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cancer 16.0% > lung cancer 15.4% > prostate cancer
10.9% > HCC 7.4%. On the other hand, the ous
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 cances 9.3% > uterine cancer
6.8%. Our results show thar 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.’®?! In addition, the present study
indicates that T2DM enhances pancreatic cancer with
statistical significance and tends to enhance gastric can-
cer. T2DM showed up to about 1.7-fold increase in
development of malignancies other than HCC. A
recent mera-analysis of cohort studies have revealed
that diabetic patients increase risk of pancreatic cancer,
HCC, bladder cancer, non-Hodgkin’s lymphoma, celo-
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 tisk via increasing oxidative stress and/or
activating the rennin-angiotensin system®; (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-1c with consequent up-regulation of
insulin-like growth factor.®

T2DM is incressing dramatically worldwide over
the past decades.® It is estimated that about 7 million
people are affected by diabetes mellitus 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.# 1n the near future, T2DM
will be increasing in HCV-positive patients.

This study is limited in that it was a retrospective
cohort trial. Another limitation is that patients were
treated with different types of antvirus therapy for dif-
ferent durations. In addition, T2DM patients were
treated with different types of drugs during follow-up.
Finally, our cohort contains Japanese subjects only. On
the other hand, the sirengths of the present study are a
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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 therapy.
Additionally, in T2ZDM patients, maintaining a mean
HbAlc level of <7.0% during follow-up reduced the
development of HCC.
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Antitumor efficacy of transcatheter arterial
chemoembolization with warmed miriplatin in

hepatocellular carcinoma
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Aim: Patients with unresectabie hepatocellular carcinoma
(HCC) often undergo transcatheter arterial chemoemboliza-
tion (TACE). Miriplatin is a lipophilic cisplatin derivative usedin
TACE that is effective in HCC. However, the difference in anti-
tumor efficacy between warmed versus room temperature
miriplatin is unclear.

Methods: Chemotherapy efficacy was evaluated by dynamic
computed tomagraphy 1-3 months after TACE, according to
the Modified Respanse Evaluation Criteria in Solid Tumors. A
total of 203 patients with HCC who received TACE with miri-
platin for the first time were included in a follow-up study to
retrospectively investigate its efficacy and safety. Overall, 45
patients underwent TACE with warmed {40°C) miriplatin and
158 patients received TACE with room temperature miriplatin.

Results: Seventy patients (44.3%) treated with room tem-
perature miriplatin and 32 patients {71.1%) who received

warmed miriplatin  experienced complete or pariial
responses. Multivariate analysis identified miriplatin tempera-
ture (warmed miriplatin, risk ratic {RR)=2.26, P =0.047),
tumor number (solitary, RR =3.48, P = 0.007), o-fetoprotein
{AFP) level (<50 ng/mL, RR=2.35, P =0.012) and history of
TACE (no history, RR =2.22, P = 0.041) as predictors of objec-
tive response following TACE with miriplatin, and no serious
complications were observed.

Conclusion: Warm temperature, solitary tumors, low AFP
level and first TACE are significant and independent predictors
of objective responise after TACE using miriplatin. These
results suggest that warmed miriplatin can be considered as
one of the standard treatments for unresectable HCC.

Key words: hepatoceliular carcinoma, miriplatin,
transcatheter arterial chemoembolization

INTRODUCTION

EPATOCELLULAR CARCINOMA {HCC) is one of

the most common malignant diseases worldwide.!
In Japan, more than 30 060 people die of HCC each
year, and HCC ranks third and fifth in men and women,
respectively, as cause of death due to malignant neo-
plasms.? Because resection, liver transplantadon and
percutaneous ablation (percutaneous ethanol injection
and radiofrequency ablation) are applicable in only
30-40% of HCC patients,  transcatheter arterial
chemoembolization (TACE) has been recognized as an
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effective palliative treatment option for patients with
advanced HCC3" TACE is recommended for HCC
patients with class A or B liver damage, two or three
turpors, and a tumor diameter greater than 3 am,
according to the guidelines for treatment of HCC by the
Japan Society of Hepatology in 2009."* The Barcelona
Clinic Liver Cancer group recommends TACE for HCC
patients with stage B and class A or B disease and more
than four tumors, or stage C disease without portal vein
invasion or extrahepatic metastasis.'”? Miriplatin (cis-
[1R,2R]}-1,2-cyclohexanediamine-N,N']bis[myristate])-
platinum(Il) monohydrate; Dainippon Sumitomo
Pharma, Osaka, Japan) is a novel lipophilic cisplatin
derivative that can be suspended in lipiodol, a lipid
lymphographic agent.'®'¢ Some ftrials reported that
miriplatin is effective for HCC.'”!® Addition of emboliz-
ing agents to miriplatin-based treatment has been
shown to result in a higher response in patients with

- 396 —



2 Y. 8eko et al.

HCC.? Significant predictors for complete response to
miriplatin indude solitary tumors, previous complete
response to TACE via injection from the peripheral to
segmental hepatic artery,® and stage I or II disease.” The
most important issue regarding TACE with miriplatin is
its viscosity: due to its high viscosity, miriplatin/lipiodol
suspension cannot enter smaller vessels. We previously
determined that warming miriplatin to 40°C decreased
its viscosity in vitro {unpubl. obs.). We investigated the
viscosity of miriplatin/lipiodol suspension using a vis-
cometer {PVISC; RHEOSENSE, San Ramon, CA, USA).
The miriplatin/lipiodol suspension was adjusted to
20 mg/ml, and then warmed to 40°C. We measured the
viscosity of these solutions at room temperature and
40°C three times, and determined that the mean viscos-
ity of miriplatin/lipiodol suspension at room tempera-
ture and 40°C is 37.48 mPa-S and 21.42 mPa-§,
respectively. The purpose of this retrospective study was
to evaluate the antitumor efficacy and adverse effects of
TACE with warmed miriplatin suspension.

METHODS

Patients

TOTAL OF 402 HCC Japanese adult patients were
consecutively recruited into the study protocol of
TACE with miriplatin from December 2007 to June

Hepatology Research 2013

2012 at our center. Among them, 203 patients who
received miriplatin for the first time and who were
assessed 1-3 months after TACE were enrolled in this
retrospective study. Warmed miriplatin was used for ail
patients from August 2011 to June 2012. Overall, 45
patients received warmed miriplatin and 158 patients
received room temperature miriplatin,

Table 1 summarizes the profile and laboratory data of
the study patients. The median follow-up period, from
the end of TACE until the last visit, was 458 days {range,
57-1226 days). Higher serum aspartate aminotrans-
ferase (AST} levels and prothrombin activity were
observed in patients in the room temperature miriplatin
group compared to those in the warmed miriplatin
group. The study protocol was approved by the ethics
comunittee of ow hospital, and written informed
consent was obtained from all participating patients.

HCC

Before treatment with miriplatin, all patients underwent
a comprehensive evaluation consisting of a medical
history, physical examination, measurement of tumor
size, performance status, chest radiograph, liver-imaging
studies (dynamic computed tomography [CT], ultra-
sonography {US], digital-subtraction angiography
[DSA]), complete blood count and blood chemistry.
Diagnosis of HCC was established based on the findings

Table 1 Profile and pretreatment laboratory data of 203 patients who underwent TACE using miriplatin/lipiodol suspension under

room temperature and warmed conditions for unresectable HCC

Total Room temperature Warmed miriplatin P-value
miriplatin group group
Demographic data
No. of patients 203 158 45
Sex (male/female) 130/73 99/59 31/14 0.485
Age, yearst 73 (45-91) 71 (45-91) 74 (48-86) 0.940
Etiology, HBV/HCV/other 24/161/18 17/130/11 7/31/7 1 0.697
Laboratory datat
Albumin, g/dL 3.0 (2.0-4.2) 3.3 (2.0-4.2) 3.0 (2-4.1) 0.553
Serum aspartate aminotransferase, IU/L 50 (18-415) 52 {18-415) 47 {19-305) 0.033
Serum alanine aminotransferase, ILI/L 34 (12-282) 34 (12-171) 31 (12-282) 0.311
Total bilirubin, mg/dL 1.0 (0.4-4.9) 1.1 (0.4-4.9) 1.0 (0.4-2.7) 0.902
Platelet count, x10°/mm’ 9.6 (1.9-28.2) 9.5 (1.9-28.2) 10.0 (3.5-26.5) 0.716
Prothrombin activity, % 79.2 (40.8-123.1) 81.5 (45.7-125.1} 74.0 (40.8-106.1) 0.005
AFP, ugfL 30.0 (1.8-282 200} 32.3 (1.8-282 200) 22.0 {2.9-49 710) 0.527
AFP-L3, % 19.0 (0-82.7) 22.7 (0-82.7) 12.0 (0-78.0) 0.601
DCP, AU/L 39.0 (4-662 000) 40.5 (4~65 290) 30 {8-662 000) 0.748
Child-Pugh class, A/B 152/51 119/39 33/12 6.846

Data are shown as number and percentage of patients, except those denoted by 1, which represent the median (range) values.
AFP, o-fetoprotein; AFP-L3, Lens culinaris agglutinin-reactive fraction of AFP; DCP, des-v-carboxy prothrombin; HBV, hepatitis B virus;
HCC, hepatocellular carcinoma; HCV, hepatitis C virus; TACE, transcatheter arterial chemoembolization.

© 2012 The Japan Society of Hepatology
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of dynamic CT, US and DSA. Patients who had extrahe-
patic metastasis of HCC or other malignancies were
excluded.

Table 2 summarizes the tumor profiles and TACE
treatment history of patients in each study group. In the
warmed miriplatin group, 12 patients (26.7%) had a
solitary tumor and 33 patients (73.3%) had multiple
tumors. The median diameter of the largest tumor was
30 mm (range, 6-115mm) and 29 patients (64.4%)}
had a history of TACE. In the room temperature miripl-
atin group, 29 patients {18.4%) had a solitary tumor
and 129 patients {81.6%) had multiple tumors. The
median diameter of the largest tumor was 30 mm
{range, 6-125 mm), and 120 patients (75.9%) had a
history of TACE. Patients in the room temperature miri-
platin group tended to have more tumors than those in
the warmed miriplatin group.

Treatment protocol

Patients were hydrated through a peripheral line. The
femoral artery was catheterized under local anesthesia,
and a 4-Fr Shepherd Hook catheter (FansaclV or Angio-
master; Terumo Clinical Supply, Gifu, Japan) was
inserted into the hepatic artery, and portography
through the superior mesenteric artery and celiac arteri-
ography were performed. Then, a 2.0- or 2.1-Fr micro-
catheter was advanced into the feeding arteries of each
tumor, and miriplatin suspended in lipiodol solution
was injected into the hepatic artery; however, the
injection was discontinued immediately before the
flow ceased completely. Thereafter, the feeding arteries
to the tumors were embolized with 1-mm gelatin
cubes {Gelpart; Nippon Kayaku, Tokyo, Japan). The
miriplatin/lipiodol suspension was administrated
slowly under careful fluoroscopic guidance. The dose of
miriplatin/lipiodol was 120-180 mg/2-3 mL and was

TACE, HCC, miriplatin 3

determined based on tumor size and degree of liver
dysfunction. A 5-HT3 antagonist was administrated
before the miriplatin injection; however, hydration by
iv. fluid administration was not conducted before
the TACE procedure. A clean container was placed
in an electric range filled with water. The injector of
miriplatin/lipiodol suspension and sterilized physi-
ological saline were then placed in the container, and
the container was warmed to 60°C. We observed that in
60°C water, the miriplatin/lipicdol suspension in the
injector reaches 40°C in vitro. The stability of warmed
miriplatin/lipiodol suspension has been previously
reported.

Assessment of therapeutic efficacy

The efficacy of chemotherapy was evaluated by dynamic
CT 1-3 months after TACE with miriplatin, and was
based on change in the maximum diameter of viable
target lesions (i.e. those showing enhancement in the
arterial phase). Response categories, according to
the Modified Response Evaluation Criteria in Solid
Tumors® are as follows: complete response (CR), disap-
pearance of any intratumoral arterial enhancement in
all target lesions; partial response {PR), at least a 30%
decrease in the sum of diameters of viable target lesions;
stable disease (SD), any cases that do not qualify for
either PR or progressive disease; and progressive disease
(PD), an increase of at least 20% in the sum of the
diameters of viable target lesions.

Toxicity evaluation

Treatment-related toxicity was assessed using the
National Cancer Institute Common Terminology Crite-
ria (ver. 4.0). Within 2 weeks before TACE with miripl-
atin, and at 3-7 days (three times during this period)
and at 1 month afterward, hematological (i.e. leukocyte

Table 2 Tumor profile and treatment history of 203 patients who underwent TACE using miriplatin/lipiodol suspension under
room temperature condition and warmed conditions for unresectable HCC

Total Room ternperature Warmed miriplatin P-value
miriplatin group group

No. of patients 203 158 45

Tumor size, mmT 20 (6-125) 30 (6-125) 30 (6-115) 0.435
Tumor multiplicity (solitary/multiple} 41/162 29/123% 12/33 0.291
No. of tumorst 3 (1-100) 3 (1-100) 3 (1-40) 0.030
Stage (I/II/HI/IV) 54/81/66/2 38/67/51/2 16/14/15/0 0.329
History of TACE 73.4% 75.9% 64.4% 0.130

Data are shown as number and percentage of patients, except those denoted by 1, which represent the median (range) values.
HCC, hepatocellular carcinoma; TACE, transcatheter arteiial chemoembolization.

® 2012 The Japan Sodiety of Hepatology
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and thrombocyte counts) and dinical chemistry (i.e.
serum AST, serum alanine aminotransferase [ALT],
albumin, total bilirubin, serum creatine and prothrom-
bin activity) toxicity evaluations were conducted.

Statistical analysis

The distribution of subject characteristics was assessed
by the y*-test or Mann-Whitney U-test, as appropriate.
Logistic analysis was used to determine independent
predictive factors assocdiated with CR and PR by TACE
with miriplatin. The risk ratio {RR) and 95% confidence
interval (CI) were also calculated. Variables that
achieved statistical significance (P < 0.05) or marginal
significance {P<0.10) on univariate analysis were
entered into a multivariate Cox proportional hazard
model to identify significant independent factors. Statls-
tical comparisons were performed using SPSS software
(SPSS, Chicago, 1L, USA). All P-values of less than 0.05
by two-tailed test were considered significant.

RESULTS

Treatment effects

F THE 203 treated patients, 55 (27.1%) experi-

enced a CR, 47 patients {23.2%]} PR, 66 patients
(32.5%) SD and 33 patients (17.2%) PD. Overall,
50.3% of patients achieved an objective response (i.e.
CR plus PR).

Predictive factors associated with objective
response to TACE

Data from the entire study population were analyzed to
identify factors that could predict objective response.
Univariate analysis identified five parameters that
tended to comrelate or significantly correlated with
objective response: miriplatin temperature (warmed

Hepatology Research 2013

miriplatin, P=0.002), tumor number {solitary tumor,
P<0.001), o-fetoprotein (AFP) level (<50 ng/mlL,
P=0.003), Lens culinaris agglutinin-reactive fraction of
AFP (AFP-L3%) (<10%, P=0.032) and history of TACE
{no history, P=0.002)}. These five factors were entered
into multivariate analysis, which revealed four param-
eters to be significant and independent determinants
of objective response using miriplatin: miriplatin tem-
perature (warmed miriplatin, risk ratio [RR]=2.26,
P=0.047), tumor number (solitary tumor, RR=3.48,
P=0.007), AFP level (<50 ng/ml, RR=235 P=
0.012) and history of TACE (no history, RR=2.22,
P=0.041) (Table 3).

Objective response according to AFP-L3%

Patients were divided into two groups according to
AFP-L3 serum level using a cut-off value of 10% (low
AFP-L3 group [<10%], n=283; high AFP-L3 group
[210%], n=89). In the high AFP-L3 group, 27 of 83
patients (32.5%) experienced CR, 22 patients (26.5%)
PR, 26 patients (31.3%) SD and eight patients (9.6%)
PD. In the low AFP-L3 group, 17 of 89 patients (19.1%)
experienced CR, 20 patients (22.5%) PR, 29 patients
(32.6%) SD and 23 patients (25.8%) PD. The response
rates were significantly different between the two groups
(P =0.032, log-rank test].

Objective response according to miriplatin
temperature, tumor number, AFP and
history of TACE

Next, the efficacy of TACE using miriplatin according to
temperature condition was examined (Fig. 1). In the
warmed miriplatin group, 19 of 45 patients (42.2%)
experienced CR, 13 patients {28.9%) PR, eight patients
(17.8%) SD and five patients (11.1%) PD. In the room
temperature miriplatin group, 36 of 158 patients

Table 3 Factors associated with objective response (CR plus PR} after TACE using miriplatin, identified by multivariate analysis

Factors Category Risk ratio (95% P-valuet
confidence interval)
Miriplatin condition 1: Room temperature 1 0.047
2: Warmed 2.26 {1.01-5.04)
Tumor number 1: Multiple nodules 1 0.007
2: Solitary nodule 3.48 (1.42-8.62)
AFP 1: <50 ng/mL 1 0.012
2: 250 ng/mL 2.35 (1.21-4.57
History of TACE 1: Yes 1 0.041
2: No 2.22 (1.03-4.75)

+Cox proportional hazard model.

AFP, a-feroprotein; CR, complete response; PR, partial response; TACE, transcatheter arterial chemoembolization.

© 2012 The Japan Society of Hepatology
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TACE, HCC, miriplatin 5

P =0.002 P =0.003

80% - 80% « -

40% - A%

20% = 20% -~

Room temperature Warmed
miriplatin miriplatin AFP=50 ng/ml AFP<50 ng/ml
P =0.002 P <0.001

Figure 1 Efficacy of wanscatheter arte-  100%: e 100% - R
rial chemoembolization (TACE) using
miriplatin in patients with hepat?cellu- 80% 80% -
lar carcinoma according to mixiplatin
temperature, serum  o-fetoprotein i
(AFP} level, history of TACE and tumor ~ €0% :~ ~ 80% -
number. Complete response (CR} and '
partial response (PR} rates were signifi- AO% + < 40%
cantly higher for patients who received .
warmed miriplatin, had a low AFP o o
level, were undergoing their first TACE 20 L 20% -
and/or had solitary tumors. [J, progres- : .
sive disease (PD); [0, stable disease 0% - 0% -

(SD); @, PR; B, CR.

(22.8%) experienced CR, 34 patients {21.5%) PR, 58
patients (36.7%) SD and 30 patients (19.0%) PD.
Overall, 71.1% of patients in the warmed miriplatin
group and 44.3% of patients in the room temperature
miriplatin group experienced an objective response {i.e.
CR plus PR). The rates were significantly different
between the two groups (P = 0.002, log-rank test).

In the high AFP group (250 ng/mL, n =79}, 10 of 79
patients (12.7%) experienced CR, 19 patients {24.1%)
PR, 33 patients (41.8%) SD and 17 patients {21.5%)
PD. In the low AFP group (<50 ng/mlL, n=113), 40 of
113 patients {35.4%) experienced CR, 27 patients
(23.9%) PR, 29 patients {25.7%) SD and 17 patients
{15.0%) PD (Fig. 1). The rates were significantly differ-
ent between the two groups (P = 0.003, log-rank test).

In the TACE-naive group (n=>54), 19 of 54 patients
(35.2%) experienced CR, 14 patients (25.9%) PR, 17
patients (31.5%) SD and four patients {7.4%) PD.
In patients who had previously undergone TACE
{n=149), 36 of 149 patents (24.2%) experienced CR,
33 patients (22.1%]) PR, 49 patients (32.9%) SD and 31

First TACE

Not first TACE Multiple tumors ~ Solitary tumors

patients (20.8%) PD (Fig. 1). The rates were signifi-
cantly different between the two groups (P = 0.002, log-
rank test).

Among all patients, 41 patients (20.2%) had a solitary
tumor and 162 (79.8%) had multiple tumors. In the
solitary tumor group, 20 of 41 treated patients (48.8%)
experienced CR, 11 patients {(26.8%]) PR, seven patients
(17.1%) SD and three patients (7.3%]) PD. In the mul-
tiple tumors group, 35 of 162 patients (21.6%) experi-
enced CR, 36 patients (22.2%) PR, 59 patients {36.4%)
SD and 32 patients (19.8%) PD (Fig. 1). The rates
were significantly different between the two groups
{P<0.001, log-rank test}.

Adverse effects

Fever, anorexia and elevated serum transaminase levels
were observed in most patients after miriplatin admin-
istration {Table 4). In the room temperature miriplatin
group and warmed miriplatin groups, the following
grade 4 events were observed: increased AST in four
(2.5%) and one patient {3.5%), respectively, and

© 2012 The Japan Society of Hepatology
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Grade 4
2 (4.4%)
2 (4.4%)

0
0
0

45)

3 (6.7%)
20 (28.6%)
4 (8.9%)

0
0

Grade 3
0
s}
0

4 (8.9%)
6 (17.9%)

10 (22.2%)
7 (15.6%)

10 (22.2%)
7 (17.9%)
2 (4.4%)

Warmed condition (n
Grade 2

8.9%)

5 (10.7%)
21 (46.7%)
21 (46.7%)
21 (46.7%)
22 (48.9%)
25 (55.6%)

4 (10.79%)

Grade 1

4 (2.5%)
1 (0.6%)

Grade 4

0
0
0

1 (0.6%)
5 (3.2%)
20 (12.7%)
38 (24.1%)
22 (13.9%)

Grade 3
0
0
i)

19 (12.0%)
19 (12.0%)
38 (24.1%)
33 (20.9%)
17 (10.8%)
17 (10.8%)
2 (1.3%)
5 (3.2%)

Room temperature condition (n = 158)
Grade 2

11 (7.0%)

96 (60.8%)
80 (50.6%)
75 (47.5%)
74 (46.8%)
72 (45.6%)
63 (39.9%)
30 (0.6%)

Grade 1

Table 4 Adverse effects following miriplatin administration

Aspartate aminotransferase increased
Alanine aminotransferase increased

White blood cells decreased
Fever

Anemia
Platelet count decreased

Appetite loss
Abdominal pain

© 2012 The Japan Society of Hepatology

Values denote numbers of subjects. Treatment-related toxicity was assessed using the National Cancer Institute Common Terminology Criteria ver. 4.0.
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increased ALT in one {0.6%) and one patient {3.6%),
respectively; all of these elevations resolved within
2 weeks. No vascular complications of the hepatic artery
were observed in any patient. No other serious com-
plications or treatment-related deaths were observed
following miriplatin administration. No significant dif-
ferences in adverse effects were observed between the
two groups.

DISCUSSION

RANSCATHETER ARTERIAL CHEMOEMBOLIZA-
TION is widely performed in patients with HCC
who are not eligible for curative therapy. Previous ran-
domized controlled trials and meta-analyses confirmed
the survival benefit of TACE. Betause itany anticancer
drugs, such as doxorubicin, epirubicin, mitomycin C,
cisplatin and neocarzinostatin, have been used for the
treatment of HCC, the most effective and least toxic
agents or protocol remain unclear.®* In most patients,
TACE can be repeated, and using the same agent mul-
tiple times can lead to resistance. A previous study
reported that platinum analogs are frequently effective
for advanced HCC that are unresponsive to TACE with
epirubicin.?® Miriplatin was developed as a lipophilic
platinum complex that has superior antitumor etficacy
in HCC with lower toxicity compared to cisplatin.'***
Previous reports suggested that TACE with miriplatin
can be used safely for HCC patients with chronic renal
failure.? v
Pharmacokinetic studies have demonstrated that the
plasma concentration of total platinum is much lower
in patients treated with miriplatin compared with that
in patients treated with intra-arterial cisplatin: the Cpax is
approximately 300-fold lower and the Tre roughly 500-
fold longer for miriplatin than the corresponding values
for intra-arterial cisplatin. Miriplatin/lipiodol suspen-
sion is a stable colloidal emulsion that is deposited
within HCC tumors, where it gradually releases active
derivatives of miriplatin. Miriplatin/lipiodol releases
1,2-diaminocyclohexane platinum (II} dichloride
{DPC} as its active platinum compound, which binds to
nuclear DNA and mediates miriplatin/lipiodol cytotox-
icity. In a cisplatin-resistant rat hepatoma cell line
model, cross-resistance to DPC was not observed.”’
Previous studies reported the efficacy of miriplatin,
but differences in efficacy associated with miriplatin
temperature have not yet been evaluated. In the present
study, we examined predictors of objective response to
TACE with miriplatin. Multivariate analysis identified
use of warmed miriplatin, low serum AFP, first TACE
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and solitary tumors as predictors of objective response
in patients who received TACE with miriplatin. Previous
reports identified CR after previous TACE, solitary
tumor, injection from peripheral to segmental hepatic
artery,®® and stage I or Il disease?® as significant predic-
tors associated with CR to TACE with miriplatin.
Another report stated that the rates of local recurrence
and intratumoral recurrence in patients treated with epi-
rubicin were significantly lower than those in patients
treated with miriplatin.®® In the present study, some of
the above factors were not identified as significant pre-
dictors of response. The differences in the findings of the
present study and the reports described above are not
currently clear, but may reflect differences in the popu-
lation samples, as this was the first study to focus on the
objective response of patients recelving miriplatin for
the first time. Notably, the present study is the first study
to investigate the viscosity of miriplatin/lipiodol sus-
pension. Further studies of larger populations including
individuals of other ethnicities are necessary.

In this study, warmed miriplatin was associated with
objective response after TACE. The main issue associated
with miriplatin administration is its high viscosity,
which prevents the miriplatin/lipiodol suspension from
flowing into the peripheral artery and leads to inhomo-
geneous distribution of miriplatin/lipiodol suspension
in HCC tumors. This is the primary reason that TACE
with miriplatin is associated with reduced efficacy com-
pared to TACE with other agents.”® Basic research has
provided evidence that as the temperature of miriplatin/
lipiodol suspension rises, its viscosity decreases; for
example, the viscosity of miriplatin/lipiodol suspension
at 40°Cis 0.51-times that at 25°C. The chemical behav-
ior of miriplatin does not change until its temperature
reaches 70°C. Further studies should be performed to
investigate the viscosity and antitumor efficacy of con-
densed and warmed miriplatin conditions, as well as the
associated wash-out periods. In addition, although no
significant differences in adverse effects between groups
were noted, further follow up regarding vascular com-
plications of the hepatic artery is required.

Previous studies reported the relationship between
tumor multiplicity and efficacy of TACE.? TACE can be
performed selectively, and the dose of drug per tumor is
higher in patients with solitary tumors than in those
with multiple tumors. In the present study, solitary
tumors and warmed miriplatin were associated with
objective response. These results are not inconsistent
with previous studies. Interestingly, in the present
patients, the impact of warmed miriplatin and solitary
tumor was more significant than that of age, liver func-

TACE, HCC, miriplatin 7

tion, tumor size, tumor stage, tumor markers, injection
artery and history of TACE. One possible explanation
for this finding is that the study population included
patients who received TACE with miriplatin for the first
time. Previous studies reported that complete tumor
necrosis after TACE offered favorable long-term survival
outcomes in HCC patients.>® In the current study,
warmed miriplatin administration was associated with
objective response, suggesting that warmed miriplatin
administration potentially results in a favorable prognoe-
sis for HCC.

The present study has certain limitations. This was a
retrospective study and the patients were not random-
ized with respect to treatment with warmed versus room
temperature miriplatin. A prospective study is needed to
assess the salety and efficacy of warmed miriplatin
administration. The other limitation is the small
number of cases in the warmed miriplatin group. A
study with a larger number of patients is required to
confirm the present results. Furthermore, evaluation of
the efficacy of warmed miriplatin compared with epiru-
bicin or cisplatin in HCC is also required.

In conclusion, the present study identified warmed
miriplatin and solitary tumors as significant and inde-
pendent predictors of objective response after TACE
using miriplatin. The results emphasize the importance
of the condition under which miriplatin is adminis-
trated, and we recommend that warmed miriplatin
should be the standard method of administration for
patients with unresectable HCC undergoing TACE.
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F1E B=E

CBIFF4 Y 4 VA (Hepatitis C virus ; HCV) &, 19894, KE®D Choo bk o THRRE &SN, R, EAFE
BEFFRALBHENTWABEDIRIL, 7TV a - VIEFEE L BH EN T EAOFHU EAFHCV IS X B F
EETHLIENHL o7z BE, HCV ) 7RERATIE 7000 75N, AFET 150 5 ~200 A AN &3
FENTWS, HCVBENF—BRTI T3 L, BERANOBRETH-ThH, SHORBTHET S DDI1ZH 30%
ThHY, BEFHOKT70% THCV BEhH i L, BEREANLBIT TS5, BEELZSGE, 74 V20O EKRIERIZ
WTH Y (EER02%), HCV BRILIT X 2 KIEOFRIC L D R L ER S h, FEECITMERE L ERT 22,
A% —7=zur (interferon ; IFN) 12 & BREE, 1986 4F, Hoofnagle 572%, F AFEBREFLKIHF L TR Ml
A¥azZ TFNo 285 L, FPIVATIF—EOREEERA LI LICHT DY, BOKTI991 4, RIBTIE 1992
Frt, CEFRICHT 5 IFN RO —RRIR COMASRMBE S N, 208, PCRIEE WHEIIRZY 4 VAR
HHEDREFEIZ LD, IFNREIZ L o THCV RNA OFERICED L7-ER TiE, FRPER LTS LAVRENY,
BHIZZH LERTIE, FREERSPIHFEEIHRISIE Z L LA ENY,

CHFREBEO BB, HCV #REHRICE - TERENLIESFRECENTFROYWSE, Hb, FEELZ SV
FHEBBEREMET 5L CH Db, T4y F—7 20 (pegylated interferon ; PegIFN) & J/SE ) » Dt
AR LT 4 VAL o TR (sustained virological response ; SVR) Eidm L L7245, HBETH 5
HCV 7/ %47 1E - &Y A VABEFTIZREEEICBWTD SVR F440~50% TH 1), {EHOEF TIF HCV
PHERRTE v, BE, WESIROM LD B WIZEERERE B L TS OFBAI Y 4 M AEFFEE SN, 2011
E11 A BE1HRTo T 7T —CHEHTHET I T VLVENDS ) ¥ 4 71 BET 4 VARG LC—ReERE
THEATEEE o7z 75 7L EN +PegIFNa-2b+ J/NE) ¥ 3HIBEABEIC L Y, WEEED SVR EiZH 70%
WL, A NVAZRIZBER L2, BELABLOET, EELEBREOMNE L CEIER LB L 209,
—H T, BE DIPECBWTE2#HAT o T 7 —EHEHR (TMC435", MK7009, BI-201335) & Peg-IFN + 1)
N V@ 3FIPEEEE, % 5 NS IEN free Th b 705 7 —PRREH]/NS5A HERORRANC X 307 4 v
AP EOMRRABPEATWS, 9 L7zkift DAAs (direct anti-viral agents) %, BIfERVSFEE AR
{, F-MENEED SVRERIN% ULELEELZL2MY A VABREORLESHRESINTRBY, SBHFHFRL N5,

CEIFFROEEFEHE, U EoBREEE 2, 4 OEFIZBT 2BFITORY 4 VABREO#EIS % +512%
BLETRETHLEND 5.

1 CERFRIIHT MY M IV IABEDBELR

—fiZ, HCV BB OFREIR, ALT ERZ2MH o TREICEA, SHELOERE LHICHEEY X7 b EE
272 5% I, FHCREPCHMENLDO L WEERR PO ORBIITEALRD R . Lo T, FOREZ BT S
ALT fEAS L LW RS (ALT 30IU/L ), &AWL, oM LoRE L 3 5 /MIEMET L Tw5
EG) (ML MESE 16 75 /ul 5R40) 3, FRlE LTap C RBEFRICH T 2807 4 VAREOBREIRE RS, ALT
30 TU/L BAA 2 /MRS 15 75 /Wl BLEDEFNZ DWW T, IR A 7 2MRn 2 L 2 ZRICAN T Y 4 VA5
BEO#EER T ID 5 LEFH L (p379 [ALT IEEFI~OWIE] ).

e, BHEOYAVATFRPLEL ShHDR, 8RB A /B THH. CEFFETIE, "B, W LER,
‘B O 3EFOFRBIITTAMILLEREAFTHL I EPFPEL PR o TWAEY. LiesoT, IhbHd
HFzZ%d boiERTIE, BRI AZPHFICEL, RRCHY A VAREDBEANERENLNETH A,

2 CHEEFFRICNT 2ERBESEH

BHARTA v TRCHBFRIIBIAFEBEI A E2ZRE LT, CRBEIAEELERY - FEhE, BIUK
MRS - BEAIIST TREAS L RE L2 (p390 [EF 1 BE7u—Fv— ] SHR). CEFFRIZIBITS
PRI ICB VT, BREOERIL, 55, 60EHD VI 65 B A2 E—B TRV, —BIZ, BiEor
THLERPERETLCONTREY AZEEV. KF1 K54 VT, 75 7V ENVOERNBRARD 65 LT %
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HHEELTwEIEY, BIUREBLLEFFERNFLATLI LR OCESNT, 66 UL z&iWE
EEEL T/, BHELERANT L F2 DL E 2 mAMEE 15 /Ul R LT AW, 0, TH
BERHEAL F3 DL R F 223 M MEEL 12 /W SRl TIREBICREY A/ BBV L ICEET A LENRD 5.

BEBEY A 7E (BRrOMELERS) T, BE~ORFENFCIE, TRESLHICHY A VAEEZE
ATERETHY, HREYAZE (BT 2GREERG) 12BWTh, BHOTEY A VABEOEANE
Ly, 72720, BICEBRY R 7 OB CEIRE LT LERE CIIBRDRTBRANEH Y, iy 4 v AFEZEAL
RHAIE, BIERRTRER Y A VADOHEER 72, BEPILEERZZE L 2SO BELIT ) LEND 5.
—77, BB A HTHLEEHL OIEBELERAITIZ, Heh 7RIy 4 NV ABEOEANLLT LHRETH
{, WA DAAS ~OFFBAT R RERN L H 2 2 L2 o, HENE BEE, 20 CCHER) A7 2ZFRICAN
THBEATOMYT A VABREOBEE iR 5.

T2, WITNOBIZBW TS, VA VAR EZERNE L2ty 4 VABEPEES THRETH ), ALT BPEFHE
(30 IU/L #8) D& ix, PegIFN (IFN) S EEMIZSE (p358 [WEHE—1 vy —7 20 ¥ ZR), 55 IIHFE
#E#) (SNMC, UDCA) (p379 [FFIEEERE] 28) 0H%5%179. 29 LIZRERTTORMEFELNT, #Eaf
BEDONDHEIIE, BIBEOHH B 4 W IZREBE~OEELEET S (p380 [BIFEE] 2R). Zho0EkE
WXoT, ALT 2 30IU/LUTIEOIE 2 BEE L, TEAMTREICRA LIy bu—LT 5. KT, %
BY A7 DBVETIE, BEZALT 2V M a—UETHL. %8B, PeglFN (IFN) AEix51E, 6 0 HUA
2 ALT fE2E OTU/L BLTF) & 5\ ik AFP fEZE (10ng/ml BLF) 2RO WG, kT2 (p392 [EH
2GR | SHR)S.

[Recommendation]

1) ALTELESHG (ALT301U/L ), %2 m/AMREE T (f/wRE 15 7/ul &) O C MRS
iz, BRI LTLHARI AL IABEDERBERTH 5.

2) ALT 30 TU/L &I, 221/ MREL 15 /0l IEDEFIZ DV TE, FREEUV X 7RV E2ERICANT
WA W ZEEDHEISERD S,

3) BREYAVE (BRI DOBHEICERS) TR, BREANORBMEZERL DD, AIRNERPICHT LR
BEEBATRNETHS.

4) ERECHEERAICHY AN IEEZEBATIBEICE, BIfERCTHEZE 71 W ADHEER 720,
BEDBEARAERIIIRBO 2ARETEEEFZERE L ORBETODLENH 3.

5) EFEU X VE GES#» DEBHICERSG) T, BAEMR, BUEHE, Z5UICHEEUR7EEEICH
NTHEBATOMI IV ABEEDBESERD S,

6) A ILZHEN TERVIGE, FREEETH® 5 W EFEETE £ B8 L T, PegIFN (IFN) »2F&H
#5535 LHTEER (SNMC, UDCA) DEE5%1TH. ZhoOBBETHIAMEIELSLT, BRI
FEHONZHAICE, BOEEOHESHIVWEIEEE \DEEEEET .

7) RERIEEE  PegIFN (IFN) 28851, 6 »BLIRICALTEE OIU/LLUT) $2 03 AF
EiZE (10ng/ml LIT) 28BHHEVEEE, FIET 3.

FE2E IFNBEE

1 BEZE—1>%—-71x0> (interferon ; IFN)

CEEBMFRKERICETENTWAIFN it a B BERPRH S5, o BIZIER) ZF L 7)) a2—J1 (polyeth
ene glycol ; PEG) B IFN IS L T A HEICT LY, JE PEG {LEH] & PEGALEAI M H 5. BiE ITIE KRR IFT
LEETHAMZ O IFNe2b 235 1), %1213 Peg-IFNa-2a & PegIFNo-2b 438 5. B BIZRIRE IFNB TIE Pl
{LEHTH 5.

(1) TFNo.

PEGILL TV WEER O IFN IR E TRl L 3~ Bl & 48 {, 24 BRI I BRELD T & 2 5%
L7205 T, CHEEFREBEREIIBNTE R BEIBOREZLELT S, F/2, FPEGIHIFNEL
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MABEED LA - THRZHEVET/-ORE - B - HELZEOEMEHZEZLRTWVW. 2heDRIZBWT, JEPEG
{LIFN @9 HRARM IFNo EEHCEHPRT ENTE Y, 2HEOBRTREVOALZ 53, HHEERICH DTS
THIETMFRERZ INVFV—VOERRNEEICBISEEAZ LT E 2 L720, BEE: EOBIVEHBRRIE &
VC\\ % %21)~23).

(2) PEG 1t IFNo

PEG BABMHEDORESFCENEEICEREE 2L, TF LA FH A F - 722y FORTHFESEES R
%. IFN %# PEGAb¥ 2 HigiZ, KN TOEYHRZE(LERL I L, BEDRERIC L 5 - HEk» 5 IFN
RFHIED2ETHAS. PegIFN 21, IFNo-2a 12 40 kD D488 PEG % 3t & X472 Peg-IFNo-2a &, IFNo-2b
12 12kD ®—A&$E PEG %7 L ¥ ViE4& X ¢ 72 PegIFNo-2b 5% ), # 2N OBK M IR E (Cmax) 1E1 5% 72~
06 BFE B L OV 15~44 e C, B S IC L D 2208 168 IR B X UF 80 BE 12 o 72 U B o L FF IR B 2SHER:
ENB¥ ZOLIIZIFNIHEET A PEG OO TFENKE 25 L EYOENEFEREIERET 578, £
BILUCTEFIMET L, PegIFNo-2a @ IFN EH323E PEG 1L IFNo-2a D 7% TH B DI L, Peg-IFNo-2b TidFE
PEG At IFNa2b @ 28% L BEDFNE . Lizho T, EBOFLT A VARIRIL, RNEFEER L IFN EEON
S UABIUBEOEBRHEEL LIL D EMICHES NS, PeglFNa-2a 3 BMMIFE 5B L SE Y ¥ & O
DRERBER & 25 TEY, PeglFNa-2b ldV N E ) Y EDOFHOAINEE & 2o T b,

N5 2 FEED PEG 1L [FNa 3 Z W ZFEREE 5B E L 5. Peg-IFNa-2a IZHEEH S5 B AHT 180 pg/BIZ EE &
NTw5%, PeglFNo2b EAREICL DEEEFERY, 15pg/ke/BAVEEEEETH .

(3) IFNB

IFNB iZ RAE T, JEPEG/LEAMERATRETH U, BHERS F/212V ) Y e OfRAMERER & 2o Tn
B, BETERAEFECES SNEAIEU Eo®RE%Z4T). IFNB & IFN« & 3@ I8 IFN S8FITES Lt
ANV AFIRIT [FNa E RS THAH, BWERD 717 4 — VA IFNa & 38R %2 5. Tbb, KK IENB+ YN
Y VBEEBEERT o HCV 77/ 5 4 7 1b B 40 B2 AT L 7= A 1A S #F28 T, PegIFNa+ VN  HRFE
B LRIER AR AYME , /MR OERT AR TH o722, T/, IFNo 2 X 5168 9 DERO - HFR L7z
BREOD BEFIIB TS, RAE IENB+ Y N ) Y HEREREIL ) O% EOBIWER I T A RBEENE N T LAVR
ENFO L7ah o T, 9 D% ET IFNa 2385 T & 2 WEESITIE, KAE IFNB % F\ 7z IFN BRI X
3.

F 72, PegIFNo+ U 28 ) VEEEGHIO 15% 12 IFNo 12X 5 RRIFiEIS S - & ofED»H 5%, IFNa
FFRIPURIE IFNB OFLY 4 VAERZHE L 2wz, TOFRIHESEE & 2 1) PegIFNa+ ) /3E Y ¥ EEDNYE
ez HEFITIE, RARBMIFNG O BAVEEEINDS.

F2RABIFNG X 1 B 2 08B ETHWONEZ EHH 0, HCV B S A2y 4 VAMRIZ 1 B 1 EHE
I LEITH A™. PeglFNa+ VK1) VEEOBEAREEL LT IFNB2 5E#F 508 A LN TV 5™,

(4) IFN Q¥ 4 v AJEF®~®

IFN ZEAMAEE Lo TR IFN SHRICHEET 5 2 LIS L VAT 5. T8 IFN 224K IFNo, pICHLETH 1,
IFNo F72 3 B OSZBMBICHEETAHI LIS D F oy VEERY VEBLEE TH 5 JAKL 2WEHELL SN, IFN 25
EOMBRARAAL vy OFay VEEDY VIBLZFIERITHEE STATIOY VLB XU 224N REI Y,
INDBHNEERZET L. BRIEHRIMEES NS L, IFEN FEERT (IFN stimulated genes ; ISGs) #°
FE - HERENA. ISGIIEEERTDHY, Fr oIy AV ABET, WEREEEFIEIN, I 0EET
PHFESNEAVERTHILILLY, LV A VARSI BHEINL EEZ DN TV S,

(5) BIWER

IFN ERICEE LZBIEARIRIZETORZICHEOONS. FTCHLEGBRR - B2 - R - BRS04 v
TNV FRRERERED LBEDONLEMERAT, 60%~95% DBEZICHEDOLNDL. 4 ¥ 7 VIV FREERICH L
TIE, HAMBGERAOHRSICLINE Y bu— VTR TH A, MBEMRER R Tl HmEREADH A 51, 1000/
mm’ KR T 5 2ER 60% I3 bNb. UL, FhEEICEDLEELRBREEIDZVEEZEZ LN
TWA®, BB - iRk e M/ MEORA I GBI 48 E F TIETL, ZOBREERBICREZ LSV, ]
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92 ARG EORHEIRD 5%~10% IZBDH 51, ) D OBMERCHRBRETEHERDL D 2 EFA TR ) 29,
BIEIRIE, 9 DRFRAERE ) DIBE L2 BEEMRERICS T 5™ sy L@ Ren b=V B
O AAEERPHROTH S, T/, [FNZBEFRELZ EOBDRBRERATER T 2RIEES L2 WS
B, BOREERESHA T IFN RSB LBREZVTEILETH 5. MEEMALEIER & LTH&ESh,
BEREC L)V EGOERFELLI LS 5. RG22 »BUEPHRERHICGEZ 52 4% v, LB IFRRE
He7e L OWEIRERAEIR AT L 2B, SRR s CT 2179 % ERE P DM IS0 ETH 5. FIE RN
ROBUWICHLAF KL-6 DHEDHRATH S, Tof, LHE RESLZEPEWERE LTETONE.

PEG L IFN OERIWER 7117 4 —Vid3E PEG /LBAI L HTE 2 5. DAEIIB T 5 Peg-IFNo-2a B S DR
HERIZB VT, JEPEGALIFNo-2a & 1) dBEMENE D o -BWER X, EHEHBUORRZ EOREERE, B
BRRMAE R EOMBERDOWPTH o7z, —77, BE - BEHRLZ LD ¥ 7V U FRRERPHERE - AFETE
EDBE~PEEDRIERIZBERE IFNo2a L W BEETH - 727,

[Recommendation]
1) IFN @EMFREIZE, 14 > 7LD VRER, MIkED, BHER, BECRRRER, BEMRAE, UE I
EHMAE TSNS,

2) IFN O PEGAL(C & 1) IFN MABEATET 5 120, R - EEHEL D01 > 7T L HERIEERT 3.
3) RABIFNe 2 BR2FFRICLVERBBRE TS TS V7 IVI U FRERIERT 3.
4) 5 OfER%L € IFNo RRICOES T IFNB DERE 2EET 3.
(6) Peg-IFNo-2a & PegIFNo-2b 1Z:&E W iddH 5 0~ IGEME - BIfEE~
BWAEDLAETIZ, PEGIFEN+ J S Y HEHEEICH LT PegIFNo-2a & Peg-IFNa-2b @ 2 F3H 7 PEG {47
AMEHTETHE. TIN5 2R OB Z B U2 B 5 AAFN 28728 & L Tid McHutchison 512 X A4
PETENDEY. ZOWMETIE LS RSB ITIB7 ) ¥4 7 1 T0 IFN HKIEHEH 3070 Bl 2% e LRCTI2X D)
B 724 5, SVR (L PegIFNo-2a 180 ng BT 409%, Peg-IFNo-2b 15 ug/kg BT 39.8% & #ix7% &, BAI
WKOWTHMBEHBMICEEEZZRD R o7, —F, 417U T L0EERICBITAT /747 1~4 B IFN R
B 441 WD A L 320 Bl e E L RCT A 2HIHEINTBY, STNOOBRTEIBEFTRORIEEICE;
Z3 D0 7275, SVR i3 Peg-IFNo-2a B D /4% Peg-IFNo-2b B L ERICE o 7299 WA OB %%
BT DOWT, 12 F RCT 25 L 72 systematic review 25&E ENTHB Y, BEPILICELAFEFZ T
FNZZEZ RO RD 27275 88O RCT & 2T L7z overall @ SVR i3, Peg-IFNa-2a 4% 47%, Peg-IFNo-2b #
41% TH Y, PeglFNoa2a HETREBCH I LRSI N () A7 111, 9%5% EEXH 1.041.19, p=0.004
LA LD S, BEHEE L2FRENO RCTICIZHCY 7/ # 4 7 - A - PEG-IFNa-2b %58 7% £ 0 heter
geneity R LML Z &, & LITERMRPHEES 2 EOETRCT &£ LTLF LI BE CER Wi EOMENE
ENTEBY, FLFEFRUIEDLLT—YIRENTHAI s, 86 o0HALHRT H2OKMmITIETE-
Wiz, bAENIBWTY, WA ZREL L 72 RCT AT SN T A RGN RE IR I TR,
it C, HMFE T PegIFNo-2a & PegIFNo2b & 3 F MY - BIFEA OBA» DIRIZR%E L Z 2 bh, EREKIC
WTIREL SPOEFZHERT L L V)RR T Y 230w, BEMROE SR AHEENLDIZIE, HeD
BHZBIT B NN 2 EOEFBSERLHBEIHOREL, RPN PNOEMCBIT2EEDEHER T
BLBESEOREBIVEMEHD 2 Y Vo — VX W BEETHDLEELZOLNS.
(7) IFN M= o B I E 2h 8
IFN B X A FHIES A RIC O W TR, DAED 5 OHESE . Tkeda b IZHE IFN HAMYEE % i1
72 C BHBMERFREPIZ BT, BEAENIZ A BRITIERER 2 A1 S ICRET L, 10 EREREREE
TR (n=452) 2°120%, FESVR 22 ALT BE¥ 0 IFNEZE (n=1076) 28150% TH o= DIIK L. S
B (n=676) Tl 15% LBEBIEERTHY, 723 SVRTH ALT BEELLI2Vh®Y 2 RELZFME (n=2
TH 10 FERBHERER 20% & BBIERRIBO O @iE L7120 AROHE L Imai 5% Kasahara 2
bAEESR, IFN#5ICL 5 ALT EBLB CREMIES RS b, 7, Yoshida &id 2,800 FIOKE
BAMEMBICLY, FNBSBLUENICL S SVR BRBEHEETE 222 28E L, ALT #EEN 21

-

Ealy
-
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TRHETHI L THRBIEHREI S L L 2R LAY, £72, IFEN EREIOHELEREIIFS - 028/E L
FrEEN, A VABREIC L ) R LS ET 2 L RR L, FEERFITD - 0.02/4F &M L0 ERBIHI RO
b ErHE L. $£72, Okanoue b b MM (LEREN OFBIEDREZRL, IFN I X A8 LTERR %
HELTWAY. 2512, Nishiguchi 51 C BUFHZEBE BT 5 HE EBE 21T, [IFN 0% 512 X 5 HCV B
T3 ALT BORRMEFICEVIFEREBLURTERED) A7 2 FECEHTES I L 2R LAY
—J7 4+ TiE, DiBisceglie 5 7% Hepatitis C Antiviral Long-term Treatment against Cirrhosis Trial (HALT-C
ER) 1TV, PegIFNo+ U NE ) BEFBEEDIEZERNFINC 1) % PegIFNa P EMIFRIEORB 2 ST EER
WA NV D OWEIIRE, BN & CEERILBIRE L2®. $hb b, BT 5 PegIFNo+ J/NE ) VAL T
7AWV RRREFER DR SN o 7 C EYBMEIF SRR L EREIE X IR EER 1050 Fl57% 5 Ik — gL

LT, 2N 5% PeglFNo-2a 90 pg % 35 EMIR 59 58 & e A & ICEERBN L, BIEHMPR I8 T 558
T, FEE, WRE0RE, MBENEELOBILEL Y FARA ¥ e UTHERE Lz, 20&E, SRS 38

FEORRTHWINDBOL Y FRA ¥ MCE o ZERIEEN 157 BT, Peg-IFNo AV EHERRERE 34.1% - EIHEEE 338%
Thh, MEMCEREZRD 2o (HR 101, 95% FERXME @ 031-127)%. E LRI F— MIBITA5EY
A7 HWEINTEBY, MRE46E (REGCTE) OBEHME R, 43 F (48%) \[ZHF5EE 2R D722%, PeglFNa
D EAERPEREREIC BT 5 B S FIFHEEIL54% T, BIHREES0% LOBMICAEEEZEI b o7 (p=073). L
FedioTZDBRETIE, PegIFNat+ U /Y Y Y HEFBEDIEERBIC 51T 5 PegIFNo S BIERHRIEICIE, FHEA
BIE A R b B L IFEEOMRRIRIEI L W RSN, FEOERIE, PeglFNa2b # W/ RETH1#
FENTWA,

Lo L, &k HALT-C BB OB REOMEN Lok HIZL Y 37", BHEHBLIEORITL Y &5 12hk
ET614F (BABTHE) FTERLA-EZA, £KTIRH (84%) OFFEER Az, FHEE - kFEE L4k T
RB & BRE T ERERIL Peg IFNo (AEEE - IEREHINFNT72% L 96% THEEZ DT (HR077, 95% £
FEXHE 051118, p=024), HEMHFRIZEL 2 TiZ Lo/, LOALFBEEEEOAIR - THTT 2L, B
T 7 EFFREERL PegIFNo IBEEE T 78% TH o 7DIH L TEIBEHTIE 242% TH Y, PegIFNa DA BHER
BEHICBWTHRBICEEY AZPMET L2 (HR 045, 95% BHEXM © 024-083, p=001). do&3d I DFEI
FEFHEERETIIHEETIT R, B 7 EFBEEL Peg IFNo IGER T 8.3%, MEIGHEEHETIZ68% & PeglFNa
BEETh LABWERZ 02 (HR 144, 95% EERE 1 0.77-2.69, p=0.26).

Z O HALT-C REEOKEZ Z1 T, bHBENIB W T PegIFNa-2a HAEEDFEIIE R RN L ik LRI
LYOMEES NIz, T, 59 B0 Peg-IFNo-2a B 55 & s, B5, MIELORE, I/MRESL L TEY
JNVE MRy FEE I IFN SRS L 2 I L- & 25, BREHEER PegIFNo-2a AN SR CHE
IEETH Y (p=00187), MM EHREIL 0167 Tho 72", Peg-IFNo-2a HMIF 5B BT 5 HE RO T I35
{LEEF (F34) THRICEEZE TH o7z (p=00036, MHIERME 0.0847). 2512, HCVRNA DSEHEL LR LD,
Y5 24 5BEH® ALT 40 TU/1 ki, AFP 10 ng/ml RO WFNADER T E -EMICB W T HBERIF B ICKET
# 72", PegIFNo-2a %512 L 5 ALT B L P AFP B TRIRE, b2 ED SHMED R ENT WV HPY,

HALT-C BRI, BB ERT 5 2 L IC L ) IFBEZEICRIUTIEINC B W T IFN SRMEREEORE
PIIEBDRAFER S 172 L BT & 28, JEFHEER &0 &EFI TS 2 Tidk {, F72 PegIFN A&
BEORFEBUHRSIRIIAEULERE L 2V ERAN LN L Z2RBELTWSE. —FO2ETIE, B2l L912
IFNBEIZ L > TSVRPMELNZ & H ALT HEOFRIEELIZ L o TIFEREVERIVIET 35 Z LR S
TH Y, PegIFNo-2a HEEEO LRI ML CILIEFEEEFZ S0 TH, oL ) EHOBRIM T B8
PHRIRIZBEETH o7, TO XD ICHALT-CHBEORKBR L BENCBIT A MAIZHEEL Tn5205, Z0OEEE L
T, s, HHEICBAWNROFHERN2REDOVEICE TS CHBERFABRENDTHERKI VEETD
D, EROFBELRFTHS I LVERENTE . CEEBEFRICBCEFEEERRBETH - T B
BORVEEFZILLHEALDICEEY A7 BB —7, FEECTEHRER ) A CERICLAFELRENLWI &M
HHED Asahina HIZL YFESNTBYT, LI ELKRENCBIT S CEFRBEOERLEIE ) R 7 DEHNFHALT-C
BB AFEFEEGIORRICHE L TS WBEERTETE 2. 512, HALT-C 8B 24— b5 51340
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LEDETEZIIFRBEANY POBELTBYY, ZOHEEVPEFEEREICB VT PeglFN AEHFREEOFE
CEoTERICERAIL VWO DE RoTWwE, SALBTERIIFBHA NV MEFEBO Y R 7 BBV T
NATA2ELRERERSL. LEXD, HALT-C REOEROBRIIE—EDEBNLETH 5.

(8) Bl IIHBIT 5 IFN BHEEOREmI L33

ERDISIZ, bPED CEFRBZEOERIIFKRICE L TERTH), BRHETIMOREI A7 2WIELT
BEEVAZPEN. ELEHETS SVRICL-> THEBIERICIH SN, 00, FEEHEICHESTSVR
AR LN WEFREIERICL 5HIEFANLZ VT, 0 LX) REEDERLEMEROBEY S, b ETEEREIC
L, 7AW AREERTIEZ CFROIEMLIC X 5 F5EIMEE D L7 IFN BERIRESE (fTbhTwn b,

BEEIZBIT S IFN OFBIIERRICOWT, Arase 5% 60 BLL o C BUBVERT 4 F 72 13 FFEZ B 120 6112
5t U CRARE IFNa3MU 38 3 E# 5 % ¥ 247 EHAT L, ERME T < v F E972 240 Flo3E IFN %58 & Hhig
L7z, ZOFER 10 EFRFERIL PN REE 17.3%, FE IFN RER 328% T, HBEOMSBHREIZ03 Tholze L
TW5Bb®, &I, IFN IBEBECIXAEIC AFP 2¥E T L, AFP #°10 ng/ml R DER CRAFBEIS Loz, &
7z, Nomura 5% 60 UL LD HCV 7/ 5 4 7 1 BIBE 44 Hle x5 & L, RIRE IFN 3MU B 3 BI¥t 5 % 3 4£ /4T
W, SERE, MR, IR A v F SR 4 BI0IE IFN BEREI L I L 2R, REEEFIEEERIC IFN BE
BICBWTEWI L 2HEL TWE®,

[Recommendation] '

1) IFNJBEIC LY HCV PR E h 3 EFFSE Y X7 BT § 3.
2) HCV #HEfs & hie < Th, RAE IFNo EEIEE £ /2 3 Peg-IFNo-2a BIMERIERIC &V ALT /213 AFP
PETUAENTREEY X VDETHEPETE 3.

(9) IFN {Z & % e fE B 5k a3

IFN ZRZZHEFE L Tnie v CTVBEITA - FFEEFNCR LT, BRIE2EHNE LTHERESNE 21T TR,
BEVCHFHARIE 2 3 L 7OERNS LT, BORFMRIEDE S NESNICH L CEREIIE, £FEF0YEzOE
L5 &N 5. Shiratori HIE L ¥/ — VEEER: CHRIE L7 FEMRREES % [FN48 (BiGEHE & JEREE IC|IER
EHMTL, ZOBERBLFEERETLAY. Fhici b 1 HEFERIWMERTEN 2o 7208, 2 B B UEOE
BREIFEICIFN BER TR AEGTFEDLBIFThH o722 L 23E L, IR RIEHICE T 5 IFN BEOH R
7~ L7z, %72, Sakaguchi B & U Kudo 513 FATIRIG 235 & W= FRRgsER] 127 Fx L € IFNa-2b % 7213 Peg-
[FNo-2a 12 & 2 DB RMBEZ TV, WA - F# - IUMEEE ~ v F 872 IEN %560 & B L726R, WEZ
B2 BEUBEOBEREOEERET LAFROWELRL, EFICHT ALY AZHIT 021 EHELLTY. £
7z, IFEIIRERNT 2 5 U IIOMHRIC U XY VEEA IFN BB Z 1T, B8y 4 )V ZERERAYE S h, BEEH
REFRAEFRDONIEDH|EDLH B,

[Recommendation]

FFAERZEIRAEE O IFN BEIC LY FHERBEOBERNG cEaFRONEFRETE 3.

(10) SVR BN HBD T+ U—T v 7OLERE

SVR i3 IFN {AEER T 24 ;BRI 813 5 HCV RNA oM b g n b (p393 683 v 4 IV A ZEREE
DEFEIZR). SVRANIHIT 5 HCV RNA 0BG EBERRENTH Y, )N UEEREREIC X 5 SVR BlOH
BB LR Z, T35 56 4F (1 E~3 ) DIEBEBIEIIB VT 9% ~100% L HEINTWBEOY —7J5, 2000 4 X
D BRI AT b 7285 Tk HCV RNA Ot bERI1E 06% ~98% L MG SN RBERTH - 7297%, FDER
ELT, INHOMETIZIFN BEEENEERTH o722 &%, B3 HCV RNA DOMHIREDME C SVR HEIL
BBHEIEELIEPEL NS, ;

FTBRT2 L D12, SVR 2SR &b & HCV RNA OFfEEALIE LN, CEFA» S DOREY A7 EHRL
BT HY990 L LZD—FT, SVREFFZBVTHRBEETIITELZRET 2 2 EBHEIN T, 5
SVR BORFFBICE L TZbdSER b QEA S L vmon-n  Eigmeunpg 33 £~80 412 81T 5 R 09%~ -
42% LHEEN, BEV A L LTI, B, B BEGER, 8 FFEDL 4 v R0 vERER s
BNTW3. SVRABLNTHLREE TOMENE 13 10ELATH B, 10 EU LR L7258 L7IoE
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BIOBELBRENG. fEoT, SVRBIEBIIAFFEOAZ ) —= v ZTHHICOWTIR, REZ—-EDORMBIT 2w
S, EPIEORE ) A7 ERIECT, SVRE~I0EMIIBEOR I Y-V F2TIREELEZ LN,
[Recommendation]
TANWIENEDBEOREY X7 LTE, S, B EIDER, §UB, FFREIE 10X U CERMER
EPETLN, ChoDUXTEFICICU TEURBOFBOR I ~Z T2 T20EF % 3.

2 EEE—IEY > (ribavirin)

UNEY VIR, T Yy b ALEEENELY LT X2 LAY RS E ST, RNA BL U DNA 7 4 VAIS
MBEWHLY A VAEREZRT™, UNEY Y OERABFEE LT, Thl BROEFEER, 74 VAOEESFE,
RNA K1) 45—k, KK GTP OMEBIEMAZ EPHEEENTWA™, CREEFRIHTLIAEY YD
B 5 i, ALT EMRIEH 2 500, HCV RNA EOR T RO RERIIRD bha ™™ LaL,
IFNo-2b & V8 v O HPRE-1%, TFNo-2b HEES5 X 0 b 4 L ZHERIES L OV ALT XESRIERLTW
5™,

Y8 Y VIZEW PEG AL IFN 8#]THh % PegIFNu-2a ¥ 7218 Peg-IFNo2b & DB CHV 1L 5. Peg-IFN +
VS Y BRRARE Tid Peg TPN HAMRRE: & I, L) BERICIABHE T © HCV RNA BIELIE 5 N5 2%, &b
BELZEIZVACY) VHERBICK DEEETROBFRENEFHIET T A2 L THAH™. HE, EWNTIE PegIFN
BHIOMIZ, BERIFN ThH 5 [FNo-2b, IFNB & DOANTETH 5. UL yO—HRE5BIE, HE5FHEH
@ Hb %% 14 g/dl DL L0354, 53 60 kg AT Tid 600 mg, 61~80 kg T 800 mg, 80 kg B Ti& 1,000 mg Td 22,

(1) WBEBHE

PegIFN L UNEY YHEHBEOAR M 2 DD EAEZARRRAB CHRE SN T %2 ENERRIIZECIE,
FI)FALTIbE - BYAVAE (>100KIU/mb) EFIZES 5 Peg-IFNo-2b+ 3 8EF 48 JBiEH#E D SVR
i 48% (121/254) TH Y, PeglFNa2a+ VN VPR 48 HiGHED SVR ZiX 59% (57/96) THh 9%, —
5, 75471 B ANV ABEFLUSNTIE, PeglFNo2b+ ) /SE Y U HEH 24 BIS51C X Y, 89% (40/45)
EEW SVREPR LN TV BY,

(2) ElfeH

YNy Vid1H2ME, B - SEBICEOHRET 5. WIR 1~2BEClirMBEIIRAL 2D, EHES Tl
BENPFEHELENDIDIH 4~ BEZET S, VY VICRBREDSSH 1, FFIRA, RN, HANICERBRR
F9 5. FREZECERCTITbIE 720, BEALEREREDD 2 BH I LTIERIIRESTA2LENH L.
JVLTFZY 2T T AN 50 ml/min LTOEFTIIERTH A, /2, BHTRINEY) VERETERN
ZEhs, EPOBRAEEEICIIERER L 2oTn5,

JSEY YOEZEWERIZELEELMTH Y, ElrETLEERLRE (OHEE, L F2 FAERZY) &
BT HBRETIHESEEICHRT 2 LENDH L. PeglFNo-2b+ U /NE Y U EEEEOENERRE T, &1
WX ABITER®D 729, 20% OEFITY 2NE Y Y OFEDS, 8~11% DIEF TIHEDOFIRUETH - 72, %5
B Hb B 14 o/dl &%, A EkEL 2,000/ul & A W3/ 12 75/ul R0 B, B LU0 CREHORES
Y LHEENE S, B, 65 B LETHD 13 /A BT ORI TIE, 80% T PegIFN WL UK » OFE
PILETH o7z, WGHEBE 2 BB Hb 232 o/dl PLERA L7EFA TR B L 2BEPIEEIB W20, ZOR
BTUNREY Y2 200mgBET A I EMHRBEINTVEY, EHRIZHYETAARSNIZBEDOY L) ORE -
bR LVRBORWERD) X, Hb 2%10 g/dl kT 200 mg (1,000 mg #5-611% 400 mg) #E, 85 g/dl il
THIEE 2o TWBEOY 2B, BNERABEORE T, PegIFN & UNEY) VY OBEIARETH - 728560 SVR
| 625% THo 72025 L, PegIFN B 5\WIZ U N V ORE - (KR LEL L7254 0 SVR i 45.7~53.3%,
BHIOBEFIEICE o 2BED SVR T 192% LETFTLTWA®, L72dtoT, SVR 21857201213, Hb OETF
TEICER L OO, BEARBITHTLEETERIRLIE, BIURLILSEHORE - REZBT LI LD
BETHL (p370[WEEE—F ) 74718 - B4 VAR, (1) PegIFN+ U A Y VEEEE C HAHRSE
BLIGENR] SH1).
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56 : 364 i g 53%6% (2012)

PegIFN+ ) NE Y VHEHBEEF OBEEMIC 20 T8 O inosinetriphosphatase (ITPA) BEETF & T D
0 SNPs (rs7270101, rs1127354) 28575 2 EBHEL P ENTWAE®  ITPA BETFLH (rs1127354) @
CC 7/ % 4 7 (major-homo) TIZ CA+AA ¥/ & 4 7ICHEL, WRERBHEO HbEORTALVEETH D,
CCT /AT RINEY VRBIESTAMIETFTH o722, Lizds>7T, CCHJ ¥ 4 7D Hp RMEHITIEE
BHROEMOETIEELET 5.

FTOMDYNEY T HEWER L LT, U rosEiRd, BRBILE, BER B5, B, B85,
2, UNEY) VEEMERIIBSTRHFEEIRESNTEY, HMEFLVWLERL TLWEBEDD 5 2SR
% BAPOZERFIIH L CORSEIERTH L. T2, BHEHI~OBTIFETELVWI LS, HIET AT
BEHED D DM, BLUS— b —HIET 2RO H 2 BHEEF IR L TRETAHEIIBET B L UHRER
TH 6 ABERLERTHLENIDS.

[Recommendation]

1) PegIFN+U/NE U LHEBEETIE, PegIFN BEEX LN, LUSRISEEKETED HCV RNA Bitt
NELN, EERTROBRELERIETT 3.

2) UNEY > OELZEEREAMEERTHY, AENEET SBRELVEREETIRE CHHEREEEICHS
NTB2ULEFHS.

3) SVR 25857021, Hh DETE#BMICEIE L DD, AEERETI THLEEITEEEI BRI E, $LUR
BEREEIDRE - RBEBEIDZZEHNEETH .

4) PegIFN-+ U /NE Y S GEBEPOESEEMIC inosinetriphosphatase ITPA) BT ? SNPs (rs7270101,
rsl127354) HEES ¢ 5.

5 EEMEDBEP H2 5, HER - BAROLEEZFCH L TOREIERTHD. £, HKRT3
AIREMED H LM, B VIN— M F—PEIET MDD H 2 BEMBEILRETIHEIBITEIBRT 210
BENH 5.

3 BEE—FFTLEI]L (telaprevir)

7T 7L E NI, aketoamide RFIDFEHEILICT & ) RS NBOREWELIT A VARTH AN, Tu7r7—
YHEH TH LTI 7L E VI, HCV OBIEICERERRE LR L Tns HCV BEFIFHEER Th 5 NS34A
Tur T —EEREEEETAI LX), YA VAR EAICHET S, IS 4T TEO HCV IZHT 5
T AV AR RS ER ., TS LYV, S/ 84T 1IE By A4V AE (50 LoglU/ml Pl k) @ C FlEH
FFRDWERITHT LT PegIEN & YN EY Y L OFFFREL LT 2011 F 9 A HARTERRA SN,

(1) WEBE

A, FERERP

77 7L ENV +PegIFNo-2b + 1) /N ) ¥ 3FGFFABEOBRBEIBIL 24 BTH Y, FLOD 128X 37HHE
T, ZOHED 12813 PegIFNo2b+ U NE Y YO 2# 2 T 5. BATTbN: IFN @EZE ST 5 ¢
HIBEFERREE 24 B3% 5 0% T AHEER ChM 858 65 LI T) Tid, SVR X 73% (92/126 B1) TH b, HREETE
% Peg-IFNo2b+ /8 ) > 2HIGFEEE 48 8 (49% ; 31/6361) LW A FBICEERTHo2 (FDY. FEE
& 17% (21/126 B1), breakthrough 1% 3% (4/126 Bl), & 1% (1/126 1) TH o7z HH - BEEO Y 40
AT SVR IZH L CRIEIZ 72 A2 o 7248, 50 SR Tt 50 UL E & 0 & SVR Fid B Do 72 (85% vs. 67%, P=0.034)

BET FeT 7Y APOEBRMREEALE, 3HL LRI 2h 7B 0 SVR Zix 84% (66/79 1), 7771
ENDARFIEFTIE 60% (12/20 #1), 3HIFIFITIE52% (14/276]) THotz. F75 7 LENDT FET!
YA 60% BETSVRET79% (85/1086l) L EETH 7275, TFET S ¥R 60% KiTIE SVRE 39% (7/1
fl) THo7z. PeglFNo-2b DT KT 5 > A1k 80% LLETSVR % 84% (63/81 ) L&ETHY, 77
Y2 80% LT TIESVREG0% T CThHorz. USEY Vi, 7T T Y2 80% LLLTik SVR 3 93% (13/
Bl) LBRTHY, TFeT TV AOBRTEEBICSVREGETTAL, TRET TV A20% FHTD 53% (
1560 THoiz.
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