Table 1. Baseline characteristics and demographics (n = 106)
Characteristic
Median age (range) (years) 62 (36-78)
Gender, n (%)
Male 56 (52.8)
Female 50 (47.2)

Median bodyweight (range) (kg)
Smoking history,t n (%)

52.3 (33.1-95.0)

Never smoker 39 (36.8)

Past smoker 37 (34.9)

Current smoker 30 (28.3)
ECOG PS, n (%)

0 80 (75.5)

1 26 (24.5)

2 0 (0)
Disease status, n (%)

Metastatic 88 (83.0)

Locally advanced 18 (17.0)
Primary tumor identified, n (%) 92 (86.8)
Primary sites, n (%)

Head 46 (43.4)

Body and tail 23 (21.7)

Body 22 (20.8)

Tail 10 (9.4)

Other 5(4.7)%
Biliary drainage, n (%) 19 (17.9)
Sites of distant metastases, n (%)

Liver 56 (52.8)

Distant lymph nodes 39 (36.8)

Lung 17 (16.0)

Other 26 (24.5)
Prior lines of therapy, n (%)

None 101 (95.3)

One regimen 5(4.7)8

Median CA19-9 (range) (U/mL)

Median 776 (0-435 000)
Median CEA (range) (ng/mL)
Median 4.8 (0.6-1100.1)

tNever smoker, never/hardly smoked; past smoker, passage of at least
1 month since stopping smoking (at the time of registration); current
smoker, smoked within 1 month (at the time of registration). ¥Whole
of pancreas (n = 1); head and body (n = 3); other (n = 1). §Tegafur,
gimeracil, oteracil potassium (S-1) (n = 3); 5-fluorouracil plus
leucovorin (n = 2). CA 19-9, carbohydrate antigen 19-9; CEA,
carcinoembryonic antigen; ECOG, Eastern Co-Operative Group.

93.4% of the patients; most cases were mild to moderate in
severity (87.7%, grade <2; 5.7%, grade =3). Other common
non-hematological AE included anorexia, pruritus, fatigue, nau-
sea and diarrhea. Most patients experienced some degree of
hematological toxicity, with grade 3 or 4 neutropenia (neutrophil
decreased), leucopenia (white blood cell count decreased) and
anemia (hemoglobin decreased) occurring in 34.9%, 29.2% and
14.2% of patients, respectively. Only one treatment-related
death occurred (due to gastrointestinal hemorrhage), which was
probably due to arterial bleeding caused by the invasion of the
primary tumor into the gastrointestinal tract. Although the likeli-
hood of this event being treatment-related was deemed remote,
a causal relationship could not be completely excluded because
the event occurred during the study treatment administration
period.

Treatment-related SAE were reported in 26 (24.5%) patients.
These included nine ILD-like events (8.5%), the majority of
which (n =7) were grade 1-2 in severity. Importantly, all of
these nine patients recovered or improved, and four of these
patients did so without any treatment for ILD-like events. Other
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Table 2. Treatment-related adverse events occurring in >30% of
patients treated with erlotinib and gemcitabine (n = 106)

Any

_— Grade 3, Grade 4,
n (%) n (%) n (%)
Non-hematological
Rash 78 (73.6) 3(2.8) 0(0)
Anorexia 75 (70.8) 15 (14.2) 0(0)
Pruritus 57 (53.8) 1(0.9) 0 (0)
Fatigue 56 (52.8) 3(2.8) 0(0)
Nausea 56 (52.8) 6 (5.7) 0(0)
Diarrhea 52 (49.1) 2 (1.9 0 (0)
Dry skin 49 (46.2) 0 (0) 0(0)
Stomatitis 38 (35.8) 0 (0) 0(0)
Pyrexia 32 (30.2) 0 (0) 0(0)
Hematological

White blood cell count 85 (80.2) 31(29.2) 0(0)
decreased
Platelet count decreased 77 (72.6) 9 (8.5) 0 (0)
Hemoglobin decreased 76 (71.7) 13 (12.3) 2(1.9)
Hematocrit decreased 73 (68.9) 8 (7.5) 0 (0)
Neutrophil decreased 73 (68.9) 32 (30.2) 5(4.7)
Red blood cell count 72 (67.9) 8 (7.5) 0 (0)
decreased
ALT increased 59 (55.7) 10 (9.4) 0 (0)
AST increased 57 (53.8) 4 (3.8) 1(0.9)
Weight decreased 53 (50.0) 3(2.8) 0 (0)
Lymphocyte count decreased 46 (43.4) 14 (13.2) 0 (0)
Blood albumin decreased 35 (33.0) 0 (0) 0 (0)
Gamma-glutamyltransferase 35 (33.0) 12 (11.3) 1(0.9)

increased

ALT, alanine amino transferase; AST, aspartate amino transferase.

treatment-related SAE were anorexia (3.8%), vomiting, pyrexia
and abnormal hepatic function (1.9% each). The baseline char-
acteristics, treatment and outcomes of patients who developed
treatment-related ILD-like events during the study are detailed
in Table 3. The onset times of ILD-like events ranged from 7 to
187 days after the start of treatment. In these patients, a rela-
tively long survival was observed (from 119 to 568+ days), and
five patients received post-study therapy. All of these nine
patients were past or current smokers, and six had emphysema
at baseline (not detected prior to treatment, but diagnosed at the
extramural review by a radiologist in the DSMC). Multivariate
analyses were performed for the occurrence of ILD-like events
using the logistic regression model and emphysema at baseline
was indicated as a risk factor for onset of ILD-like events (odds
ratio [95% CI], 12.13 [1.01-145.7]; P = 0.0491).

Adverse events led to erlotinib discontinuation in 30 patients
(28.3%) and gemcitabine discontinuation in 27 patients (25.5%).
The main reasons for treatment discontinuation were ILD
(n = 6) and anorexia (n = 3); no patient discontinued treatment
due to RASH or diarrhea. Due to the onset of AE, a total of 65
patients (61.3%) required one or more interruptions of erlotinib
(36 patients [34.0%] for longer than seven consecutive days and
17 patients [16.0%] for longer than 14 consecutive days) and 56
patients (52.8%) had one or more skip of gemcitabine. Modifica-
tions in the erlotinib or gemcitabine dosage were required in 17
(16.0%) and 11 (10.4%) patients, respectively, due to AE.

Efficacy. The median OS was 9.23 months (95% CI, 8.31-
10.78; Fig. 1A) and the 1-year survival rate was 33% (95% CI,
24-42). Median PFS was 3.48 months (95% CI, 2.63-3.78;
Fig. 1B). Among the patients evaluable for tumor response
(n = 64), the ORR was 20.3% (13/64; 95% CI, 11.3-32.2) and
the DCR was 50.0% (95% CI, 37.2-62.8; CR, n=0; PR,
n = 13; stable disease, n = 19).
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Table 3. Characteristics, treatment and outcomes of patients with treatment-related ILD-like events (n = 9)

ILD

Suspicious

Presence of .
Survival

Event Gender Age Smoking  Days on maximum  findings Steroids Oxygen LD emphysema outcome Pusk-thersgy
(years) statust treatment outcome (assessed by (chemotherapy)
grade of ILD ) - (days)
radiologist)

Lymphoid ILD M 62 Past 82 1 Pyrexia None No Improved Yes 362 Yes

ILD M 42 Current 50 3 Pyrexia Pulse Yes Recovered Yes 517 Yes
Organising M 60 Past 183 2 Respiratory None No  Improved Yes 568+ Yes
pneumonia symptoms

ILD F 62 Past 113 2 Cough Oral No  Recovered Yes 376 No

ILD F 74 Past 111 Cough, Pulse Yes  Improved None 183 No

dyspnea

ILD M 60 Current 25 1 Pyrexia Pulse No  Recovered None 119 Yes

ILD M 77 Past 7 1 X-ray None No  Recovered Yes 255 No

ILD M 55 Past 187 1 cT None No  Recovered Yes 415 No

ILD F 60  Current 76 2 Cough Oral No  Recovered None 346 Yes

tPast smoker, passage of at least 1 month since stopping smoking (at the time of registration); current smoker, smoked within 1 month (at the
time of registration). CT, computed tomography; F, female; ILD, interstitial lung disease; M, male.

The median OS was longer in patients who experienced
RASH of grade 22 (n=67) than in those with RASH of
grade <1 (n=39) (10.25 months [95% CI, 8.80-12.12] vs
8.31 months [95% CI, 6.18-9.99], respectively; Fig. 1C) and
the 1-year survival rate was higher (39% [95% CI, 27-50] vs
23% [95% CI, 10-36], respectively). Similarly, the median PFS
was longer in patients with RASH of grade >2 versus those with
RASH grade <1 (3.61 months [95% CI, 3.48-5.32] vs
1.81 months [95% CI, 1.64-3.48]; Fig. 1D). While there was no
notable difference in ORR between patients with RASH grade
22 and those with grade <1 (21.1% [95% CI, 9.6-37.3] vs
19.2% [95% CI, 6.6-39.4]), the DCR was higher in those with
more severe RASH (60.5% [95% CI, 43.4-76.0] vs 34.6% [95%
CI, 17.2-55.7]).

Pharmacokinetics. Plasma sampling for PK analyses was per-
formed in all six patients enrolled in the first step. On day 8,
the values of Cp.x were 1760 + 456.9 ng/mL (mean + SD) for
erlotinib, 169.7 + 64.5 ng/mL for OSI-420 and 22 700 *
3272.9 ng/mL for gemcitabine. The AUC;,, was 29 001 +
6560 h ng/mL, 2748 + 788 hng/mL and 10 717 + 1458 h
ng/mL (mean * SD), respectively. The mean 7., was 8.0h
(range, 2.0-239h), 9.0h (2.0-239h) and 0.51h (0.45-
0.57 h), respectively. Also on day 8, the mean plasma t;,, was
54.92 h (range, 9.25-144.61 h), 32.79 h (10.36-60.46 h), and
0.63 h (0.31-1.14 h), respectively. The CI/F of erlotinib and
gemcitabine showed interindividual variability; the CL/F on
day 8 was 3972.6 = 772.1 mL/h (mean + SD; coefficient of
variation 19.4%) and 146 580.4 + 31 101.3 mL/h (21.2%),
respectively.

Biomarker analysis. Of the 106 patients enrolled, EGFR
mutation status was evaluated in 47 patients (44.3%), all of
whom had wild-type EGFR. The mutation status of the remain-
ing patients was classified as unknown because samples were
not available (30.2%), not examined (9.4%) or the results fol-
lowing sequencing were inconclusive (16.0%).

Discussion

This study was designed to initially assess the safety of erlotinib
with gemcitabine for Japanese patients with pancreatic cancer,
in whom there had been no prior exposure to either drug. As no
significant safety concerns were raised in the first step of the
study, enrollment of a further 101 patients was performed.
Although the incidence of AE in this study was higher than in
the PA.3 study, the incidence of grade 3—4 AE was similar.?

Despite these results, no new AE specific to Japanese patients
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were observed. As expected, RASH and gastrointestinal events
were among the most common AE in this study, and most of
these cases were mild to moderate in severity.

Interstitial lung disease-like events were reported in nine
patients (8.5%; grade 1/2/3, 3.8/2.8/1.9%) in the current study,
while its incidence was reported to be 2.4% in patients treated
in the erlotinib plus gemcitabine arm of the PA.3 study @8
addition, in Japanese patients with advanced pancreatic cancer,
ILD-like events were reported in two (6.1%) of 33 patients trea-
ted with gemcitabine plus S-1, and were reported in three
(1. l%) of 264 patients with gemcitabine monotherapy, respec-
tively.®*** Likewise, the higher incidence of ILD-like events
were documented using S-1 or erlotinib in combination with
gemcntabme compared with gemcitabine as monotherapy in
patients with pancreatic and biliary tract cancer.® On another
front, outside of Japan, a high incidence of ILD-like events was
reported in gemcuabme and paclitaxel combination therapy in
patients with NSCLC.®® From the above information, consider-
ing the higher incidence of ILD when gemcitabine is used in
combination, an additive effect from such combinations cannot
be ruled out.

In NSCLC, Japanese patients have an increased risk of devel-
oping ILD-like events when treated with EGFR TKI.%*3"3%
Fatal cases of ILD-like events have been reported followmg
EGFR TKI administration for the treatment of NSCLC.¢
Importantly, however, no patients died due to an ILD-like event
in this study. Seven patients experienced ILD-like events of
grade 1-2 in severity. This may be due to active management of
ILD-like cases during the study period. This management
included regular and immediate chest X-rays, in addition to
diagnosis with CT scans after any early signs and symptoms
were observed (e.g. pyrexia, cough or dyspnea), timely discon-
tinuation of the antitumor drugs (as a precautionary measure in
case these drugs were associated with the symptoms) and appro-
priate treatment for the events (including oral/pulse steroids).
By appropriately treating the early symptoms of ILD-like
events, patients could restart antitumor therapy (chemotherapy:
treatment change). In this study, the onset time for ILD-like
events varied markedly between patients (7-187 days). It is
therefore necessary to monitor the patients throughout the treat-
ment period.

All of the patients who developed ILD in this study were
current or past smokers, and smoking status has been shown to
be a risk factor for ILD in the NSCLC population.®® Results
from the multivariate analyses in this study suggest that emphy-
sema is also a risk factor for developing ILD; six of the nine
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patients with ILD-like events were diagnosed with emphysema
at baseline. Although the number of reports of an ILD-like
event may have been artificially elevated due to underlying
patient baseline characteristics and the active management of
ILD-like events, these results demonstrate the need to consider
the risk of ILD-like events in Japanese patients treated with
TKI. In particular, it is important that chest CT scans are clo-
sely checked for the presence of emphysema or comorbid ILD
and that pulmonary status is assessed prior to treatment admin-
istration.

This study corroborates the results of the combination of gem-
citabine and erlotinib shown in the PA.3 study. The median OS
in this study of 9.23 months was longer than those reported in
trials with gemcitabine alone. In this study, patients who experi-
enced skin toxicity of grade 22 had better outcomes than those
with less severe toxicity or the overall study population. Retro-
spective analyses of data from the PA.3 and AViTA studies
have found a significant association between the development of
skin toxicity and efficacy in patients with pancreatic cancer trea-
ted with erlotinib-based therapy, although the precise mecha-
nisms for the association between skin toxicity and effectiveness
are unknown, 284142

Although the presence of mutations in the tyrosine-kinase
region of the EGFR (§ene appears to predict a better response to
erlotinib in NSCLC,“** this has not yet been evaluated in pan-
creatic cancer. EGFR mutations are very rare in patients with
pancreatic cancer;*>*” indeed in the present study, no EGFR
mutations were detected. Further work is required to determine
whether EGFR mutations can be used as predictive markers for
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Objective: The aim was to determine the recommended dose of combined chemotherapy
with mitoxantrone and uracil/tegafur (Phase | part) and to clarify its efficacy and safety in
patients with advanced hepatocellular carcinoma at the recommended dose (Phase Il part).

Methods: Patients eligible had histologically confirmed, chemo-naive advanced hepatocellular
carcinoma and were amenable to established forms of treatment. The therapy consisted of

mitoxantrone administered intravenously at one of three dosages (6, 8 and 10 mg/m?/day) on
day 1 and uracil/tegafur administered orally at 300 mg/m? from day 1 through day 21. The treat-
ment was repeated every 4 weeks until evidence of tumor progression or unacceptable toxicity.
Results: A total of 25 patients were enrolled. In the Phase | part, dose-limiting toxicities
occurred in all three patients, given mitoxantrone at the dosage of 10 mg/m?day, and the rec-
ommended mitoxantrone dosage was determined to be 8 mg/m?/day. Among 19 patients admi-
nistered the drug at the recommended dosage, 1 patient (5.3%) showed partial response,
8 patients (42.1%) showed stable disease and 10 patients (52.6%) showed progressive
disease. The median survival and median progression-free survival were 8.4 and 2.5 months,
respectively. The most common toxicities were Grade 3—4 leukopenia (63.2%) and neutropenia
(68.4%).

Conclusions: Mitoxantrone at 8 mg/m? combined with uracil/tegafur at 300 mg/m?®/day was
determined to be the recommended regimen. Although this regimen was generally well toler-
ated, it appeared to have little activity against advanced hepatocellular carcinoma. These find-
ings do not support the use of this combination regimen in practice.

Key words: hepatocellular carcinoma — chemotherapy Phase I/l — mitoxantrone — uracil/tegafur

INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most com-
monly occurring cancers worldwide (1,2). Surgical resection,
liver transplantation and local ablation therapy, including
radiofrequency ablation and ethanol injection, are considered
as curative treatment for HCC (3). Transcatheter arterial

chemoembolization (TACE) has been applied to patients
with advanced incurable HCC (4,5). However, the majority
of HCC patients develop recurrence or metastasis, regardless
of the treatment modalities employed. Although patients
with HCC at this advanced stage are generally treated by
systemic therapy, the prognosis remains poor (6,7). Sorafenib

© The Author (2010). Published by Oxford University Press. All rights reserved.
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is an orally administered molecular-targeted drug that targets
tumor cell proliferation and tumor angiogenesis by inhibiting
the serine—threonine kinases Raf-1 and B-Raf and the recep-
tor tyrosine kinase activity of vascular endothelial growth
factor receptors 1, 2 and 3 and platelet-derived growth factor
receptor B. This drug was reported to confer an overall survi-
val advantage, with manageable toxicity, in comparison with
placebo in a Phase III trial, and it has been accepted world-
wide as the first-line chemotherapy for advanced HCC (8).
But the advantage is modest. There is urgent need to
develop more effective regimens.

5-Fluorouracil (5-FU) has been widely used for the treat-
ment of various gastrointestinal malignancies, including
advanced HCC (9,10). A high level of efficacy can be
expected when the drug is given as a continuous intravenous
infusion (11). However, this would necessitate a permanent
intravenous access. Uracil/tegafur (UFT) is an orally adminis-
tered drug which is a mixture of uracil and tegafur at a molar
ratio of 4:1. Tegafur is a prodrug of 5-FU that is hydroxylated
and converted to 5-FU by hepatic microsomal enzymes, and
uracil prevents the degradation of 5-FU by inhibiting the
enzyme dihydropyrimidine dehydrogenase, which results in
an increased level of 5-FU in the plasma and tumor tissues
(12,13). UFT has been reported to be as effective as intrave-
nous 5-FU for the treatment of malignancies (14,15) and to be
effective for the treatment of advanced HCC (16,17).

The therapeutic usefulness of doxorubicin in patients with
advanced HCC has also been widely explored since the
1970s. A randomized trial in which doxorubicin was com-
pared with supportive care alone for advanced HCC showed
a significant survival benefit in the doxorubicin arm.
However, treatment with this drug has not been accepted as
a standard chemotherapy because of the high rate of fatal
complications reported (18). Mitoxantrone, another anthracy-
cline, has shown similar antitumor activity to that of doxoru-
bicin in both human tumor cell lines and animal models of
leukemia and has fewer myelotoxic and cardiotoxic effects
than doxorubicin (19). Clinical trials of mitoxantrone have
also demonstrated moderate activity against HCC, with a low
incidence rate of adverse effects (20,21).

Combination chemotherapeutic regimens composed of a
fluoropyrimidine and an anthracycline antibiotic have been
reported to show moderate efficacy against HCC with toler-
able toxicity (22—24), but combined chemotherapy with UFT
and mitoxantrone has not yet been examined. We conducted
Phase I/II studies to determine the recommended dosage of
the combination of UFT with mitoxantrone (UFM regimen)
and to clarify the efficacy and safety when administered at the
recommended dose in patients with advanced HCC.

PATIENTS AND METHODS
ELIGIBILITY CRITERIA

The eligibility criteria for study enrolment were: (i) patients
with histologically confirmed HCC, who were (ii) unsuitable

for surgical resection, local ablation therapy or TACE, (iii)
were >20 years old, (iv) had an Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of 0—2,
(v) had adequate bone marrow function (white blood cell
>3000 cells/mm?, absolute neutrophil count >1500 cells/
mm?, platelet count >70 000 cells/mm?> and hemoglobin
>8.0 g/dl), renal function [serum creatinine concentration
<upper limit of normal (ULN)] and hepatic function [serum
albumin level >3.0 mg/dl, total bilirubin level <3.0 mg/dl,
serum aspartate aminotransferase (AST) and alanine amino-
transferase (ALT) levels <5.0 x ULN], (vi) had a life
expectancy of at least 12 weeks and (vii) provided written
informed consent from each patient.

The exclusion criteria were: clinically evident congestive
heart failure, serious cardiac arrhythmia, active or sympto-
matic coronary artery disease or ischemia, clinically serious
infection, seizure disorder requiring medication, prior malig-
nancy (any cancer treated curatively was permitted), clini-
cally evident brain or meningeal metastasis, and pregnant/
lactating women. This protocol was approved by the
Institutional Review Board for clinical investigation of the
National Cancer Center, in conformity with the provisions of
the Declaration of Helsinki, Good Clinical Practice guide-
lines, and local laws and regulations.

STuDY TREATMENT

UFT was administered orally at the dose of 300 mg/m? per
day in two divided doses for 21 consecutive days, followed
by a rest period of 7 days (400 mg/body per day in patients
with a body surface area of <1.50 m* and 500 mg/body/day
in patients with a body surface area of >1.50 m?).
Mitoxantrone was given as a 60 min intravenous infusion on
day 1. This cycle was repeated every 28 days. Patients con-
tinued to receive additional courses of this regimen until a
cumulative dose of mitoxantrone of 100 mg/m?, evidence of
disease progression or the appearance of unacceptable
toxicity.

PHASE I PART

The objectives of the Phase I study were to investigate the
frequency of dose-limiting toxicity (DLT) and to determine
the recommended dose of mitoxantrone and UFT. The cri-
teria of DLT included: Grade 4 leukopenia or neutropenia,
Grade 3 neutropenia accompanied by fever (>38°C) or
infection (clinically or biologically confirmed), thrombocyto-
penia <25 000/mm® or necessity of transfusion, Grade 3 or
4 non-hematological toxicity (except nausea/vomiting, anor-
exia, fatigue and hyperglycemia), AST and ALT >10 times
the ULN, suspension of UFT administration for over 3 suc-
cessive weeks, or an over 6-week delay in the commence-
ment of the next treatment cycle.

Three possible dosage levels of mitoxantrone (Level 1:
6 mg/m*/day, Level 2: 8 mg/m?/day and Level 3: 10 mg/m*/
day) were assigned for the Phase I part (Table 1). The first

— 521 —

LL0g ‘g Areniga4 uo ngnyebj-nyebie-uloAy 1e B1o°s[eulnolpioyxo ool woly papeojumo



Table 1. Dose-escalation schedules of mitoxantrone and uracil/tegafur

Dose level Mitoxantrone UFT Number of
(mg/m?) (mg/m?) patients enrolled

1 6 300 3

2 8 300 6

3 10 300

UFT, uracil/tegafur.

patient to enter the study was started at Level 1. At least
three patients were treated at this level and observed for
DLT. Dose escalation was continued until at least one-third
of the patients in a given cohort showed DLT. If none of the
first three treated patients developed DLT during the first
cycle at a specific dose level, the dose escalation was contin-
ued. If one of the first three treated patients developed DLT
at any dose level, three additional patients were entered at
the same dose level; if only one or two of six patients at a
given level experienced a DLT, the dose escalation was con-
tinued. The maximum tolerated dose (MTD) was defined as
the dose level at which one-third or more of the patients
experienced a DLT. The recommended dose for the Phase II
study was defined as the dose level preceding the attainment
of the MTD.

Pr4se IT P4rT

The primary endpoint of the Phase II part was the objective
response rate. The secondary endpoints were the overall sur-
vival, progression-free survival and the frequency and sever-
ity of adverse events. The Phase II part was begun after
determination of the recommended dosage from the Phase I
part.

ASSESSMENT OF THE RESPONSE AND ToXICITY

Physical examination including cardiac symptoms, complete
blood cell counts, serum chemistries and urinalysis was per-
formed at the baseline and at least once every 2 weeks after
the start of the treatment. Dynamic computed tomography or
magnetic resonance imaging was undertaken to evaluate the
response at 4- to 6-week intervals after the start of treatment.
Tumor response was assessed using the Response Evaluation
Criteria in Solid Tumors (25). Toxicity was graded according
to the National Cancer Institute common toxicity criteria,
version 2.0. Progression-free survival was calculated from
the first day of treatment to the appearance of evidence of
tumor progression, clinical progression or last date of
follow-up. The overall survival was calculated from the first
day of treatment until death due to any cause or date of last
follow-up. Survival data were analyzed using the Kaplan—
Meier method.

Jpn J Clin Oncol 2010 Page 3 of 6

STATISTICAL ANALYSIS

In the Phase II part, the primary endpoint was the response
rate, and data from at least 19 patients were accrued. The
threshold response rate was set at 5% and the expected
response rate at 15%. If no responses were observed in the
19 patients and the upper limit of the 90% confidence inter-
val (CI) did not exceed the expected rate of 15%, the UFM
regimen was judged to have no activity against HCC. If
response was confirmed in one or more of the 19 patients,
the decision of whether or not to proceed to a further study
using the UFM regimen was taken on the basis of other
factors, such as the safety and rate of response, overall survi-
val and time to progression in this study.

RESULTS

PATIENTS

From April 2004 to April 2007, 25 patients were registered
for the present study: 12 patients completed the Phase I part
(Level 1: 3 patients, Level 2: 6 patients and Level 3: 3
patients). Nineteen patients who received the recommended
dose (6 patients received this dose during the Phase I part)
were analyzed during the Phase Il part. Table 2 shows the
baseline characteristics of the patients in the Phase I and
Phase II parts of the study of the UFM regimen. There were
19 males and 6 females with a median age of 67 years. All
the patients had a good ECOG PS score of 0—1. There were
21 (84%) and 4 (16%) patients with the Child—Pugh Stages
A and B, respectively. Thirteen (68%) patients had extrahe-
patic metastasis, and the major sites of metastasis were
lymph node [n = 7 (28%)] and lung [n = 6 (24%)].

TREATMENTS

In the Phase I part, there was no occurrence of DLT at the
Level 1 and Level 2 doses, but all of the three patients who
received the Level 3 dose experienced DLT; two of these
patients developed Grade 4 neutropenia and one patient
developed Grade 3 creatinine elevation. The additional three
patients at the Level 2 dose did not experience any DLT.
Therefore, Level 3 was considered as the MTD and Level 2
(UFT 300 mg/m? and mitoxantrone 8 mg/m?) as the rec-
ommended dose for the Phase II part.

At the recommended dosage level, a total of 69 courses of
the UFM regimen were administered with a median of three
courses to each patient (range, 1—8 courses). The dose inten-
sity was 98.9% of the planned dosage for mitoxantrone and
97.9% for UFT.

The reasons for treatment discontinuation in the Phase I
and Phase II parts were disease progression in 19 patients,
liver dysfunction in 1 patient, DLT according to this protocol
in 3 patients during the Phase I part and an over 6-week
delay in the start of the next course because of the develop-
ment of leukopenia in 2 patients. After abandoning the UFM
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Table 2. Profile of hepatocellular carcinoma patients population

Table 3. Toxicity

Phase I Phase II

No. of patients 12 19
Gender

Male 9 14

Female 3 5
Age (years)

Median 63 67

Range 56—78 56-77
Performance status

0 11 7

1 1 12
Viral marker

Hepatitis C antibody+ 7 7

Hepatitis B antigen+ 2 5
Previous treatment

Surgical resection 4 10

Percutaneous ablation therapy 3 3

Transcatheter arterial chemoembolization 5 8

Transcatheter arterial infusion 3 5

Radiation therapy 1 2

None 3 3
Child—Pugh classification

A 8 17

B 4 2
UICC tumor stage®

111 4 6

IVa 3 1

IVb 5 12

Portal vein tumor thrombosis
(+) 5 4

Extrahepatic metastasis

Lymph node 5 7
Lung 0 6
Bone 0 3
Adrenal gland 0 1
Peritoneum 0 1
None 7 6

2The International Union Against Cancer, 6th edition.

regimen, 10 patients received the second-line treatment. Five
patients received systemic chemotherapy, one patient
received UFT alone and four patients received a combined
chemotherapy with UFT and doxorubicin. Two patients
received transcatheter arterial infusion with cisplatin, one
patient received salvage TACE because of HCC rupture
during the follow-up period, one patient received salvage

Toxicity grade Phase I part Phase II part
Level 1 Level 2 Level 3 Level 2
(n=3) (n=206) n=3) (n=19)

1-2 3 4 1-2 3 4 1-2 3 4123 4

Hematological toxicity

Leukopenia 2 1 00 2 00 1 1 4 9 3
Neutropenia 0 1 00 2 00 02 4 1 2
Thrombocytopenia 1 1 00 001 00 4 1 0
Anemia 0 001 000 001 0 0
Non-hematological toxicity
Nausea 3 000 00 2 003 0 0
Anorexia 0 00 2 001 003 0 0
Elevated bilirubin 2 000 1 01 00 6 0 0
Hypoalbuminemia | 000 000 001 0 0
Fatigue 0 000 001 001 0 0
Hyperpigmentation 0 000 000 001 0 0
Constipation 0 000 000 001 0 0
Elevated creatinine 0 000 000 1 00 0 0
Elevated AST 0 001 000 00 2 1 1®
Elevated ALT 0 001 000 001 2 1°
Liver dysfunction 0 000 000 000 0 1*

AST, aspartate aminotransferase; ALT, alanine aminotransferase.
#Death related to adverse event.

radiofrequency ablation because of rapid growth of HCC that
needed control and one patient received immnunotherapy.

ToxiciTy

Table 3 summarizes the toxicities observed in the patients.
At the recommended dose (level 2), the major Grade 3—4
hematological toxicities were leukopenia (63.2%) and neu-
tropenia (68.4%). The most common non-hematological
toxicities were elevated serum total bilirubin level (31.6%),
elevated AST level (26.3%), elevated ALP level (26.3%)
and anorexia (21.1%); however, no Grade 3—4 non-
hematological toxicities were observed. One patient died of
hepatic failure due to hepatitis B virus (HBV) reactivation.

EFFicacy

Of the 19 patients who were administered the recommended
dosage, 18 died during the follow-up period. All of the 19
patients administered the recommended dosage were evalu-
able for tumor response; of these, 1 patient achieved partial
response (PR), with an overall response rate of 5.3% (95%
CI, 0.0—26.0%). Eight patients (42.1%) had stable disease
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Figure 1. Overall survival and progression-free survival in 19 patients at
the recommended dose. Tick marks indicate censored cases.

and 10 patients (52.6%) had progressive disease. The 1-year
survival rate, median overall survival, median progression-
free survival and time to progression were 26.3%, 8.4
months (95% CI, 5.4—11.4) and 2.5 months (95% CI,
1.5-3.5), respectively (Fig. 1).

DISCUSSION

Systemic chemotherapy for unresectable HCC is recognized
as an important treatment modality, because some patients
who have recurrent or very advanced disease are not suitable
candidates for effective local treatments such as surgical
resection, liver transplantation, local ablation therapy and
TACE. Many patients with HCC have underlying chronic
liver disease and impaired hepatic function, increasing the
toxicity of standard doses of many chemotherapeutic agents
and causing difficulty in delivering combination chemothera-
pies. The results, in terms of the therapeutic efficacy, of
investigation of cytotoxic agents for advanced HCC have
been disappointing, with few agents have yielded response
rates of over 20%, and no cytotoxic agents have produced
convincing survival benefits in the Phase IlI setting (26—28).

In Japan, only five anticancer agents, UFT, adriamycin,
cytarabine, mitomycin and 5-FU, had been approved for the
systemic chemotherapy of HCC by the Ministry of Health,
Labor and Welfare of Japan before sorafenib has been
approved. Among these drugs, the results of multiagent regi-
mens containing both a fluoropyrimidine and an anthracy-
cline antibiotic have shown favorable results for advanced
HCC (22—24). Thus, it was expected that the combination of
mitoxantrone and UFT (UFM regimen) would have effective
anticancer activity, and we conducted a Phase I/II study to
evaluate this regimen.

In the Phase I part, we determined the recommended dose
of mitoxantrone as 8 mg/m* on day 1 and of UFT as
300 mg/m” from days 1 to 21 of a 28-day cycle. The DLTs
observed at Level 3 were Grade 4 neutropenia (two patients)
and Grade 3 creatinine elevation (one patient).

Jpn J Clin Oncol 2010 Page 5 of 6

Patients with HCC tend to experience more severe myelo-
suppression and hepatic toxicity than those with other malig-
nant diseases, because most have underlying cirrhosis, which
is usually associated with compromised hepatic function,
leukopenia and thrombocytopenia (24). In 19 patients treated
at the recommended dose level, the most frequently encoun-
tered toxicities were leukopenia and neutropenia, which are
well-known toxicities of the two drugs. When compared
with that in trial of mitoxantrone or UFT for other malignan-
cies, Grade 3 or 4 hematological toxicities occurred more
frequently (29—31). However, these toxicities were revers-
ible and generally well tolerated in patients with advanced
HCC, except for one case of treatment-related death; this
patient developed hepatic failure due to HBV reactivation,
because no antiviral drug for HBV infection, such as lamivu-
dine or entecavir, was given. This is a well-recognized com-
plication in patients with HBV infection who received
immunosuppressive therapy or chemotherapeutic agents
(32,33). Thus, patients with HBV infection should receive
prophylactic antiviral treatment before chemotherapy.

In the current study, 1 of the 19 patients showed a PR
(response rate, 5.3%). However, the rate of progressive
disease was 52.6%. In addition, the result of median time to
progression was only 2.5 months. Those results were unfa-
vorable when compared with those reported from other clini-
cal trials (8,21—23). Therefore, this regimen is considered to
be ineffective and cannot be recommended for use in clinical
practice. There were several reasons for this negative result.
One of the reasons was the number of anticancer drugs in
the regimen. A regimen containing two drugs may have little
activity, and three or more drugs may be needed to obtain
activity against HCC, because many of the regimens that
have been shown to exert anticancer effect against HCC
contain three or more drugs. The other reason was the rec-
ommended doses of the drugs in this regimen. We set the
criteria of DLT which had included Grade 4 neutropenia or
leukopenia. Two patients experienced DLT based on these
criteria. However, both recovered soon, with only obser-
vation. Therefore, the criteria may be too strict, although the
two drugs have been used at these recommended doses for
other malignancies. It may be possible to set higher dose
levels to obtain higher antitumor effect.

Recently, increasing knowledge of the molecular patho-
genesis of HCC as well as the introduction of molecular-
targeted therapies has created an encouraging trend in the
management of HCC. Combination regimens consisting of
molecular-targeted agents such as sorafenib and cytotoxic
agents have been reported as promising regimens for patients
with advanced HCC and other malignancies (34—37). The
UFM regimen itself has little antitumor activity, but the
result may be useful in the setting of future clinical trials of
cytotoxic agents used in combination with molecular-
targeted agents.

In conclusion, the recommended dose was mitoxantrone at
8 mg/m?> and UFT at 300 mg/m?/day. A combined che-
motherapy with mitoxantrone and UFT appeared to show
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little activity in patients with advanced HCC, although this
regimen was generally well tolerated. These findings do
argue against the use of this regimen in clinical practice.
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BE  BEEICNTAEREAL B BERE0—E& UTlRER PILESREEROGETITNN,
HHE Tl gemeitabine & S-1 BIE<BLSNTWA. &if, gemcitabine B3A%E &~ gemcit-
abine+cisplatin #tAESE (GCEHL) (LD TY MELEHENTON, GCEEDEERICHT
DIEEABEEMABEIIFONTLD. &5(C bevacizumab A° cetuximab K EDDFEMEZBULT Lk
EUHMEEE-SHFDITONTLD. —7. gemcitabine+S-1 HABEECHERIFHRENRES
NooHh, S LMEEERERICKDREIINED ONTVS. BEEROMEREIEEICDVTCIFRE
& CIBEAREEIFHEI L TULEL. hHAETIE gemcitabine 2 W& S-1 ZDCW < OHDEE
FRABONTONTHD, SEEEMBREBIEEDBILDERFENS.

REIME  PEE BER 25CPRE HTENR WEREEERE

FL&IC

AR B b, SR IC B S BN
BRASHE &, MR B S N D IR 12500
SR A, FFRIRE LR RN O 41% % &
WHI LS, BAOKE 2009 12X B LR
FEREUEH 1700 ATH A, —F, FFHMVIRE RS
ZAEHA 11700 ADSH 2 ICRE LT Y. F#
IZoWTIE, WEEEIC BT A 5 EAETERIZIFAIE
B 28%~36%7", RFAMIBERE 26% R LB
PEACE o TEDVDHBH, WThLHETEEHD
Tl Wy,

JHASHE B OF B OUF I ER AL FERED
RS, &) IS ASE T Y, MR & L
REEEDT b T & 72 B4, DAETIE gemcit-
abine (GEM) & tegafur/gimeracil/oteracil potas-
sium fEEA] (S1) IR HWLENTWS, &5
1Z. GEM +cisplatin  GEM + S-1 @ ff Ji # 1 A%

1) AR EF PR 2R GRS By PR
Systemic chemotherapy for cholangiocarcinoma

AALN, KBEAZEBERBRL T TETY
5. FRTREERIINT 2L REORLEDE)
FHZ DWW TSR T 5.
| REERE T 2R EEORENEIR

INF T, MHEHICHT 2T, B
THWOL N RV RRABRE LTHEAALNRS Z
EAE L, GEMA2YHAH 2 widif B #iE L
LT DBKRABEI TN TE 7 (Table
1) e T 1L GEM Mo 55
I HIRERTIE, B9% 175%, &EFEHM (0S)
i 76 A HEY, FRFCHEERTEICHY
5Tz uracil/tegafur (UFT) % doxorubicin
e LI AR B 2 GE RS S, 2006 4 6
H, MHEHEICH T A RBEEIC KB SNz, 7y
k) 3V VELECHWORTEY, BT
capecitabine, DWW E TIXZS1 A HM B %5 v i
GEM kot CcflibhTwa (Tablel). b3
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Table 1. YIRAHENEEHE 203 2 Bk o E 2 BRR R

Regimen n Resrp;(t)gse M;%ign Meéiisan Author (year)
Gemcitabine 40 175% 26mo 76mo Okusaka (2006)%
S 19 21.0% 3.7mo 8.3mo Ueno (2004)1
Sl 40 350% 3.7mo 94mo Furuse (2008)'
Gemcitabine/capecitabine 45 3L1% 7mo 14mo Knox (2005)%
Gemcitabine/capecitabine 45 31.8% 6mo 14mo Cho (2005)%
Gemcitabine/S-1 35 34.3% 59mo 11.6mo Sasaki (2010)'®
Gemcitabine/oxaliplatin 33 355% 5.7mo 154mo André (2004)16
Gemcitabine/oxaliplatin 31 26.0% 6.4mo 11mo Harder (2006)'"
Gemcitabine 206 155% 5.0mo* 81mo** Valle (2010)
Gemcitabine/cisplatin 204 26.1% 80mo* 11.7mo* *
Gemcitabine 42 11.9% 3.7mo 7.7mo Furuse (2009)%
Gemcitabine/cisplatin 41 195% 5.8mo 11.2mo

PFS ; progression-free survival, OS: overall survival, * /¥ — K}t 063 (95%CI: 051 ~ 0.77), p < 0.001,
*x N — N 064 (95%CI @ 052 ~ 0.80), P < 0.001.

TlE, 2RI 21~35%, OSH Y fii 83~94 7
F & BAF e B R O N E 610, 2007
48 1, B I ARBUBIGATRRE S i CT\n b, 2007
EOMERSIHT 4 P54 T, YBRAHEIRE
R AR RRE R 54 a v b
nD—LENERREORIFLZBEENREL
T, GEM & % Wi S1 I X 2 {bfdafi g =
nTwah",

JHEH BT 5L A PFR#E T, EICGEM
FEAEHELTTILEY) IV VA, T7FF
S EOIH E OPEHFHESRA LTS
(Table 1). %% 2 ¥ [® T 47 b 1 72 GEM ¥4k &
GEM +cisplatin ff ] (GC #i:) @ F v ¥ AL
11 M 3AER Cld GEM HARTE OB R 15%, i
EALEMIE (PFS) mhdefE 4 7 AL, GC#
HRECIEEE 24%, PRSI 8 7 H & PEH
FEDH BEAURIE S h®, 5] & kv CRBELZ
8 I M REE (ABC-02 B 25frbh7z. €0
K5, GEM BLMEEICH, GCHBEHTHEL
AFEHEOERESHR S (Figurel), HEF
SHMPBECRELELZRD LD oY, —F, b
HETH ABCOZ HEBREFKDL I AV TIT VY

LB (BT-22 3BR) »Mrbh, (RIFFEK
5 5 A% 2000 4E K E R EH ¥4 & (ASCO) T
HEE NP (Tablel). T 6 DRAERTIEZ GEM
V3l oo B BT R 1000mg/m?, 30 4 B i
AR SN, cisplatin i 1 B 25mg/m* & K
ARETHES I wihoRHbE1E, 28
WL, 1EAKED3EEZ 1A 27 0vET S
LY A TdhAH. Cisplatin DFG5EEZ PR L
Ll bhHEEIANVEFICL, ROsRIZOR
NWolzbERINTWE. G, DHFETHIOD
BRI X % GC #EiE A B AS BB JIH 28 9 120
THEHLVEEERE 2> T bDEEZD
ns.

PEo X9, GCHREDEITIER N S
HEHEREREEEOONTETVAEDY, MLTF7FF
% ¥ #| T & B oxaliplatin & GEM & @ ff A
(Gemox #iE) TRZEM LOKEI HESh T
% (Table )7, 4 ¥ FiZBWTHEAGRE (BSC)
& 5-FU+folnic acid (FUFA), Gemox ® 3 #IC
& B LIRS IT b, OS HRMEA BSC £ 45
A1 H, FUFA# 46 7 H, Gemox B 94 7 A &,
Gemox IZBWVWTHBELFHEOUEI RS TW
% (p=0039)%.

(23)
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100+ S
Hazard ratio for death,
) 0.64 (95% C), 0.52-0.80)
Y P<0.001
75
S
£
3 50
w0
I
é
25+
e ] 1 1 I T 1 T 1
0 4 8 12 16 20 24 28 32
Months since Randomization
No. at Risk
Gemcitabine 206 151 97 53 28 15 4 3 2
Cisplatin—gem- 204 167 120 76 51 28 17 8 2
citabine
Figure 1. YIBRASRENARAR (24§ % gemcitabine & gemcitabine/cisplatin @ 7 > ¥

LAeltBGER (ABC-02 38R) TR,

—7%, GEM & 7 2{bE¥V 3 ¥ V¥, $FIC cape-
citabine % S-1 OHFHTL AR HE E L T
% (Tablel). THHOH TR TIE 116~14
A H®OS A LN TE Y, GC #ik
LIZIZF%ETH A, HOE T 2010 4 4 H 3L,
cisplatin (X JHE R I EIEARE I THH T,
GEM +S-1 PFHI#EH: (GS##H) ~nlifEd K&
v B, HARBRESENZE S V-7 (JCOG)
TIE S-1 Hiphiri & GSHEIED T » ¥ A MLILEEE
I HRBDTTbI, T TICFED 100 Bl OIEFIE
RAHET LT 5.

AR, RAOGTHEYY, 5T 8IETH 0L
X, AYAHIRI R A BB T HBLR A D
W - ERICOBDND Y S NMEER YT v b
ELT LW TENEORENEAIITTOIRT
XTwa, JEEBICBVTY, SISTsTE
B oZEB DM 3 h*, VEGFR B X UF EGFR B
EROFMPELRIET 5L TE T
2P0 JHEMC BT A S TREAEORRIE, H
#| & L T i erlotinib %X sorafenib 7z &' T & 11 #H
RERDSITONTWEY, ChETOLIAhHok

(24)

BRIZELNLTY R\ (Table2)® 2, —4,
EGFR 12 &t § % $it fk % cetuximab & % \» i&
VEGF 12%f 3 5 $iL{A 3 bevacizumab (X, GEM +
oxaliplatin fFH#EE: (Gemox) ~® LEERI R %
Mo 2B T b, BIF % B R R
XN T 5 (Table 2). Gemox & Gemox + cetuxi-
mab ® 7 » ¥ AMLELEBHE b fTD N, PR
Tl& cetuximab O fFHH T PFS i EARHE X
TWwhY,

TFENEOMETHMHEFE LT, erlotinib %
gefitinib ® EGFR ¥ ¥ » ¥+ —EHEHE T
EGFR #{x-T ® %, cetuximab % &' $T EGFR
Pk Cld Keras T OZBEEH OH 1 &
REZEFEYVH B EVRENTWS, JHEHET
BINOEEO MY 5 ¥ 7T M EE
BoOBRARB/IZFERR LR, KBCX2%E2E
», FolEHshtusy., ShiE ToFENE
L BAKHERERRABREITOATEST, 4
#®, EFETORMEHLMIL, FRIELR
SRR FENIIRE SN S.
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Table 2. SIBRARERHERE 3 2 70 T- BN FE O RE At

1105

Regimen n Rei[;(t):se Msgiéin Meodéan Author (year)
Erlotinib 42 7% 2.6mo 7.5mo Philip (2006)2
Lapatinib 17 0% 1.8mo 5.2mo Ramanathan (2009) 2
Sorafenib 36 6% 2mo 6mo El-Khoueiry (2007)2"
Sorafenib 46 2% 23mo 44mo Bengala (2010)%
Bevacizumab/erlotinib 34 20% - - Holen (2008)2
Gemcitabine/oxaliplatin/bevacizumab | 35 40.0% 70mo 12.7mo Zhu (2010)%
Gemcitabine/oxaliplatin/cetuximab 30 63.3% 8.3mo 12.7mo Gruenberger (2009)3"
Gemcitabine/oxaliplatin 51 (16.7%) 5.0mo - Malka (2009)3%
n =18
Gemcitabine/oxaliplatin/cetuximab 50 11.1% 7.0mo =
(n = 18)
PFS : progression-free survival, OS : overall survival.
Table 3. JHEHA & BRBEHE (26§ 5 1L o ih e AT
Author (year) Tumor site n Ref};(t): . Tumo:a(t:g el Me(()iéarl
. Cholangiocarcinoma 500 20.2%])* 59.7% 9.3mol®
Eckel 33
sliel. ) Gall bladder cancer 471 34.4% 60.5% 7.2mo
Intrahepatic 126 6.0% 54.0% 8.4mol*
cholangiocarcinoma
Yonemoto (2007)3 Extrahepatic 97 57% 54.2% 102mol| 1¢
cholangiocarcinoma
Gall bladder cancer 169 10.6% 57.4% 6.5mo

OS : overall survival, ap = 0904, b p = 0048, <p = 0072, 4p = 0.029.

Il {EREEICE T S REREORFH

JRERIIN T 2 LML T, BE, FNBX
OSHFAVIRAE S, MRZEHE, FLUHEME A —4G L CHRER
RETHDONTVA, AL, ThboOiEE,
EWIIAHTEREERCTHREERELHLE L,
oA AFEE LTHRETT 2080 S Uik LideReis
&N 5.1085 FEH S 2006 4F F TloAFTE N 104
OFE MR (112 HHEE, 281061 % @i L
7= pooled analysis Tld, HEBTHEIZEHVE
MEFELNEHO0O, FHRIZPERCTRIFTS
HIEMRENTWAS (Table3)™. FizbdiH
TITb 72 B LER BT OH% A M ERET
b R TEYENIE L OO0, FREHE TILE#
BEHREOFHELBVHE L E D TWb (Table
3)¥.

(25)

BT 2 WFZEC b AR AE & N BERE 2 Rl U 7o ek
DL ODHE SN TWAS. KITD GEM Hiph e
GC #L:0 HBGAER (ABC02 iER) o7 7 v —
TATIZ & B — FiEig, B9 <3 GEM B
EGCHEHTEZRIRO G D ITH L
(0.73, 95%CI : 043~1.23), NHEESH TId GC #Eek:
THRIFZEMEPELRTW S (061, 95%CI:
042~089)". % v, JHEW & RS T3 3]
WEDHRORIPEL LML REDOTVE, —
75, bHAETITH 7z UFT + doxorubicin B F 5
EOENTHRBICBWT, SBHTOFHRETFE
f#HT L7z & Z A, performance status, 12§\ T,
FHEERE ASIEARFERE ISR W FRARKF L LT
BiIFohs: (Tabled)®.

Pl &), IEEETIbFEREIC L 2HE
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Table 4. UFT +DXR #f H{baft s 1T Y B AR E MBI 1T 2 THREF 39

Variables n | Median | Hazard 95%CL | pvalue
ECOG PS 0 61 8.2mo 1 0.001
1 24 4.3mo 252 144 ~ 442
Disease site ICC/ECC/AV 43 8.4mo 1 0014
GBC 42 54mo 1.88 114 ~ 312
T-factor T1-3 62 8.1mo 1 0.035
T4 23 5.0mo 193 105 ~ 356
LDH < 300 67 8.1mo 1 0.043
> 300 18 4.8mo 185 102 ~ 335
CA19:9 < 1000 59 8.1mo 1 0.067
> 1000 26 5.2mo 1.73 096 ~ 311

OS : overall survival, PS: performance status, ICC : intrahepatic cholangiocarcinoma,
ECC : extrahepatic cholangiocarcinoma, GBC : gallbladder cancer. AV : ampulla of Vater

cancer.

OYUEH R R S OO EF I B RV
CEARMBENTVWS, JREROLEFRELIT
B2, BRABOZEZ STHICE W7o R R SR
DFTEHPLETH 5.
I WEEEEEORE

HHEHE % 13 Usd & 9 % JHIEH TIEBEYIBR AT
ORAERTLRYERYFE L, TOTFHRIIFR
THb. Lo THERORH EDO/OIZIEFHR
BilkZ B & L7-H%) e b i wf Bht ik O REAL A3
EThH5. PEETRIINT THEHBEEDS
V¥ MMLLERBIZIZE A TDRTELT, b
ME T b A B L2E# % (mytomycin
C+5FU ) & FRHMORERROA TH
5% ZoRERTIE, BEHE 158 B, THEEHE 118
Bl NEEERE 112 B, FLEUHHE 48 PIOBREHIIZD
WTER I LI S, IR T3 5 AR
AL IERE 260% \2xF L, UIRRHLAREE 14.4%
AL B CHECTRRICH -2, L
XNTWwab, —J, IBEM T 5 FEAFRIIbEE
WERE 26.7% (2L, VIBRHUMEE 241% LER
BOTwZR, PIBRARERER 2B B 1LEHR
DR EEZ 5L, WEMPIRETIIEROPUE
FRROMLT VHEEO B, ARELSHET
EBHTENRBEEINTNS.

(26)

YIBRASRERRE R T T A GEM & S1 ¢
ik HBFLETOHAENFES R, DAETI
HfE GEM ¥Ahd 5\ i3 GEM BRI X B
RN 2 fTbRTWw5. ZO% T, NPO
EANBTH BRSO T X 5 5B M AR
(BCAT) i3I EHoOAEZNEELIGEM & F
MiHMO T v ¥ AMELBGAERTH D, 300 FlO%E
BIEMEFELCERBPTH S, —F, EETE
capecitabine & observation {Z & % 55 IIT A 3L Bk
21360 % HEEIATDRTWwa, 4%, YIRAHE
JREHE L FRE, T Y5 v AW BRI
TENLLDEEZONDL., —HTR, Thoo
FHURL 2 85 T AHERER T V374 D 300 41 2L E o e
BldEr LTEY, WEHBEEROD L WIRE
WTREEVNES TIER v, IRMEHOFHRT
FNRE B ELHLE N A 7SR %2 AN LR CIT
bhaZ s, PERRPHILERELZEDY R
7adHY, MOEREILES EELREILE
EEZOND.

Bhiic

JHERR AT 28 L, (EFEEEoZEIiERE
{, FHOYEIIH R AL EOMEL AW
THbH. BEDOEE, GEM P S1OHAILXD,
JHEREOFHEH LM% EL20H Y, GCH
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Abstract

Purpose The aim of this study was to investigate the
antitumor efficacy of treatment, identify prognostic factors,
and construct a prognostic index in patients with hepato-
cellular carcinoma treated by transcatheter arterial infusion
chemotherapy (TAI) using cisplatin suspended in lipiodol.
Methods We analyzed the outcomes in a total of 94
consecutive patients with previously untreated hepato-
cellular carcinoma who were treated by TAI using cisplatin
suspended in lipiodol.

Results Twenty-seven patients (29%) showed complete
response and 21 patients (22%) showed partial response,
with an overall response rate of 51% (95% confidence
interval, 41-61%). The median survival time was 2.5 years
and the proportions of survivors at 1, 2, and 5 years were
81.6, 65.2, and 18.3%, respectively. The results of multi-
variate analysis indicated a significant association of serum
albumin >3.0 g/dL, maximum tumor size <3.0 cm, absence
of ascites, and unilateral distribution of the tumors with a
favorable survival. For clinical application, we also propose
a prognostic index based on a combination of these prog-
nostic factors. Based on this index, the patients were
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classified into three groups: those with good, intermediate,
and poor prognosis. The median survival times in these three
groups were 4.3,2.7, and 1.1 years, respectively (p < 0.01).
Conclusions TAI with cisplatin suspended in lipiodol
exhibited favorable tumor efficacy and survival in patients
with hepatocellular carcinoma. The prognostic factors
identified and the index proposed based on these factors
may be useful for predicting life expectancy, determining
treatment strategies, and designing future clinical trials.

Keywords Hepatocellular carcinoma -
Transcatheter arterial infusion chemotherapy -
Cisplatin - Prognosis

Abbreviations

HCC Hepatocellular carcinoma

TAE Transcatheter arterial chemoembolization
TAI Transcatheter arterial infusion chemotherapy
CT Computed tomography

AFP Serum alpha-fetoprotein

PIVKA II  Protein induced by vitamin K absence or
antagonist-IT

CR Complete response

PR Partial response

Introduction

Hepatocellular carcinoma (HCC) is one of the most com-
mon malignancies in the world, and its incidence is
continuing to increase worldwide. However, the prognosis
of advanced HCC remains unsatisfactory [1]. Curative
therapies such as resection, liver transplantation, and local
ablative treatments may offer a chance of improved life
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expectancy, but these treatment modalities are applicable
to only a small proportion of all HCC patients. Trans-
catheter arterial chemoembolization (TAE) has been rec-
ognized as an effective palliative treatment option for
patients with advanced HCC, because two meta-analyses
[2, 3] of seven randomized controlled trials [4-10]
showed that TAE significantly improves the survival of
unresectable HCC patients with preserved hepatic func-
tion [1]. Transcatheter arterial infusion chemotherapy
(TAI) is also often used for the treatment of advanced
HCC, but a consensus regarding the most effective che-
motherapeutic regimen has not yet been reached [11, 12].
Lipiodol, a lipid lymphographic agent, is selectively
retained by HCC tissues for prolonged periods in com-
parison with non-cancerous tissues, and is therefore
commonly mixed with anticancer agents to allow these
agents to be retained for prolonged periods of time in the
target tumor [13-15]. In a randomized controlled trial of
TAE and TAI with zinostatin stimalamer and lipiodol,
TAE did not yield superior survival as compared to TAI
in patients with advanced unresectable HCC [16]. Our
previous analysis also revealed that TAE did not signifi-
cantly improve the survival of patients with HCC in
comparison with TAI using cisplatin suspended in lipi-
odol, even though TAE is known to have higher antitu-
mor efficacy than TAI [17]. Thus, TAI may have a higher
efficacy on survival compared to TAE. If the appropriate
indications for TAI can be expanded, additional emboli-
zation may not be necessary in some patients, considering
that TAE has more deleterious effects on the liver func-
tions than TAI [17, 18]. However, proper patient selection
for TAI with lipiodol has not yet been fully investigated,
although those for TAI without lipiodol [19-21] and for
TAE [22-24] have been frequently analyzed. Analysis of
prognostic factors would suggest appropriate patient
selection for TAIL The present study was conducted to
investigate the antitumor efficacy of the treatment, and to
evaluate a number of variables that may affect survival in
patients with HCC treated by TAI using cisplatin sus-
pended in lipiodol; we have proposed a prognostic index
in patients treated with TAI based on the results of our
analyses.

Materials and methods

Patients

Between October 1987 and May 1996, 94 consecutive
patients with previously untreated HCC were treated by
transcatheter arterial infusion chemotherapy using cisplatin
suspended in lipiodol at Kumamoto University Hospital,
Japan. The study subjects were patients who were judged to

be suitable candidates for TAI (Table 1). HCC was diag-
nosed on the basis of histological examination or distinctive
findings on computed tomography (CT) and/or angiography,
associated with elevated serum levels of serum alpha-feto-
protein (AFP) or protein induced by vitamin K absence
or antagonist-II (PIVKA II). Pretreatment evaluation inclu-
ded a complete medical history and careful physical exa-
mination. The laboratory procedures included complete

Table 1 Patient characteristics

No of patients (%)

Host-related variables

Age (years)

Median [range] 64 [41-81]
Gender

Male 62 (66%)
Blood transfusion

Present 28 (30%)
Alcohol abuse®

Present 11 (12%)
Smoking habit®

Present 31 (33%)
Hepatitis B surface antigen

Positive 14 (15%)
Hepatitis C antibody

Positive 76 (81%)
Ascites

Present 14 (15%)
Child-Pugh class

A 45 (48%)

B 48 (51%)

C 1 (1%)
Tumor-related variables

Number of tumors

Multiple 53 (56%)
Tumor distribution

Unilateral 70 (74%)
Maximum tumor size (cm)

Median [range] 2.9 [1.5-12.0]
Portal vein invasion

Present 7 (7%)

Alpha-fetoprotein (ng/mL)
Median [range]
PIVKA IT (mAU/mL)

36.9 [1.9-17,100]

Median [range] 30 [0-6,000]
Other variables

Modified Japan Integrated Stage

Median [range] 2 [0-5]

PIVKA II protein induced by vitamin K absence or antagonist-II
# Ethanol intake >80 g/day for >5 years
® >20 cigarettes/day for >10 years
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differential blood count, biochemistry tests, viral markers,
including serum hepatitis B surface antigen and serum hep-
atitis C antibody, and tumor markers, including the serum
levels of AFP and PIVKA II. Before treatment, a chest X-ray
and ultrasonography and CT of the abdomen were obtained
to evaluate the extent and size of the tumors and to exclude
the presence of extrahepatic metastasis. The number, size,
and distribution of the tumors were examined by CT and/or
angiography. Written informed consent was obtained from
all the patients prior to the start of the treatment.

Treatment procedure

Following conventional visceral angiography, TAI was
performed by selectively introducing a catheter into the
proper, right or left hepatic artery, or a branch of the artery
feeding the tumor and injecting cisplatin suspended in lipi-
odol (iodized oil; Guerbet, Paris, France). The dose of the
drug was determined based on the tumor size and liver
function. The cisplatin suspension in lipiodol was prepared
by the following procedure [25]: cisplatin powder, produced
by evaporating water and sodium chloride from cisplatin
solution, was sterilized by heating and subsequently sus-
pended in lipiodol with a mortar and pestle under sterile
conditions. The content of cisplatin in the lipiodol was
adjusted to 20 mg/mL.

After the treatment, follow-up examinations, including
CT, tumor marker measurement, and serum biochemistry,
were performed, first at one month after the treatment
completion and subsequently every 3—4 months. The
transcatheter arterial treatments were repeated when relapse
of the treated lesions and/or new hepatic lesions were seen.

Evaluation of the antitumor efficacy

The antitumor effect was assessed by contrast-enhanced CT or
magnetic resonance imaging at one month after the treatment.
Lipiodol accumulation in the tumor was regarded as repre-
senting necrotic tissue, because earlier studies have shown
that areas on the CT showing lipiodol retention correspond to
necrotic areas in the tumors [13—15]. We defined complete
response (CR) as disappearance or 100% necrosis of all
tumors, and partial response (PR) as >50% reduction and/or
necrosis in the sum of all measurable tumors. Progressive
disease was defined as more than 25% enlargement in the sum
of all lesions and/or the appearance of any new lesions. Stable
disease was considered as any disease that did not qualify for
classification as CR, PR or progressive disease.

Factors analyzed

The relationships of pretreatment clinical variables to
survival were investigated by univariate and multivariate
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analyses. The pretreatment variables were chosen based on
their possible effects on the prognosis and tumor response
indicated by previous investigations [1-12, 16-30] or
suggested by our own clinical experience. Each of the
variables, which were classified as host-related or tumor-
related, was divided into two subgroups in accordance with
clinically meaningful values for easy application in clinical
practice, as shown in Table 2.

Overall survival was measured from the date of initial
treatment to the date of death or last follow-up. Survival
curves were calculated by the Kaplan-Meier method, and
differences in survival were evaluated by the log rank test.
The Cox proportional hazard model was used to determine
the most significant variables related to survival. Forward
and backward stepwise regression procedures based on the
partial likelihood ratio were used to determine the major
independent predictors of survival. A prognostic index
based on the regression coefficients derived from all vari-
ables identified by the multivariate analysis was con-
structed. Stratification of the patients was conducted on the
basis of this prognostic index. All p values presented in this
report are of the two-tailed type. Differences at p < 0.05
were considered to be significant.

Results
Patient characteristics

The characteristics of all the 94 patients are shown in
Table 1. There were 62 males (66%) and 32 females
(34%), with a median age of 64 (range 41-81) years. There
were 45 patients (48%), 48 patients (51%) and 1 patient
(1%) with Child-Pugh stage A, B, and C [29], respectively.
Fifty-three patients (56%) had multiple tumors, and the
median maximum tumor size was 2.9 (range 1.5-12.0) cm.
The median modified Japan Integrated Stage [30] was 2
(range 0-5). The median number of courses of TAI was
two (range 1-9) during the follow-up period, and the
median follow-up duration was 2.5 years (range 0.2-
8.4 years). The median dose of cisplatin at first TAI was 50
(range 20-150) mg per treatment.

Treatment efficacy and survival

Twenty-seven patients (29%) showed CR and 21 patients
(22%) showed PR, with an overall response rate of 51%
(95% confidence interval, 41-61%). The median survival
time was 2.5 years, and the proportions of survivors at 1, 2,
3, and 5 years were 81.6, 65.2, 39.8, and 18.3%, respec-
tively (Fig. 1). The cause of death was tumor progression
in 47 patients, hepatic failure in 25 patients, rupture of
esophageal varices in 4 patients, and other causes in 6
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