
Abstract. Background: An oral combined fluoropyrimidine,
S-1 (tegafur, gimeracil and oteracil) has recently been used
alone or in combination for colorectal cancer (CRC). Case
and Methods: A 67-year-old man underwent left
hemicolectomy for the descending colon cancer with multiple
hepatic metastases. A combined chemotherapy with S-1 and
irinotecan (CPT-11) was started after surgery. After three
courses of the chemotherapy, no metastasis was observed in
contrast computed tomography with decline of tumor
markers. The patient was judged to have achieved a complete
response (CR). The chemotherapy, continued on an
outpatient basis, has maintained the CR for 15 months so far,
though adverse reactions such as neutropenia,
thrombocytopenia, and hypolacrimia have occurred.
Conclusion: This case indicates that the combination of S-1
and CPT-11 is feasible on an outpatient basis and has
potential as one of the treatment choices for hepatic
metastasis from CRC.

In this decade, a combination of irinotecan (CPT-11) with
continuous intravenous infusion of 5-fluorouracil (5-FU) and
leucovorin has been considered one of the standard regimens
for advanced colorectal cancer (CRC). However, the
regimens need central venous access, which sometimes cause
complications such as line trouble and thrombosis. Moreover,
a duration of 48-hour continuous infusion every two weeks
gives inconvenience not only to the patients but also to the
medical workers. Recently, concerns about the safety and
inconvenience of continuous infusion have encouraged the
development of combination therapies with new oral
fluoropyrimidine derivatives and more effective regimens.

Among several potential oral agents recently developed, an
oral combined fluoropyrimidine, S-1 (tegafur, gimeracil, and
oteracil), has recently been used alone or in combination
with other agents for CRC (1, 2).
Several cases have been reported to have achieved partial

response by a combination chemotherapy with S-1 and CPT-
11 (3, 4). To date, however, few case has reported complete
response (CR) to this combination chemotherapy in
advanced CRC (5) with respect to uridine diphosphate
glucuronosyltransferase (UGT) 1A1 (6, 7). Here a case of
multiple hepatic metastases from CRC in which CR has been
maintained for 15 months by chemotherapy with S-1 and
CPT-11 is presented.

Case Report

A 67-year-old man presented with constipation and malaise.
The patients’ complete blood count showed anemia. The
white blood cells and platelet levels were normal. Laboratory
studies showed a normal bilirubin, liver enzymes, alkaline
phosphatase, serum creatinine, and C-reactive protein.
Barium enema and colon fiber showed an advanced cancer
in the descending colon, and biopsy revealed
adenocarcinoma. Computed tomography (CT) showed
multiple hepatic metastases. The patient underwent left
hemicolectomy for the colon cancer and radio-frequency
ablation of a hepatic tumor as he requested. Multiple hepatic
metastases remained in the lobes after surgery (Figure 1).
According to TNM classification and Duke’s classification,
this case was classified as T2N1M1 (stage IV) and Duke’s
D respectively. Pathological findings were type 2, 30×20
mm, moderately differentiated adenocarcinoma, ss, ly2, v2,
n1, according to the general rules for clinical and
pathological studies on cancer of the colon, rectum and anus
in Japan. DNA analysis of UGT polymorphism showed
1A1*6 G/G (wild-type), 1A1*27 C/C (wild-type), and
1A1*28 6/6 (wild-type) respectively. At the initiation of
chemotherapy, height was 168 cm; body weight 61 kg and
body surface area 1.64 m2. A combined chemotherapy with
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S-1 (120 mg/day on days 1-21 with 14 days off) and CPT-11
(130 mg/day on days 1 and 15) was started three weeks after
surgery. After two courses of the chemotherapy, abdominal
contrast CT showed that most of the low density areas
(LDA) in the hepatic lobes had resolved (Figure 2). After
three courses, no LDA was observed in contrast CT, and the
patient was judged to have achieved a CR (Figure 3). Tumor
markers including carcinoembryonic antigen (CEA) and
carbohydrate antigen (CA)19-9 had declined markedly from
17.4 ng/mL and 428 IU/mL to normal levels respectively
(Figure 4). Most of the courses were performed regularly on
an outpatient basis except for a one week delay in some
courses due to adverse reactions. There were no severe
complications, though adverse reactions such as neutropenia
(grade 2), thrombocytopenia (grade 2) and hypolacrimia
(grade 2), according to the National Cancer Institute
Common Toxicity Criteria occurred. In the contrast CT
evaluations after each course of chemotherapy, there has
been no relapse of the disease in the liver nor the lung and no
increase in tumor markers for 15 months up to the present.

Discussion

S-1 consists of tegafur and two modulators, 5-choloro-2, 4-
dihydroxypyrimidine (CDHP) and potassium oxonate (OXO).
CDHP is a competitive inhibitor of dihydropyrimidine
dehydrogenase, which is an enzyme for 5-FU degradation.
OXO ameliorates the gastrointestinal toxicity of tegafur by a
competitive inhibition of orotate phosphoribosyltransferase in
the gastrointestinal mucosa (1). As a single agent in a phase II
study for metastatic CRC, the response rate of S-1 was 39.5
% , with a low incidence of grade 3 or 4 toxicity (2).

One of the concerns about oral drugs is the maintenance
of 5-FU concentration in the serum. The serum
concentration of 5-FU with S-1 administration has been
reported to be as high as that by continuous 5-FU infusion
(8). Another concern is the interaction between CPT-11 and
S-1, since previous reports indicated that 5-FU might affect
the conversion of CPT-11 to SN-38, which is the active
form (9). A pharmacokinitic (PK) study of S-1 combined
with CPT-11 showed similar results to those with S-1 as a
single agent (10). Additionally, it was reported that the PK
analysis of CPT-11 in this combination showed no change
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Figure 1. Computed tomography (CT) showed multiple hepatic
metastases in the hepatic lobes before the chemotherapy with S-1 and
CPT-11.

Figure 3. After three courses, no low density area was observed in
contrast CT, and the patient was judged to have achieved a complete
response.

Figure 2. After two courses of chemotherapy, contrast CT showed that
most of the low density area had resolved, and the patient was judged to
have achieved a partial response.



in any PK parameter as compared with the expected values
for CPT-11 as a single agent (11). Taking these data
together, it appears there is no interaction between these
agents. Furthermore, CPT-11 was shown to lack cross
resistance with 5-FU in both experimental and clinical
settings, and studies using cell lines and xenografts have
suggested that the combination has additive-to-synergistic
antitumor effects (12).
At first, in a phase I study with metastatic gastric cancer,

the feasibility and safety of a combination of S-1 (80
mg/m2) on days 1-14 of a 21-day cycle and CPT-11 (150
mg/m2) on day 1 was evaluated (11). Another phase I study
assessed the feasibility and safety of the regimen in advanced
gastric cancer (10). In the latter study, S-1 was given at 80
mg/m2 for 21 consecutive days followed by a 2-week rest.
CPT-11 was given on day 1 and 15. Based on the results, the
recommended dose of CPT-11 was 80 mg/m2. The overall
response rate was 58.3% for gastric cancer.
Based on the results of these phase I studies in gastric

cancer, a recent phase II study evaluated the efficacy and
safety of the combination of S-1 (80 mg/m2) on days 1-14 of
a 21-day cycle and CPT-11 (150 mg/m2) on day 1 in patients
with advanced or recurrent CRC. Five out of 40 patients had
a CR, and 20 had a partial response (PR) (13). The overall
response rate was 62.5% . Median progression-free survival
was 8.0 months. The rate of grade 3 or 4 toxicity was
neutropenia 15% , anemia 7.5% , anorexia 12.5% and
diarrhea 7.5% . The study concluded that combined treatment
with S-1 and CPT-11 was effective, well-tolerated, and
convenient for patients with advanced CRC.
Another phase II study evaluated the combination of S-1

(40 mg/m2) on days 1-14 of a 28-day cycle and CPT-11 (100
mg/m2) on day 1 and 15 (14). The results showed an overall
response rate of 50 % without any serious adverse reactions
in hematological and non-hematological parameters.

These phase I/II studies indicated that the combination of
S-1 and CPT-11 was very effective in the treatment of
patients with advanced CRC. Toxicity was generally mild
and manageable. Furthermore, the regimen might be more
convenient not only for the patients but also for the medical
workers than a combination of CPT-11 plus continuous
infusional 5-FU and leucovorin.
Grade 2 ocular toxicity occurred in our case, perhaps due

to the S-1 rather than the CPT-11, since our case was a
favorable genotype with respect to UGT 1A1. Although the
safety database of the manufacturer of S-1 indicates that the
incidence of ocular toxicity is less than 5% , systemic therapy
with 5-FU has been reported to cause epiphora due to
stenosis and fibrosis of tear ducts (15). Prolonged mild ocular
toxicity, including epiphora and blurred vision, was relatively
frequent, especially in patients who received long-term
treatment with 5-FU. Since epiphora was often reversible on
stopping chemotherapy (16), subsequent courses of
chemotherapy were delayed with appropriate local therapy.
Some metastatic lesions evaluated as CR by CT alone

have been found to grow again within a year (17), and
intensive follow-up with a combination of tumor markers
and CT was recommended (18). Our case has maintained a
CR, evaluated by tumor markers and CT, for 15 months so
far. This case indicates that the combination of S-1 and CPT-
11 may be one of the treatment choices for multiple hepatic
metastases from CRC.
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Figure 4. Time course changes in tumor markers including carcinoembryonic antigen (CEA) and carbohydrate antigen (CA)19-9, which declined
to normal levels.
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