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after single oral dose at 100 mg/kg in mice was 6971 ng/mL.

1 drugs are expected to extend the overall survival time in patients with HCC.

etter outcomes were low (<5% of patients had tumor regression effects of PR or better;
>50% of patients had SD), administration of sorafenib extended the time to progression and the
ival time compared with a placebo. Because the SD control rate may help extend

survival time in patients, a SD control rate is often used in addition to PR and CR in

th

CC therapies. Therefore, in this study, we assessed the SD control rate as well as

to assess the efficacy of OPB-31121.

In this study, none of the patients had a CR or PR, but reduced tumor sizes were observed
atients (two patients in the 50-mg dose cohort, and one patient in the 100-mg dose

1d six patients maintained SD for >8 consecutive weeks. These results suggested the
y hat OPB-31121 has antitumor activity from lower doses, and disease control effect
g to prolonged survival. Furthermore, although there were no apparent reductions in

tumor size, the SD control rate was 42.9% in the 200-mg dose cohort, suggesting that a dose of
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200 mg/day is an optimal starting dose for future studies examining the efficacy of OPB-31121.

resent PK results revealed the accumulation of OPB-31121 and its major active

The reasons for the low absorption or concentration of OPB-31121 in human blood

onsidered to be due to the metabolization of OPB-31121 by CYP3A4 and 2C9 in small

1d liver, and the organ distribution is larger than in blood. In the preclinical PK

concentration of OPB-31121 in the liver was greater than its plasma concentrations
in rats and monkeys iz vivo (in rats, the concentrations were compared in terms of the

radioac 1vity of OPB-31121 and its metabolites). The liver-to-plasma concentration ratio was
ﬁaﬂer a single oral dose at 1 mg/kg) in rats and 69.5 (at 8 h after 7 days of repeated
tion at 30 mg/kg) in monkeys. Because the PK characteristics of OPB-31121 were

comparable between the preclinical studies in monkeys and the Phase 1 trial in humans, the
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liver concentrations of OPB-31121 in humans were expected to be high. Furthermore, the

re vitro study has shown that the solubility of OPB-31121 is particularly poor at pH

weeks duration and reduction in the size of viable target lesions were observed after treatment,

ufficiently potent to suppress the progression of advanced HCC. Overall, while
(0] was safe and well tolerated in patients with advanced HCC at doses of 50-200

ipheral nervous system-related toxicities were observed that could negatively affect

dministration of OPB-31121. Based on these findings, it was deemed difficult to

co»nt ue-the clinical development of OPB-31121 for treating advanced HCC. However,
g the relationship between inhibition of STAT 3 activation and clinical antitumor
AK inhibitor which targets the Janus kinase family, interfering the JAK-STAT
Eathway has shown to be clinically effective against a kind of hematological

v*'. STAT3 activation has also been observed in various solid tumors including HCC

by several studies’* **. Therefore, STAT3 inhibitor is expected to be a promising treatment
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option against HCC. Further investigation is expected in the agent with favorable profile in this

this study, provided the study design, and performed statistical analyses.
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Table 1. Patient characteristics

Variable Value

n 23
Age (years), median (range) 65.0 (46-79)
Sex, n (%)
Male 20 (87.0)
Female 3(13.0)

ECOG PS, 1 (%)

0 16 (69.6)
1 7(30.4)
2 0 (0.0)

Child—Pugh class, n (%)

A 22 (95.7)

B 1(4.3)
Tests for infectious diseases, 1 (%) 22

HBYV positive 6 (27.3)
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HCYV positive

HBC/HCYV negative

Stage of primary disease, n (%)

I

118

IVA

IVB

Intrahepatic tumor size, n (%)

<2 cm

>2 t0 <5 cm

>5 cm

Distant metastasis, n (%)

No

Yes

Portal vein tumor thrombus, 7 (%)

6 (27.3)

10 (45.5)

0 (0.0)

1 (4.3)

4(17.4)

0 (0.0)

18 (78.3)

6 (26)

6 (26)

11 (48)

5(21.7)

18 (78.3)
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No 18 (78.3)

Yes 5217

Previous therapy for HCC, n (%)

Liver resection 15 (65.2)
Radiotherapy 14.3)
RFA 5(21.7)
TACE 15 (65.2)
Chemotherapy 23 (100.0)

Number of regimens, median (range) 2 (1-5)

Sorafenib 22 (95.7)

"The number of patients differs from that of the safety
population.

ECOG PS, Eastern Cooperative Oncology Group performance
status; HBYV, hepatitis B virus; HCC, hepatocellular carcinoma;
HCYV, hepatitis C virus; RFA, radiofrequency ablation; TACE,

transcatheter arterial chemoembolization.
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Table 2 Incidence of potential adverse drug reactions in >10% of patients

Dose level 50 mg 100mg 200 mg 400 mg All patient

% % % % %

14.3 0.0 14.3 60.0 21.7
0.0 0.0 0.0 60.0 13.0
71.5 100.0 100.0 100.0 91.3
57.2 100.0 100.0 100.0 87.0
57.1 75.0 100.0 100.0 82.6

28.6 100.0 85.8 80.0 69.6

sorders and 71.4 25.0 714 60.0 60.9

tion site conditions

71.4 25.0 57.2 40.0 522

42.9 50.0 57.2 40.0 47.8

eutiophil count decreased  14.3 25.0 14.3 0.0 13.0
%et count decreased 14.3 25.0 14.3 0.0 13.0

ism and nutrition 28.6 50.0 42.9 100.0 52.2
Anorexia 14.3 500 429 100.0 478
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Nervous system disorders 14.3 25.0 57.2 40.0 34.8
0.0 0.0 57.2 40.0 26.1
ory, thoracic and 0.0 25.0 14.3 20.0 13.0

mediastinal disorders
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Table 3 Best overall responses

n CR PR SD+t PD Not evaluable Disease control
ratef

7 0 0 2(28.6) 4(57.1) 1(143) (28.0)

4 0 0 1(25.0) 2(50.0) 1(25.0) (25.0)

7 0 0 3(42.9) 2(28.6) 2(28.6) (42.9)

5 0 0 0 1(20.0)  4(80.0) 0

230 0 6(26.1) 9(39.1) 8(34.9) (26.1)
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Table 4 Time to disease progression (days)

50 mg 100 mg 200 mg 400 mg All patients
32.0 33.0 59.0 35.0 35.0

60.0 61.0 89.0 — 61.0

102.0 86.0 114.0 — 102.0
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Table 5 Pharmacokinetics of OPB-31121 after a single oral dose

n Crax (ng/mL) AUCiy(ng-h/mL)  t1,, (h)

6 2.5+1.3 36.0+16.4 64.8 +53.1
4 11.7+13.4 99.4 4+ 120.0 2544 13.7
7 151493 156.0+10.7.0 34.8 +34.8
4 19.0+12.2 437.0 = 358.0 31.9+18.9

s are presented as the mean + standard deviation.

UCyp, area under the plasma concentration—time curve from time 0 to the last

sampling time; Cpg, maximum plasma drug concentration; fy, terminal

1f-life.
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Fig. 2. Kaplan—Meier plot of time to disease progression.
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. Time-courses of the plasma concentrations of OPB-31121 (A) and its major

olite (B) after a single oral dose of OPB-31121. Plasma concentrations below the

wer limit of quantification were defined as 0 ng/mL. Values are presented as the mean +
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Characteristics of 18 patients with hepatocellular
carcinoma who obtained a complete response after

treatment with sorafenib

Satoshi Shiba," Takuji Okusaka,” Masafumi lkeda,? Hidetsugu Saito® and Takafumi Ichida*
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Aim: Sorafenib, a multi-targeted tyrosine kinase inhibitor, is
a first-line systemic treatment for advanced hepatocellular
carcinoma (HCC). However, possible predictors of the efficacy
of sorafenib treatment in HCC patients remain unclear.

Methods: We conducted a nationwide survey to examine
the situation of patients with HCC treated with sorafenib who
obtained a complete response (CR) according to the modified
response evaluation criteria in solid tumors (mRECIST). The
investigation was intended to collect clinical information
regarding CR patients and to compare this data with an
interim report examining all-patient surveillance for sorafenib
use in Japan, which was released in May 2012.

Results: Among the 3047 patients who were treated at insti-
tutions belonging to the Liver Cancer Study Group of Japan,
18 patients (0.6%) obtained a CR. Significant factors in the CR
group were a female sex, a low bodyweight (<59 kg), an early

clinical stage and a small initial dose of sorafenib (P < 0.05).
Furthermore, specific adverse events (palmar—plantar
erythrodysesthesia syndrome, hypertension, diarrhea, alope-
cia, fatigue, nausea and anorexia) were frequently observed
in the CR group (P < 0.05).

Conclusion: This study identified the characteristics of CR
patients during sorafenib treatment. The evaluation of
patients receiving sorafenib, including the investigation of
biomarkers, warrants further exploration in future clinical
studies to identify a population in which sorafenib treatment
is remarkably effective.

Key words: adverse drug event, complete response, data
collection, hepatocellular carcinoma, population
characteristics, sorafenib

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is the
sixth most common cancer and the third most
common cause of cancer-related death worldwide.
Although potentially curative therapies including liver
transplantation, resection and local ablation are avail-

Correspondence: Dr Takuji Okusaka, Hepatobiliary and Pancreatic
Oncology Division, National Cancer Center Hospital, 5-1-1 Tsukiji,
Chuo-ku, Tokyo 104-0045, Japan. Email.: tokusaka@ncc.go.jp
Funding sources: This work was supported by the National Cancer
Center Research and Development Fund (23-A-22).

Conflict of interest: Dr T. Okusaka has received honoraria from
Bayer. Other co-authors have no potential conflict of interest to
disclose.

Received 12 January 2013; revision 29 November 2013; accepted 27
December 2013.

1268

able for HCC patients diagnosed at early stages, an
advanced stage of HCC has a poor prognosis because of
liver dysfunction and a lack of effective treatments.**
The recent development of molecular-targeted therapies
has begun to change strategies for treating HCC.
Sorafenib was the first molecular-targeted agent to dem-
onstrate a significant survival benefit in HCC patients.
Sorafenib is an oral multiple tyrosine kinase inhibitor
that exerts its therapeutic benefit by inhibiting Raf
kinases (CRAF, BRAF and V600 BRAF), platelet-derived
growth factor receptor, Flt-3, ¢-KIT, and the kinase activi-
ties of vascular endothelial growth factor receptor
(VEGFR)-2 and VEGFR-3.° The efficacy and safety of
sorafenib were assessed in the SHARP study® and also in
the Asia-Pacific study.” Specific populations in which
efficacy can be expected have not yet been elucidated,
and possible biomarkers for predicting prognosis
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remain unclear even though it is widely known that
epidermal growth factor receptor (EGFR) mutations
often occur in lung cancer,® K-ras mutations often occur
in colorectal cancer,” and HER2 mutations occur in
breast'® and gastric cancer'' clinically. Recent studies
have reported that an early response of tumor markers
such as o-fetoprotein and des-y-carboxyprothrombin
may predict the treatment efficacy of sorafenib in
advanced HCC patients.'”"? Other studies have reported
that serum or plasma components of proliferative and
angiogenic signals or molecules related to angiogenesis
pathways may provide sensitive indicators of the
response to treatment with sorafenib and drug-related
adverse events." Although sorafenib rarely induces a
complete response (CR), some patients have shown
remarkable tumor shrinkage and/or absolute tumor
necrosis. However, which patients are likely to exhibit a
remarkable response and how sorafenib affects such
patients remain unknown. Therefore, in the present
study, we conducted a nationwide survey to examine the
situation of patients treated with sorafenib who showed
a CR according to the modified response evaluation
criteria in solid tumor (mRECIST)*" at institutions
belonging to the Liver Cancer Study Group of Japan.

METHODS

HE FOLLOWING INFORMATION regarding the

actual use of sorafenib in patients with non-
resectable HCC was collected or confirmed: the number
of patients with a CR, the circumstances under which
adverse drug reactions occurred during administration,
and factors that may have affected safety and efficacy.
The results were compared with the second interim
report of an all-patient surveillance for sorafenib in
Japan, which was released by Bayer Yakuhin (Osaka,
Japan) in May 2012.'° In 2011, we asked 483 institu-
tions belonging to the Liver Cancer Study Group of
Japan to complete the first survey, which included the
number of patients with HCC who were treated with
sorafenib after its approval for use in patients with HCC
in Japan and the number of patients who obtained a CR
according to the mRECIST. Furthermore, we conducted
a second survey regarding only the CR patients. The
attending physicians at the participating institutions
were asked to complete the data collection instrument.
The results are shown in the tables, with the data cat-
egorized into CR patients in this nationwide survey,
defined as the CR group, and all the patients in the
second interim report of Bayer Yakuhin, defined as the

HCC patients with a CR after sorafenib 1269

control group. We compared the CR group with the
control group for each survey item.

For the statistical analysis, the Wilcoxon rank sum test
was used to compare the continuous data, and Fisher’s
exact test was used to compare each categorical data. For
these exploratory analyses, a P-value less than 0.05 was
considered significant. All the statistical analyses were
performed using SPSS statistical software version 19
(SPSS, Chicago, IL, USA). The cut-off values for age and
bodyweight were set at 70 years and 60 kg, respectively,
referring to the median of age and bodyweight in the
interim report (i.e. the control group). The adverse
events were estimated using version 4.0 of the National
Cancer Institute’s Common Terminology Criteria for
Adverse Events. This multicenter observational study in
a Japanese population was conducted according to the
ethical guidelines for epidemiological research issued by
the Ministry of Health, Labor and Welfare, according to
which it is not mandatory to obtain informed consent
from the subjects in such studies. In such a case, infor-
mation on the research should be open to the public.
According to the guidelines, we released information
about the research by 31 December 2012. This study
was approved by the ethical committee of the National
Cancer Center in accordance with the ethical guidelines
for epidemiological research.

RESULTS

F THE INSTITUTIONS to which a data collection

instrument was sent, 57% (277/483) responded,
while 43% (206/483) did not respond. In this survey,
18 of the 3047 patients with HCC for whom data was
collected from the cooperating hospitals attained a CR
during sorafenib treatment (CR rate, 0.6%; non-CR rate,
99.4%). Detailed information on all 18 patients with a
CR was collected from the affiliated institutions. When
these details were compared with data from an interim
report on the efficacy and safety of sorafenib, the fol-
lowing findings were obtained.

The background characteristics showed that the CR
group (n=18) consisted of nine females (50%) and
nine males (50%), while the control group consisted of
205 females (20%) and 840 males (80%). Females were
statistically more prevalent than males in the CR group,
and a significant difference in sex was observed between
the two groups (P < 0.01). As Table 1 indicates, the CR
group tended to have more older patients than younger
patients, but the age distribution did not differ signifi-
cantly between the CR and control groups when a
cut-off value of 70years was used (P=0.06). The
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