
Clinical report 85

Multi-institutional phase II trial of S-1 in patients with oral
squamous cell carcinoma
Koji Haradaa, Mitsunobu Satoa, Yoshiya Ueyamac, Masaru Nagayamab,
Hiroyuki Hamakawad, Shunichirou Nagahatae, Yasuro Yoshimuraf, Tokio Osakig,
Kazuo Ryokeh and Oral Cancer Study Group of Chugoku-Shikoku

The aim of this study was to investigate the efficacy and

safety of an oral fluoropyrimidine anticancer agent, S-1,

in patients with oral squamous cell carcinoma. Patients

with pathologically confirmed squamous cell carcinoma

and at least one measurable lesion were enrolled. Oral

administration of S-1 (40 mg/m2 twice daily) for 28 days

was followed by a 14-day rest period. A total of 41

consecutive eligible patients were enrolled in the study

between October 2002 and August 2004. The sites of the

primary tumor were the gingiva (n = 18), the tongue

(n = 12), the palate (n = 5), the oral floor (n = 4), the buccal

mucosa (n = 1), and the labial mucosa (n = 1). A median of

two cycles of treatment (range, 1–5) was administered.

A complete response was achieved in nine patients and a

partial response in eight patients, for an overall response

rate of 41.5% (95% confidence interval, 26.4–56.5%).

The 3-year survival rate was 76.4% (95% confidence

interval, 62.8–90.0%). Although grade 3 anemia and

anorexia occurred in two patients each (4.9%), and grade 3

neutropenia, thrombocytopenia, nausea, vomiting,

stomatitis, and diarrhea in one patient each (2.4%), no

grade 4 toxicities were observed. S-1 exhibits definite

antitumor activity in patients with oral squamous cell

carcinoma and is well tolerated. Anti-Cancer Drugs
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Introduction
In 2002, there were globally 274 000 patients with cancer

of the oral cavity and almost two thirds of them were

men. In developed countries, cancer of the oral cavity

is the 11th most common cancer in male patients and

the 13th most common cancer in female patients; in

developing countries, it is the sixth most common cancer

in male patients and 10th most common in female

patients [1]. Oral squamous cell carcinoma (OSCC)

accounts for the majority of oral cancers. It is a significant

public health problem everywhere, because oral function

is very important for breathing, eating, and conversation.

Despite recent advances in surgery, radiotherapy, che-

motherapy, and immunotherapy, the survival rate of

advanced-stage OSCC in Japan is below 50% [2,3]. As

5-fluorouracil (5-FU), cisplatin, and docetaxel (TXT) are

now available for the treatment of OSCC patients in

Japan, combined therapy has been tried to increase their

therapeutic effect. Combined therapy, however, has been

reported to cause severe gastrointestinal side effects or

myelosuppression. Systemic chemotherapy is not often

suitable for elderly patients or patients with complica-

tions, and extended operations might also be inappropri-

ate for such patients. The development of new effective

chemotherapeutic agents to improve the outcome of

patients with OSCC is thus to be hoped for.

In the last few years, a new oral fluoropyrimidine

anticancer agent, S-1, has been developed by Taiho

Pharmaceutical Co. Ltd (Tokyo, Japan). The design of

S-1 was based on the theory of biochemical modulation of

5-FU. In phase II studies, S-1, among the many oral

anticancer agents tested so far, has yielded the highest

response rate against unresectable advanced carcinomas

[4]. S-1 is a novel, orally administered combination of

tegafur, 5-chloro-2,4-dihydroxypyridine, and oteracil po-

tassium in a 1 : 0.4 : 1 molar-concentration ratio [5]. 5-Chloro-

2,4-dihydroxypyridine is a competitive inhibitor of

dihydropyrimidine dehydrogenase, which is involved in

the degradation of 5-FU, and acts to maintain efficacious

concentrations of 5-FU in plasma and tumor tissue [6].

Oteracil potassium is a competitive inhibitor of orotate

phosphoribosyltransferase and inhibits the phosphory-

lation of 5-FU in the gastrointestinal tract, thereby

reducing the serious gastrointestinal toxicity associated

with 5-FU [7].
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In a phase II trial against advanced and recurrent head

and neck cancer (59 eligible patients), S-1 yielded a high

response rate of 28.8% with acceptable toxicities [8]; it

also yielded a higher response rate in gastric [9,10],

colorectal [11], and breast cancers [12]. The main

adverse events were hematological toxicity, including

anemia, leukopenia, and neutropenia; gastrointestinal

toxicity, including anorexia, diarrhea, and nausea; and

skin toxicity [4]. The response rates for advanced gastric

cancer [9], colorectal cancer [11], breast cancer [12],

non-small cell lung cancer [13], and head and neck cancer

[8,14] in the late phase II studies conducted in Japan

have been 44–49, 35, 42, 22, and 29–46%, respectively.

Efficacy of S-1 against gastrointestinal cancer has also

been reported in European patients, with response rates

for advanced gastric cancer [15] and colorectal cancer [16]

of 32 and 24%, respectively. Few previous reports, however,

have described the efficacy and safety of S-1 in the

treatment of head and neck cancer, including OSCC [17].

In a phase I study in Japanese patients, S-1 was

administered orally for 28 days. The maximum allowed

dose of S-1 was 150 mg once daily or 75 mg twice daily,

and leukopenia was the dose-limiting toxicity. As the

pharmacokinetic profile of S-1 revealed that twice-daily

administration maintained therapeutic 5-FU levels with-

out increasing the maximum 5-FU concentration in the

blood [18,19], oral administration of S-1 at a dose of

75 mg twice daily for 28 consecutive days, followed by a

14-day rest period, was recommended. Three phase II

studies of twice-daily S-1, administered as a single agent

for the treatment of metastatic gastric malignancy, have

yielded response rates of approximately 50%, with

minimal toxicity [9,10,20].

On the basis of these results, we have conducted a phase

II study of S-1 in the treatment of the patients with

OSCC and tried to evaluate the efficacy and safety of

S-1 in patients with OSCC.

Patients and methods
Eligibility

Patients were required to meet the following eligibility

criteria: histologically confirmed OSCC; at least one

measurable lesion; no prior antitumor treatment; no

residual lesion 4 weeks after the prior anticancer therapy

(i.e. after resection, radiotherapy, and/or chemotherapy);

Eastern Cooperative Oncology Group performance status

of 0–2; age 20–80 years; adequate organ function, defined

as a leukocyte count of 3500–12 000 mm3, neutrophil

count of more than 2000 mm3, platelet count of more

than 100 000 mm3, hemoglobin level of more than 9.0 g/dl,

aspartate aminotransferase and alanine aminotransferase

levels within 2.0 times the upper limit of normal (ULN),

a serum total bilirubin level within 2.0 times the ULN,

and serum creatinine level within the ULN; and an

estimated life expectancy of at least 3 months. The

exclusion criteria were as follows: active concomitant

malignancy, inability to take oral medication, severe

complications, watery diarrhea, interstitial pneumonia,

lung fibrosis, heart disease, renal disease, liver disease,

insulin-dependent severe diabetes, marked pleural

effusion or ascites, pregnancy or lactation, reproductive

activity (if a man), and a decision by the primary doctor to

exclude the patient. On enrollment in the study, the

eligibility of the patient was confirmed via facsimile

by the central administration office (Tokushima). All

patients gave written informed consent prior to enroll-

ment in the study, and the protocol was approved by the

institutional ethics committee of each participating

institution.

Treatment plan and dose modifications

S-1 was administered orally at a dose of 40 mg/m2 twice

daily, once each after breakfast and dinner. The following

three initial doses based on body surface area (BSA) were

established: BSA < 1.25 m2, 80 mg/day; 1.25 m2rBSA

< 1.50 m2, 100 mg/day; and BSAZ 1.50 m2, 120 mg/day.

S-1 at the respective dose was administered to each

patient for 28 consecutive days, and was followed by a 14-

day rest period. Courses of this treatment were repeated

until any of these outcomes occurred: disappearance of

the tumor, loss of therapeutic effect, occurrence of

disease progression, unacceptable toxicity, or patient

refusal to continue. When hematologic or nonhematologic

toxicity of grade 3 or greater occurred, administration was

temporarily interrupted until the toxicity subsided to

grade 1 or less [National Cancer Institute Common

Toxicity Criteria (NCI-CTC) version 2.0]. If the daily

dose of S-1 was considered intolerable, the re-treatment

dose was reduced by 20 mg/day (minimum dose,

60 mg/day). If a rest period of more than 28 days was

required because of toxicity, the patient was withdrawn

from the study. Patients were not allowed to receive

concomitant radiation therapy or chemotherapy during

the study. Patients maintained a daily journal in which

they recorded the doses of S-1 that they were given and

any signs or symptoms that they experienced.

Baseline evaluation and follow-up evaluation

The baseline evaluation before treatment consisted of a

medical history; physical examination; performance status

assessment; complete blood count of serum, urea, and

electrolyte; liver function tests; coagulation studies; and

measurement of serum tumor marker (squamous cell

carcinoma antigen and carcinoembryonic antigen) levels.

To accurately define the extent of the disease and the

target lesions, chest radiography and abdominal com-

puted tomography (CT) were performed within the 2

weeks preceding the chemotherapy. A CT scan was

performed to detect metastatic disease and local invasion.

Patients were reevaluated after every cycle (i.e. every 6

weeks), and then every 2 months after the completion of
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the experimental therapy. Blood cell counts were

performed weekly during treatment, and serum chem-

istry was performed before every new cycle. The

NCI-CTC scale (version 2.0) was used to evaluate

treatment-related side effects.

Evaluation of response and toxicity

The response was assessed according to the Japan Society

for Cancer Therapy criteria [21], which are similar to the

World Health Organization criteria. Briefly, a complete

response (CR) means the disappearance of all lesions and

no occurrence of any new lesions for a minimum of 4

weeks. A partial response (PR) is defined as a reduction

of 50% or more in the aggregate of the product (in each

lesion) of the two longest perpendicular diameters: this

reduction should be sustained for a minimum of 4 weeks.

Stable disease (SD) was defined as a reduction of less

than 50 or an increase of less than 25% in the aggregate

measure (computed as above) for a minimum of 4 weeks.

Progressive disease (PD) was defined as an increase

of 25% or more in this aggregate measure, the appearance

of any new lesion, or a deterioration in clinical status

consistent with disease progression. Response was

assessed by making direct measurements. Adverse events

were evaluated according to NCI-CTC version 2.0.

Objective responses and adverse events were confirmed

by an external review committee.

Statistical analysis

A minimum of 36 patients needed to be enrolled in

the study, to be able to reject the null hypothesis that the

lower limit of the 95% confidence interval (CI) of the

expected response rate (35%) would be < 15%, under

conditions of an a error of 0.05 (one side) and a b error

of 0.1. The overall survival time of the eligible patients

was defined as the time between the start of the treatment

and death from any cause, and the overall survival was

estimated by the Kaplan–Meier method. Compliance was

calculated for all treatment courses as the ratio of the

total dose actually taken to the total dose scheduled.

Results
Patients

Between October 2002 and August 2004, a total of 41

patients were enrolled in this study, and all patients were

concluded to be eligible. The patients’ characteristics are

summarized in Table 1. Before starting this study, three

patients had been treated by surgical resection, five

patients by surgical resection with neoadjuvant therapy,

four patients by chemotherapy (including 5-FU-contain-

ing regimens, cisplatin, or taxanes), and five patients by

chemoradiotherapy. They had all, however, presented

with measurable lesions at the time of enrollment into

this study. In addition, 10 patients had cervical lymph

node metastasis at the time of enrollment into the study.

Treatment

Overall, the 41 patients received a total of 91 cycles of

chemotherapy, and the median number was two cycles

(range, 1–5). The dose of S-1 was reduced in 18 patients

either because of grade 3 adverse events (10 patients:

neutropenia in one, anemia in two, thrombocytopenia

in one, nausea in one, vomiting in one, anorexia in two,

stomatitis in one, and diarrhea in one) or because the

attending physician judged that it was necessary in eight

patients. The primary doctor reduced the dose of S-1

when the BSA of the patient was reduced owing to the

grade 2 events of nausea, anorexia, or stomatitis. Except

Table 1 Patient characteristics (n = 41)

Characteristics No. of patients

Sex
Male 22
Female 19

Median age; years (range) 69 (38–80)
ECOG PS

0 39
1 2

Primary tumor site
Gingiva 14
Tongue 12
Palate 4
Oral floor 4
Sinus 4

Others 3
Stagea

I 10
II 9
III 8
VI 14

Previous treatment
Surgery 8
None 33

aStage groupings were classified according to the 1997 International Union
Against Cancer criteria.
ECOG PS, Eastern Cooperative Oncology Group performance status.

Table 2 Response

Site of lesions CR PR SD PD NE Response rate (%)

Overall 9 8 17 1 6 41.5
Gingiva 4 3 5 1 1 50.0
Tongue 3 2 6 0 1 41.7
Palate 2 0 1 0 1 50.0
Oral floor 0 0 3 0 1 0
Sinus 0 2 2 0 0 50.0
Others 0 1 0 0 2 33.3

CR, Complete response; NE, not evaluable; PD, progressive disease; PR, partial response; SD, stable disease.
Response rate = CR + PR.
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for two patients in whom treatment was abandoned

because of toxicities (grade 3 stomatitis and diarrhea), all

patients were treated as inpatients during the first cycle.

The overall compliance rate was 95.3%.

Response and survival

A CR was achieved in nine of the 41 patients and a PR in

eight patients, yielding an overall response rate of 41.5%

(95% CI, 26.4–56.5%) (Table 2). Seventeen patients

showed SD, one showed PD, and six could not be

evaluated. At the time of the analysis, nine of the 41

patients had died because of disease progression. The

median time to progression was 27.0 months (range,

2.0–52.0 months), and the median follow-up period was

46.5 months. As shown in Fig. 1, the median survival time

was 34.0 months (range, 5.0–52.0 months), and the 3-year

survival rate was 76.4% (95% CI, 62.8–90.0%).

Toxicity

All 41 patients were assessed for the toxicities that are

listed in Table 3. Treatment was generally well tolerated

throughout the study. Although hematologic and gastro-

intestinal toxicities were common, most were mild and

transient. No patient discontinued treatment because of

hematologic or gastrointestinal toxicities. Severe grade

3 events were observed in eight patients (19.5%): anemia

and anorexia in two patients (4.9%), and neutropenia,

thrombocytopenia, nausea, vomiting, stomatitis, and

diarrhea in one patient each (2.4%). No grade 4 toxicities

were observed. No signs of cumulative toxicity were

noted.

Discussion
This study was conducted to evaluate the objective

response rate and toxicity in OSCC patients treated with

an oral regimen of S-1 in a multi-institutional study.

A response rate of 41.5%, which was equal to or greater

than the response rates in previous reports [8,14], was

achieved. S-1 has the same marked therapeutic efficacy in

OSCC patients as in gastric cancer patients [9].

The first cycle was administered as inpatient therapy, as

we started this study at the early part of commercial

availability of S-1 and as the investigator wanted to

closely observe the adverse effects and safety issues.

Subsequently, the patients in this study could be shifted

for therapy as outpatients. The most common adverse

events in this study were myelosuppression, stomatitis,

and gastrointestinal toxicity. We were able to detect them

Fig. 1
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Table 3 Treatment-related adverse events (n = 41): worst grade reported during treatment period

Gradea

Toxicity 1 2 3 4 Grade 1–4 (%) Grade 3–4 (%)

Hematologic
Leukopenia 12 9 0 0 51.2 0
Neutropenia 5 11 1 0 41.5 2.4
Anemia 15 8 2 0 61.0 4.9
Thrombocytopenia 12 0 1 0 31.7 2.4

Nonhematologic
Nausea 1 1 1 0 7.3 2.4
Vomiting 1 1 1 0 7.3 2.4
Anorexia 7 5 2 0 34.1 4.9
Stomatitis 7 8 1 0 39.0 2.4
Diarrhea 4 1 1 0 14.6 2.4
Total bilirubin 10 3 0 0 31.7 0
ALT 5 0 0 0 12.2 0
AST 5 0 0 0 12.2 0
Fatigue 8 1 0 0 22.0 0
Fever 2 0 0 0 2.4 0
Rash 2 2 0 0 9.8 0
Pigmentation
changes

3 0 0 0 7.3 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase.
aNational Cancer Institute Common Toxicity Criteria, version 2.0.
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easily within one cycle, as they occurred soon after the

start of S-1. We were therefore able to start outpatient

S-1 chemotherapy with the second cycle, and to observe

the high response rate of 41.5% as expected.

It was recently reported that the schedule of a 2-week

administration followed by a 1-week rest seems more

feasible than the oral 4-week administration followed

by a 2-week rest, of S-1 as adjuvant chemotherapy for

locoregionally advanced squamous cell carcinoma of the

head and neck [17]. Many institutions have gradually

selected the schedule of a 2-week administration

followed by a 1-week rest instead of the schedule of a

4-week administration followed by a 2-week rest, for

various cancer treatments. We followed a similar schedule

of S-1, to reduce the prolonged period of toxicity. The

dose was reduced in 18 (43.9%) of the 41 patients in this

study, which was a high rate. The primary doctor checked

the inpatients’ conditions in detail during the first cycle,

and was able to reduce the S-1 dose before grade 3

anorexia or stomatitis occurred. This might have led to an

increase in the quality of life of the patients. Also, the S-1

regimen was administered successfully and compliance

was good. Except for the two patients in whom treatment

was abandoned because of toxicities (grade 3 stomatitis

and diarrhea), all patients were ultimately treated as

outpatients. The overall compliance rate was 95.3%, and

good compliance is known to increase the likelihood of a

favorable therapeutic response. We can treat outpatients

by chemotherapy with S-1 in some cases; although,

during the initial course of this study, the OSCC patients

had been treated as inpatients. These observations

suggest that the appropriate dose of S-1 might be less

than 80 mg/m2/day, although the dose of 80 mg/m2/day

seems to be generally used to treat patients with various

cancers.

We have established the appropriate dose of S-1 in

combination with radiotherapy and have attempted to

identify its safety and clinical efficacy in a multi-

institutional phase II study (ongoing). This combined

therapy is a useful form of concurrent chemoradiotherapy

that can improve the response rate and quality of living

of patients with advanced OSCC, including stage IV.

Actually, this therapy has been found to have a dramatic

therapeutic effect in patients with stage IV disease [22].

A combination of cisplatin or TXT with S-1 has recently

been tried, in the treatment of various cancers. Combina-

tion therapy with S-1 and cisplatin has already been used

for gastric cancer, and an excellent response rate of 76%

has been reported in a phase II study [23]. Combination

therapy with S-1 and TXT has also been used to treat

gastric cancer, and an excellent response rate of 56.3%

and mild adverse effects have been reported in a phase II

study [24]. Combined therapy with S-1 and low-dose

cisplatin has been reported to be suitable as neoadjuvant

chemotherapy for OSCC. Although the combined therapy

regimen exerted high antitumor activity in that phase II

study (CR 36.4%, and PR 25.0%), grade 4 adverse effects

were observed [25]. Clinical trials are essential to

determine which of these chemotherapeutic agents is

most suitable for use in combination with S-1.

The results of this study showed that S-1 single-agent

chemotherapy cured some cases of stage III OSCC, and

that a good therapeutic effect was achieved in some

patients. Use of S-1 must be expected in neoadjuvant

as well as in adjuvant chemotherapy. Moreover, S-1 is

the choice for patients who refuse extended surgery or

intensive chemotherapy or radiotherapy. S-1 could be

useful for elderly patients and patients with complica-

tions.

In conclusion, the results of this study indicate that S-1

is a safe and active agent in the treatment of patients

with OSCC, and that S-1 is a promising agent with the

potential to become a valuable oral treatment option for

patients with OSCC.

Acknowledgements
The authors thank the many physicians who participated

in this study: Minoru Miyake and Yumiko Ohbayashi,

Department of Oral and Maxillofacial Surgery, Faculty

of Medicine, Kagawa Medical University; Seiji Obara,

Kazumi Yamamoto, and Nao Hosogai, Department of

Oral and Maxillofacial Surgery, Faculty of Medicine,

Shimane University; Satoshi Hino and Koh-ichi Naka-

shiro, Department of Oral and Maxillofacial Surgery,

Ehime University School of Medicine; Satoru Shintani,

Department of Oral and Maxillofacial Surgery, School of

Dentistry, Showa University; Masaru Hosoda, Depart-

ment of Oral Surgery, Kawasaki Medical School; Toshio

Sugahara, Department of Oral and Maxillofacial Recon-

structive Surgery, Dentistry and Pharmaceutical Sciences,

Okayama University Graduate School of Medicine; Akira

Sasaki, Department of Oral and Maxillofacial Surgery,

Biopathological Science, Okayama University Graduate

School of Medicine; and Tetsuya Yamamoto, Department

of Oral Oncology, Kochi Medical School, Kochi University.

References
1 Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002.

CA Cancer J Clin 2005; 55:74–108.
2 Inagi K, Takahashi H, Okamoto M, Nakayama M, Makoshi T, Nagai H.

Treatment effects in patients with squamous cell carcinoma of the oral cavity.
Acta Otolaryngol 2002; 547 (Suppl):25–29.

3 Shingaki S, Takada M, Sasai K, Bibi R, Kobayashi T, Nomura T, et al. Impact
of lymph node metastasis on the pattern of failure and survival in oral
carcinomas. Am J Surg 2003; 185:278–284.

4 Schoffski P. The modulated oral fluoropyrimidine prodrug S-1 and its use in
gastrointestinal cancer and other solid tumors. Anticancer Drugs 2004;
15:85–106.

5 Shirasaka T, Shimamoto Y, Ohshimo H, Yamaguchi M, Kato T, Yonekura K,
et al. Development of a novel form of 5-fluorouracil derivative (S-1) directed

Phase II study of S-1 for OSCC Harada et al. 89

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



to the potentiation of the tumor-selective cytotoxicity of 5-fluorouracil by two
biochemical modulators. Anticancer Drugs 1996; 7:548–557.

6 Tatsumi K, Fukushima M, Shirasaka T, Fujii S. Inhibitory effects of pyrimidine,
barbituric acid and pyridine derivatives on 5-fluorouracil degradation in rat
liver extract. Jpn J Cancer Res 1987; 78:748–755.

7 Shirasaka T, Shimamoto Y, Fukushima M. Inhibition of oxonic acid on
gastrointestinal toxicity of 5-fluorouracil without loss of its antitumor activity
in rats. Cancer Res 1993; 53:4004–4009.

8 Inuyama Y, Kida A, Tsukuda M, Kohno N, Satake B. Late phase II study of S-1
in patients with advanced head and neck cancer. Gan To Kagaku Ryoho
2001; 28:1381–1390.

9 Sakata Y, Ohtsu A, Horikoshi N, Sugimachi K, Mitachi Y, Taguchi T. Late
phase II study of novel oral fluoropyrimidine anticancer drug S-1 (1 mol/l
tegafur–0.4 mol/l gimestat–1 mol/l otastat potassium) in advanced gastric
cancer patients. Eur J Cancer 2001; 34:1715–1720.

10 Koizumi W, Kurihara M, Nakano S, Hasegawa K. Phase II study of
S-1, a novel oral derivative of 5-fluorouracil, in advanced gastric cancer.
S-1 cooperative gastric cancer study group. Oncology 2000; 58:
191–197.

11 Ohtsu A, Baba H, Sakata Y, Mitachi Y, Horikoshi N, Sugimachi K, et al.
Phase II study of S-1, a novel oral fluoropyrimidine derivative, in patients with
metastatic colorectal carcinoma. S-1 cooperative colorectal carcinoma
study group. Br J Cancer 2000; 83:141–145.

12 Saeki T, Takashima S, Sano M, Horikoshi N, Miura S, Shimizu S, et al.
A phase II study of S-1 in patients with metastatic breast cancer: a Japanese
trial by the S-1 cooperative study group, breast cancer working group.
Breast Cancer 2004; 11:194–202.

13 Kawahara M, Furuse K, Segawa Y, Yoshimori K, Matsui K, Kudoh S, et al.
Phase II study of S-1, a novel oral fluorouracil, in advanced non-small-cell
lung cancer. Br J Cancer 2001; 85:939–943.

14 Inuyama Y, Kida A, Tsukuda M, Kohno N, Satake B. Early phase II study of
S-1 in patients with advanced head and neck cancer. Gan To Kagaku Ryoho
1998; 25:1151–1158.

15 Chollet P, Schoffski P, Weigang-Kohler K, Schellens JH, Cure H, Pavlidis N,
et al., EORTC Early Clinical Studies Group. Phase II trial with S-1 in
chemotherapy-naive patients with gastric cancer. A trial performed by the

EORTC Early Clinical Studies Group (ECSG). Eur J Cancer 2003;
39:1264–1670.

16 Van den Brande J, Schoffski P, Schellens JH, Roth AD, Duffaud F, Weigang-
Kohler K, et al. EORTC Early Clinical Studies Group early phase II trial of
S-1 in patients with advanced or metastatic colorectal cancer. Br J Cancer
2003; 88:648–653.

17 Tsukuda M, Kida A, Fujii M, Kono N, Yoshihara T, Hasegawa Y, et al.,
Chemotherapy Study Group of Head and Neck Cancer. Randomized
scheduling feasibility study of S-1 for adjuvant chemotherapy in advanced
head and neck cancer. Br J Cancer 2005; 93:884–889.

18 Taguchi T, Inuyama Y, Kanamaru R, Hasegawa K, Akazawa S, Niitani H, et al.
Phase I study of S-1. S-1 study group. Gan To Kagaku Ryoho 1997;
24:2253–2264.

19 Hirata K, Horikoshi N, Aiba K, Okazaki M, Denno R, Sasaki K, et al.
Pharmacokinetic study of S-1, a novel oral fluorouracil antitumor drug.
Clin Cancer Res 1999; 5:2000–2005.

20 Sugimachi K, Maehara Y, Horikoshi N, Shimada Y, Sakata Y, Mitachi Y, et al.
An early phase II study of oral S-1, a newly developed 5-fluorouracil
derivative for advanced and recurrent gastrointestinal cancers. Oncology
1999; 57:202–210.

21 Japan Society for Cancer Therapy. Criteria for the evaluation of the clinical
effects of solid cancer chemotherapy. J Jpn Soc Cancer Ther 1993;
28:101–130.

22 Harada K, Kawashima Y, Uchida D, Yoshida H. A case of advanced oral
squamous cell carcinoma responding to concurrent radiotherapy with S-1.
Gan To Kagaku Ryoho 2007; 34:745–747.

23 Ohtsu A, Boku N, Nagashima F, Koizumi W, Tanabe S, Saigenji K, et al.
A phase I/II study of S-1 plus cisplatin (CDDP) in patients (pts) with
advanced gastric cancer (AGC). Proc Am Soc Clin Oncol 2001; 20:656.

24 Yoshida K, Ninomiya M, Takakura N, Hirabayashi N, Takiyama W, Sato Y,
et al. Phase II study of docetaxel and S-1 combination therapy for advanced
or recurrent gastric cancer. Clin cancer Res 2006; 12:3402–3407.

25 Nakazawa M, Ohnishi T, Ohmae M, Chisoku H, Yui S, Iwai S, et al. Phase II
study of a novel oral formation of 5-fluorouracil in combination with low-dose
cisplatin as preoperative chemotherapy of oral squamous cell carcinoma.
Int J Clin Pharmacol Res 2005; 25:115–122.

90 Anti-Cancer Drugs 2008, Vol 19 No 1

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


