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Abstract

Purpose We aimed to evaluate the safety and efficacy of
combination chemotherapy with biweekly irinotecan (CPT-
11) plus oral tegafur/uracil (UFT) and leucovorin (LV) in
patients with previously untreated metastatic colorectal
adenocarcinoma in phase I/II setting.

Patients and methods We recruited 37 patients with his-
tologically proven metastatic colorectal adenocarcinoma.
UFT (300 mg/m?> per day) and LV (75 mg/day) were
administered orally on days 1-21. CPT-11 was adminis-
tered intravenously on day 1 and 15, at an initial dose of
60 mg/m?, stepping up to 150 mg/m? in a traditional phase I
fashion. The treatment was repeated every 4 weeks. After
patients enrolled into a phase II portion, the efficacy and
toxicity of this regimen were also assessed.

Results The recommended dose of CPT-11 was deter-
mined to be 150 mg/m?. Although one patient had a pulmo-
nary embolism after 60 mg/m? of CPT-11, the treatment
was well tolerated in general. The overall objective
response rate was 37.8% (14/37; 95% CI, 22.5-55.2) in all
patients. Median progression-free survival was 226 days
(95% CI, 133-276).
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Introduction

Intravenous administration of 5-fluorouracil (5-FU) and
leucovorin (LV) is a widely accepted systemic treatment
for colorectal cancer patients. In most chemotherapy for
patients with advanced metastatic colorectal cancer
(mCRC), 5-FU/LV is administered with a bolus injection or
continuous infusion. Irinotecan (CPT-11) is the topoiso-
merase I inhibitor and has shown consistent efficacy for
mCRC [7, 22, 24]. The FOLFIRI regimen is combination
chemotherapy of biweekly irinotecan and 5-FU/LV and is
widely used as first-line chemotherapy for mCRC in the
world [5, 9, 27].

Tegafur/uracil (UFT) is an oral third-generation fluoro-
pyrimidine. This drug is composed of 1-(2-tetrahydrofu-
ryl)-5-fluorouracil [ftorafur (FT) or tegafur] and uracil at a
molar ratio of 1:4. Tegafur is a 5-FU prodrug synthesized
by Hiller in 1967, which is converted by cytochrome P450
hepatic isoenzymes (CYP2A6) to 5-FU, while uracil is a
modulator of 5-FU catabolism [15, 26]. Uracil prevents
5-FU degradation by competing with 5-FU as a substrate of
the dihydropyrimidine dehydrogenase (DPD), which is the
primary catabolic enzyme of 5-FU [12, 16].

The antitumor activity of UFT was enhanced by simulta-
neous administration with oral leucovorin (LV) [21]. Three
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large phase III studies revealed that UFT/LV had equiva-
lent efficacy and a more favorable toxicity profile than con-
ventional 5-FU/LV in metastatic [2, 10] and adjuvant
settings [18]. Thereafter, these results were extrapolated to
Japanese patients based on the results of the Joint United
States and Japan Study of UFT/LV [25].

Combination chemotherapy of CPT-11 and UFT/LV
seems to become an attractive option in the treatment of
mCRC. Several previous studies evaluated the feasibility
and efficacy of this combination chemotherapy as first-line
chemotherapy. The regimens of these studies had the
weekly or triweekly CPT-11 schedule [1, 8, 20, 28].

The aim of this study was to determine the recommended
dose of biweekly CPT-11 in combination with UFT/LV and
to evaluate safety and efficacy as first-line chemotherapy for
Japanese mCRC patients in phase I/II setting.

Patients and methods
Patients

Between 2004 and 2007, all patients were recruited from
the Departments of Surgery, Keio University and Hiratsuka
City Hospital. Eligibility criteria were determined as fol-
lows: histologically proven metastatic adenocarcinoma of
the colon or rectum with measurable disease, no prior che-
motherapy for metastatic disease, age >20 and <75 years,
ECOG performance status 0-2, life expectancy >3 months,
adequate hematological and biochemical parameters, defi-
ned as a leukocyte count of >4,000-12,000 mm™>, neutro-
phil count >2,000mm~>, platelets >100,000 mm™>,
hemoglobin >9.0 g/dl, serum bilirubin level <1.5 mg/dl,
serum transaminases <2.5 x upper limit of normal (ULN),
serum creatinine <ULN, and normal electrocardiogram.
All patients provided written informed consent. This study
was performed according to the guidelines of the Declara-
tion of Helsinki as amended in Edinburgh, Scotland, Octo-
ber 2000, and the protocol was approved by ethics
committees in each institution.

Study design

This study is a phase I/II study. The study was conducted as
an open label, non-randomized, dose-finding study using
dose escalation of CPT-11 with a fixed dose of UFT/LV,
and a small phase II portion.

UFT was administrated at a dose of 300 mg/m? per day,
and LV was administrated at a dose of 75 mg/day given
orally on days 1-21, followed by a 7-day rest, repeated
every 28 days as one cycle. The daily dose of both UFT and
LV were divided into three doses administered 8 h apart
and taken together, along with water. Patients were
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instructed to avoid food consumption between 1 h before
and 1 h after each dose. CPT-11 was administrated as an
i.v. infusion over 90 min on day 1 and 15. Six dose levels of
CPT-11 were tested ranging from 60 to 150 mg/m?
(Table 1). No intrapatient dose escalation was allowed. We
routinely administered 5-HT3 antagonists and steroid for
30 min before infusion of CPT-11.

The endpoints were defined as the maximum tolerated
dose (MTD) and recommended dose (RD) of CPT-11 in
phase I portion. After patients enrolled into a small phase II
portion, the efficacy and toxicity of this regimen were also
assessed.

Dose escalation proceeded according to the planned dose
escalation schedule (Table 1). At least three patients were
entered at each dose level and dose escalation was permit-
ted if no dose-limiting toxicity was encountered in the first
cycle. If one of three patients at a given dose developed any
dose-limiting toxicity (DLT), three more patients were
entered at the same dose. If one of the resulting six patients
had DLT, the dose could be increased to the next level; if
two or more patients had DLT, that dose level was deemed
the MTD. When DLT occurred in two or all three patients
in the initial three patients, that level was also considered as
the MTD. The MTD was thus defined as the dose at which
>33% patients experienced DLTs during the first cycle.
DLT was defined as any of the following experienced dur-
ing the first cycle; grade 4 hematological toxicity and grade
3 or 4 non-hematological toxicity.

Treatment was discontinued for disease progression,
unacceptable toxicity, delay of >14 days in instituting the
next cycle of treatment, or at the investigators’ discretion or
the patients’ request. Protocol specified dose reductions and
delays were based on previous cycle toxicity utilizing both
hematological nadirs and hematological/biochemical
parameters on the day following treatment. In this study,
UFT dose was reduced by 100 mg/day and CPT-11 dose
was reduced by 20%, when grade 3 or more toxicity
occurred in the previous treatment cycle.

Evaluation

Toxicity was evaluated biweekly during treatment in accor-
dance with National Cancer Institute-Common Toxicity
Criteria (NCI-CTC) version 2. Response was evaluated by
computed tomography every two cycles during treatment.
RECIST criteria were used to determine the response.

Statistics

Statistical analyses were performed using the JMP software
version 6 (SAS Institute, Inc., Cary, NC, USA). Kaplan—
Meier estimations were used for the calculation of progres-
sion-free survival (PFS) and overall survival (OS).
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Table 1 Dose level of i.rir'lotec— Dose level of irinotecan
an and patient characteristics
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
CPT-11 (mg/m?) 60 80 100 120 140 150
No. of patients 6 6 3 3 6 13
Age (years)
Median 71.5 61.5 63 59 58 58
Range 57-73 36-65 47-71 56-69 29-72 40-72
Sex
Female 2 2 1 0 3
Male 2 3 3
Performance status
0 6 6 3 3 6 10
1 0 0 3
Primary sites
Colon 5 1 4 10
Rectum 0 2 1 2 2
Colorectal 1 0 1 1 0 1
Metastatic lesion
Liver 3 4 2 1 4 8
Lung 5 2 1 2 0 6
Lymph node 1 0 0 0 1 5
Others 1 1 0 1 2 1

Results
Patient characteristics

A total of 37 Japanese patients were enrolled in this study at
two institutions. All received at least one cycle study treat-
ment and were analyzed for toxicity. Patient characteristics
are shown in Table 1. There were 24 men and 13 women
with a median age of 60 years (range 29-73). Thirty-six
patients had metastatic lesions; 22 patients had metastasis
to the liver, 16 patients to the lung, 7 patients to the lymph
nodes, and 3 patients to the peritoneum. Among the 37
patients, 13 had >2 metastatic sites synchronously. In all,
15 patients had received previous adjuvant chemotherapy
with fluoropyrimidine such as UFT alone or UFT/LV.

Treatment exposure and toxicity results

A total of 228 chemotherapy cycles were administered to
the 37 patients, with a median number of six cycles per
patient (range 1-20) during the study. The mean actual rel-
ative dose intensities of both CPT-11 and UFT for up to six
cycles were 0.96 and 0.96 at level 1 (n = 6), 0.96 and 0.96
at level 2 (n =6), 0.97 and 0.98 at level 3 (n = 3), 0.91 and
0.94 at level 4 (n = 3), 0.96 and 0.96 at level 5 (n = 6), and
0.86 and 0.93 at level 6 (n = 13), respectively.

Table 2 shows the adverse events recorded during the
first cycle. DLTs were experienced at level 1, 2, 5 and 6.

Grade 4 pulmonary embolism developed in one of six at
60 mg/m* of CPT-11 (level 1), and grade 3 fatigue devel-
oped in one of six at 80 mg/m? (level 2) and in one of six at
140 mg/m? of CPT-11 (level 5), respectively. At 150 mg/m?>
of CPT-11 (level 6), one of six patients developed grade 3
diarrhea with grade 3 fatigue, but did not reach the MTD
even at this dose level. Therefore, seven additional patients
were entered into this dose level as the phase II portion of
the study. Finally, grade 3 diarrhea as a DLT was observed
in 3 out of 13 patients (23.1%), thus this dose was confirmed
as the RD.

Table 3 shows the adverse events by patient recorded in
at least 5% during all study cycles. Grade 3 neutropenia
occurred in 3 patients (8.1%), while grade 3 anorexia
occurred in 10 patients (27%), grade 3 nausea in 11 patients
(29.7%), grade 3 fatigue in 3 patients (8.1%), and grade 3
diarrhea in 5 patients (13.5%).

Efficacy results

Partial response was seen in 14 of the total of 34 patients
evaluated for response. Overall objective response rate was
37.8% (14/37; 95% CI, 22.5-55.2) in all patients. Stabiliza-
tion of disease lasting for at least 8 weeks was observed in
17 patients (45.9%), whereas progressive disease was
apparent in 3 patients (8.1%) (Table 4).

Analysis of Kaplan—Meier survival curves revealed that
the overall median PFS for all patients was 226 days (95%
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Table 2 Adverse events report-

ed during first cycle Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
CPT-11 (mg/m?) 60 80 100 120 140 150
No. of patients 6 6 3 3 6 13
NCI-CTC grade All  3/4 Al 3/4 Al 3/4 All 3/4 All 3/4 All 3/4
Hematological
Leukopenia 1 00 1 00 0 00 1 00 0 0/0 2 1/0
Neutropenia 0 00 0 00 0 00 0 00 0 0/0 1 1/0
Anemia 3 00 1 00 0 00 2 00 2 0/0 1 0/0
Non-hematological
Alopecia 0 - 1 - 0 - 0 - 2 - 1 -
Anorexia 4 170 1 170 2 00 2 1/0 2 1/0 10 1/0
Nausea 4 170 3 170 2 00 2 170 2 1/0 9 2/0
Vomiting 0 00 0 00 0 00 1 00 1 0/0 4 1/0
Diarrhea 2 00 2 00 1 00 1 00 3 0/0 6 3/0
Skin reaction 1 00 0 00 0 00 0 0/0 1 0/0 1 0/0
Stomatitis 0 00 0 00 1 00 0 00 0 0/0 3 0/0
Fatigue 2 00 1 10 1 00 0 00 0 0/0 3 1/0
Neuropathy 0 00 0 00 0 00 0 00 1 1/0 1 0/0
Fever 0 00 1 00 1 00 0 00 0 0/0 0 0/0
Liver dysfunction 0 00 2 00 0 00 0 00 0 0/0 1 0/0
Dysgeusia 2 - 0 - 0 - 1 - 0 - 2 -
Dysosmia 1 - 0 - 0 - 1 - 0 - 1 -
Pulmonary embolism 1 o1 0 00 0 00 0 00 0 0/0 0 0/0

CI, 133-276 days) (Fig. 1). Five patients have died, but the
median survival time had not yet been reached at a median
follow-up period of 364 days (range 56—1,272 days).

Discussion

We set out to determine the safety and efficacy of biweekly
CPT-11 plus UFT/LV every 28-day cycle in Japanese
patients with mCRC.

In early 2000, the IFL regimen (weekly CPT-11 and
bolus 5-FU/LV) was proved to have anticancer activity
[23]. Thereafter, many phase II or III studies for advanced
and metastatic colorectal cancer patients revealed that CPT-
11 combined with cytotoxic agents had adequate cytotoxic
effect. Combination chemotherapy regimens such as FOL-
FOX or FOLFIRI have been standard chemotherapy as
first-line treatment for mCRC patients [5, 9, 13, 17, 27].
However, these regimens need 46 h of continuous 5-FU
infusion and are very troublesome. There is hope that com-
bination chemotherapy with oral fluoropyrimidines will
become a well-tolerated treatment by replacing compli-
cated continuous infusion and with more convenient oral
intake. Therefore, in our regimen, infusion of 5-FU/LV was
replaced by oral UFT/LV, which has the potential to mini-
mize adverse effects and be more convenient to the patient.
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The profile of adverse effects in this study was accept-
able. Most hematological and non-hematological adverse
events were generally mild or moderate, although one
patient had pulmonary embolism at level 1. The patient
additionally experienced grade 3 appetite loss and this con-
dition seemed to be strongly associated with pulmonary
embolism, but the patient recovered with oxygen adminis-
tration. The most frequent grade 3 adverse events were nau-
sea and anorexia, which were seen in 29.7 and 27.0%,
respectively. The incidence of grade 3 diarrhea was 13.5%
and all diarrhea cases were controlled by administration of
loperamide. In our study, grade 3 neutropenia was seen in
only 8.1%. All toxicities were reversible and manageable
with appropriate intervention including treatment interrup-
tion or dose reduction of CPT-11 or UFT or both, despite
the fact that upper gastrointestinal toxicities were relatively
frequent. No cases of febrile neutropenia or toxic deaths
were reported. In previously reported studies combining
CPT-11 and fluoropyrimidines including UFT/LV, the inci-
dence of neutropenia was 10-28.8% [1, 5, 8, 9, 19, 27]. The
incidence of severe neutropenia in our study was relatively
lower than that of those reports. In this study, the planned
maximum escalated dose of CPT-11 was limited to
150 mg/m?, because the Japanese maximum legally permis-
sible dose of irinotecan to 150 mg/m? in biweekly dosing,
although the dose given even in the RD was lower than the
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rTe?)l;lriefi ir?;itvli;sset g‘g?ﬁéﬁ;ﬁ 1 Level 1 Level 2 Level 3 Level4  Level 5 Level 6 All patients

cycles (per patient) CPT-11 (mg/m?) 60 80 100 120 140 150 AE %
No. of patients 6 6 3 3 6 13 37
NCI-CTC grade All 3/4 All 3/4 Al 3/4 All 3/4 All 3/4 All 3/4 Al 3/4
Hematological
Leukopenia 1 0/0 2 0/0 1 0/0 2 0/0 3 00 7 1/0 432 2.7
Neutropenia 0 0/0 0 00 1 0/0 1 0/0 1 10 5 2/0 21.6 8.1
Anemia 3 0/0 6 0/0 3 0/0 3 0/0 4 0/0 4 0/0 621 0.0
Thrombocytopenia 0 0/0 0 00 0 0/0 1 0/0 0 00 2 00 81 0.0
Non-hematological
Alopecia 1 - 6 - 2 - 1 - 6 - 7 - 62.2 -
Anorexia 5 1/0 5 2/0 3 0/0 3 1/0 4 2/0 10 4/0 81.1 27.0
Nausea 6 170 5 2/0 3 1/0 3 1/0 4 1/0 10 5/0 838 29.7
Vomiting 1 0/0 4 1/0 2 0/0 2 0/0 4 00 6 2/0 514 8.1
Diarrhea 4 0/0 6 1/0 3 0/0 1 0/0 5 00 9 4/0 757 135
Constipation 1 0/0 2 00 0 0/0 0 0/0 0 0/0 4 0/0 189 0.0
Skin reaction 3 0/0 6 0/0 2 00 2 00 2 00 7 1/0 595 2.7
Stomatitis 4 0/0 5 1/0 3 0/0 1 0/0 1 00 6 1/0 54.1 5.4
Fatigue 4 0/0 3 1/0 1 0/0 0 0/0 2 1/0 4 1/0 378 8.1
Neuropathy 1 0/0 4 00 0 0/0 1 0/0 2 00 1 0/0 243 0.0
Fever 0 0/0 2 0/0 0 0/0 0 0/0 0 00 0 0/0 54 0.0
Liver dysfunction 1 00 3 00 0 0/0 1 0/0 2 00 5 0/0 324 0.0
Dysgeusia 2 - 3 - 2 - 2 - 2 - 2 - 35.1 -
Dysosmia 2 - 4 - 0 - 1 - 0 - I - 21.6 -

Table 4 Response rate by CPT-11 dose level

Dose level n CR PR SD PD NE Response %
Level 1 6 0 1 3 1 1 16.6
Level 2 6 0 3 3 0 0 50.0
Level 3 30 0 2 1 0 0.0
Level 4 30 0 3 0 0 0.0
Level 5 6 0 2 3 1 0 333
Level 6 13 0 8 3 0 2 61.5
Total 37 0 14 17 3 3 37.8

95% CI of the response in 37 patients was 22.5-55.2%

CR complete response, PR partial response, SD stable disease, PD pro-
gressive disease, NE not evaluable

previous studies containing CPT-11 every 2 weeks in the
Western countries [5, 9, 27]. This may, in part, explain the
low myelosupression profile of our regimen even in the RD
or near RD.

The previous phase II studies evaluated different sched-
ules of triweekly CPT-11 plus UFT/LV (TEGAFIRI) and
showed overall response rates of 30—42% and median PFS
of 5.5-8 months [1, 8]. The FOLFIRI regimen yielded
overall response rates of 31-56%, with median PFS of 6.7-
8.5 months [5, 9, 27]. Similarly, our study regimen also
presented a relatively high overall response rate of 37.8%

Probability

0.0 — T T T T T T
50 100 150 200 250 300 350 400
Time (days)

Fig. 1 Progression-free survival in all 37 patients. The median pro-
gression-free survival was 226 days (95% CI, 133-276 days)

and similar median PFS of 226 days (7.5 months) to
TEGAFIRI or FOLFIRI regimen, despite including the
patients given a lower dose of CPT-11 than the RD.

Several different schedules of CPT-11 combined with
UFT/LV were reported: weekly or triweekly in combina-
tion with UFT/LV as mentioned above. Overall, the
adverse effect profiles of these two schedules were similar
but our schedule appeared to have favorable therapeutic
ratio, especially regarding lower myelosupression.
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Cohen et al. [4] reported that bi-weekly CPT-11 plus
UFT regimen (without leucovorin) revealed unfavorable
toxicity (grade 3 diarrhea of 28%) in a meeting abstract.
Given that the dosage of CPT-11 (160 mg/mz) and UFT
(250 mg/m? per day) was not intensive, in addition, leuco-
vorin was not combined with UFT, the high incidence of
severe diarrhea was hard to be explained. Different dosing
of UFT, twice daily in their study versus three times daily
in ours, or ethnic difference of drug metabolizing enzymes
might lead to these discordant results [25].

New strategies, particularly inhibition of angiogenesis
and epidermal growth factor receptors, have been devel-
oped and new combination chemotherapy using these
molecular targeting agents are now achieving better
efficacy [6, 11, 14]. Little is known about the efficacy and
safety profile of combination chemotherapy using oral
fluoropyrimidines and these molecular targeting agents
except capecitabine plus oxaliplatin (XELOX) with bev-
acizumab at this time [3]. In the future, combination che-
motherapy of CPT-11 plus UFT/LV and molecular
targeting agent may become recognized also as a first line
regimen of choice for advanced mCRC.

In conclusion, the recommended dose of biweekly CPT-
11 was 150 mg/m? when combined with 300 mg/m® of
UFT and 75 mg/body of LV on days 1-21 every 28-day
cycle. In addition, the results of this study revealed that the
regimen had a reasonable safety profile with manageable
toxicity, and had a promising activity. Although its efficacy
needs to be further evaluated in a randomized phase II or III
study, the regimen seemed to be a good alternative candi-
date to FOLFIRI for patients with advanced metastatic
colorectal cancer. To confirm the efficacy and safety of this
regimen, we are carrying out a multicenter randomized
phase II study (UMINOO0OO00951).

Acknowledgments The authors are indebted to Professor J. Patrick
Barron of the International Medical Communications Center of Tokyo
Medical University for reviewing of this manuscript.

References

1. Bajetta E, Di Bartolomeo M, Buzzoni R, Mariani L, Zilembo N,
Ferrario E, Lo Vullo S, Aitini E, Isa L, Barone C, Jacobelli S, Re-
caldin E, Pinotti G, Iop A (2007) Uracil/ftorafur/leucovorin com-
bined with irinotecan (TEGAFIRI) or oxaliplatin (TEGAFOX) as
first-line treatment for metastatic colorectal cancer patients: results
of randomised phase II study. Br J Cancer 96:439-444

2. Carmichael J, Popiela T, Radstone D, Falk S, Borner M, Oza A,
Skovsgaard T, Munier S, Martin C (2002) Randomized compara-
tive study of tegafur/uracil and oral leucovorin versus parenteral
fluorouracil and leucovorin in patients with previously untreated
metastatic colorectal cancer. J Clin Oncol 20:3617-3627

3. Cassidy J, Clarke S, Diaz Rubio E, Scheithauer W, Figer A, Wong
R, Koski S, Lichinitser M, Yang T, Saltz L (2006) First efficacy
and safety results from XELOX-1/NO16966, a randomised 2 x 2

@ Springer

10.

11.

12.

13.

14.

factorial phase III trial of XELOX vs. FOLFOX4 + bevacizumab
or placebo in first-line metastatic colorectal cancer (MCRC). Ann
Oncol 17, late breaking abstract 3

. Cohen Y, Shulman K, Idelevich E, Ben-Shachar M, Honnigman J,

Haiat H, Zidan J, Hubert A, Kuten A, Beny A (2004) Irinotecan
(CPT-11) combined with UFT as first line treatment of advanced
colorectal carcinoma-A phase II study. J Clin Oncol (meeting ab-
stracts) 22:305 (abstr 3742)

. Colucci G, Gebbia V, Paoletti G, Giuliani F, Caruso M, Gebbia N,

Carteni G, Agostara B, Pezzella G, Manzione L, Borsellino N, Mi-
sino A, Romito S, Durini E, Cordio S, Di Seri M, Lopez M, Mai-
ello E, Montemurro S, Cramarossa A, Lorusso V, Di Bisceglie M,
Chiarenza M, Valerio MR, Guida T, Leonardi V, Pisconti S, Ro-
sati G, Carrozza F, Nettis G, Valdesi M, Filippelli G, Fortunato S,
Mancarella S, Brunetti C (2005) Phase III randomized trial of
FOLFIRI versus FOLFOX4 in the treatment of advanced colorec-
tal cancer: a multicenter study of the Gruppo Oncologico Dell’Ita-
lia Meridionale. J Clin Oncol 23:4866-4875

. Cunningham D, Humblet Y, Siena S, Khayat D, Bleiberg H, Sant-

oro A, Bets D, Mueser M, Harstrick A, Verslype C, Chau I, Van
Cutsem E (2004) Cetuximab monotherapy and cetuximab plus iri-
notecan in irinotecan-refractory metastatic colorectal cancer. N
Engl J Med 351:337-345

. Cunningham D, Pyrhonen S, James RD, Punt CJ, Hickish TF, Hei-

kkila R, Johannesen TB, Starkhammar H, Topham CA, Awad L,
Jacques C, Herait P (1998) Randomised trial of irinotecan plus
supportive care versus supportive care alone after fluorouracil fail-
ure for patients with metastatic colorectal cancer. Lancet
352:1413-1418

. Delord JP, Bennouna J, Artru P, Perrier H, Husseini F, Desseigne

F, Francois E, Faroux R, Smith D, Piedbois P, Naman H, Douillard
JY, Bugat R (2007) Phase II study of UFT with leucovorin and iri-
notecan (TEGAFIRI): first-line therapy for metastatic colorectal
cancer. Br J Cancer 97:297-301

. Douillard JY, Cunningham D, Roth AD, Navarro M, James RD,

Karasek P, Jandik P, Iveson T, Carmichael J, Alakl M, Gruia G,
Awad L, Rougier P (2000) Irinotecan combined with fluorouracil
compared with fluorouracil alone as first-line treatment for meta-
static colorectal cancer: a multicentre randomised trial. Lancet
355:1041-1047

Douillard JY, Hoff PM, Skillings JR, Eisenberg P, Davidson N,
Harper P, Vincent MD, Lembersky BC, Thompson S, Maniero A,
Benner SE (2002) Multicenter phase III study of uracil/tegafur and
oral leucovorin versus fluorouracil and leucovorin in patients with
previously untreated metastatic colorectal cancer. J Clin Oncol
20:3605-3616

Fuchs CS, Marshall J, Mitchell E, Wierzbicki R, Ganju V, Jeffery
M, Schulz J, Richards D, Soufi-Mahjoubi R, Wang B, Barrueco J
(2007) Randomized, controlled trial of irinotecan plus infusional,
bolus, or oral fluoropyrimidines in first-line treatment of metastatic
colorectal cancer: results from the BICC-C study. J Clin Oncol
25:4779-4786

Fujii S, Kitano S, Ikenaka K, Shirasaka T (1979) Effect of coad-
ministration of uracil or cytosine on the anti-tumor activity of
clinical doses of 1-(2-tetrahydrofuryl)-5-fluorouracil and level of
5-fluorouracil in rodents. Gann 70:209-214

Goldberg RM, Sargent DJ, Morton RF, Fuchs CS, Ramanathan
RK, Williamson SK, Findlay BP, Pitot HC, Alberts SR (2004) A
randomized controlled trial of fluorouracil plus leucovorin, irino-
tecan, and oxaliplatin combinations in patients with previously un-
treated metastatic colorectal cancer. J Clin Oncol 22:23-30
Hurwitz H, Fehrenbacher L, Novotny W, Cartwright T, Hains-
worth J, Heim W, Berlin J, Baron A, Griffing S, Holmgren E, Ferr-
ara N, Fyfe G, Rogers B, Ross R, Kabbinavar F (2004)
Bevacizumab plus irinotecan, fluorouracil, and leucovorin for met-
astatic colorectal cancer. N Engl J Med 350:2335-2342



Cancer Chemother Pharmacol (2009) 63:501-507

507

15.

16.

17.

18.

19.

20.

21.

Ikeda K, Yoshisue K, Matsushima E, Nagayama S, Kobayashi K,
Tyson CA, Chiba K, Kawaguchi Y (2000) Bioactivation of tegafur
to 5-fluorouracil is catalyzed by cytochrome P-450 2A6 in human
liver microsomes in vitro. Clin Cancer Res 6:4409-4415

Ikenaka K, Shirasaka T, Kitano S, Fujii S (1979) Effect of uracil
on metabolism of 5-fluorouracil in vitro. Gann 70:353-359
Kohne CH, van Cutsem E, Wils J, Bokemeyer C, El-Serafi M, Lutz
MP, Lorenz M, Reichardt P, Ruckle-Lanz H, Frickhofen N, Fuchs
R, Mergenthaler HG, Langenbuch T, Vanhoefer U, Rougier P,
Voigtmann R, Muller L, Genicot B, Anak O, Nordlinger B (2005)
Phase III study of weekly high-dose infusional fluorouracil plus
folinic acid with or without irinotecan in patients with metastatic
colorectal cancer: European Organisation for Research and Treat-
ment of Cancer Gastrointestinal Group Study 40986. J Clin Oncol
23:4856-4865

Lembersky BC, Wieand HS, Petrelli NJ, O’Connell MJ, Colange-
lo LH, Smith RE, Seay TE, Giguere JK, Marshall ME, Jacobs AD,
Colman LK, Soran A, Yothers G, Wolmark N (2006) Oral uracil
and tegafur plus leucovorin compared with intravenous fluoroura-
cil and leucovorin in stage II and III carcinoma of the colon: results
from National Surgical Adjuvant Breast and Bowel Project Proto-
col C-06. J Clin Oncol 24:2059-2064

Mackay HJ, Hill M, Twelves C, Glasspool R, Price T, Campbell
S, Massey A, Macham MA, Uzzel M, Bailey SM, Martin C, Cunn-
ingham D (2003) A phase I/II study of oral uracil/tegafur (UFT),
leucovorin and irinotecan in patients with advanced colorectal
cancer. Ann Oncol 14:1264-1269

Mendez M, Alfonso PG, Pujol E, Gonzalez E, Castanon C, Cere-
zuela P, Lopez-Mateos Y, Cruz JJ (2005) Weekly irinotecan plus
UFT and leucovorin as first-line chemotherapy of patients with ad-
vanced colorectal cancer. Invest New Drugs 23:243-251

Okabe H, Toko T, Saito H, Nakano K, Fujioka A, Yuasa C, Takeda
S, Unemi N (1997) Augmentation of the chemotherapeutic effec-
tiveness of UFT, a combination of tegafur [1-(2-tetrahydrofuryl)-
5-fluorouracil] with uracil, by oral l-leucovorin. Anticancer Res
17:157-164

22.

23.

24.

25.

26.

217.

28.

Rougier P, Van Cutsem E, Bajetta E, Niederle N, Possinger K,
Labianca R, Navarro M, Morant R, Bleiberg H, Wils J, Awad L,
Herait P, Jacques C (1998) Randomised trial of irinotecan versus
fluorouracil by continuous infusion after fluorouracil failure in pa-
tients with metastatic colorectal cancer. Lancet 352:1407-1412
Saltz LB, Cox JV, Blanke C, Rosen LS, Fehrenbacher L, Moore
MJ, Maroun JA, Ackland SP, Locker PK, Pirotta N, Elfring GL,
Miller LL (2000) Irinotecan plus fluorouracil and leucovorin for
metastatic colorectal cancer. Irinotecan Study Group. N Engl J
Med 343:905-914

Shimada Y, Yoshino M, Wakui A, Nakao I, Futatsuki K, Sakata Y,
Kambe M, Taguchi T, Ogawa N (1993) Phase II study of CPT-11,
a new camptothecin derivative, in metastatic colorectal cancer.
CPT-11 Gastrointestinal Cancer Study Group. J Clin Oncol
11:909-913

Shirao K, Hoff PM, Ohtsu A, Loehrer PJ, Hyodo I, Wadler S, Wad-
leigh RG, O’Dwyer PJ, Muro K, Yamada Y, Boku N, Nagashima
F, Abbruzzese JL (2004) Comparison of the efficacy, toxicity, and
pharmacokinetics of a uracil/tegafur (UFT) plus oral leucovorin
(LV) regimen between Japanese and American patients with ad-
vanced colorectal cancer: joint United States and Japan study of
UFT/LV. J Clin Oncol 22:3466-3474

Toide H, Akiyoshi H, Minato Y, Okuda H, Fujii S (1977) Compar-
ative studies on the metabolism of 2-(tetrahydrofuryl)-5-fluoroura-
cil and 5-fluorouracil. Gann 68:553-560

Tournigand C, Andre T, Achille E, Lledo G, Flesh M, Mery-Mig-
nard D, Quinaux E, Couteau C, Buyse M, Ganem G, Landi B,
Colin P, Louvet C, de Gramont A (2004) FOLFIRI followed by
FOLFOXG6 or the reverse sequence in advanced colorectal cancer:
a randomized GERCOR study. J Clin Oncol 22:229-237
Veronese ML, Stevenson JP, Sun W, Redlinger M, Algazy K,
Giantonio B, Hahn S, Vaughn D, Thorn C, Whitehead AS, Haller
DG, O’Dwyer PJ (2004) Phase I trial of UFT/leucovorin and irino-
tecan in patients with advanced cancer. Eur J Cancer 40:508-514

@ Springer



	Combination chemotherapy of biweekly irinotecan (CPT-11) plus tegafur/uracil (UFT) and leucovorin (LV) for patients with metastatic colorectal cancer: phase I/II study in Japanese patients
	Introduction
	Patients and methods
	Patients
	Study design
	Evaluation
	Statistics

	Results
	Patient characteristics
	Treatment exposure and toxicity results
	EYcacy results

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


