0 (10— 14450) 260 (6—15518) <. 0061

Values ave expressed as median (minimum-—maximum). In the TAI group, the only significant difference seen after miriplatin administration was for AFP

concenirations. PT, AFP and DCP values were significantly decreased in the TACE group. AFP, a-fetoprotein; DCP, des-y-carboxyprothrombin.

9 values were analyzed by the Friedman iest,
bp values were analyzed by ths Wilcoxon signed rank test,
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“Wilcoxon signed-rank test.

Figure 1. Compatison of indocyanine green retention rate at 15 min (ICG-R15) before and 1 week after miriplatin administration. Although there were no sig-
nificant changes in ICG-R15 before and after miriplatin administration in the TAI group, ICG-R13 values were significantly lower | week after miriplatin ad-

ministration in the TACE group.

values determined before and | week after miriplatin admin-
istration [AFP (£ = 0.004) in the TAI group; AFP (P <
0.6001) and DCP (P = (.601) in the TACE group (a level
was P = 0.016)]. ICG-R15 was assessed before and 1 week
after miriplatin administration in 53 patients from the two
groups. Although there were no significant differences seen
in the TAI group, ICG-R15 values were significantly
decreased 1 week after miriplatin administration in the
TACE group (Fig. 1}.

MULTIVARIATE ANALYSIS FOR FACTORS ASSOCIATED WITH
OBJECTIVE RESPONSE

We evaluated varigbles for association with objective
response (complete or partial) after treatment using miripla-
tin. Univariate analysis identified the following 10 factors
that were associated with objective response: a Lens cufi-
naris agglutinin-reactive fraction of AFP (AFP-L3) <10%
(P = 0.0005}, frst-time transcatheter arterial chemotherapy
(P = 0.005}, the use of gelatin particles (TACE, P = 0.007),
solitary tumor (P = 0.004), injection artery (peripheral to
segmental hepatic artery, P = 0.049), AFP <30 ng/l (P =
0.033), DCP < 40 AU/ (P = 6.03), total bilirubin <1.0 mg/
dl (F=0.011), lactate dehydrogenase <ZIiQIU/M (P=

8.057} and hemoglobin >11.0 g/dl (P = 0.051; Table 4},

These parameters were subjocted ‘o multivariate logistic
regression znalysis. Objective response was significantly
associated with AFP-L3 <i0% [P = 0.004; risk ratic =
3.09; 95% confidence interval (C1 = 1,42~6.70], first-time
transcatheter arterial chemotherapy (P = 4.007; risk ratio =
4.41; 95% CI = 1.49—13.97) and patients undergoing TACE
(P=10.02%; risk ratio=12.97, 95% CI=1.17-749;
Table 4},

Apverse EFFECTS

The adverse effects occurring after miriplatin administration
are summarized in Table 5.

Fever, anorexia and clevation of serum transaminase
levels were observed in most patients after miriplatin admin-
istration. Grade 4 neutrocytopenia was seen in one patient
{1%) in the TACE group; Grade 4 aspartate aminotransferase
elevations were seen in one patient (3%) in the TAT group
and four patients {3%) in the TACE group; and Grade 4
alanine aminotransferase elevation was seen in one patient
(1%} i the TACE group. Increases in serum alanine amino-
transferase levels and anorexia tended to occur more
frequently in the TACE group. Hepatic abscess was observed
in one patient (3%) in the TAI group and one patient {1%)
in the TACE group (P = 0.403). Resolution of all abscesses
was achigved using continuous administration of antibiotic
drugs without drainage.

All patients with adverse effecis recovered within 2
weeks. No vascular complications invelving the hepatic
artery were observed among the 68 patients who again
wnderwent angiography 3—6 months after miriplatin adiminis-
tration. No other serious complications or treatment-related
deaths were observed. There were no other significant differ-
ences in adverse effects between the two groups.

DISCUSSION

TACE is widely performed for patients with HCC who are
not eligible for curative therapy. The survival benefit of
TACE has been confirmed by randomized control trials and

meta-analysis (8—10,12,13). Various anticancer drugs, such
as doxorubicin hydrochloride, epirubicin hydrochloride,
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189 TAF or TACE using miriplotin

Table 4. Univariate and multivariate analyses for predictors of objective response {logistic regression analysis)

Category Univariate Multivariaie
Odds ratio (95% P Odds tatio {95% F
Ch valge Ch value
Lens eulingris agghitinin-reactive fraction 1: <10;0: > 10 353 (1.73-7.20)  0.6005 3.09(142-6.70) 0.004
of AFP
First-time transcatheter arterial 1: yes; Ot oo 3.32(1.42-7.74) 0005 441 (149-13.07y 0007
chemotherapy

Use of gelatin particles : yes; & no

Tumor multiplicity : solitary; 0 multiple

2.79(1.31-5.93) 0.007 297
4.12 (1.56—-10.85)  0.004

(L17-7.49) $.021

Tinmor size 1) <19 mm; & > 19 mm — 0.725
Injection arfery 11 peripheral to segmental hepatic artery; Ot others  2.45 (1.00-6.03) 0.049
AFP (ug/} 1r <30 00 >30 1.88 (0.99—-3.56) 0.053
DCP (AUM) 1 <40; 0 >40 2.04 (1.07-3.88) 0.030
Total bilirabin {(mg/dl) 10 <1.0:0: >1.0 2.25 (1.19-4.25) 0.011
Lactate dehydrogenase (IU/T) 10 <2165 0: >219 .84 (0.98-3.45) 0.057
Hemoglobin {g/dl) 1 <11.0; 0 > 110 0.514 (0.26—1.00) 0.051

CI, confidence interval,

Table 5. Adverse effects after miriplatin administration

Grade Number of TAI patients (1 = 4{) Number of TACE patients (n = 122 P value®
1 2 3 4 I 2 3 4
White blood cell decreased 2 (5%) 12 (30%} 1 (3%) 0 1 {1%) 27 {22%) 7 (6%) 0 0.204
Neutrophil count decreased 1 {3%) 8 (20%) 0 0 2 (2%) 21 ¢17%) 5 (4% 14{1%) 0.694
Anemia 10 (25%) 8 (20%) 3 (8%) 0 40 (33%) 21 (17%) 3 (2%) i 0,425
Platelet count decreased 18 (45%) 12 (30%) 2 (5% Q 72 (59%) 21 (17%} 11 (9%) [ 0.203
Aspartate aminotzansferase increased 16 (40%3 8 (20%;) 9 (22%) 1 (3% 55 (45% 23 {15%) 30 (25%) 4 (3% 0.983
Alanine aminotransferase increased 15 (37%3 8 {20%) 2 (5%) ¢ 54 (44% 12 {10%) 19 (16%) 1{1%) 0.086
Pever 17 (42%) 2 (5% g 0 &7 (55%) 14 {11%} 0 0 £.082
Anorexia 10 (25%) 0 0 0 56 (46%) 1(19%) 0 0 0.050
Nauses 6 (15%) 0 ¢ 0 23 (19%; g 0 O 0.581
Abdominal pain 3 {(8%) 3 (8%) 0 G 22 (18%) 4 (3%} 0 ) 0.168
Hepatic infzction G g L (3%) & & iy 1{1%) 0 04403

P yalues were analyzed by the y” test.

mitomycin C, cisplatin and neccarzinostatin, have been used
as TACE agents for the treatment of rlé’” £, However, the
nost effective and leas zh@mu TACE protocol for HCC has
vet to be zéemne@ { 15}
Although TACE can be repeated in mo
peutic efficacy cannot be maintained by rer
using the same anticancer drug if the tumor is mought to be
resistant to it. Various types of resistance fo therapy can
occur during repeated TACE, Platinum derivatives are
frequently administered to patients with advanced HCC that

e

cline and antibiotic

g
ﬁéilip;afiﬁ was developed as a lipophilic platinum
complex in an effort to moda"e a superior anti-tumor effect
in HCC with lower toxicity compared with cisplatin (16—
19). Miriplatin—lipiodol suspension is a stable eolloidal
emulsion that is deposited within HCC tumors, where active
derivatives of miriplatin are gradually released. According to
pharmacokinetic studies, the plasma concentration of total
platinum in patients trested with miriplatin—lipiodol
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suspension is much lower than the concentration in patients
who are administered intra-arterial cispiating the Cphay i8
~300-fold lower and the 7., roughly 500-fold longer than
the corresponding values for intra-arterial cisplatin,
Miriplatin—lipiodol releases 1,2-diaminocyclohexane plat-
inum (II) dichloride {DPC), which is the active platinum
compound that binds to nuclear DNA and mediates miripla-
tin—lipiodel cytotoxicity. Also, in a cisplatin-resistant rat
hepatoma cell line model, DPC did not show cross-resistance
with cisplatin (26).

Clinical trials have shown that miriplatin is effective for
the treatment of HCC, but the efficacy and safety of adding
embolizing agents has not been evaluated. Some clinical
studies have demonstrated the efficacy and safety of TACE
with miriplatin (27-29). To the best of our knowledge, there
have not been any clinical studies comparing TACE with
TAIL There is an ongoing Phase I trial comparing miripla-

tin and  epirubicin  used as TACE agpms
(JapicCTI-080632[ jal}. Although the endpoint of this trial is
overall survival, results on the survival benefits of each
therapy will be reported within the next several years,

In the present study using miriplatin—lipiodol suspension,
the addition of an embolizing agent led to a more favorable
result compared with TAT alone, as assessed 1—3 months
after TACE and TAI treatments. Additionally, no serious
adverse events and no vascular complications were observed
with the addition of embolizing agents. In comparisons of
ICG-R15 values before and 1 week after administration of
miriplatin—lipiodol suspension, the ICG-R15 was only
significantly decreased in the TACE group. Improvement of
hepatic arterial flow caused by tumor artery embolization
may be a reason that the ICG-R15 values decreased in the
TACE group.

By multivariate analysis, AFP-L3 values, no previcus
transcatheter arterial chemotherapy, and the use of gelatin
particies (TACE) were highly correlated with objective
response after miriplatin—lipiodol suspension administration.
Among these factors, AFP-L3 and no previous transcatheter
arterial chemotherapy might be considered as surrogate
markers for tumor sensitivity to chemotherapy and grade of
malignancy.

Previous studies have reported that complete tumor
necrosis after TACE provided favorable long-term survival
in HCC patients (7,30). In this study, tumor response
occurred after TACE using miriplatin— hm@aoi susyu}sion
Cur regults together with we results of previcus studies
suggest that transcatheter arterial »hwmmezag / r;asinc miri-

iodol suspension agd Pﬁ.bo
ymv ide a more favorable prognosis t
alone for pazwzg ts with HCC,

Recently, 2 drug-eluling bead has
enhance drug delivery to tumors and fwdz}cg systemic
exposure. Conventional TACE and TACE with drug-eluting
beads are increasingly being performed in Western countries.
A prospective, controlled, randomized study comparing
TACE using doxorubicin-loaded microspheres with TACE

Jpr J Clin Oncol 2012:42(3) i87

using conventional doxorubicin showed that there were no
significant differences in the rates of CR, objective response,
and control of disease {31}. Patients with the Child—Pugh
class B discase, ECOG score of 1, bilobar disease or recur-
rence after curative treatment benefited more from TACE
using doxorubicin-loaded microspheres than from conven-
ticnal TACE. Both conventional TACE and TACE using
drug-eluting beads are potent palliative options for the treat-
ment of HCC. Additional clinical studies are needed to
assess patient selection and verify the survival benefits of
conventional TACE using miriplatin and TACE using
miriplatin-eluting beads.

Since this was a retrospective study, the patients were not
randomized with respect to TACE or TAI treatments. A
prospective study is needed to assess the safety and efficacy
of TACE using miriplatin—lipiodol suspension. In addition,
there should be more study to determine the most effective,
least toxic anticancer agent among the various available anti-
tumor agents used for TACE,

In conclusion, the combination of embolizing ageunts with
miriplatin—lipiodol suspension can be used safely for
patients with unresectable HCC. Assessments performed
shortly after treatments showed that the rate of objective
response was significantly higher in the TACE patient group
than in the TAI group after transcatheter arterial chemo-
therapy using miriplatin—lipiodol suspension.
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Difference in malignancies of chronic liver disease due to
non-alcoholic fatty liver disease or hepatitis C in Japanese
elderly patients
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Aim: Malignancies that include hepatocellular carcinoma
often occurred in patients with chronic liver disease. The aim
of this retrospective match control study was to assess the
cumulative development incidence and predictive factors for
total malignancies in elderly Japanese patients with non-
alcohotic hepatic diseases (NAFLD) or hepatitis C virus (HCV).

Methods: A total of 1600 NAFLD patients with age of
260 years were enrolled, and 1600 HCV patients with age
of 260 years were selected as control by matching 1:1 with
NAFLD group for age, sex, and follow-up period. The primary
goal is the first development of malignancies. Evaluation was
performed by the use of the Wilcoxon rank sum test, the
Kaplan—-Meier method, and Cox proportional hazard model.
The mean abservation period is 8.2 years in hoth NAFLD and
HCV group, respectively.

Results: The number of patients with the development of
malignancies was 167 in the NAFLD group and 395 in the

HCV group. The 10th development rate of malignancies was
13.9% in the NAFLD group and 28.2% in the HCV group (risk
ratio 2.27; P <0.001). The incident rates of hepatoceiiular
carcinoma in all the malignancies were 6.0% {10/167) in
the NAFLD group and 67.6% (267/395) in the HCV group
{P <0.001). The malignancies in the NAFLD group were
observed in the following order: gastric cancer 34 cases
{20.4%) > colon cancer 31 cases {18.6%) > prostate cancer 21
cases {12.6%).

Conciusions: The incident rates of hepatocellular carcinoma
in all the malignancies were approximately 6% in the NAFLD
group and two-thirds in the HCV group.

Key words: carcinogenesis, hepatitis C virus, non-alcohotic
fatty liver disease
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INTRODUCTION

T OMN-ALCOHOLIC FATTY LIVER disease {NAFLD)
1 % is one of the more common causes of chronic liver
disease worldwide.!""® NAFLD is considered to be the
tiver component of metabolic syndrome.”® It is assodi-
ated with obesity, dyslipidemia, pituitary dysfunction,
hypertension, sleep apnea, and diabetes mellitus type 2
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{T2DM}.>" Ins addition, NAFLD sometimes progressed
to non-alcoholic steatohepatitis (NASH). In patients
with cirrhotic NASH, liver-related evenis such as hepa-
tocellular carcinoma {HCC) and liver failure are one of
the main causes of morbidity and mortality.* However,
studies on prolonged prognosis of NAFLD are few in
Japan. Thus, the true prevalence and natural history of
NAFLD in Iapanese patients are still unclear,

Orn the other hand, hepatitis C virus (HCV) often
causes liver cirthosis and HCC.* " The majority of HCC
is ascribed to hepatitis viruses, of which 70-80% corre-
sponding to approximately 35 000 per year is attributed
to the persistent infection with HCV in Japan. However,
studies on malignancies other than HCC are few in the
HCV patients.

With this background in mind, the present study was
initiated to investigate the cumulative incidence and risk
factors of malignancies that includes HCC after pro-
longed follow-up in elderly Japanese patients with
NAFLD or HCV. The strengths of the current study are
the large numbers of patients included and the long-
term follow-up of patients.

METHODS

Patients

HE NUMBER OF patients who were diagnosed with

fatty liver by the ultrasonography {US) between
January 1994 and December 2007 in the Health Man-
agement Center and/or Department of Hepatology,
Toranomon Hospital, Tokyo, Japan was 10810, Of
these, 1600 Japanese patients satisfied the following
enrolled criteria; {i} age of 260 vears; (it} daily alcohol
intake of <20 g/day; (lii} negativity for hepatitis B
surface antigens {HBsAg), hepatitis C virus antibodies,
antinuclear antibodies, or antimitochondrial antibodies
in serum, as determined by radioimmunoassay,
enzyme-linked immunosorbent assay or indirect irnmu-
nofiuorescence assay; {iv} the absence of malignancies
by gastrofiberscope, abdominal US, chest ¥-ray, and/or
chest computed tomography {CT}; {v) annual examina-
don for health screening; and {vi) no underlying sys-
ternic disease, such as systemic lupus erythmatosus,
theumatic arthritis. Patients with either of the following
criteria were excluded from the study: (i} they had ili-
‘ that could sericusly reduce their life expectancy;
hey had 17 of carcinogenesis. In the same
without fatty liver deter-
he same hospital. Seven

clusion criteria described in
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NAFLD group were applied to 2575 of these 7189 HCV
patients without fatty liver. Thus, a total of 1500 NAFLD
patients with age of 260 years were enrolled, and 1600
HCV patients with age of 260 years were selected as
controls by matching 1:1 with the NAFLD group for age,
sex, and follow-up period.

Patients were classified into three groups according to
fasting plasma glucose [FPG}: (1} those with FPC level of
<109 mg/dL {normal glucose group); (ii} those with
FPG level of 109-125 mg/dL {pre-diabetes group); and
{iti) those with FPG level of 2126 mg/dL (diabetes
group)."” Patients were regarded as hypertensive by the
confirmation of blood pressure 2140 mmHg systolic
and/or 290 mmHg diastolic on at least three visits. We
considered persons smokers if they had smoked a ciga-
rette at the initiation of follow-up.

The primary goal is the development of malignancies.
The diagnosis of malignancies was made due to tumor
marker, imaging {US, CT or magnetic resonance
imaging [MRI]), and/or histological examination.?**
All of the studies were performed retrospectively by col-
lecting and analyzing data from the patient records. This
study had been approved by the Institutional Review
Board of our hospital.

Medical evaluation

Diagnosis of fatty liver was based on the presence of
an ultrasonographic pattern consistent with bright liver
with stronger echoes in the hepatic parenchyma than
in the renal parenchyma.®® US test was performed with
a high-resolution, real-time scanner {model $8D-2000;
Aloka Co., Lid, Tokyo Japan. Mode Logic-700 MR;
GE-Yokokawa Medical Systems, Tokyo, Japan). Body
weight was measured in light dothing and without
shoes to the nearest 0.1 Kg. Height was measured fo
the nearest 0.1 ¢, Height and weight were recorded at
baseline and the body mass index (BMI} was calcu-
lated as weight (in kg)/height {(in m?). All the patients
were interviewed by physicians or nurse steff in the
Toranomon Hospital using a2 gquestionnaire that
gathered information on demographic characteristics,
medical history, and heath-related habits including
guestions on alcohol intake and smoking history.

RINA was determined by the Amplicor method {Cobas
Amplicor HCV Momnitor t i ]
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japan). HBsAg was tested by radicimmunoassay

{Abbott Laboratories, Detroit, Ml, USA). The used
serum sampies were stored at —80°C at the first con-
sultation. Diagnosis of HCV infection was based on
detection of serum HCV antibody and posiidve RNA,

Follow-up
We used 60 years of age as the starting point for obser-
vations in 1417 patients (NAFLD, 694 patients; HCV,

723 patients} who came to our hospital before the age of

60. In 1783 patients (NAFLD, 906 patients; HCV, 877
patients} who came after the age of 60, the day of first
visit was used as the start of observations. All patients
were followed up at least twice a year by monitoring
hematological and biochemical data. Imaging examina-
tions were done approximately once a year for each
patient, using abdominal-US and Chest X-ray. More-
over, the patients were checked for tumor marker {car-
cincembryonic antigen {CEA], a-fetoprotein {AFP], and
prostate-specific antigen [PSAl), gastrofiberscope (or
gastrography), and cccult blood test of feces at least one
year. Two hundred and eighty-two patients were lost to
follow-up. Because the appearance of malignancy was
not identified in these 282 patients, they were consid-
ered as censored data in statistical analysis.”® Patients
treated with antiviral agents were regarded as withdraw-
als at the time of having the negativity of HCV RNA level
by the Amplicor method.

Statistical analysis

Clinical differences between the NAFLD group and
HCV group were evaluated by Wilcoxon rank sum test
or Fisher's exact test. The cumulative development
rates of malignancies were calculated by using the
Kaplan-Meier technique, and differences in the curves
were tested using the log-rank test.®® Independent risk
factors associated with malignancies were studied
using the stepwise Cox regression analysis.’! The fol-
iowirlg 15 variables were aﬂa‘yzeé i?m- potential cova-
riates for incidence of primary goals in MAFLD group
and HCV group: age, gender, body mass index, hyper-

tension, current smoking, albumin, mgiyce;;de, sotal
cholesterol, aspartate aminctransferase {AST), alanine
aminotransferase (ALT), gamina-glutarayliransferage
{GGT), fasting plasma glucose, platelet, and AFP at the
1 time of follow-up. A Pwalue of less than
considered ségniﬁ carvt. Data analysis was
ﬁe"fowned using the computer program SPSS package
{SPS8 11.5 for Windows, § 8 Chicago, IL, USA}.

P
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RESULTS
Characteristics of the patients enrolled
ABLE 1 SHOWS the baseline characteristics of

£ the 1600 patients in NAFLD group and the 160G
patients in the HCV group at the initiation of follow-up.
There are significant differences in several baseline char-
acteristics such as body mass index, AST, ALT, wriglycer-
ide, total cholesterol, fasting plasma glucose, platelet,
AFP between the HCV group and NAFLD group as
shown in Table 1.

Development of malighancy

A total of 562 subjects {167 in NAFLD group and 395
in HCV group) developed mualignancy dusing follow-
up. The cumulative development rate of carcinogenesis
at the 10th year was determined to be 13.9% in the
NAFLD group and 28.2% in the HCV group by the use
of the Kaplan-Meier method (Fig. 1}. The develop-

ment rate of each malignancy in both groups is shown

in Table 2. The malignancies in the NAFLD group were
observed in the following order: gastric cancer 34 cases
{20.4%) > colon cancer 31 cases {18.6%]) > prostate
cancer 21 cases {12.6%). On the other hand, HCC in
the HCV group accounted for two-thirds of malig-
nancy. The development rates per 1000 person years in
HCC and malignant lymphoma in the HCV group was
statistically higher than those in the NAFLD group.
However, thete were no significant differences in
gastric cancer, colon cancer, prostate cancer, and lung
cancer between both groups. The incidence rates of
HCC in all of the malignancies were 6.0% [10/167} in
the NAFLD group and 67.6% (267/395) in the HCV
group (P<0.001). Seven of 10 NAFLD patients with
development of HCC were evaluated as having histo-
logical liver condition at the time of development of
HCC. One patient had simple steatosis, and another
six patients had non-alcoholic steatohepatitis {NASH).

The grade of liver ﬁb osis in six NASH patients with

development of HCC was as follows: grade 1, one
patient; grade 2, two patients; grade 3, two patients;

grade 4, one patient.

The development rates of each malignancy between
the MNAFLD group and the HCV group based on the
difference of gender are shown in Table 3. The devel-
opment rates Gf HCC expresseé by 1060 person vears
the HCV g two orders of magnitude
higher than ﬂw in ¥ i
and females ,
other malignancies ez
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