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Background: Oxaliplatin, a platinum compound, has been commonly used around the world
for treating advanced colorectal cancer. The generally recommended dose and schedule
of oxaliplatin monotherapy is 130 mg/m? every 3 weeks. This trial was conducted to evaluate
the safety and pharmacokinetics of oxaliplatin monotherapy in Japanese patients with solid
tumors.

Methods: Oxaliplatin was administered as a 2-h intravenous infusion every 3 weeks at a dose of
90 and 130 mg/m®. Blood was collected to determine the total platinum and the ultrafiltrate
platinum concentrations in plasma in all cycles.

Results: Nine patients were enrolled; three were given oxaliplatin monotherapy at 90 mg/m? and
six received 130 mg/m?. All tumors were colorectal cancer. The major adverse reactions included
myelosuppressive, neurological and gastrointestinal toxicities, although most were grades 1 and
2 at both dose levels. Peripheral sensory neuropathy of without movement disturbance (grade 1
or 2) was observed in all patients at both dose levels. The 130 mg/m? dose level was not found
to be the maximum tolerated dose, but was judged to be the recommended dose. No objective
responses were seen and five cases of ho change were observed. A bi-exponential open model
best described the disappearance of platinum in the plasma, and a tri-exponential open model
best described the disappearance of ultrafilterable platinum in the plasma at both dose levels.
No racial difference was suggested in the pharmacokinetics of oxaliplatin.

Conclusions: The oxaliplatin monotherapy dose schedule of 130 mg/m? every 3 weeks,

recommended worldwide, is acceptable for Japanese patients.
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INTRODUCTION

Oxaliplatin  (trans-/-diaminocyclohexane oxalatoplatinum)
is a platinum coordination complex. In preclinical studies,
oxaliplatin has shown significant activity against a broad spec-
trum of tumors: murine leukemia, lymphoma, melanoma, lung
and colon carcinoma, and fibrosarcoma, and human ovarian
cancer, non-small cell lung cancer, neuroblastoma, non-semi-
nomatous germ cells, erythroleukemia, and breast and colon
cancer (1-9).

The pharmacokinetic properties, tolerability and maximum
tolerated dose of oxaliplatin have been studied primarily in
Western countries (10-11). Additional phase II and phase III
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studies of oxaliplatin in Western countries demonstrated sig-
nificant activity for metastatic colorectal cancer, both as a
single agent (12) and in combination with 5-fluorouracil
and leucovorin (13~18). The FOLFOX regimen of oxaliplatin
and infused fluorouracil plus leucovorin should be considered
as the standard therapy for patients with advanced colorectal
cancer.

In early clinical trials, a phase I study of single-dose oxali-
platin was conducted in Japan (19). However, the criteria for
the evaluation of clinical toxicity and the measurement tech-
niques for the pharmacokinetic analysis of oxaliplatin in that
study were different from those used in recent trials. Therefore,
we conducted another phase T study of oxaliplatin in Japan
using the more recent criteria for evaluation of toxicity and
new measurement techniques for pharmacokinetic analysis
(Inductively Coupled Plasma Mass Spectrometry; ICP-MS),
thereby allowing valid comparisons with data from Western
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countries. This study was conducted to clarify the safety and
pharmacokinetic profile of single-dose oxaliplatin for Japanese
patients.

PATIENTS AND METHODS
PATIENT SELECTION

Patients were entered into the study only if they met the fol-
lowing eligibility criteria: histological or cytological confirma-
tion of a malignant tumor, a malignant tumor that was
refractory to standard therapy or for which there was no effec-
tive therapy, a solid tumor, age between 20 and 74 years,
performance status =<2 on the Eastern Cooperative Oncology
Group scale, adequate bone marrow function (absolute white
blood cell count 3000-12 000/pl, hemoglobin levels 9.0 g/dl
and platelet count =100000/pl), adequate liver function
(serum total bilirubin level =1.5 mg/dl and serum transami-
nase and alkaline phosphatase levels less than 2.5 times the
upper standard limits), adequate renal function (serum creati-
nine level less than the upper standard limit), normal electro-
cardiogram, life expectancy of at least 9 weeks and provision
of written informed consent. Furthermore, at least 4 weeks
must have elapsed since the completion of any previous ther-
apy and patients must have recovered from the toxic effects of
any previous therapy. Exclusion criteria include the following:
pregnancy, lactation, hepatitis B or C virus infection, human
immunodeficiency virus infection, a history of hypersensitivity
reactions to any drugs, neurological symptoms, brain metas-
tasis, severe pleural effusion and ascites and any serious medi-
cal condition.

TREATMENT SCHEDULE, STARTING DOSE AND
DOSE-ESCALATION SCHEDULE

Oxaliplatin was provided by Yakult Honsha Company (Tokyo,
Japan) in a 100-mg vial. Oxaliplatin was administered in 250
ml of 5% glucose solution as a 2-h intravenous infusion. Nee-
dles or infusion sets containing aluminum components were
not used for the preparation or administration of oxaliplatin
due to the risk of degradation of the agent. Granisetron was
routinely administered by 30 min intravenous infusion as an
antiemetic treatment before the administration of oxaliplatin.
No other prophylactic premedication was administered. This
treatment was repeated every 3 weeks until disease progression
or severe toxicity was observed or until 6 cycles were com-
pleted.

The starting dose (level 1) of oxaliplatin was 90 mg/m?,
corresponding to 70% of the previously reported standard
dose (130 mg/mz) for oxaliplatin monotherapy. The dose of
oxaliplatin at level 2 was 130 mg/m?. No more dose escalation
was planned, as the objective of this study was to estimate the
safety of the standard dose of oxaliplatin. Initially, three
patients were treated at each dose level. Three additional
patients were entered at a given dose if dose-limiting toxicity
(DLT) was observed in 0-2 of the initial three patients. The

maximum tolerated dose (MTD) was defined as the dose level
at which three of 3-6 patients experienced DLT during the first
cycle. If the level 2 dose was not found to be the MTD, the dose
atlevel 2 was defined as the recommended dose. The definition
of DLT was as follows: (i) grade 4 hematological toxicities or
(i1) grade 3 or 4 non-hematological toxicities except for nausea.
No intrapatient dose-escalation was allowed.

In patients receiving the initial cycle of treatment, a subse-
quent cycle was started after recovery from the toxic effects of
the previous cycle. Before the next cycle was started, the
leukocyte count had to be 3000-12 000/u, the platelet count
=100 000/, and the liver and renal function had to satisfy the
eligibility criteria. Patients requiring more than 6 weeks to
recover from the toxicity of a cycle were withdrawn from
the study.

EVALUATION

Patients were evaluated by appropriate investigation, including
physical examination, chest X-ray, and computed tomography
of the abdomen and chest, before entry into the study to deter-
mine the extent of disease. A complete blood cell count, liver
function tests, renal function tests and urinalysis were per-
formed for all patients before the study entry, on days 8 and
15 of the initial treatment cycle and before each subsequent
treatment cycle. Appropriate investigations were repeated as
necessary to evaluate the sites of marker lesions before every
other course.

The toxicities were evaluated using the National Cancer
Institute common toxicity criteria (20) regarding toxicities
other than peripheral sensory neuropathy and by following
the Oxaliplatin-specific scale. The definition of the Oxali-
platin-specific scale, which developed as a specific scoring
scale for oxaliplatin-inducing peripheral sensory neuropathy,
was as follows: grade |—transient dysesthesia and/or pares-
thesia lasting less than 7 days; grade 2—transient dysesthesia
and/or paresthesia lasting more than 7 days or longer; and
grade 3—oproprioceptor impairment inducing functional dis-
comfort in everyday life (difficulty fastening buttons, writing,
etc). Antitumor activity was evaluated in accordance with the
World Health Organization scale (21).

PHARMACOKINETICS

Blood was collected to determine the total platinum concen-
tration in plasma, the ultrafiltrate platinum concentration in
plasma and the platinum concentration in blood cells. Blood
specimens were obtained immediately before infusion, just
before the end of infusion and at 0.25, 0.5, 0.75, 1, 3, 6, 9,
24,48, 168, 336 and 504 h after the infusion during the initial
cycle of the treatment. Furthermore, blood samples were taken
before infusion, just before the end of infusion and at 504 h
after the infusion for the second and subsequent cycles. Blood
samples were collected into polyester tubes (VP-H070;
Terumo Co., Tokyo, Japan) containing sodium heparin and
immediately centrifuged (1000 g, 10 min, 4°C). From the
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upper layer, an aliquot of plasma was preserved for total plat-
inum determination. The remainder of the supernatant was
processed for ultrafiltrate platinum separation (1000 g, 60
min, 4°C using Amicon Centrifree™ ultrafiltration filters,
cut-off: 30 kD; Millipore Co., Bedford, MA, USA). The red
blood cells in the lower layer were washed twice with equal
volumes of 4°C saline. All samples (each about 1 ml) were
frozen until analysis. Fractionated urine was collected in glass
containers before infusion and from the start of infusion to 24 h
after administration of the drug. The total volume of each
fraction was recorded and a 100-ml aliquot was obtained
and frozen at —20°C until analysis.

All of the samples were analyzed by ICP-MS (Inductively
Coupled Plasma Mass Spectrometry). Samples were diluted 1/
20 (for plasma and red blood cells) and 1/10 (for free platinum)
in an aqueous solution containing 1% nitric acid and 100 pg/l
of europium used as an internal standard.

The plasma concentration—time data following administra-
tion was analyzed by a noncompartmental method using the
computer program WinNoulin (Ver.3.1, Pharsight Co., Moun-
tain View, CA, USA). The peak plasma concentration, Cux.
and the time to reach the peak concentration, Tp,., were
recorded directly from the experimental observations. The
area under the plasma concentration—time curve (AUC)
from time 0 to T, AUC.1y, where T is the time of the last
measurable concentration, was calculated by the trapezoidal
method.

ETHICS

This trial was approved by the institutional review board of the
clinical oncology program at all hospitals participating in this
study and conducted in accordance with the Japanese Good
Clinical Practice guidelines.

This study was supported by Yakult Honsha Co., Ltd.

RESULTS
PATIENT CHARACTERISTICS

From June 1999 to January 2000, nine patients were enrolled in
this study. Their characteristics are listed in Table 1. The four
men and five women had a median age of 51 years (range, 31—
61 years). Four patients had a performance status of 0, while
the other five had a performance status of 1. All tumors were
colorectal cancer; four were specifically colon cancer and the
other five were specifically rectal cancer. All patients had
previously undergone surgical resection for primary tumors,
and three had also received radiation therapy and all had
received prior chemotherapy. The mean number of previous
chemotherapy regimens was 2.8 (range: 2-3).

Three patients were entered at dose level 1 and 6 patients at
dose level 2. A total of nine cycles at dose level 1 was given
(median cycles per patient: 3: range: 2-4) and a total of nine
cycles at dose level 2 was given (median cycles per patient:
1.5; range: 1-2).
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Table 1. Patient characteristics

No. of patients

Total no. of patients 9
Sex Male 4
Female 5
Age Median (range) 51 31-61)
ECOG* performance status 0 4
1 5
Primary cancer Colon 4
Rectum 5
Prior treatment Surgery 9
Radiation 3
Chemotherapy 9

*Eastern Cooperative Oncology Group.

Toxiciry

Toxicity was assessed in all nine patients. At dose level 1, none
of the patients exhibited toxicities of grades 2, 3 or 4 during the
first cycle. At dose level 2, none of the patients exhibited grade
4 toxicity, while grade 3 toxicity was seen as a decline in serum
sodium and grade 2 toxicity was evident as anemia, neurotoxi-
city, anorexia, nausea, vomiting, fatigue and ALT elevation
during the first cycle. The level 2 dose was not found to be the
MTD, but dose level 2 (130 mg/m?) was judged to be the
recommended dose.

Table 2 shows the highest grade of toxicities during all
treatment courses according to patients. At dose level 1,
grade 4 neutropenia and grade 2 leukopenia were observed
in one of three patients, and another patient developed
grade 2 fatigue. At dose level 2, grade 2 anemia (2/6), neu-
rotoxicity (1/6), anorexia (2/6), nausea (3/6), vomiting (3/6),
diarthea (1/6), fatigue (3/6) and ALT elevation (1/6) were
observed, and grade 3 decreases in serum sodium (1/6) and
potassium (1/6) were observed.

In all nine patients and all 18 cycles of treatment, neurotoxi-
city developed. Neurotoxicity in all patients receiving nine
cycles of the level 1 dose (90 mg/m?) was grade 1. Neurotoxi-
city in patients receiving the level 2 dose (130 mg/m>) was seen
as grade 1 in seven cycles and grade 2 in two cycles. This
neurotoxicity was evident as a transient peripheral neuropathy
manifesting as paresthesia and dysesthesia in the extremities
and perioral area, triggered or enhanced by exposure to cold.
There was no evidence of grade 3 neurotoxicity such as fine
movement disturbance (difficulty fastening buttons, writing,
etc) or moderately sensitive ataxia. These symptoms lasted
between a few hours and a few days (grade 1: <7 days,
grade 2: =7 days) and were reversible. Cumulative neurologic
toxicity was not definitively observed in this study.

Major adverse reactions included neurotoxicity, myelo-
suppression and gastrointestinal toxicities; most cases were
grades 1 or 2. No serious renal toxicity or hepatotoxicity,
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Table 2. Toxicity

Toxicity 90 mg/m® (n = 3) 130 mg/m® (n = 6)
Gl G2 G3 G4 G! G2 G3 G4
Leukopenia 1 1 0 0 2 0 0 0
Neutropenia 1 0 0 1 0 0 0 0
Anemia 0 0 0 0 0 2 0 0
Thrombocytopenia 0 0 0 2 0 0 0
Neurotoxicity 3 0 0 - 5 1 0 -
Anorexia 3 0 0 0 3 2 0 0
Nausea 2 0 0 0 2 3 0 0
Vomiting 1 0 0 0 0 3 0 0
Diarrhea 1 0 0 0 2 I 0 0
Fatigue 0 1 0 0 0 3 0 0
Alopecia 1 0 - - 0 0 - -
ALT 0 0 0 0 0 1 0 0
Creatinine 0 0 0 0 2 0 0 0
Decline of serum sodium 0 0 0 0 1 0 1 0

Decline of serum potassium O 0 0 0 0 0 1 0

G, grade; ALT, alanine aminotransferase.

which usually occurs with other platinum agents, was observed.
No patients discontinued the oxaliplatin regimen due to
toxicity. No dose reduction was required in any patient in
any administration. No treatment related-deaths occurred during
the study.

RESPONSE

Response was assessed in all nine patients. No objective
responses were seen. No change occurred in two of the
three patients at dose level 1 and in three of the six patients
at dose level 2, while the remaining four patients showed signs
of progressive disease.

PHARMACOKINETICS

Pharmacokinetic analysis was performed on blood and urine
specimens from all nine patients. The pharmacokinetic
parameters are summarized in Table 3. Each parameter showed
relatively small inter-individual variability.

The mean plasma concentration—time profiles are shown in
Fig. 1. A bi-exponential open model best described the dis-
appearance of platinum in the plasma at both dose levels, and
a tri-exponential open model best described the disappearance
of ultrafilterable platinum in the plasma at both dose levels.

The peak plasma concentration (Cp,,x) and the AUC for
platinum and ultrafilterable platinum in the level 2 patients
(130 mg/m2 ) were larger than those in the level 1 patients
(90 mg/m*) (Table 3). In the second cycle, the trough values of
the platinum and ultrafilterable platinum in the plasma were
higher, although by less than 2-fold, than in the first cycle

(P < 0.05) (Table 4). Furthermore in the second cycle, the
trough value of the platinum concentration in the red blood
cells was higher, although by less than 2-fold, than that in the
first cycle (P < 0.001) (Table 4). These findings on the plat-
tnum accumulation in the plasma and the red blood cells were
observed at both dose levels.

The mean urinary excretion of oxaliplatin for 24 h was
28.4 £ 7.6% of the level 1 administered dose (90 mg/mz)
and 33.9 # 8.8% of the level 2 administered dose (130 mg/m?).

DISCUSSION

Oxaliplatin is recognized as one of the key drugs for the treat-
ment of colorectal cancer, and in particular the FOLFOX regi-
men of oxaliplatin and infusional fluorouracil plus leucovorin
is the standard therapy for patients with metastatic colorectal
cancer in Western countries (17,18). We conducted this phase I
study in Japanese patients to confirm the safety and pharma-
cokinetics profile of oxaliplatin monotherapy administered as
130 mg/m” in a 2-h infusion every 3 weeks as recommended
worldwide.

In our trial, the major adverse reactions included myelo-
suppressive, neurological and gastrointestinal toxicities,
although most were grades 1 and 2 at both dose levels of
90 and 130 mg/m®. The incidence and degree of toxicity
did not differ much from those of other phase T studies in
Western countries (10,11). Earlier phase I (10,11) and phase
II (13-16) studies in Western countries indicated that periph-
eral neuropathy, the most severe result of toxicity from oxali-
platin therapy, can be maintained at or below grade 2 at the
recommended dose of 130 mg/m?, and the toxicity profile is
particular in its reversibility, as well as in its rapid onset,
location and intensity of sensory disturbance with the absence
of a motor component. Our results regarding neurotoxicity
were almost the same as those of the Western phase I and
11 studies (10,11,13-16). However, the cumulative neurolo-
gical toxicity reported in Western phase II studies (13-16)
was not clearly observed in our study. Extra et al. (11) reported
that grade 3 neurotoxicity has been observed at cumulative
doses greater than 540 mg/m”. Because the patients were
given at most 360 mg/m® (median dose: 270 mg/m”) in
this study, we did not expect to observe this cumulative
phenomenon.

A bi-exponential open model best described the disappear-

-ance of platinum in the plasma at both dose levels of 90 and

130 mg/m?, and a tri-exponential open model best described
the disappearance of ultrafilterable platinum in the plasma at
both dose levels. The same findings were observed in other
studies (10,19). In their assessment of dose proportionality for
total plasma platinam, Taguchi et al. (19) reported that the
mean Co. and AUCq.,4 for single 1-h infusion increased
in a dose-related manner over the dose range of 20-180
mg/m®, Qur result was not inconsistent with the manner of
dose proportionality.

Pharmacokinetic parameters showed relatively small inter-
individual variability in our data. These parameters of platinum
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in plasma and plasma ultrafiltrate taken from Western which we used in our study. These values of the Chux,
patients administered 2-h oxaliplatin infusion of 130 mg/m®>  AUC, terminal f;, and CL were very similar to our data in
were previously reported, and the values were measured by  the patients given the 130 mg/m? dose (10).

ICP-MS (Inductively Coupled Plasma Mass Spectrometry), The elimination of platinum occurs mainly in urine rather
than in feces (10). In this study, mean urinary excretion of
oxaliplatin for 24 h was 33.9% of the level 2 administered
dose (130 mg/m®). This value was almost identical to the

Table 3. Pharmacokinetic parameters of oxaliplatin

2 oImiZ . . .
(91? i“%‘“ (‘:0_ ?;/ m g'i}“’(“fa value of 35.9% in Western patients given a dose of 135-
: : 150 mg/m* (11).

Plasma platinam Graham et al. (10) reported that limited platinum accumu-
Cinax (ng/m1) 22633+ 1457 322001779 32004340 1ation was observed in plasma and blood cells, but not in
PK model 2-CBM* 2-CBM#* - plasma ultrafiltrate. Our data on the platinum accumulation
1) 76+48 78+33 _ in Japanese patients was the same as that in Western patients,
fya PRy 3082 + 29.6 259.8 +26.9 239+ 544  cxcept for the data on the plasma ultraﬁfltrate. Howeverc,l the

degree of accumulatio s less 2~ i studies.
CL W) 0.37 £ 0.03 0.52 + 0.13 B o1 f cum lation Was.le_s than 2-fold in both ;
. N In conclusion, the worldwide standard dose of 130 mg/m*/
+ 2+ - s . .
Vs (/) 1103£13.7 1272£19.4 q3w for oxaliplatin monotherapy is also acceptable for treating
AUC (pg.h/m/) 2443 £ 19.7 258.3 + 58.3 207 = 60.9

Plasma ultrafilterable platinum Table 4. The trough values of oxaliplatin
Crnax (ng/ml) 963.3 4+ 101.3 1450.0 £ 166.5 1210 £ 100 -

90 mg/m~ 130 mg/m?
PK model 3-CBM#*+ 3-CBM**+ 3-CBM#*++ (=3) (n=13)
1y 0(h)** 0.18 £ 0.01 0.17 £ 0.02 0.28 + 0.06 Plasma platinum (ng/ml)
fuay(hy** 246.7+32.2 2589+ 614 3£ 190 2nd cycle 1847+ 19.9 2353 £47.6
CL (Wh/m?) 16+ 1.4 H7+£1.4 10.1 £3.07 Plasma ultrafilterable platinum (ng/ml)
Ve (Um®) 14334 £ 1963 16127 £360.5 582 261 15t cycle 15+ 02 23402
AUC (ug.h/m/l) 79+09 113415 11.9 + 4.60 2nd cycle 21+02 32+03

Blood cell platinum (ng/ml) .

Mean * SD.

*Two-compartment Baysian model. Ist cycle 483.7+94.2 606.3 £ 73.3

“rHalf-life. 2nd cycl 742 % 462 951.0 + 83

. **+Three-compartment Baysian model. e eyele I PLOE 836

CL, clearance; Vg, volume of distribution at steady state; AUC, area under the

plasma concentration—time curve Mean * SD.

10000

0oe

100 +

—&— Platinum in plasma (130mg/m?)

0 = A~ Platinum in plasma (90mg/m?2)

—&— Ultrafiltrate Platinum in plasma (130mg/m?)
= A~ Ultrafiltrate Platinum in plasma (90mg/m2)

Platinum concentration (ng/ml)

n 6 12 18 24 30 36 42 48 54 60
Time (hr)

Figure 1. Mean plasma concentration—time curve for oxaliplatin.
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Japanese patients, with only mild myelosuppression, neuro-
toxicity and gastrointestinal toxicities. No racial difference
was suggested in the pharmacokinetics of oxaliplatin. A
phase II study of oxaliplatin monotherapy and a phase I/1I
study of the combination of oxaliplatin with fluorouracil
plus leucovorin have finished in Japanese patients with meta-
static colorectal cancer. Further large clinical trials on oxali-
platin are warranted to evaluate the toxicity profiles and the
clinical antitumor activity in Japanese patients.
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Irinotecan Plus Oral S-1 in Patients with Advanced Gastric Cancer—Biweekly IRIS Regimen: Yoshito Komatsu*3,
Satoshi Yuki***, Takuto Miyagishima*>* and Masahiro Asaka*'® (*'Third Dept. of Internal Medicine, Hokkaido
University School of Medicine, **Dept of internal Medicine, Kushiro Rosai Hospital, **Hokkaido Gastrointestinal
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Summary

We reported the results of phase I study with CPT-11 and S-1 (IRIS) in advanced gastric cancer (AGC)
patients at ASCO 2002. Now | present an outline of this phase I /11 trial. A combined treatment of IRIS (CPT-11+4
S-1) was given to the AGC patients who had not received prior chemotherapy. S-1 was orally administered twice
a day for 14 days, and CPT-11 was administered as a 90-minute intravenous infusion on days 1 and 15. This
schedule was repeated every 4 weeks. Fifteen patients were registered in this phase I study and 9 patients were
added in this phase II study. Non-hematological toxicities were almost classified as grade 2 or lower, except for
grade 3 nausea and grade 3 dermatitis of level 2.

These adverse events were manageable by administering anti-emetic drugs and a drug rest. As for
hematological toxicities, grade 4 neutropenia occurred with one patient at level 1 and level 2 in phase 1. And
grade 4 neutropenia occurred with four patients at level 2 in phase II. However, they recovered after the drug rest,
and we could continue the administration based on the standard dose modifications. These side effects were
tolerable, and the overall response rate was 54.2%. MST of this regimen is 581 days. The IRIS treatment is effective
and tolerable for outpatient treatments. Key words: Advanced gastric cancer, CPT-11, S-1, IRIS, HGCSG, Corre-
sponding author: Yoshito Komatsu, Third Department of Internal Medicine, Hokkaido University School of Medi-
cine, 7 West, 15 North, Kita-ku, Sapporo 060-8638, Japan
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Abstract

Background. Both paclitaxel (TXL) and cisplatin (CDDP)
show efficacy against gastric cancer. The aim of this phase I-I1
study was to determine the maximum tolerated dose (MTD)
and to evaluate the toxicity and efficacy of combination
chemotherapy with these two agents.

Methods. Nineteen patients entered the phase T part of the
study, and 21 patients entered the phase II part. TXL
infusions were administered on days 1 and 15, with a fixed
30mg/m* dose of CDDP.

Results. In the phase I part of the study, we determined dose
level 5, which represented a TXL dose of 180mg/m?, with
CDDP 30mg/m? to be the MTD. The recommended dose
(RD) was level 4, with a TXL dose of 160 mg/m? with CDDP,
30 mg/m?2 In the phase II part of the study, the response rate
was 25.0%; five patients had a partial response, seven had
stable disease, 6 had progressive disease, and 2 were not
evaluable. Grade 3 or 4 neutropenia was the most conunon
adverse event and occurred in 65% of the patients. During
treatment, 25% of the patients received granulocyte colony-
stimulating factor, but febrile neutropenia was not shown in
any of the patients. Major nonhcematological toxicities were
nausea/vomiting, anorexia, fatigue, alopecia, and sensory neu-
ropathy. Adverse reactions of grade 3 or 4 were shown by two
patients, one with anorexia (5%) and the other with sensory
neuropathy (5%).

Conclusion. The RD was determined to be TXL 140 mg/m?,
with CDDP 30mg/m>
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Introduction

Although various chemotherapy regimens have been
reported for use in patients with gastric cancer, the
median prognosis for survival in patients with chemo-
therapy for advanced gastric cancer remains less than 9-
12 months [1]. Given these conditions, we sought to
develop a new active combination therapy regimen to
prolong median survival, while also seeking a regimen
that would be suitable for outpatient clinical use, in
order to decrease time of hospitalization.

Paclitaxel (TXL) is thought to be an effective drug for
gastric cancer, with reported response rates ranging
from 20% to 28% in single-agent phase II studies [2-4].
In two of these studies, median survival times were 234
and 340 days, respectively, although more than 50% of
the patients had previously received chemotherapy
[3.4]. Thus, it appears that TXL may prolong survival in
gastric cancer patients.

Cisplatin (CDDP) is an active chemotherapeutic
agent against gastric cancer. Treatment regimens in-
cluding CDDP have shown high response rates [5-7].
CDDP has demonstrated synergism with variety of
cytotoxic drugs, and synergism between TXL and
CDDP has been established and reported [8,9].

Therapy combining CDDP and TXL has been
reported in various regimens [10-14]. Most of these
regimens consisted of administering 60 to 80mg/m?
of CDDP. However, patients receiving more than
50mg/m? of CDDP may suffer nausea and vomiting
[15], and they would then need hydration to prevent
CDDP renal toxicity. Thus, more than 50mg/m? of
CDDP is not suitable for outpatient clinical use.
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We sought to confirm the efficacy and toxicity of
combination therapy with TXL and a fixed-dose admin-
istration of 30mg/m? CDDP.

A biweekly regimen has been proposed to increase
the dose intensity of TXL and to improve the ease of
adoption for outpatient use. For this reason, we planned
to evaluate biweekly TXL with a 30mg/m? fixed-dose
CDDP regimen.

Patients and methods

Patients

The objectives of this study were to determine the
maximum tolerated dose (MTD) and to evaluate
the toxicity and the preliminary activity of the above
combination.

The criteria for eligibility included the following: (1)
prior chemotherapy regimen completed 4 weeks before
entry; (2) adequate bone marrow function (white blood
cell [WBC] count = 4000/mm?, platelet count > 100000/
mm?, hemoglobin > 9.0g/dl), adequate liver function
(serum bilirubin level < 1.5mg/dl and serum transami-
nase level < twice the upper limit of the normal range; if
hepatic metastasis had been documented, then serum
transaminase level < three times normal range) and ad-
equate renal function (serum creatinine level < 1.5mg/
dl, 24-h creatinine clearance = 60ml/min), normal elec-
trocardiogram (ECG); (3) Eastern Clinical Oncology
Group (ECOG) performance status (PS) of 2 or less; (4)
age between 20 and 79 years; (5) absence of any other
serious medical conditions; (6) absence of any other
active malignancy; (7) life expectancy greater than 2
months.

Written informed consent was obtained from all pa-
tients prior to study entry. This study was approved by
the Ethics Committees at the participating sites.

Treatment regimens

TXL infusions were administered on days 1 and 15, with
a fixed 30mg/m? dose of CDDP. To prevent hypersensi-
tivity reactions, all patients were premedicated with
20mg of dexamethasone intravenously, 50mg of
diphenhydramine orally, and 50mg of ranitidine intra-
venously 1h before TXL infusion. The starting dose of
TXL was 100mg/m?, and it was intravenously infused
within 1 to 3h before 1- to 3-h infusion of CDDP. The
TXL dose then consisted of increments of 20mg/m? un-
til severe or life-threatening toxicities were observed.
Patients were administered this regimen once every 2
weeks unless disease progress or intolerable toxicity
was observed. If WBC counts fell below 3000/mm?* or
platelet counts fell below 75000/mm?; or if grade 3 or 4

Table 1. Dose levels (phase T)

Paclitaxel Cisplatin
Level (mg/m?) (mg/m?) No. of patients
1 100 30 3
2 120 30 4
3 140 30 3
4 160 30 6
5 180 30 3

nonhematological toxicity occurred; or if body tempera-
ture rose over 38°C or PS was over 3 immediately be-
fore administration, treatment was postponed.

For the first cycle of this therapy, the dose-limiting
toxicity (IDLT) was defined as National Cancer Institute
Common Toxicity Criteria (NCI-CTC) grade 3 or 4
neutropenia with infection or fever; or thrombocytope-
nia of 25000/mm? or less; or NCI-CTC grade 3 or 4 non-
hematological toxicity, except for anorexia, nausea/
vomiting, and alopecia. Treatment delay DLT was de-
fined as treatment delay of 1 to 2 weeks for reasons of
toxicity. The treatment dose at each level is summarized
in Table 1.

At least three patients were treated at each dose
level. If none of the first three patients experienced
DLT, escalation to the next TXL level was permitted. If
one of three patients experienced a DLT, three other
patients were enrolled at this level. Among the resulting
six patients, if one or two experienced DLT, escalation
was permitted; if more than two patients experienced
DLT, that level was deemed the MTD. If two or three of
three patients experienced DLT, that level was also
considered the MTD. After confirmation of the MTD,
the recommended dose (RD) for a phase II study was
defined as one level below the MTD.

In the phase II part of the study, patients were not
eligible if they had received chemotherapy that in-
volved more than one regimen or contained platinum
derivatives and/or taxane derivatives, or if they had suf-
fered more than grade 2 peripheral neuropathy in prior
chemotherapy. If the following adverse events had
been observed during the previous treatment, the dose
for the following treatment would be reduced by one
level: hematological toxicity of at least grade 4;
nonhematological toxicity of at least grade 3; peripheral
neuropathy of at least grade 2. For other inclusion and
exclusion criteria, treatment schedules were the same as
for the phase I part of the study.

Response evaluation and toxicity

Patients were evaluated before entry into this study, to
determine the extent of disease, by physical examina-
tion, chest X-ray, computed tomographic (CT) scan of
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Table 2. Patient characteristics
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Phase T (n=19) Phase 1T (n = 20)

Median age, years (range)
Male/Female
EOCG PS
0
1
2
Histological type
Intestinal type
Diffuse type
Primary surgical resection
Prior chemotherapy (including adjuvant)
Yes
No
Prior chemotherapy regimen
S-1
S-1+ CDDP
S1+ CPT-11
MTX + 5FU
MMC (i.a.)
UFT

62 (50-78) 60 (45-76)
172 16/4
6 11
13 8
0 1
11 7
8 13
8 12
14 16
5 4
13 1
1 1
0 1
0 1
0 1
0 1

chest and abdomen, and endoscopic examination of
the upper gastrointestinal tract. Complete blood cell
counts, liver function test, renal function test, and uri-
nalysis were assessed at least once every 2 weeks during
treatment. CT scans were repeated as necessary to
evaluate measurable lesions.

NCI-CTC version 2 was applied to evaluate adverse
drug reactions during the first and second cycles of
treatment. The response criteria of the Japanese Re-
search Society for Gastric Cancer [16] and the Response
Evaluation Criteria in Solid Tumors Group criteria [17]
were used to evaluate objective tumor response. In
brief, the response criteria of the Japanese Research
Society for Gastric Cancer define complete response
(CR) as the complete disappearance of all measurable
and evaluable lesions for a minimum of 4 weeks. A
partial response (PR) is defined as a 50% or greater
reduction in the sum of the products of the longest
diameters of measurable lesions for a minimum of 4
weeks. Stable disease (SD) is defined as failure to ob-
serve a PR or CR and progressive discase for at least 4
weeks. Progressive disease (PD) is defined as a 25% or
greater increase in the sum of the products of the long-
est perpendicular diameters of measurable lesions, or
the appearance of new lesions. The response to primary
tumors was assessed by the same Japanese criteria,
based on roenigenographic and endoscopic indings.

109

Statistical considerations

The phase II part of this study was designed to test the
null hypothesis that the true response probability is less
than the not clinically significant level of 20%. The re-
sponse rale was expected to be 40%. The probability of
accepting the treatment with response probability
(20%) is P=0.05. The probability of rejecting the treat-
ment with response probability (40%) is P = 0.10.
Therefore, the sample size was 50 patients with P =0.05;
P =0.1. Alter the enrollment of 20 patients, we planned
to evaluate the toxicity, with the main point of the
evaluation being suitability for an outpatient setting.

In the phase II part of the study, survival was calcu-
lated, from the date of treatment initiation, by the
Kaplan-Meier method.

Results

Patient characteristics

In the phase I part of the study, 19 patients entered this
trial between September 2001 and May 2003. Patient
characteristics are summarized in Table 2. All 19 pa-
tients were cvaluated for toxicity, and 13 patients exhib-
ited measurable lesions evaluable for response. The
median age of the patients was 62 years (range, 50 to 78
years). Ten patients had gastric cancer as a primary
lesion, while 8 patients had undergone surgical resec-
tion for primary gastric cancer. Six patients had an
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ECOG PS of 0, and 13 patients had an ECOG PS of
1. Histologically, 11 patients had intestinal-type adeno-
carcinoma, and 8 patients had the diffuse type.
All patients had metastatic lesions. The metastatic
sites were the lung in 1 patient, the liver in 6, the
Iymph nodes in 7, and the peritoneum in 8. Fourteen
patients had received prior chemotherapy; 13 patients
had received S-1 alone, and 1 had received S-1 plus
CDDP. All prior chemotherapy was completed 4 or
more weeks before entry: 5 patients were prior
chemotherapy-naive.

In the phase II part of the study, 21 patients entered
between July 2003 and May 2004. One patient refused
to receive the treatment regimen after the first adminis-
tration, and this patient was excluded from analysis.
Characteristics of the phase II patients are summarized
in Table 2. In an interim analysis of safety, our group
decided to cease continuing this part of the study
because of the high proportion of dose reductions and
treatments delays within the first cycle.

The median age of the patients was 60 years (range, 45
to 76 years). Eight patients had gastric cancer as a pri-
mary lesion, and 12 patients had undergone surgical
resection for primary gastric cancer. Eleven patients had
an ECOGPS of 0,8 had an ECOG PS of 1, and 1 had an
ECOG PS of 2. Histologically, 7 patients had intestinal-
type adenocarcinoma, and 13 had the diffuse type. All
patients had metastaticlesions. The metastatic sites were
the lymph node in 15 patients; liver in 15; peritoneum in
4; and bone, ovary, and esophagus in 1 patient each.
Sixteen patients had received chemotherapy; 11 had
received T-S1 alone, 1 had received S-1 plus irinotecan
(CPT-11), 1 had received T-S1 plus CDDP, 1 had re-
ceived methotrexate plus 5-fluorouracil (5FU), 1 had
received uracil/tegafur (UFT), and 1 had received mito-
mycin C as intraarterial chemotherapy for liver metasta-
sis. All prior chemotherapy was completed 4 or more
weeks before entry: 4 patients were chemotherapy-naive
(3 had had adjuvant chemotherapy only).

Determination of MTD in the phase I part of the siudy

In the phase T part of the study, all patients were
evaluable for adverse reactions, and 18 patients com-
pleted one or more cycles of treatment. At levels 1 and
2, one patient exhibited grade 4 neutropenia during the
first cycle. At level 4, one of the first three patients
exhibited grade 4 febrile neutropenia, while three other
patients were enrolled to this level. At level 5, one
patient exhibited grade 3 motor neuropathy, while one
exhibited grade 3 myalgia with grade 3 dyspnea. We
therefore determined dose level 5, which represented a
TXL dose of 180 mg/m?, with CDDP 30mg/m?, to be the
MTD, and the RD to be level 4, with a TXL dose of
160mg/m? plus CDDP 30mg/m? The most common

adverse reactions in the phase I part of the study are
summarized in Table 3.

Safety

All 20 patients enrolled in the phase II part of the study
were assessable for safety, and received a total of 48.5
cycles. The median number of cycles was 2. In these 20
patients, treatment delay, dose reduction, or both, oc-
curred in 6, 2, and 3 patients, respectively, within 1 cycle
(a total of 11 patients could not be administered the
RD) and all of the dose reductions and treatment delays
were due to a decrease in the WBC count or delay in
recovery of neutropenia.

For the phase II part of the study, the overall num-
bers of hematological and nonhematological toxicities
are listed in Table 3. Grade 3 or 4 neutropenia was the
most common adverse event and occurred in 65% of the
patients. During treatment, 25% of the patients re-
ceived granulocyte colony-stimulating factor (G-CSF),
but no patients had febrile neutropenia. Major
nonhematological toxicities were nausea/vomiting, an-
orexia, fatigue, alopecia, and sensory neuropathy. Two
patients showed adverse reactions of grade 3 or 4. One
patient had anorexia (5%) and other had sensory neur-
opathy (5%). None of the patients had an increase of
serum creatinine of more than grade 3 within two cycles.

Efficacy

In the phase I part of the study, 4 of the 19 patients
showed no measurable lesions, while 2 patients discon-
tinued the protocol due to DLT, all 6 being determined
as not evaluable (NE). The remaining 13 patients were
evaluable for efficacy. This group included 6 patients
with a PR, 4 with SD, and 3 with PD, yielding a response
rate of 46.1% in the evaluable patients (6 of 13 pa-
tients). The response rates in the evaluable patients
with intestinal-type adenocarcinoma and diffuse-type
adenocarcinoma were 50% (4/8) and 40% (2/5), respec-
tively. The response rate of the evaluable patients with
prior chemotherapy was 55.5% (5/9). The response rate
of the evaluable patients without prior chemotherapy
was 25% (1/4). (Table 4).

In the phase II part of the study, a total of 20 patients
were evaluated to determine the response rate at the
RD. The overall response rate was 25.0%; 5 patients
had PR as the best response, 7 had SD, 6 had PD, and 2
were defined as not evaluable (NE). Subgroup analysis
by pathological type for the 20 patients showed that
the response rates were 28.6% (2/7) for those with
intestinal-type adenocarcinoma who were evaluable
and 23.1% (3/13) for evaluable patients with the diffuse
type. Subgroup analysis by prior chemotherapy for the
20 patients showed that the response rate was 25.0%
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Table 3. Adverse reactions
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Grade (no. of patients)

Toxic effects

2

Grades 3 and 4

3 4 (%)

Phase T

Hematological
Leucopenia
Neutropenia
Anemia
Thrombocytopenia

Nonhematological
Fever (noninfection)
Nausea/Vomiting
Constipation
Anorexia
Fatigue
Rash
Alopecia
Dyspnea
Neuropathy — motor
Neuropathy — sensory
Myalgia
Arthralgia
Earache
Heartburn

Phase IT

Hematological
Leucopenia
Neutropenia
Anemia
Thrombocytopenia

Nonhematological
Fever (noninfection)
Nausea/Vomiting
Diarrhea
Constipation
Stomatitis
Anorexia
Fatigue
Rash
Alopecia
Neuropathy — motor
Neuropathy — sensory
Myalgia
Arthralgia
Hypotension
Creatinine
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(4/16) for the evaluable patients with prior chemo-
therapy and 25.0% (1/4) for those without prior chemo-
therapy (Table 4).

The median survival time was 272 days and the 1-year
survival rate was 30% (Fig. 1).

Determination of MTD in the phase II part of
the study

As mentioned above, 11 of the 20 patients (55% of the
study subjects) could not be administered the RD on a
biweckly schedule, so we decided on a new RD, as one

level under the previous RD, which represented a TXL
dose of 140mg/m? with CDDP 30mg/m? At this new
RD, we are now performing a new phase II study to
check the efficacy and feasibility of the regimen.

Discussion

This study determined the MTD and RD, and also
evaluated the preliminary toxicity and activity of TXL
with fixed doses of CDDP for advanced gastric cancer.
TXL is a promising drug for use in combination with
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Table 4. Overall response to treatment

Patients n CR PR SD PD NE RR (%)*
Phase I
Overall 19 0 6 4 3 6 46.1
Level
1 3 0 2 1 0 0 66.6
2 4 0 2 2 0 0 50.0
3 3 0 1 0 1 1 50.0
4 6 0 1 1 2 2 25.0
5 3 0 0 0 0 3 0.0
Histological type
Intestinal 11 0 4 2 2 3 50.0
Diffuse 0 2 2 1 2 40.0
Prior chemotherapy
No 4 0 1 2 1 0 25.0
Yes 15 0 5 2 2 6 555
Phase 11
Overall 20 0 5 7 6 2 25.0
Histological type
Intestinal 7 0 2 2 3 0 28.6
Diffuse 13 0 3 5 3 2 23.1
Prior chemotherapy
No 4 0 1 1 2 0 25.0
Yes 16 0 4 7 4 2 25.0

“Response rate (RR) was estimated in evaluable patients only

(%)
100
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Fig. 1. Overall survival in the phase II part of the study

CDDP, and there are several phase I reports of combi-
nation chemotherapy involving TXL and CDDP. These
two drugs have different mechanisms of action and
fewer overlapping toxicities than other combinations,
without neurotoxicity. When TXL was administered in
combination with CDDP, treatment was sometimes de-
layed by the resulting neurotoxicity. When TXL admin-
istered every 3 weeks was compared to weekly TXL, the
toxicity profile was better tolerated (particularly with
respect to myelosuppression and peripheral neuro-
pathy) at the weekly schedule, while efficacy remained
almost unchanged [18]. This result shows that divided
administrations of TXL may reduce myelosuppression
and ncuropathy. Before increasing dosc-intensity, we

conducted a phase I-II study of a biweekly regimen,
because a biweekly schedule is suitable for outpatient
clinical use.

Although high doses of CDDP are often used in com-
bination regimens for gastric cancer, the efficacy of high
doses is still open for debate. We set the CDDP dose at
30mg/m? (because high doses of CDDP add to toxicity
and require intense intravenous hydration to protect
against renal toxicity) to develop a well-tolerated regi-
men ideal for the outpatient setting.

Compared with the results of a phase II study of a
TXL-containing regimen for gastric cancer, our regi-
men was less toxic than the triweekly administration of
TXL in that study [2-4], with especially notable reduced
risks of grade 3 or 4 neutropenia and neuropathy.
Kornek et al. [19] reported a phase II study of a bi-
weekly schedule of combination therapy with 160mg/m?
TXL and 60mg/m? CDDP in gastric cancer patients,
with the regimen being based on a phase I study re-
ported by van der Gaast et al. [14]. In the report of
Kornek et al. [19], the regimen offered promising thera-
peutic activity, with a response rate of 44% among pa-
tients who had not undergone previous chemotherapy.
However, 73% of their patients received G-CSF, 49%
suffered peripheral neuropathy, and 11% developed
documented infections though G-CSF support. An im-
portant issue in patients with gastric cancer is toxicity.
The elderly or poor-performance-status patient popula-
tion cannot tolerate aggressive regimens such as those
with high doses of CDDP. Because treatment regimens
with G-CSF support are still under consideration [20}],
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we should confirm the safety and the absence of need
for G-CSF support treatment.

In the present study, we developed a treatment regi-
men without fluoropyrimidine for advanced gastric can-
cer. As most of the regimens that are expected to be
first-line therapy contain fluoropyrimidines to prolong
survival, treatments for fluoropyrimidine-resistant gas-
tric cancer are necessary as second-line therapy. TXL is
a good candidate for this situation because of its lack of
cross-resistance to fluoropyrimidine. In the phase II
part of the present study, about 75% of the patients had
received a fluoropyrimidine-based regimen as first-line
therapy. We found a response rate of 25.0% in the
phase II part of the study, although more than 50% of
the patients could not receive the RD on the biweekly
schedule.

In our determination of the new RD, we discussed a
dose reduction of the RD in the interim analysis, in
which treatment delay and dose reduction had occurred
in a total of 11 patients within one cycle on the enroll-
ment of 20 patients in the phase II part of the study.
Based on the phase I part of the study, we discussed that
we should reduce the dose of TXL and start a new phase
II'study at the TXL dose of 140mg/m?2. The outcome will
depend on the point of whether efficacy can be ob-
served at dose level one or dose level two (level 1
showed two PRs and one SD, while level 2 showed two
PRs and two SDs) and whether these treatments could
be continued until disease progression (data not shown)
in the phase I part. Our initial concept was to develop a
new treatment option which has good feasibility within
the outpatient setting.

To determine the optimal RD is sometimes very dif-
ficult in a phase I study. The IFL regimen (irinotecan,
5FU, and leucovorin combination regimen) is a good
example of such a difficulty. A phase I study of the IFL
regimen was first reported by Saltz et al. [21], and after
a phase 11T study [22], this regimen showed a high mor-
tality rate within 60 days, and a new RD was decided
upon as a modified IFL regimen. In the light of this
example, we decided to decrease the TXL dose to one
level below that in the phase I part of the present study.

Finally, we decided to reduce the dose of TXL from
160 mg/m? to 140mg/m?. We are now conducting a phase
II'study at the new RD to evaluate the efficacy and long-
term feasibility of the regimen, particularly with respect
to peripheral neuropathy, a characteristic side effect of
TXL administration.

In conclusion, with regard to the TXL-plus-
CDDP combination in our study: (1) the recommended
dose was determined to be TXL 140mg/m? with CDDP
30mg/m? and (2) we found that this regimen showed
modest efficacy and a safe toxicity profile so that it
could be offered as a candidate component of standard
regimens for treating gastric cancer. We are now

performing another phase II study, with the Korea-
Japan Collaborative Study Group, to confirm the effi-
cacy and feasibility of TXL 140mg/m? with CDDP
30mg/m>
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Abstract Purpose: This phase II study was conducted to
evaluate the efficacy and toxicity of single-agent gem-
citabine in patients with advanced or metastatic biliary
tract cancer. Patients and methods: Gemcitabine
1,000 mg/m? was administered as an intravenous 30-min
infusion on days 1, 8, and 15 for every 28 days. Results:
Forty chemonaive patients with a median age of 61
(range 33-73) were enrolled, and all 40 patients were
involved in efficacy and safety analyses. Seven (17.5%)
achieved partial response; 15 (37.5%) had stable disease;
17 (42.5%) had progressive disease; and 1 (2.5%) was
not evaluated. The median survival time was
7.6 months, and the l-year survival rate was 25.0%.
Grade 3/4 neutropenia occurred in 12 patients (30.0%),
leukopenia in five patients (12.5%), and anemia in four
patients (10.0%). The most common grade 3/4
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nonhematologic toxicities were elevated ALT (15.0%)
and elevated y-GTP (12.5%). One patient had grade 4
hemolytic uremic syndrome and recovered after
discontinuation of gemcitabine. Conclusions: In single-
agent therapy, gemcitabine demonstrated moderate
efficacy with manageable toxicity in patients with
advanced or metastatic biliary tract cancer. Further
evaluations are warranted, including the exact impact of
gemcitabine on the management of advanced or meta-
static biliary tract cancer.

Keywords Biliary tract cancer - Chemotherapy -
Clinical trial - Gallbladder cancer - Gemcitabine

Introduction

The incidence of biliary tract cancer has increased
markedly in Japan over the past several decades. In
2002, biliary tract cancer was the sixth leading cause of
cancer death in Japan with approximately 16,000 deaths
and a mortality rate of 12.5 per 100,000. A continued
sharp increase in age-adjusted mortality is predicted
over the next 10 years [22, 25, 30].

Of all the treatment modalities for biliary tract can-
cer, only resection offers the opportunity for cure.
However, because of metastases or invasion of the tu-
mor directly into the adjacent liver or the hepatic artery,
only a small minority of biliary tract cancer patients are
candidates for resection with curative intent. The prog-
nosis for these patients is dismal, and the impact of
existing chemotherapy is virtually negligible. Therefore,
there is a clear need for new, effective, chemotherapeutic
regimens in the management of biliary tract cancer.

Gemcitabine is a novel nucleoside analogue, which
requires to be phosphorylated to its active metabolite,
gemcitabine triphosphate. Gemcitabine triphosphate
competes with deoxycytidine triphosphate for incorpo-
ration into DNA, inhibiting DNA synthesis [16]. Gem-
citabine has shown broad activity in a variety of tumors
and is currently approved for use in non-small-cell lung
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cancer and pancreatic cancer in Japan. Based on the
results obtained in early phase studies in other locales
and the established safety profile of the agent [3, 7, 8, 12,
24, 34, 35, 40], our group has conducted a multicenter,
phase II trial of single-agent gemcitabine to investigate
the response rate, toxicity, and time-to-event variables
(progression-free survival, duration of tumor response,
and survival time) in patients with advanced or meta-
static biliary tract cancer.

Patients and methods
Eligibility criteria

Enrolled patients had histologically or cytologically
confirmed adenocarcinoma of biliary tract, extrahepatic
bile duct, gallbladder, or ampulla of Vater. Each
patient was required to meet the following eligibility
criteria: unresectable biliary tract cancer with at least
one bidimensionally measurable tumor; no history of
prior chemotherapy; no history of prior antitumor
treatment for biliary tract cancer except resection and
intraoperative or postoperative adjuvant radiotherapy;
an Eastern Cooperative Oncology Group (ECOG)
performance status of 0-2; 20-74 years of age; esti-
mated life expectancy =2 months; adequate renal func-
tion (creatinine < upper limit of normal [ULN]);
adequate liver function (bilirubin < 2 times ULN and
aspartate/alanine transaminases [AST/ALT] <25
times ULN); adequate bone marrow reserve (white
blood cells < 4,000/mm3, neutrophils 22,000/1nm3,
platelets 2100,000/mm?, and hemoglobin 210 g/dl); and
written informed consent. Patients with pre-existing
obstructive jaundice were also eligible after their bili-
rubin levels met the criteria by biliary stent insertion or
percutaneous biliary drainage.

Patients were excluded from the study if they had
pulmonary fibrosis, interstitial pneumonia, New York
Heart Association class III or IV congestive heart fail-
ure, myocardial infarction within the preceding
6 months, diabetes mellitus with severe complications,
marked pleural or pericardial effusion, marked periph-
eral edema, or active infection. Additional exclusion
criteria included pregnant or lactating females, patients
of reproductive potential who did not use effective
contraception, severe drug hypersensitivity, central ner-
vous system metastases, active concomitant malignancy,
other serious medical conditions, or patients receiving
any investigational drug within 30 days before enroll-
ment.

The study was conducted in accordance with the
ethical principles stated in the most recent version of the
Declaration of Helsinki or the applicable guidelines on
good clinical practice, whichever represented the greater
protection of the individual. In addition, the study de-
sign was approved by the appropriate ethical review
boards.

Study treatment

Gemcitabine (supplied by Eli Lilly, Japan) 1,000 mg/m?
was administered as an intravenous 30-min infusion on
days 1, 8, and 15 for every 28 days. The treatment was
continued until evidence of disease progression or
unacceptable toxicity.

For white blood cells <2,000/mm3, neutrophils
<1,000/mm?>, platelets <70,000/mm?>, bilirubin >3
times ULN, or AST/ALT > 5 times ULN, gemcitabine
was omitted on that day and postponed to the next
scheduled treatment day.

In subsequent cycles, gemcitabine was reduced to
800 mg/m? if neutrophils <500/mm? for 4 days, white
blood cells < 1,000/mm? for 4 days, platelets < 25,000/
mm?, bilirubin >3 times ULN, or AST/ALT > 5 times
ULN. Gemcitabine was also reduced to 800 mg/m? if a
platelet transfusion was performed due to thrombocy-
topenia or if gemcitabine was omitted twice in succes-
sion due to toxicity. No dose adjustment was allowed
during the same cycle. The treatment was discontinued if
a second dose reduction was needed, if bilirubin > 5.0
times ULN, AST/ALT >20 times ULN, or tumor
progression was observed. The use of granulocyte col-
ony-stimulating factor (G-CSF) was permitted for any
grade 4 leukopenia or neutropenia or grade 3 neutro-
penia with high fever (38.0°C). Prophylactic adminis-
tration of antiemetics was allowed.

Baseline and treatment assessments

Pretreatment evaluation included complete history and
physical examination. In addition, complete blood
count, biochemistry tests, urinalysis, and chest X-ray
were performed. Performance status and laboratory
tests, except for urinalysis, were assessed weekly. Uri-
nalysis was performed during days 15-28 in each cycle.
Tumor size was measured by CT scan or MRI during
days 22-28 in each cycle. Carcinoembryonic antigen
(CEA) and carbohydrate antigen 19-9 (CA19-9) were
quantified every 4 weeks. All 40 patients who received at
least one dose of gemcitabine were involved in the effi-
cacy analyses.Objective tumor response was assessed
every 4 weeks using WHO criteria [41]. The duration of
response was calculated from the first day of treatment
until documentation of disease progression. Survival
was measured from the first day of treatment.

Toxicity was assessed using the National Cancer
Institute Common Toxicity Criteria version 2.0 [27]. A
monitoring committee independently evaluated the effi-
cacy and safety of the study.

Statistical analysis

Considering the results of previous trials using gemcit-
abine for advanced or metastatic biliary tract cancer, we
expected an overall response rate of 15-20% in this





