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Abstract. The aim of this study was to determine the
recommended dose of irinotecan in combination with the fixed
dose of oral UFT as first-line therapy in patients with advanced
or recurrent colorectal cancer, and to evaluate the response rate
and overall survival as a phase II study. Patients and Methods:
Thirteen patients were recruited into a phase I trial. Four doses
of irinotecan ranging from 60 to 150 mg/m2/day were
administered intravenously on day 1 and day 16 in combination
with UFT given orally from day 2 to day 15. In a phase II study,
53 patients received at least one cycle of this therapy. Results:
The recommended dose of this combination was determined as
irinotecan 120 mg/m2/day and UFT 400 mg/m2/day. Doselimiting toxicities were neutropenia and prolonged leucopenia.
On an intent-to-treat analysis, the response rate in the phase II
study was 24.5% (95% confidence interval 13.8% to 38.2%).
The median overall survival time was 20.3 months (95%
confidence interval, 15.0-22.8 months). Out of 20 patients with
stable disease, 17 who received more than 4 cycles of the
regimen lived longer than the other 3 patients who received
fewer than 3 cycles (p=0.0353). Hematological adverse events
were mainly grade 3/4 neutropenia observed in 6 out of 53
patients. Grade 3 non-hematological toxicities, such as
diarrhea, anorexia, nausea/vomiting and alopecia were
observed in 6 patients. Conclusion: Irinotecan combined with
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oral UFT was effective and well-tolerated. This regimen may be
considered as a first-line therapy for advanced or metastatic
colorectal cancer and may result in fairly long survival, even for
patients with stable disease.
The greatest progress of systemic treatment for colorectal
cancer has occurred since the introduction of irinotecan
combined with fluorouracil-based drugs. The recent use of
irinotecan-combined therapy prolonged survival and
improved quality of life, but increased toxicity (1-5). The
study of tegafur/uracil (UFT) combined with oral
leucovorin (LV) resulted in a response rate and survival
similar to parenteral administration of 5-fluorouracil (5FU) and LV, and showed an advantage of the oral
administration over parenteral administration (6-9). An
oral administration of only UFT generated sufficient
maximum and average concentrations of metabolic 5-FU
compared to continuous 5-FU infusion (10). Oral
chemotherapy with or without LV in an outpatient setting
seems to have favorable convenience and lower toxicity
profiles during chemotherapy, compared to intravenous
administration (9, 11, 12).
Modulation of anticancer effects of 5-FU is obtained by
the addition of uracil, LV and irinotecan. Various regimens
of irinotecan-5-FU/LV or UFT/LV combinations have been
investigated in the past. However, administration schedules
of irinotecan and oral UFT, instead of infusional 5-FU,
without LV were found in a few reports (13, 14). Alonso et
al. (13) proposed a weekly irinotecan plus UFT schedule,
using irinotecan at a dose of 110 mg/m2 on days 1, 8, 15
every 28 days plus UFT 250 mg/m2 on days 1 through 21 or
irinotecan 100 mg/m2 and UFT 300 mg/m2.
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Table I. Dose escalation schedule and toxicity in phase I study.
Dose Irinotecan UFT
No. of No. of
level (mg/m2) (mg/m2) patients PR

1
2
3
4

60
90
120
150

400
400
400
400

3
3
3
4

0
0
3
2

No. of
No. of
HT
NHT
Grade 3 4 Grade 3 4
0
0
0
0

0
0
0
1

1
0
1
2

0
0
0
0

PR, partial response; HT, hematological toxicity; NHT, nonhematological toxicity.

Here, a phase I/II study with irinotecan given on days 1
and 16, combined with UFT 400 mg/m2/day between day 2
and day 15 every 28 days was carried out in patients with
advanced or recurrent colorectal cancer. The primary
objective of this study was to determine a recommended
dose of irinotecan combined with UFT 400 mg/m2 by
assessing the efficacy and toxicity. The second objective was
to evaluate the feasibility of this regimen from the response
rate and overall survival in patients with this regimen of
chemotherapy.

Patients and Methods
Patients. Between June 2000 and June 2002, eligible patients were
recruited for the phase I trial from three centers and subsequently
the phase II trial from ten centers. The main criteria for
enrolment consisted of histologically-confirmed colorectal
carcinoma, no prior chemotherapy for measurable disease, age
between 20 and 75 years, a WHO performance status of 0 to 2, a
life expectancy of more than three months, and adequate
hematological and biochemical parameters: white blood cell count
>3500/mm3, neutrophil count >2000/mm3, platelet count
>100000/mm3, hemoglobin >9 g/dl, bilirubin <1.5 mg/dl, asparate
aminotransferase and alanine aminotransferase <2 times of
institutional upper limit of normal range and serum creatinine
<1.5 mg/dl. Patients with diarrhea, intestinal obstruction and
serious infectious diseases were excluded. All patients were
informed of the purpose and conduct of this study and signed a
written consent form.
Study design and treatment. The phase I trial was conducted as a
non-randomized and dose-finding study using a dose escalation
of irinotecan. Four dose levels of irinotecan ranging from 60 to
150 mg/m2/day were investigated in combination with a fixed dose
of UFT 400 mg/m2/day (Table I).
All patients received antiemetic premedication with 5HT3
antagonists and dexamethasone prior to each dose of irinotecan.
Initially, three patients were treated with the starting dose of
irinotecan 60 mg/m2 given as a 90-minute intravenous infusion on
day 1 and day 16, and UFT 400 mg/m2/day given orally twice daily
from day 2 to day 15. The patients had a rest period between day
17 and day 28. One cycle of irinotecan and UFT was administered
every 28 days.

2674

Dose escalation proceeded until dose-limiting toxicity (DLT)
was encountered in the cycle. Toxicity grades were evaluated
according to 2.0 version of National Cancer Institute Common
Toxicity Criteria. DLT was defined as any of the following
experienced during the cycle: grade 4 hematological toxicity,
neutropenic fever, and grade 3 or 4 non-hematological toxicity
except for alopecia, nausea or vomiting. If DLT was observed in
any patient, an additional 3 patients were treated at that dose level.
The maximum tolerated dose (MTD) was defined as being reached
if 2 of 6 patients experienced DLT. The recommended dose was
the dose level below MTD.
The phase II trial was conducted at ten centers. Pretreatment
evaluation consisted of a medical history, physical examination, a
complete blood count, serum chemistry profile and
carcinoembryonic antigen measurement, a chest x-ray and a
radiological tumor parameter assessment. A physical examination,
complete blood count with differential and platelet count, and serum
chemistry tests were performed to evaluate the toxicity before and
during each course of therapy. Measurable tumors were reassessed
by computed tomography and echography every two cycles.
Complete response (CR) was defined as the complete disappearance
of measurable lesions for at least 4 weeks, partial response (PR) as
a decrease of at least 50% of measurable tumors, stable disease (SD)
as a decrease of less than 50% or an increase of less than 25% of the
disease, and progressive disease (PD) as an at least 25% increase in
the tumor size or the appearance of new metastatic lesions.
Treatment was discontinued for disease progression, unacceptable
toxicity, a delay of >29 days in instituting the next cycle of therapy,
or at investigators' discretion or patient's request. Based on previous
cycle toxicity evaluated as grade 3 or 4, both doses were reduced by
25% in the subsequent treatment cycles.
The primary end-point of the phase II study was to evaluate the
response rate and the secondary end-point was to assess the overall
survival and adverse events.
Statistical analysis. Statistical analyses were performed using the
JMP version 6.0.2 (SAS Institute Japan). Response rate and
survival from the start of chemotherapy until death were
calculated. The 95% confidence intervals (95%CI) were also
calculated. The survival curve was obtained using the Kaplan-Meier
method. The survival data between two groups were evaluated by
the Mann-Whitney U-test and a p-value <0.05 was considered
statistically significant.

Results
Patient characteristics. Thirteen patients with measurable tumors
and good performance status participated in the phase I trial.
The demographic characteristics of patients are presented in
Table II. A total of 53 patients were enrolled in the phase II
trial. Their characteristics are also given in Table II.
Efficacy and adverse events in phase I study. Responses were
not observed at level 1 and 2. A partial response was obtained
in 3 patients at level 3 and 2 patients at level 4. Toxicity was
generally mild at level 1, 2 and 3 (Table I). One patient
treated with the fourth dose level developed grade 4
neutropenia. Non-hematological toxicity included one grade

Mibu et al: Irinotecan and UFT in CRC

Table II. Patient characteristics.

Table III. Adverse events in phase II study.
Phase I

Phase II

NCI-CTC grade (53 patients)

No. of patients

13

53

Adverse event

Median age (range; years)

52(46-71)

63(37-73)

Gender
Female
Male
WHO performance status (grade)
0
1
2
Primary site
Colon
Rectum
Indication
Advanced disease
Recurrence
Metastatic site
Lung
Liver
Lymph node
Local
Others

7
6

18
35

10
2
1

45
8
0

2
11

24
29

4
9

9
44

5
4
4
3
5

22
24
10
11
3

3 alopecia at level 1, one grade 3 anorexia and
nausea/vomiting at level 3, and one grade 3 anorexia and one
grade 3 alopecia at level 4. DLT was experienced in 2 of 4
patients at level 4. One patient developed grade 4 neutropenia
and the other could not start the next cycle of therapy more
than 29 days after the first cycle due to prolongation of
leucopenia. Recommended doses from the present study are
irinotecan 120 mg/m2/day and UFT 400 mg/m2/day.
Efficacy in phase II study. A total of 53 eligible patients
underwent this therapy and were evaluated for response.
Four patients could not receive the full course of the first
cycle, 3 could not be examined with CT scan according to
the protocol schedule and 1 was lost to follow-up. All
patients were assessed for safety and tolerance. A mean of
5.9 (1-33) cycles were administered in evaluated patients.
The median follow-up time was 546 (136-1596) days in these
patients. One complete response and 12 partial responses
were observed. Stable disease was recorded in 20 patients
and progressive disease in 12 patients. On an intent-to-treat
analysis, the overall response rate was 24.5% (95%CI,
13.8%-38.2%). The responses were observed in 50% of
lymph node metastasis, 33% of local recurrence, 22% of
lung metastasis and 17% of liver metastasis. The median
overall survival time was 20.3 months (95%CI, 15.0-22.8
months). The two-year overall survival rate was 28.3%. Of
20 patients with stable disease 17 received more than 4

1

2

3

4

Hematological
Anemia
Leucopenia
Neutropenia
Thrombocytopenia

6
9
10
1

3
12
8
0

0
1
5
0

0
0
1
0

Non-hematological
Liver dysfunction
Renal dysfunction
Anorexia
Nausea/vomiting
Diarrhea
Eruption
Alopecia
General fatigue
Fever
Abdominal pain
Malaise

1
0
10
13
6
1
8
2
0
0
1

0
1
7
4
2
0
4
1
1
2
0

0
0
2
2
2
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

NCI-CTC, National Cancer Institute Common Toxicity Criteria.

cycles of this regimen and lived for 19.2 months, while the
other 3 patients received lower than 3 cycles and lived for
5.7 months. The former survival time was significantly
longer than the latter (p=0.0353).
Safety. All 53 patients who received at least one dose of the
study medication were evaluated for safety. At the 120 mg/m2
starting dose of irinotecan, 3 patients had a dose reduction in
the second course. Adverse events of a total of 53 patients
are summarized in Table III.
Hematological adverse events were mainly grade 3/4
neutropenia and leucopenia. Grade 3/4 neutropenia occurred
in 6 (11%) out of 53 patients. No patients experienced febrile
neutropenia, severe anemia or severe thrombocytopenia.
Non-hematological adverse events consisted of anorexia,
nausea/vomiting, diarrhea and alopecia. Grade 4 nonhematological adverse events did not occur. Grade 3 diarrhea
was observed in 2 (2%) patients and grade 3 anorexia in 2
(2%) patients, grade 3 nausea/vomiting in 2 (4%) patients
and grade 3 alopecia in one (2%) patient. No patients
experienced the hand-foot syndrome. Overall, anorexia was
reported in 36% of all patients, nausea/vomiting in 36%,
diarrhea in 19% and alopecia in 23%.

Discussion
The present study has established the safety and effective
regimen of combining irinotecan and UFT as first-line
treatment for advanced or metastatic colorectal cancer
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when irinotecan is administered on days 1 and 16 in
combination with UFT on days 2-15 every 28 days. DLTs
consisted of grade 4 neutropenia and prolongation of
leucopenia. The phase 1 trial of this study determined the
recommended dose of irinotecan to be 120 mg/m2/day in
combination with oral UFT 400 mg/m2/day. Alonso et al.
(13) demonstrated that recommended doses of this
combination were irinotecan 110 mg/m2 on days 1, 8 and 15,
and UFT 250 mg/m2 on days 1-21 every 28 days or
irinotecan 100 mg/m2 and UFT 300 mg/m2. The total dose
of UFT per course is similar to that reached in the current
study although the administration schedule and dose of
irinotecan is different. Kono et al. (14) administered UFT
400 mg/m2/day on days 1-14 but reduced the recommended
level of irinotecan 100 mg/m2/day to 30 mg/m2/day for
outpatient control of grade 3/4 fatigue. In the present trial,
all the patients were admitted to receive the first
administration of irinotecan for observation of safety.
Thereafter, patients were treated in an outpatient setting or
on admission according to the adverse events during the
first or subsequent cycles. Patients receiving two cycles of
the treatment well tolerated the outpatient administration.
The current phase II trial revealed a response rate of 24.5%.
This response rate is superior to the 11.7% response rate of
an oral UFT/LV regimen (6) and irinotecan plus UFT/LV
regimens (15, 16). Other phase II regimens of irinotecan
plus UFT revealed a slightly higher response rate of 33.4%
and 34.5% over our regimen (17, 18). The regimens of
FOLFIRI with infusion of high dose 5-FU for 1 or 2 days
obtained 49% and 56% response rates (19, 20). Addition of
5-FU infusion regimens such as FOLFOX 6 and FOLFIRI
or administration of oral UFT from day 1 may be needed to
improve the response rate.
The mean overall survival time achieved in the present
trial was 20.3 months, which was similar to the data of
FOLFOX 6 or FOLFIRI (20). Other regimens using
irinotecan plus UFT with LV or without LV offered a
slightly shorter survival time of 16 to 18 months (15-18).
The present study suggested that overall survival was
compatible to the combination of infusional 5-FU/LV and
irinotecan although a higher dose of UFT was needed. In
patients with stable disease, patients receiving more than 4
courses achieved prolongation of survival time. This
regimen may contribute to retaining a state of tumor
dormancy.
The current regimen offered lower toxicity. The phase I
trial of this combination has established the recommended
dose in consideration of DLTs such as grade 4 neutropenia
and prolongation of leucocytopenia. Grade 3/4 toxicity of
leucopenia and neutropenia was observed in 11% of the
total patients, which is consistent with previous reports (16,
18). A high dose of irinotecan may easily generate
leucopenia and neutropenia (15, 19, 20). The incidence of
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grade 3 non-hematological adverse events was 11%. Life
threatening neutropenia and the hand-foot syndrome were
not experienced. These findings resulted from a higher dose
of UFT and lower dose of irinotecan than other previous
reports and proved the safety of this regimen.

Conclusion
Our findings suggest that the current combination of
irinotecan and UFT, even without LV, is as effective as
FOLFIRI and FOLFOX 6 with regard to survival, and is
well-tolerated with lower incidences of hematological and
non-hematological adverse events. This regimen may be
used as a first-line therapy for advanced or metastatic
colorectal cancer in the outpatient setting and may prolong
survival, even for patients with stable disease.

References
1 Meyerhardt JA and Mayer RJ: Systemic therapy for colorectal
cancer. N Engl J Med 352: 476-487, 2005.
2 Rothenberg ML, Meropol NJ, Poplin EA, Cutsem EV and
Wadler S: Mortality associated with irinotecan plus bolus
fluorouracil/leucovorin: Summary findings of an independent
panel. J Clin Oncol 19: 3801-3807, 2001.
3 Hwang JJ, Eisenberg SG and Marshall JL: Improving the
toxicity of irinotecan/5-FU/leucovorin: a 21-day schedule.
Oncology 17(suppl): 37-43, 2003.
4 Mitry E, Douillard JY, Van Cutsem E, Cunningham D,
Magherini E,Mery-Mignard D, Awad L and Rougier P:
Predictive factors of survival in patients with advanced colorectal
cancer: an individual data analysis of 602 patients included in
irinotecan phase III trials. Ann Oncol 15: 1013-1017, 2004.
5 Ando M, Hasegawa Y and Ando Y: Pharmacogenetics of
irinotecan: A promoter polymorphism of UGT1A1 gene and
severe adverse reactions to irinotecan. Inv New Drugs 23: 539545, 2005.
6 Douillard JY, Hoff PM, Skillings JR, Eisenberg P, Davidson N,
Harper P,Vincent MD, Lembersky BC, Thompson S, Maniero
A and Benner SE: Multicenter phase III studyof uracil/tegafur
and oral leucovorin versus fluorouracil and leucovorin in
patients with previously untreated metastatic colorectal cancer.
J Clin Oncol 20: 3605-3616, 2002.
7 Baietta E, Di Bartolomeo M, Buzzoni R, Mariani L, Zilembo
N, Ferrario E, Lo Vullo S, Aitini E, Isa L, Barone C, Jacobelli
S, Recaldin E, Pinotti G and Iop A: Uracil/ftorafur/leucovorin
combined with irinotecan (TEGAFIRI) or oxaliplatin
(TEGAFOX) as first-line treatment for metastatic colorectal
cancer patients: results of randomized phase II study. Br J
Cancer 96: 439-444, 2007.
8 Rosati G, Cordio S, Tucci A, Blanco G, Bordonaro R,
Reggiardo G and Manzione L: Phase II trial of oxaliplatin and
tegafur/uracil and oral folinic acid for advanced or metastatic
colorectal cancer in elderly patients. Oncology 69: 122-129, 2005.
9 Rocha Lima AP and Del Giglio A: Randomized crossover trial
of intravenous 5-FU versus oral UFT both modulated by
leucovorin: a one-centre experience. Eur J Cancer Care 14: 151154, 2005.

Mibu et al: Irinotecan and UFT in CRC

10 Ho DH, Pazdur R, Covington W, Brown N, Huo YY, Lassere
Y and Kuritani J: Comparison of 5-fluorouracil pharmacokinetics in patients receiving continuous 5-fluorouracil infusion
and oral uracil plus N1-(2'-tetrahydrofuryl)-5-fluorouracil. Clin
Cancer Res 4: 2085-2088, 1998.
11 Pfeiffer P, Sorbye H, Ehrsson H, Fokstuen T, Mortensen JP,
Baltesgard L, Tveit KM, Ogreid D, Starkhammar H, Wallin I,
Qvortrup C and Glimelius B: Short-time infusion of oxaliplatin
in combination with capecitabine (XELOX30) as second-line
therapy in patients with advanced colorectal cancer after failure
to irinotecan and 5-fluorouracil. Ann Oncol 17: 252-258, 2006.
12 Ikeda M, Yasui M, Fukunaga H, Seshimo I, Takayama O,
Ikenaga M, Yamamoto H, Ohue M, Sekimoto M and Monden
M: Clinical usefulness of oral granisetron hydrochloride for
alleviation of delayed nausea and vomiting induced by CPT-11.
Eur J Cancer Care 14: 435-439, 2005.
13 Alonso V, Escudero P. Zorrilla M, Isla MD, Herrero A,
Mayordomo JI, Martinez-Trufero J, Saenz A, Tres A and
Anton A: Phase 1 trial of weekly irinotecan combined with UFT
as second-line treatment for advanced colorectal cancer. Eur J
Cancer 37: 2385-2391, 2001.
14 Kono T, Ebisawa Y, Tomita I, Chisato N, Kamiya K, Asama T,
Ayabe T, Ashida T, Kohgo Y and Kasai S: Phase II study of
irinotecan, leucovorin, 5-fluorouracil and tegafur/uracil for
metastatic colorectal cancer. J Chemotherapy 17: 224-227, 2005.
15 Mackay HJ, Hill M, Twelves C, Glasspool R, Price T, Campbell
S, Massey A, Macham MA, Uzzel M, Bailey SM, Martin C and
Cunningham D: A phase I/II study of oral uracil/tegafur (UFT),
leucovorin and irinotecan in patients with advanced colorectal
cancer. Ann Oncol 14: 1264-1269, 2003.
16 Mendez M, Alfonso PG, Pujol E, Gonzalez E, Castanon C,
Cerezuela P, Lopez-Mateos Y and Cruz JJ: Weekly irinotecan
plus UFT and leucovorin as first-line chemotherapy of
patients with advanced colorectal cancer. Inv New Drugs 23:
243-251, 2005.

17 Escudero P, Alonso V, Puertolas T, Alvarez I, Corral M,
Herrero A, Andres R, Martinez-Trufero J, Filipovich E,
Grandez R, Artal A, Anton A, Tres A and Polo E: Weekly
irinotecan (CPT-11) combined with UFT as first line treatment
of advanced colorectal carcinoma. Proc Am Soc Clin Oncol 21:
106b (Abstract 2238), 2002.
18 Alonso V, Escudero P, Grandez R, Alvarez I, Ruiz de Lobera
A, Polo E, Corral M, Lara R, Puertolas T and Anton A: Weekly
irinotecan (CPT-11) combined with uracil-tegafur(UFT) as first
line treatment for metastatic colorectal carcinoma. Proc Am
Soc Clin Oncol 22: 335 (Abstract 1344), 2003.
19 Douillard JY, Cunningham D, Roth AD, Navarro M, James
RD, Karasek P, Jandik P, Iveson T, Carmichael J, Alakl M,
Gruia G, Awad L and Rougier P: Irinotecan combined with
fluorouracil compared with fluorouracil alone as first-line
treatment for metastatic colorectal cancer: a multicentre
randomized trial. Lancet 355: 1041-1047, 2000.
20 Tournigand C, Andre T, Achille E, Lledo G, Flesh M, MeryMignard D, Quinaux E, Couteau C, Buyse M, Ganem G, Landi
B, Colin P, Louvet C and de Gramont A: FOLFIRI followed
by FOLFOX6 or the reverse sequence in advanced colorectal
cancer: a randomized GERCOR study. J Clin Oncol 22: 229237, 2004.

Received March 14, 2007
Revised May 7, 2007
Accepted May 10, 2007

2677

