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Abstract:
Objectives: The aim of this phase I study is to identify the maximum tolerated dose (MTD) and recommended dose (RD) of CPT-11 in combination with UFT/LV and radiation in patients with locally recurrent
rectal cancer. Methods: Patients with histologically proven rectal cancer with local recurrence were eligible
for this study. Escalating doses of CPT-11 (30-60 mg/m2) were administered on days 3, 10, 24, and 31.
UFT (300 mg/m2) and LV (75 mg/body) were given on days 1-5, 8-12, 22-26, and 29-33. Radiotherapy
doses consisted of 50 Gy in daily fractions of 2.0 Gy each, 5 times per week, for total 5 weeks. Results:
We recruited 27 patients, and the MTD of CPT-11 was 60 mg/m2 due to the occurrence of dose-limiting
toxicity of grade 3 diarrhea. Major grade 3 adverse events were neutropenia (5/27; 18.5%) and diarrhea (6/
27; 22.2%). No grade 4 adverse event was observed throughout this treatment. Conclusions: The combined
chemoradiotherapy with oral UFT/LV plus CPT-11 is feasible and promising. The recommended dose for
further phase II trials is determined to be 50 mg/m2 of CPT-11.
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Introduction
Due to recent advances in rectal cancer treatment, preoperative chemoradiotherapy (CRT) is widely used for the
treatment of locally advanced rectal cancer. Three randomized trials comparing preoperative CRT and chemotherapy
showed that preoperative CRT had better improvement in
the local recurrence rate than chemotherapy1-3). However, local recurrence (LR) remains a significant problem in rectal
cancer treatment. The reported incidence of LR ranges between 5% and 30% after curative resection4-7). The standard
therapy for locally recurrent cancer treatment remains to be
established.
UFT is one of the oral fluoropyrimidines that combines
uracil and tegafur in a fixed molar ratio of 4:1. Tegafur is a
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prodrug of 5-FU that acts as an effector. Uracil is a competitive inhibitor of the enzyme dihydropyrimidine dehydrogenase. Results from three large randomized studies have
shown that UFT and leucovorin (LV) had similar efficacy
with less toxicity than conventional 5-FU/LV in patients
with metastatic8,9) and adjuvant10) settings. Combination chemotherapy of UFT/LV plus irinotecan (CPT-11) seems to be
an attractive option in the treatment of metastatic colorectal
cancer, because of their ease of administration. Some phase
II studies have shown that the UFT/LV/CPT-11 combination
chemotherapy is effective and well tolerated for metastatic
colorectal cancer11-15). Giralt et al. reported a phase II trial of
preoperative CRT with UFT/LV in patients with advanced
rectal cancer16). Complete resection was achieved in 91% of
the patients, and grade 1 tumor regression was obtained in
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Table 1.

CPT/UFT/LV + RT for locally recurrent rectal cancer

CPT-11/UFT/LV + RT

Dose Escalation Strategy.
CPT-11
(mg/m2)

UFT
(mg/m2 tid)

LV
(mg/m2 tid)

30
40
50
60
70

300
300
300
300
300

75
75
75
75
75

Level 1
Level 2
Level 3
Level 4
Level 5

24% of the patients in this trial. However, there are little reports of investigating UFT/LV/CPT-11 combined with radiotherapy.
The treatment for locally recurrent rectal cancer has not
been well established. The treatment option depends on the
previous treatment. Radiation, chemotherapy, surgery or a
combination of these modalities has been employed. Radiotherapy is used to improve local control and respectability.
We have previously reported the preliminary results of phase
I trial of UFT/LV/CPT-11 with radiotherapy for locally recurrent rectal cancer17). Due to diarrhea in this setting, it was
concluded that a modification of the treatment schedule was
needed. In this treatment, CPT-11 was administered on days
1, 8, 15, and 22. UFT/LV was given on days 3 to 7, 10 to
14. As grade 3 diarrhea occurred around the 3rd week, the
treatment was modified to put chemotherapy-rest during the
third week, and oral UFT/LV were to be administered on
the same day of radiation to make complete treatment-free
days.
Based on these results, we set out in the phase I trial to
investigate the combination of UFT/LV/CPT-11 with radiotherapy in patients with recurrent rectal cancer in a modified
treatment schedule. The present phase I study was designed
to evaluate the maximum tolerated dose (MTD) and recommended dose (RD) of CPT-11 in combination with UFT/LV
and radiation.

Day

1

8

15

22

29

36

CPT-11
30 ~ mg/m2
UFT 300mg/m2
LV 75mg/bŽdy
t.i.d
RadiaƟŽŶ
2.0 Gy/day
(tŽtal 50 Gy)

Figure 1.

Schema of the treatment schedule.

!1.5 mg/dL, normal electrocardiographic findings), and the
ability of oral intake. Resectability was not considered in
this study eligibilities.
Treatment

The study was performed in accordance with the Declaration of Helsinki. The protocol was approved by the Institutional Review Board of Osaka University Hospital. Written
informed consent was obtained from all patients before
study participation.

RT was delivered with a linear accelerator with using 10MV photons with an anterior-posterior opposing field or
three-field technique consisting of a posterior and two lateral
fields. For three-dimensional treatment planning purposes,
all patients had a computed tomographic (CT) scan in the
treatment position. A planned irradiation was given in daily
fractions of 2.0 Gy, 5 days a week, for 5 consecutive weeks,
resulting total dose of 50 Gy. The clinical target volume
(CTV) included the recurrent tumor with 1-1.5 cm margin,
sacrum, and the presacral space. The upper border of the
CTV was at the L5-S1 interspace. The lower field border
was 3 cm below the macroscopic tumor. The planning target
volume (PTV) margin was 5 mm from the CTV. Unless a
patient had one of the following adverse events: leukopenia
grade 3, neutropenia grade 3, thrombocytopenia grade
3, diarrhea grade 2, the irradiation was not interrupted. In
these occurrences, RT was withheld until adverse events resolved17).
UFT/LV was given on days 1-5, 8-12, 22-26, and 29-33.
The daily dose of UFT was 300 mg/m2/day and that of LV
was 75 mg/body/day, which were given orally three times
per day with 8 hours interval in each administration. CPT-11
was administered as an intravenous infusion over 90 minute
on days 3, 10, 24, and 31. The dose of CPT-11 was tested
ranging from 30 to 60 mg/m2 (Table 1 and Figure 1).

Eligibility criteria

Dose-limiting toxicity

Patients with histologically proven rectal cancer with LR
were eligible for the study. Further eligibility requirements
included: at least a four week rest from the prior treatment;
age 20-75 years; an Eastern Cooperative Oncology Group
(ECOG) performance status of 0 to 1; an expected survival
of at least 3 months; adequate bone marrow, renal, cardiac
and hepatic function (leukocyte count 4000-12000/mm3, a
neutrophil count 2000/mm3, a hemoglobin count 9.0 g/dL,
serum aspartase aminotransferase and alanine aminotransferase levels 100 IU/L, a total bilirubin concentration

Adverse events were classified according to the Common
Toxicity Criteria of the National Cancer Institute, version 2.
The dose-limiting toxicity (DLT) was defined as any of the
following experienced during the 5 week treatment period;
grade 4 hematological toxicity; grade 3 or more thrombocytopenia; grade 3 or more non-hematological toxicity; radiotherapy interruption over 1 week; inability of CPT-11 administration over 2 times; and less than 14 days of UFT/LV
administration as planned.
The dose of CPT-11 was escalated stepwise (Table 1). At
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Table 2. Patients and Disease Characteristics
at Base Line (n=27).
Characteristics

Table 3.

Dose-limiting Toxicity

Patient-No.

Level

2-2
3-1
4-3
4-4
4-5

2
3
4
4
4

No. of patients (%)

Age
Median
Range
Sex
Female
Male
Performance status
0
1
Primary surgery
AR/LAR
APR
Metastatic lesion
Local recurrence
Distant metastasis
CEA (ng/mL)
Median
Range

63
36-73
22 (81.5)
5 (18.5)

No. of patients
with DLT

Adverse events
(grade)

1/6
1/6
3/6

Diarrhea (3)
Diarrhea (3)
Diarrhea (3)
Diarrhea (3)
Diarrhea (3)

The primary endpoint of the study was an estimation of
the MTD and RD. The secondary endpoints were pathological responses, R0 resection rates, overall survival, and carcinoembryonic antigen (CEA) levels. Histological changes after the treatment were evaluated for the patients who underwent resection according to the General Rules of Clinical
and Pathological Studies on Cancer of the Colon, Rectum,
and Anus18). Shortly, Grade 0 means no histological change.
Grade Ia is defined as necrosis or the disappearance of the
tumor present in less than 1/3 of the whole lesion, and
grade Ib is defined as the histological change between 1/3
and 2/3. Grade 2 indicates a moderate change, that is, necrosis or the disappearance of the tumor present in more than
2/3 of the whole lesion, but viable tumor cells still remain.
Grade 3 means a complete response. Survival curves were
estimated by the Kaplan-Meier method.

cember 2007. Their clinical characteristics are presented in
Table 2. Their median age was 63 years (range 36-73); 22
men and 5 women patients. An anterior resection or low anterior resection was performed in 20 patients, and an abdominoperineal resection was done in seven patients. 23 patients had only LR and four patients had local and metastatic recurrence. One patient did not have LR by the final
histological diagnosis after resection.
All patients were evaluable for toxicity. The adverse
events observed in each level were shown in Table 3 and 4.
Three patients were treated at level 1 (30 mg/m2 of irinotecan) with no DLT. Six patients were treated at level 2 (40
mg/m2 of irinotecan) in which 1 patient (second patient) had
grade 3 diarrhea. At level 3 (50 mg/m2 of irinotecan), two
patients stopped treatment due to the grade 2 diarrhea, and
one patient (the first patient) had grade 3 diarrhea. Two
cases of grade 3 leukopenia and one case of grade 3 neutropenia were observed at this level. Of the six patients treated
at level 4 (60 mg/m2 of irinotecan), three had grade 3 diarrhea (third to fifth patients). No grade 4 adverse events occurred in all levels. Grade 3 diarrhea occurred only in patients with a low anterior resection. Therefore, MTD of
CPT-11 was determined to be 60 mg/m2 due to the occurrence of dose-limiting diarrhea. The dose of 50 mg/m2 irinotecan was considered to be the RD. The median total
doses of radiation were 48 Gy at level 1, 50 Gy at level 2,
50 Gy at level 3, and 50 Gy at level 4.
Of the 27 patients who received UFT/LV/CPT-11 and radiotherapy, 19 patients underwent surgery after this treatment. Pathological response was evaluated in these 18 of 19
patients (one patient did not have LR). The tumor regression
grade, according to Japanese pathological criteria18), was as
follows: 0 was found in 1 patient (6%), grade Ia was observed in eight patients (44%), and grade 2 in nine patients
(50%) (Table 5). Overall survival is shown in Figure 2. The
5-year overall survival rate of 26 patients with LR was
47.1%, and the median overall survival time was 1661 days.
The median CEA level was 12 (ng/ml) before the treatment.
There was a statistically significant decrease in the median
CEA level, which shifted down from 12 to 3 (ng/ml) by the
treatment (Figure 3).

Results

Discussion

A total of 27 patients of locally recurrent rectal cancer
were accrued into this study from October 2004 through De-

We set out this phase I study of UFT/LV/CPT-11 in combination with radiotherapy to evaluate the MTD and RD of

26 (96.3)
1 (3.7)
20 (74.1)
7 (25.9)
23 (85.2)
4 (14.8)
12
1-1022

AR: anterior resection, LAR: low anterior resection,
APR: abdominoperineal resection

least three patients were accrued at each dose level. The
MTD was defined as the dose level that caused DLT in at
least in 3 out of 6 patients. Dose escalation was permitted if
no DLT was observed in the treatment. If DLT occurred in 1
or 2 of the first patients, 3 additional patients were accrued
at the same dose. If 1 or 2 out of 6 patients had DLT, the
dose was increased to the next level. In order to evaluate the
efficacy and safety of the RD, an additional 5 more patients
were recruited on the RD level.
Evaluation
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Table 4.

CPT/UFT/LV + RT for locally recurrent rectal cancer

Frequency of Adverse Events in Each Level.
Level 1
(n=3)

Hematological
Leukopenia
Neutropenia
Thrombocytopenia
Anemia
Non-hematological
Anorexia
Nausea
Vomiting
Diarrhea
Abdominal pain
AST/ALT elevation
Total bilirubin
Creatinine

Level 2
(n=6)

Level 3
(n=12)

Level 4
(n=6)

All

Gr 3

All

Gr 3

All

Gr 3

All

Gr 3

2
1
0
3

0
0
0
0

3
1
0
6

0
0
0
0

8
6
2
12

2
1
0
0

4
4
0
5

3
1
0
0

3
3
2
3
2
0
0
2

0
0
0
0
0
0
0
0

1
3
0
4
1
0
0
0

0
0
0
1
0
0
0
0

9
7
5
10
9
2
2
0

0
0
0
1
0
0
0
0

5
5
3
5
4
2
0
1

0
0
0
3
0
0
0
0

10000

Overall Survival
Days

Figure 2.

Overall survival curve.

irinotecan in patients with locally recurrent rectal cancer.
The MTD were determined to be 60 mg/m2 of irinotecan on
the basis of diarrhea in three out of six patients enrolled at
level 4. Twelve patients registered at the RD (CPT-11 50
mg/m2) and safely completed the 5-week treatment.
From the reports of UFT/LV plus radiotherapy, diarrhea
was the most frequent of the adverse events, and the incidence resulted in 10-20%16,19-22) of the patients. The occurrence of diarrhea in these patients, which commonly appeared in 2-4 weeks, seemed to be associated with the treatment program. In fact, most of the diarrheas were observed
on week three in our previous reports. Grade 3 diarrheas occurred in four out of six patients, although CPT-11 was administered at the lower dose (30 mg/m2) than the present
study. The notable difference between these two studies was
the existence of the chemotherapy free period on week
three; an appropriate chemotherapy free period is indicated
to be important for the management of diarrhea in concomitant CRT.
Adhesion is observed in a recurrent tumor more often
than the primary tumor, which is different from neoadjuvant treatment for primary rectal cancer. Particularly,

㻯㻱㻭㻌㻸㼑㼢㼑㼘㻌㻔㼚㼓㻛㼙㻸㻕

1000

100

10

1
Before
Chemoradiation

Figure 3.

After
Chemoradiation

Serum CEA levels before and after chemoradiation.

when the small intestines in the pelvic area are fixed or invaded by the LR, it is susceptible to CRT, because of an adjacent inflammation by the tumor. Cautious treatment is required to prevent perforation or bowel obstruction due to radiation enteritis, especially in non-operable cases. In addition, adhesion makes the tumor resection more complicated
in operable cases.
In the SAMURAI-1 multicenter phase I trial using S-1, irinotecan plus radiation for primary advanced rectal cancer,
the RD for irinotecan was 60 mg/m2, which is a higher dose
than our study. Moreover, the incidence of diarrhea as DLT
53
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Table 5.
Response (n=18)

N (%)

Grade 0
Grade Ia
Grade Ib
Grade 2
Grade 3

1 (6%)
8 (44%)
0 (0%)
9 (50%)
0 (0%)

Histological changes were determined according to the General Rules
for Clinical and Pathological Studies on Cancer of the Colon, Rectum,
and Anus (18).
Grade 0: No change. Neither necrosis nor cellular or structural change
can be seen throughout the lesion.
Grade Ia: Necrosis or the disappearance of the tumor is present in less
than 1/3 of the whole lesion, or only cellular or structural
changes are visible in variable amounts.
Grade Ib: Necrosis or the disappearance of the tumor is present in less
than 2/3 of the whole lesion.
Grade 2: A moderate change. Necrosis or the disappearance of the tumor
is present in more than 2/3 of the whole lesion, but viable tumor cells still remain.
Grade 3: A severe change. The whole lesion falls into necrosis and/or is
replaced by fibrosis, with or without granulomatous changes.
No viable tumor cells are observed.

was in two patients with irinotecan 60 mg/m2, and 1 patient
with 90 mg/m2 23). Other DLTs, such as hematological adverse events, were much more common in the SAMURAI-1
study. In contrast, diarrhea was the only cause for DLT in
our study, suggesting that UFT/LV and the post-operative
status may play a pivotal role on adverse events. Another
phase I study employing capecitabine, irinotecan (50 mg/
m2), and radiation demonstrated that diarrhea was not observed in the lower dose (500 mg/m2 bid), however it was
the most common DLT (3 of 7 patients) in the higher dose
of capecitabine (625 mg/m2 bid)24). As S-1 includes oteracil
potassium, that prevents gastrointestinal toxicity caused by
5-FU, the incidence of diarrhea might be lower in the
SAMRAI-1 study. Oxaliplatin was not approved at the beginning of this study, and recently, phase I trials of S-1, oxaliplatin, and radiation have been reported25,26). Grade 3 diarrhea was not observed in both trials, strongly suggesting that
using these drugs may prevent severe diarrhea caused by
CRT. We did not perform a phase II study of this regimen,
because we had recruited six more patients in level 3; we
would like to prevent diarrhea before operations as much as
possible. However, this regimen might be very useful in patients resistant to oxaliplatin-based chemotherapy.
UFT/LV plus radiotherapy shows a 40-50% down staging
rate and almost a 10% pathological complete response rate
from the results of neo-adjuvant CRT in locally advanced
rectal cancer patients16,19-21). Although the efficacy was not a
primary endpoint in this phase I study, our UFT/LV/CPT-11
plus radiotherapy program seems to be promising as 50% of
the patients showed a pathological response in more than
2/3 of the whole tumor lesion.
Four out of 27 patients had distant metastases in our
54

study. Considering an effect of systemic chemotherapy is
also required for locally recurrent rectal cancer. There are
several reports investigating the systemic effects of UFT/LV/
CPT-11 in combination with chemotherapy for metastatic
colorectal cancer11-15). According to these results, the response rate was almost 50%, and the progression-free survival was seven months. Furthermore, the present results,
with 16 out of 24 patients undergoing surgery after CRT, are
very encouraging. Our UFT/LV/CPT-11 plus radiotherapy
program is expected to control locally recurrent disease with
radiotherapy and treat local and metastatic disease with
UFT/LV/CPT-11 systemic chemotherapy. Further studies are
needed in a larger population to confirm the overall effect of
CRT for locally recurrent rectal cancer.
The limitations of this study are that this is a phase I
study that needs to be confirmed by a phase II study, the efficacy on distant metastasis of patients with locally recurrent
rectal cancer was not evaluated, and it is difficult to apply
this regimen on patients with primary rectal cancer.
In summary, UFT/LV/CPT-11 combined with radiotherapy
is safe and tolerable for locally recurrent rectal cancer.
The recommended dose of CPT-11 is determined to be 50
mg/m2.
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