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Abstract

Purpose The aim of this study was to determine the max-
imum tolerated dose, recommended dose and dose-limiting
toxicities of irinotecan (CPT-11) plus S-1 in advanced colo-
rectal cancer.

Methods S-1 was administered orally at 80 mg/m* per
day for 14 consecutive days followed by a 2-week rest.
CPT-11 was given intravenously on days 1 and 15 of each
course, at an initial dose of 80 mg/m? per day, stepping up
to 100, 120 or 150 mg/m?* per day. Courses were repeated
every 4 weeks, unless disease progression or severe toxici-
ties were observed.

Results A total of 21 patients were entered in this study.
The maximum tolerated dose of CPT-11 was considered to
be 150 mg/m?, because 2 of 3 patients developed dose-lim-
iting toxicities such as leukopenia, neutropenia, diarrhea
and anorexia. The recommend dose of CPT-11 was set at
120 mg/m?. Tumor response rate was 42.8% and median
progression-free survival time was 10 months (95% confi-
dential interval, 6.0-14.0 months).

Conclusion A combination of S-1 and CPT-11 showed a
good safety profile and can be recommended for further
phase II studies in patients with colorectal cancer.

Keywords S-1 - Irinotecan - Colorectal cancer -
Phase I study
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Introduction

S-Fluorouracil (5-FU) is the key drug to treat advanced
colorectal cancer. It is used with other drugs, such as leuco-
vorin and irinotecan, to increase effectiveness of anticancer
drugs. Recent studies shows excessive toxicity when bolus
5-FU, leucovorin, and irinotecan (CPT-11) are combined
(Rothenberg et al. 2001; Sargent et al. 2001); and recent
reports shows infusional 5-FU regimens may be a safer
option and are superior to bolus 5-FU regimens in terms of
tumor response of colorectal cancer (Meta-analysis Group
in Cancer 1998). A combination of CPT-11 and continuous
intravenous infusional 5-FU and leucovorin as the first-line
treatment provides a survival benefit in patients with
advanced colorectal cancer (Punt. 2004; Douillard et al.
2000; Tournigand et al. 2004; Colcci et al. 2005; Kohne
et al. 2005). But administration of infusional 5-FU is
becoming more complex because of the need for vascular
access devices and portable delivery system.

S-1is an oral fluoropyrimidine preparation. And it might
be anticancer drug instead of 5-FU. It is a novel oral fluoro-
uracil antitumor drug that contains a combination of three
pharmacological agents : tegafur (FT), a 5-fluorouracil
(5-FU) prodrug, 5-chloro-2,4-dihydroxypyridine (CDHP),
which inhibits the activity of dihydropyrimidine dehydro-
genase (DPD), and potassium oxonate (Oxo), which
reduces the gastrointestinal toxicity of 5-FU (Shirasaka
et al. 1996). The convenient oral route of administration,
antitumor activity and improved toxicity profile in compar-
ison with intravenous 5-FU makes S-1 an attractive option
for combining with intravenous CPT-11 in the treatment of
advanced colorectal cancer (Hirata et al. 1999). This cur-
rent study was designed to evaluate the tblerability and
clinical efficacy of combining S-1 orally and CPT-11 in
patients with advanced or metastatic colorectal cancer.
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We selected a bi-weekly CPT-11 schedules as this was
reported by Komatsu Y etal. (Komatsu et al. 2002). S-1
was selected 2 weeks on with 2-week rest period, and
repeated both CPT-11 and S-1 every 4 weeks.

Patients and methods
Patients selection

This was a non-randomized, open-label, phase I, dose-esca-
lating study, performed at Kanagawa Cancer Center,
Yokohama, Japan. All patients entered in this study had
histologically confirmed advanced or metastatic colorectal
cancer. Eligibility criteria included age 20-75 years, esti-
mated life expectancy of more than 16 weeks, Eastern
Cooperative Oncology Group (ECOG) performance status
0, and adequate hematological (absolute white blood cell
count >3 ,000/mm3, neutrophil count >1,500/mm3, platelets
>100,000/mm®, Hb >10 g/dl), hepatic (AST and ALT
within 2 times the upper limit of normal for the institution,
serum bilirubin level below 1.5 mg/dl) and renal (serum
creatinine level below 1.5 mg/dl and BUN under 25 mg/dl)
function, with at least one measurable site of disease
(>1 cm in at least one dimension). Patients could not have
received prior chemotherapy, except adjuvant chemother-
apy completed more than 6 months before study entry.
Written informed consent was obtained from all patients
and the protocol was approved by the institutional ethics
committee. Patients were excluded from this trial if any of
the following exclusion criteria were extant: symptomatic
infectious disease, bleeding tendency, severe heart disease,
pre-existing symptomatic peripheral neutropathy, active
double cancer, symptomatic ascites, pregnancy, breast
feeding, obstructive bowel disease, severe diabetes mellitus
requiring insulin or past history of drug allergy.

Treatment schedule

CPT-11 was studied at dose levels of 80, 100, 120, and
150 mg/m?. If 150 mg/m* of CPT-11 was tolerated, this
dose became the recommended dose for treatment with S-1,
because the maximum approved dose of CPT-11 alone in
Japan is 150 mg/m>. '

CPT-11 was administered as an intravenous infusion
over 90 min on day 1 and 15. S-1 was administered orally
on days 1-14. Initially, the dose of S-1 was fixed at 80 mg/
m? on days 1-14, with CPT-11 escalated from 80 to
150 mg/m?. S-1 was given orally at a dose that did not
exceed 40 mg/m? based on the patient’s body surface area
(BSA): BSA < 1.25 m? 40 mg twice daily; 1.25-1.5 m?
50 mg twice daily, and BSA > 1.5 m?, 60 mg twice daily,
for 14 consecutive days.

@ Springer

A minimum of three patients per group were studied per
dose level. Dose-limiting toxicity (DLT) was defined as any
of the following finding during cycle 1: (1) neutrophil count
less than 500/mm? for 5 days or more, or febrile neutrope-
nia; (2) platelet count less than 10,000/mm?>, or less than
50,000/mm° with a bleeding tendency; (3) grade 3 or 4 non-
hematologic toxicity, excluding nausea and vomiting,
according to the National Cancer Institute Common toxic-
ity criteria (NCI-CTC, version3); or (4) a greater than
3 weeks delay in treatment as a result of drug-related toxic-
ity. If one of the three patients at a given dose developed
any DLT, other three patients were to be entered at the
same dose. If two or three patients of the initial three
patients developed DLT, enrollment was discontinued and
this dosage was regarded as the maximum tolerated dose
(MTD). And if three or more patients of six patients at each
level developed DLT, this dosage was also regarded as
MTD. This treatment course was repeated every 4 weeks
with an allowance for 1-week delay in treatment if toxicity
was observed.

Evaluation (toxicity and response)

Pretreatment evaluation included physical examination, 2
complete blood cell count, serum biochemical profile (liver
function tests, renal function tests, creatinine clearance
determination), urinalysis and electrocardiogram. And
chest X-ray and computed tomographic scan of the chest
and abdomen were performed. During the study period, all
patients were reviewed weekly for symptoms of toxicity
and underwent clinical examinations, including determina-
tion of weight and performance status. Blood cell count,
and liver and renal function tests were performed once
every week.

CT scanning and imaging of measurable disease were
performed every 8 weeks. Response was determined
according to the RECIST criteria (Therasse et al. 2000). A
complete response (CR) was defined as the disappearance
of all evidence of cancer for more than 16 weeks. A partial
response (PR) was defined as at least a 30% reduction in the
sum of the products of the perpendicular diameters of all
lesions for more than 16 weeks, without any evidence of
new lesions or progression of the lesions. Silent disease
(SD) was defined as less than a 30% reduction, or less than
20% increase in the sum of the products of the perpendicu-
lar diameters of all lesions without any evidence of new
lesions. Progressive disease (PD) was defined as more than
a 20% increase in more than 1 lesion, or the appearance of
new lesions.

All responses were subjected to independent verifica-
tion. For the patients who showed good response to the
treatment, the response duration was defined as the time
from the commencement of the treatment protocol until the
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first documentation of progression or relapse. Progression-
free survival was estimated using the Kaplan-Meier prod-
uct-limit method. The 95% confidential interval for median
progression-free survival was estimated by the log-rank
test.

Dose intensity was determined for up to four courses of
treatment per patient of each level.

Dose delay and modifications

Dose delays and modification were performed on the basis
of toxicity. Dose reductions applied to S-1 and CPT-11. On
day 1 of each cycle, treatment with all two anticancer drugs
was delayed for 1 week if drug-related toxicity had not
resolved to grade <2 (except alopecia); if toxicity did not
resolve after a delay of 2 weeks, treatment was discontin-
ued. Following grade 3 or 4 hematological toxicity, the
CPT-11 dose was reduced by one level dose on subsequent
treatment cycle. Grade 4 neutropenia that exceeded 7 days
or was associated with fever requiring hospitalization
resulted in the patient being discontinued from the study. In
the event of grade 3 or 4 non-hematological toxicity
(excluding alopecia, nausea and vomiting) on days 1-14 of
any cycle, S-1 was withheld until the toxicity had returned
to grade 1 or baseline; dose of CPT-11 was reduced by one
level dose on subsequent cycles. In the event of grade 2 or
higher diarrhea on days 1-14, treatment of S-1 was with-
held until toxicity returned to grade 1 or base line.

Results
Patients characteristics

Twenty-one patients were enrolled in this phase I study.
There were 13 men and 8 women, ranging in age from 44 to
74 years (median, 68.5 years). Fifteen patients had stage
IV, five patients had recurrent colorectal cancer and the
remaining patient characteristics are summarized in
Table 1. The total number of chemotherapy cycles com-
plete’. by the patients ranged from 1 to 24.

Toxicity

All patients were evaluable for toxicity and the adverse
effects during first cycle are summarized in Table 2. The
main toxicities were nausea, appetite loss, diarrhea, leuko-
penia and neutropenia. No patients experienced grade >2
liver and renal dysfunction.

During dose escalation, one patient in level 1 experi-
enced a DLT (grade 3 diarrhea). So three additional patients
were enrolled in level 1 and none of the three had more than
grade3 toxicity. In the first enrolled three patients in level 2,

367

Table 1 Patients characteristics

Age (years)

Median (range) 69 (44-74)
Gender

Male 13
Female 8
ECOG performance status

PSO 21
Primary lesion

Colon 6
Rectum 15
Prior therapy

Surgery for primary lesions 11
Adjuvant therapy 6
Surgery for primary lesions + adjuvant therapy 4
Histological type

Wel 5
Mod 15
Por 1
Target lesions

Liver 12
Lymph node 7
Lung 6
Abdominal mass 3

wel well-differentiated adenocarcinoma, mod moderately differentiated
adenocarcinoma, por poorly-differentiated adenocarcinoma

one patient had grade 3 toxicity of appetite loss with more
than 7% weight loss and hospitalization. So additional three
patients were enrolled in level 2; one of them experienced
whole body eruption with exfoliation. Among first enrolled
patients in level 3, one patient experienced grade 4 leuko-
penia and neutropenia, and additional three patients were
enrolled in level 3. One patient had grade 3 appetite loss.
Two of the three patients in level 4 had more than grade 3
toxicities, one was leukopenia and neutropenia, and another
was grade 3 diarrhea and appetite loss. Because of these
results, no additional patients were enrolled in level 4 and
MTD was determined at the level 4. And level 3 was
declared as the recommended dose (RD).

No patients died from adverse effects.

Treatment response

As per the protocol, patients who received at least two
cycles of treatment were evaluable for response. Response
was not evaluated in two patients, because of toxicity
before the initial evaluation of response.

Response rate and relative dose intensity at each dose
level are summarized in Table 3. The overall response rate
was 42.8% (two complete response, seven partial
response), with five patients having stable disease (SD) and
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Table 2 Hematological and
non-hematological toxicities
(during the first cycle)

Level
Cases 6

Level 2
6 6 3

Grade (NCI-CTC) 1 2

4 1 2 3 4 1 2 3 4 1 2 3 4

Leukopenia
Neutropenia
Anemia
Thrombocytopenia
Nausea/vomiting
Appetite loss
Stomatitis
Diarrhea 1
General fatigue

Alopecia

Hand-foot syndrome

Eruption

1 2 1 2 1
1 1 1 1 1 1

2 1 2

1 1

3 1 1 1 1 1

2 1 1 1 1 1 2 1

2 1 1

2 1 1

1 1 1 1

1 1 1

1 1

Table 3 Response rates and dose intensity

Relative dose
intensity(%)

Dose intensity, /4course

CR PR SD PD NE TS-1 CPT-11

=

RR (%)

Levell 6 1 o 2 3 16.7 958 924
Level2 6 1 3 1 1 66.7 919 876
Level3 6 O 3 1 1 1 60.0 93.0 789
Level4 3 0O 1 1 0 1 50.0 752 909

CR complete response, PR partial response, SD stable disease, PD
progressive disease, NE not evaluated, RR response rate

five progressive disease on treatment. Patients in level 1
had a good relative dose intensity of four courses, but
response rate was only 16.7%. On the other hand, patients
more than dose of level 2 had a good response, and relative
dose intensity of CPT-11 was high. The dose of CPT-11
was reduced according to the protocol in 6 of 19 patients
(31.6%). The reasons for reducing the dose of CPT-11 were
as follows: prolonged leukopenia and neutropenia, one
patient; diarrhea, two patients; anorexia, three patients. The
mean relative dose intensity of S-1 was over 90% except
level 4. The reason for dose reduction of S-1 were stomati-
tis and anorexia with vomiting.

Median progression-free survival of all 21 patients was
10.0 months (95% confidential interval, 6—14 months)

(Fig. 1).

Discussion

S-1 is a newly developed oral tegafur compound. It con-
tains CDHP which inhibit DPD. The presence of this
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enzyme in the formulation allows the plasma concentration
of 5-FU to be maintained at a high level for 8 h, giving a
high response rate for colorectal cancer. And S-1 treatment
can be administered on an outpatient basis, which is a strik-
ing difference from other intensive chemotherapies, includ-
ing regimens with irinotecan plus infusional 5-FU and
leucovorin (FOLFIRI). The high response rate raises hopes
that the survival rate of advanced or recurrent colorectal
cancer would increase with this treatment.

One of the standard chemotherapies of advanced colo-
rectal cancer is FOLFIRI regimen. However, administra-
tion of infusional 5-FU is becoming more complex because
of the need for vascular access devices and portable deliv-
ery system. The complications of this system are mainly
infection and thrombosis. To keep out of these complica-
tions, the new oral fluoropyrimidine agents, such as S-1,
UFT (uracil/tegafur) and capecitabine, were needed instead
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of infusional 5-FU. The combination therapies of CPT-11
and these oral agents were reported in the patients with
colorectal cancer (Tsunoda et al. 2007; Goto et al. 2006;
Mackay et al. 2003; Bajetta et al. 2003; Patt et al. 2007;
Borner et al. 2005; Grothey et al. 2004).

The combination of capecitabine and CPT-11 in patients
with advanced colorectal cancer has been reported highly
responsive and manageable toxicity. Response rates range
34-50% (Bajetta et al. 2003; Patt et al. 2007; Borner et al.
2005). The frequent grade 3/4 adverse events were neutro-
penia (5-25%), diarthea (10-34%) (Bajetta et al. 2003; Patt
et al. 2007; Borner et al. 2005; Grothey et al. 2004).

On the other hand, UFT/leucoborin combined with
CPT-11 has also reported high response and tolerable tox-
icities. These response rates were 20-41.7% (Mackay
et al. 2003; Bajetta et al. 2007). The frequent grade 3/4
adverse events were neutropenia 13-35%, diarrhea 15—
19.4% (Mackay et al. 2003; Bajetta et al. 2007; Veronese
et al. 2004).

Goto et al. reported phase II study of combination ther-
apy with S-1 and CPT-11, which was different from ours.
This regimen was as followed, S-1 (40 mg; BSA < 1.25 m?,
50 mg; BSA > 1.25 to <1.50 m?, 60 mg; BSA > 1.5 m?
twice daily) was administered orally on days 1-14 of a 21-
day cycle. CPT-11 (150 mg/m?®) was administered by intra-
venous infusion on day 1. This regimen showed high
response rate of 62.5% and lower toxicities, neutropenia,
15%; diarrhea, 7.5% (Goto et al. 2006). The results sup-
ported the further use of the combination of S-1 and CPT-
11

Tsunoda et al. also reported phase I study of S-1 com-
bined with CPT-11 in patients with advanced colorectal
cancer. Their regimen was as followed, S-1 (80 mg/m? per
day) was administered orally on days 1-21 of a 35-day
cycle. CPT-11 was administered by intravenous infusion on
day 1 and 15, which was also different from ours.

In this study, the MTD was 120 mg/m? of CPT-11 in
combination with S-1 80 mg/m? per day. This regimen was
higher total dose of CPT-11 compared with Goto’s regi-
men, but adverse event was neutropenia, 9.5%; diarthea,
9.5%, that might be lower. And our response rate of 60.0%
at RD was similar to it. The relative dose intensity of our
regimen was 78.9% of CPT-11 and 93.0% of S-1 at the rec-
ommended dose level. Additonal median progression-free
survival of all patients enrolled in this study was
10 months, that was equal to other reports with oral fluoro-
pyrimidine combined with irinotecan (Goto etal. 2006;
Mackay et al. 2003; Bajetta et al. 2003; Patt et al. 2007;
Borner et al. 2005). Therefore, the most important finding
in this study is the combination therapy of S-1 plus CPT-11
is safe and feasible for the patients with advanced and met-
astatic colorectal cancer.

Conclusion

In conclusion, as demonstrated in this phase 1 study, the
recommended dose of CPT-11 is 120 mg/m? in this proto-
col. Further studies are required to clearly elucidate clinical
benefits of this combination therapy and, additionally, to
compare them to those of other intensive therapies.
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Abstract

Purpose The aim of this study was to assess the usefulness
of intraperitoneal lavage cytology (lavage Cy) status before
the resection of colorectal cancer as a predictive factor of
peritoneal recurrence.

Materials and methods The lavage Cy-positive [lavage
Cy (+)] rate, peritoneal recurrence rate, and 5-year survival
rate were examined in 298 cases of colorectal cancer in
relation to various clinicopathological factors.

Results The overall lavage Cy (+) rate was 6.0%. The
tavage Cy (+) rate within the group with peritoneal and
hepatic metastases was significantly higher than that in the
group without metastases (46.7% vs. 3.9% and 26.9% vs.
4.0%, respectively). The lavage Cy (+) rate was not
significantly associated with any of the clinicopathological
factors examined. The peritoneal recurrence rate was higher
in the lavage Cy (+) group than in the lavage Cy-negative
[lavage Cy (-)] group, although the difference was not
statistically significant. There was no significant difference
in survival, regardless of the lavage Cy status, among the
263 patients who underwent curative resection.

Conclusion The lavage Cy status before resection was not a
useful predictive factor of peritoneal recurrence in cases of
colorectal cancer.
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Introduction

Hepatic and pulmonary metastases are common forms of
recurrence of colorectal cancer often followed by peritoneal
metastasis. Recently, excellent results have been obtained for
hepatic and pulmonary metastases by surgical treatment [1-5].
However, at present, there is no effective method for the early
diagnosis of peritoneal recurrence {6, 7]. Intraperitoneal lavage
cytology (lavage Cy) status has been used to predict peritoneal
recurrence in some medical facilities, but its effectiveness
remains controversial [8-16]. The 7th edition of the Japanese
General Rules for Clinical and Pathological Studies on
Cancer of the Colon, Rectum and Anus states that the
cytological findings are associated with the radical cure rate
[17]. However, neither the theoretical approach nor the
practical method has been validated so far. The current study
examined the correlation between lavage Cy status and
clinical pathological factors, clinical course, and peritoneal
recurrence in order to assess the effectiveness of the technique.

Materials and methods

We examined 298 peritoneal fluid or peritoneal lavage cytology
samples from cases of colorectal cancer excised at our hospital
from September 1995 to June 2001. In the sites of the tumor, the
colon was 179 and the rectum was 119. The types of the
operative procedures were as follows: 54 right side colectomies,
16 transverse colectomies, 102 left side colectomies, 93 anterior
resections of rectum, 25 abdominoperineal resections of
rectum, five total pelvic exenterations, and three Hartmann’s
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