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Abstract
Purpose S-1, an oral anticancer agent, contains tegafur
(FT), 5-chloro-2,4-dihydroxypyridine (CDHP), and potas-
sium oxonate (Oxo) at a molar ratio of FT:CDHP:
Oxo = 1:0.4:1. The aim of this trial was to investigate the
eYcacy and safety of S-1 in Japanese patients with cyto-
kine-refractory metastatic renal cell carcinoma (RCC).
Methods We conducted a non-randomized, open-label
trial in Japanese patients with metastatic RCC who had
received nephrectomy and had failed cytokine-based
immunotherapy. The primary endpoint was response rate.
S-1 40–60 mg based on the body surface area was adminis-
tered twice daily (80–120 mg/day) for 4 consecutive weeks,
followed by a 2-week rest period; cycles were repeated

every 6 weeks. Patients continued treatment until disease
progression, unacceptable toxicity, or withdrawal of consent.
Results A total of 20 eligible patients were enrolled.
Among these, 3 patients had partial response, yielding
objective response rate of 15%; 13 patients had no change;
4 patients had progressive disease. The median time-
to-progression and median overall survival were 12.0 and
25.7 months, respectively. The initial adverse event was
generally mild to moderate in severity. The most common
grade 3/4 drug-related hematological and non-hematologi-
cal adverse events were neutropenia (20.0%) and anorexia
(20.0%), respectively.
Conclusions S-1 is active and well tolerated for the treat-
ment of cytokine-refractory metastatic RCC.

Keywords S-1 · Phase II Trial · Cytokine-refractory · 
Chemotherapy · Renal cell carcinoma

Introduction

Renal cell carcinoma (RCC) is the most common cancer of
the kidney causing an estimated 3,500 annual deaths in
Japan. Immunotherapy with interferon-alpha (IFN-�) or
interleukin-2 (IL-2) has been the mainstay for the treatment
of advanced, metastatic RCC for more than 15 years in
Japan. However, response rates with these cytokines are
generally low (10–20%), and 5-year survival rates of
patients with metastatic RCC treated with these immuno-
therapies remain less than 20% [1]. Thus, development of
alternative treatment is essential.

Recently, the usefulness of several new agents that target
the activity of angiogenic growth factors have been demon-
strated, and the therapeutic approach to metastatic RCC has
changed dramatically. In a phase III randomized controlled
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trial, sorafenib and sunitinib demonstrated a better
response, progression-free survival (PFS), and overall sur-
vival (OS), when compared with placebo [2, 3] and IFN-�
[4, 5], respectively. For further improvement of prognosis,
however, development of agents with diVerent mechanisms
of action such as chemotherapeutic agents is still required.
The targeting agents for RCC came out in Japan after this
trial was performed.

S-1 (Taiho Pharmaceutical Company, Tokyo, Japan)
is a novel orally administered drug that is a combination
of tegafur (FT) as a prodrug of 5-Xuorouracil (5-FU),
5-chloro-2,4-dihydroxypyridine (CDHP), and potassium
oxonate (Oxo) in a 1:0.4:1 M concentration ratio [6]. CDHP
is a competitive inhibitor of dihydropyrimidine dehydroge-
nase, which is involved in the degradation of 5-FU, and acts
to maintain eYcacious concentrations of 5-FU in both
plasma and tumor tissues [7]. Oxo, a competitive inhibitor
of orotate phosphoribosyltransferase, inhibits the phosphor-
ylation of 5-FU in the gastrointestinal tract, reducing the
serious gastrointestinal toxicity associated with 5-FU [8].
Promising anticancer eVects of S-1 have been demonstrated
in clinical trials for a variety of solid tumors [9–15]. The
major drug-related adverse events recognized in such trials
were myelosuppression and gastrointestinal toxicities,
though most of them were tolerable and reversible. Accord-
ing to these Wndings, the commercial availability of S-1 for
treatment of patients with gastric cancer, colorectal cancer,
non-small cell lung cancer, breast cancer, head and neck
cancer, pancreatic cancer, and biliary tract cancer has been
approved in Japan. However, no previous reports have
described the eYcacy and safety of S-1 for the treatment of
metastatic RCC. Consequently, the present early phase II
trial was conducted to evaluate the eYcacy and safety of
S-1 in Japanese patients with cytokine-refractory metastatic
RCC.

Patients and methods

Patients

Patients were required to meet the following eligibility cri-
teria: orally able to ingest drugs, histologically or cytologi-
cally conWrmed metastatic RCC, had received nephrectomy
and failed at least one cytokine-based immunotherapy, at
least one bidimensionally measurable lesion, no prior che-
motherapy, no radiotherapy for measurable lesion, Eastern
Cooperative Oncology Group Performance Status (ECOG
PS) 0–1 (2 was allowed in cases of bone metastasis), age
20–79, expected survival 3 months or more, adequate organ
function, deWned as a hemoglobin level ¸10.0 g/dl, a white
blood cell count of 4,000–12,000/mm3 or neutrophil
count ¸2,000/mm3, platelet count ¸100,000/mm3, total

bilirubin level ·1.5 mg/dl, an aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) level · 2.5
times the upper normal limits, an alkaline phosphatase
(ALP) level · 2 times the upper normal limit, serum creati-
nine level · 1.3 mg/dl, and written informed consent from
the patients. The exclusion criteria included a history of
drug hypersensitivity, severe complications, such as infec-
tion, heart disease, brain metastasis, concomitant malig-
nancy, serum calcium ¸ 11.5 mg/dl, marked pleural eVusion
or ascites, watery diarrhea, concomitant peptic ulcer, clini-
cal symptoms of a cardiac disorder, treatment with phenyt-
oin potassium warfarin or Xucytosine, pregnancy or
lactation, and men who were trying to father a child.

Trial design

This was a non-randomized, open-label, phase II trial in
Japanese patients with metastatic RCC who had received
nephrectomy and failed at least one cytokine-based immu-
notherapy. The primary endpoint was to determine the
response rate (RR), i.e., the proportion of patients with
complete response (CR) plus partial response (PR), con-
Wrmed according to the Japan Society for Cancer Therapy
(JSCT) criteria [16], which are based on World Health
Organization criteria. Secondary endpoints were time-to-
progression (TTP), overall response duration, OS, and RR
according to the Response Evaluation Criteria in Solid
Tumors (RECIST) [17]. We evaluated response according
to the JSCT criteria as primary because JSCT criteria were
used widely in Japan when we had planned this trial.
Lesions identiWed and measured at baseline were evaluated
using the same technique, preferably by the same attending
physician. S-1 was administered orally at a dose of
40–60 mg twice daily (80–120 mg/day) based on the body
surface area (BSA): BSA < 1.25 m2, 40 mg; 1.25 m2

· BSA < 1.50 m2, 50 mg; and 1.50 m2 · BSA, 60 mg. S-1
was administered for 4 consecutive weeks, followed by a
2-week rest; cycles were repeated every 6 weeks. Patients
continued treatment until disease progression, unacceptable
toxicity according to the clinical judgment of the investiga-
tor, or withdrawal of consent. If the daily dose of S-1 was
considered to be intolerable, the dose was reduced by
20 mg/day (minimum dose, 80 mg/day). If toxicity required
a rest period of more than 28 days, the patient was with-
drawn from the trial. During the trial, patients were not
allowed to receive concomitant radiation therapy, chemo-
therapy, immunotherapy, or molecular-targeted therapy.
Patients were monitored for adverse events at every visit.

The trial was conducted in accordance with the World
Medical Association Declaration of Helsinki [18] and Japa-
nese Good Clinical Practice guidelines. The protocol was
approved by the institutional review board of all participat-
ing institutions.
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Evaluation of eYcacy and safety

The response was assessed using computed tomography
scan or magnetic resonance imaging at baseline and imme-
diately after each course according to the JSCT criteria.
BrieXy, CR was deWned as the disappearance of all clinical
evidence of the tumor for at least 4 weeks. PR was deWned
as a 50% or more reduction in the sum of the products of
the greatest perpendicular dimensions of all measurable
lesions for at least 4 weeks. No change (NC) was deWned as
a reduction in less than 50% or a less than 25% increase in
the sum of the products of the greatest perpendicular
dimensions of all lesions for at least 4 weeks. Progressive
disease (PD) was deWned as an increase of 25% or more in
the sum of the products of the greatest perpendicular
dimensions of all lesions, the appearance of any new lesion,
or a deterioration in clinical status consistent with disease
progression. The response duration was calculated from the
date of the Wrst documentation of a response to the date of
disease progression; the TTP was calculated from the date
of registration to the date of documented disease progres-
sion or death from any cause, whichever occurred Wrst. OS
was calculated from the date of registration to death from
any cause. The median OS and TTP were estimated using
the Kaplan–Meier method [19]. The threshold of the RR
was deWned as 5%, and the expected rate was set at 15%
because the RR of IFN-� was estimated at 15%. The maxi-
mum number of patients to be enrolled in this trial in the
limited study period was decided to be patients from the
viewpoint of feasibility of patient recruitment. So the
denominator was planned 20 patients. If more than 4
patients showed tumor response, we can reject the null
hypothesis that RR of S-1 is lower than 5% under condition
of two-sided �-error of 10%. Furthermore, response was
secondarily assessed according to the RECIST for compari-
son with other trials. Assessments of the physical Wndings,
blood biochemistry, and urinalysis tests were conducted at
baseline and every 2 weeks in the treatment period.
Adverse events were graded according to the National
Cancer Institute Common Toxicity Criteria, version 2.0. The
causal relationship of adverse events to S-1 was Wrst judged
by the attending physicians. Subsequently, an external
committee consisting of urologists, radiologists, and medical
oncologists conWrmed objective responses and drug-related
adverse events.

Results

Patients characteristics

Twenty patients from 13 institutions were enrolled between
June 2003 and December 2004, and the last patient data

input was December 2006. All patients were eligible for
(full analysis set: 20) and assessable for responses and
drug-related adverse events. Patient characteristics are
shown in Table 1. Histological tumor subtypes were clear
cell carcinoma (90.0%), papillary RCC (5.0%), and
unknown (5.0%). The major sites of metastases were the
lung, lymph nodes, and liver. The initial dose of S-1 was
100 mg/day in 5 (25.0%), and 120 mg/day in 15 (75.0%),
with a median of 3.5 cycles per patient (range, 1–22
cycles).

EYcacy

ConWrmed PRs were based on evaluation by an external
committee according to the JSCT criteria and RECIST.
According to the JSCT criteria, out of the total 20 evaluable
patients, 3 patients had PR, for a RR of 15% (90% CI, 4.2–
34.4%); 13 patients had NC; 4 patients had PD (Table 2).
Response was 21% (3/14) in lung metastases, but no
response was seen in lymph node and liver metastases. The
median duration of response was 16.2 months (range 2.3–
21.2 months), and the median time to response was
2.3 months (range 1.0–4.6 months) in the 3 patients with a
best response of PR. According to the RECIST, 2 patients
had PR, with an RR of 10% (90% CI, 1.8–28.3%); 17
patients had stable disease (SD); 1 patient had PD. The
overall disease control rate (i.e., CR + PR or SD maintained

Table 1 Baseline demographic and clinical characteristics

No. of pts (n = 20) %

Gender

Male 13 65.0

Female 7 35.0

Age, years

<65 years 11 55.0

¸65 years 9 45.0

ECOG PS

0 17 85.0

1 3 15.0

Histology

Clear cell 18 90.0

Papillary renal cell 1 5.0

Unknown 1 5.0

Sites of disease

Lung 15 75.0

Lymph node 8 40.0

liver 3 15.0

Prior cytokine-based immunotherapy

IFN-� 13 65.0

IFN-� + IL-2 5 25.0

IFN-� + IFN-� 2 10.0
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for 28 days or more) was 95%. During the trial, a total of 15
patients had some degree of tumor shrinkage from baseline
values according to the evaluation by RECIST (Fig. 1). The
median TTP was 12.0 months (90% CI, 4.6–18.5 months),
and the median OS was 25.7 months (90% CI, 20.4–
50.5 months) with a 1-year survival rate of 85.0% (Fig. 2).

Adverse events

S-1 was well tolerated and most patients were treated as
outpatients in this trial. Safety analysis was performed in all
20 patients, who had received at least one dose of S-1. All
patients experienced at least one drug-related adverse
event, but the majority of adverse events were mild to
moderate in severity (Table 3). Grade 4 drug-related
adverse events were observed in only 1 patient: anorexia
(5.0%). The most common grade 3 drug-related hematological
and non-hematological adverse event was neutropenia
(20.0%) and anorexia (15.0%), respectively. Treatment-
related deaths did not occur within 30 days of the last drug
administration.

Discussion

5-FU, Wrst synthesized 40 years ago, is still one of the most
widely used agents for treatment of gastrointestinal cancers.
An oral Xuoropyrimidine derivative, S-1, was developed on
the basis of biochemical modulation by CDHP, a dihydro-
pyrimidine dehydrogenase inhibitor, and Oxo, a protector
against 5-FU-induced gastrointestinal toxicity. The antican-
cer eVect of S-1 monotherapy has already been demon-
strated in a variety of solid tumors: the RR for advanced
gastric cancer [9], colorectal cancer [10], non-small cell
lung cancer [11], breast cancer [12], head and neck cancer
[13], pancreatic cancer [14], and biliary tract cancer [15] in
the phase II trials conducted in Japan was 44.2, 39.5, 22.0,
41.7, 28.8, 37.5, and 35.0%, respectively. The most studied
group of anticancer drugs in RCC is the Xuoropyrimidines,
including Xoxuridine [20, 21], Xuorouracil [22–24], and
tegafur [25]. Response rates of 4 to 11% were seen when
Xuoropyrimidines were given as monotherapy [26]. In
addition, frequently studied chemotherapeutic agents in
metastatic RCC, gemcitabine yielded 6 and 8.1% RR in 2
phase II trials [27, 28] and gemcitabine plus capecitabine
produced an 8.4% RR in phase II trial [29]. This small mul-
ticenter phase II trial was conducted to investigate the
eYcacy and safety of S-1 monotherapy for cytokine-refrac-
tory metastatic RCC. The RR of S-1 was 15 and 10%
according to the JSCT criteria and RECIST, respectively,
with good control of tumor growth: objective responses
plus SD; 95%. The histology of tumor in responders was
clear cell carcinoma. The expected RR of S-1 according to
the JSCT criteria was set at 15%. Expected RR was
achieved, although, the lower limit of the 90% CI (4.2%)
was slightly under the 5% threshold RR. This trial did not
have enough statistical power to clear that the threshold
was exceeded, although, it was planned as a trial of the
scales that could evaluate possibility of the eVectiveness for
the renal cell carcinoma of S-1. The median TTP and OS

Fig. 1 Maximum percentage of tumor decrease for target lesions by
RECIST, assessed by an external committee

-40

-20

0

20

40
20 patients

C
ha

ng
e 

in
 tu

m
or

 s
iz

e 
fr

om
 b

as
el

in
e 

(%
)

 
 

 
 

Table 2 Best overall response based on an external committee

CI conWdence interval

No. of pts. (%)

JSCT criteria RECIST

Complete response 0 (0%) 0 (0%)

Partial response 3 (15%) 2 (10%)

No change 13 (65%) –

Stable disease – 17 (85%)

Progressive disease 4 (20%) 1 (5%)

Response rate (90% CI) 15% (4.2–34.4%) 10% (1.8–28.3%)

Fig. 2 Kaplan–Meier estimate of TTP (external committee assessment)
and OS. The median TTP was 12.0 months (90% CI, 4.6–18.5 months),
and the median OS was 25.7 months (90% CI, 20.4–50.5 months) with
a 1-year survival rate of 85.0%
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were 12.0 and 25.7 months, respectively, with a 1-year sur-
vival rate of 85.0%. Phase II trials of sunitinib in patients
with cytokine-refractory RCC demonstrated high RR (40,
34%), but median TTP and PFS were 8.7 months and
8.3 months, respectively [30, 31]. Furthermore, a random-
ized phase III controlled trial demonstrated that treatment
with sorafenib exhibited a better RR (10 vs. 2%) and
median PFS (5.5 vs. 2.8 months) when compared to
placebo in patients with cytokine-refractory metastatic RCC
[2]. The survival beneWt of sorafenib compared with
placebo (17.8 vs. 15.2 months) was also reported by Escudier
et al. [3]. Although it may be diYcult to make a simple com-
parison between these data and ours, our results suggest that
S-1 has a promising anticancer eVect on cytokine-refractory
metastatic RCC.

The toxicity of S-1 was acceptably mild compared with
molecular targeting agents such as sorafenib [2, 3] or suni-
tinib [4, 5]. Only 1 patient (5%) experienced grade 4 toxic-
ity (anorexia). In S-1 treated patients, there was neither
hand-foot skin reaction nor hypertension, which are both
characteristic of sorafenib or sunitinib and sometime lead to
dose reduction of the agents or interruption of therapy
[2–5]. S-1 was easily administered, and most patients could
be treated as outpatients, resulting in good compliance.
Molecular targeting agents such as sorafenib rarely show
myelosuppression, so S-1 may be a good candidate for
combination therapy with molecular targeting agents such
as sorafenib.

This trial has limitation. Number of subject is small, so
we should conduct a large trial. We are now conducting a
late phase II trial. Furthermore, we are planning to con-
duct the combination trials with targeting agents and S-1
with diVerent mechanisms of action.

In conclusion, although this trial had a small patient pop-
ulation, S-1 monotherapy was generally well tolerated and
was possibly eVective against cytokine-refractory meta-
static RCC.

Acknowledgments We are grateful to Drs. M Kobayashi, T Wada,
M Namiki, M Nishikido, T Fujioka, H Yamazaki, T Usui, and M
Nakagawa for their important contribution to this trial. The authors are
indebted to Professor J. Patrick Barron of the Department of Interna-
tional Medical Communications of Tokyo Medical University, a
remunerated consultant of Taiho Pharmaceutical Co., Ltd. for his
review of this manuscript. We also thank K Oowada, K Yodo, M Noguchi,
S Nemoto, and Y Horiuchi, for assistance in data management. The trial
was supported by Taiho Pharmaceutical Co., Ltd.

ConXict of interest statement None.

References

1. Mancuso A, Sternberg CN (2005) New treatments for metastatic
kidney cancer. Can J Urol 12(Suppl 1):66–70 (discussion 105)

2. Escudier B, Eisen T, Stadler WM, Szczylik C, Oudard S, Siebels
M, Negrier S, Chevreau C, Solska E, Desai AA, Rolland F,
Demkow T, Hutson TE, Gore M, Freeman S, Schwartz B, Shan M,
Simantov R, Bukowski RM (2007) Sorafenib in advanced clear-
cell renal-cell carcinoma. N Engl J Med 356:125–134

3. Escudier B, Eisen T, Stadler WM, Szczylik C, Oudard S, Staehler
M, Negrier S, Chevreau C, Desai AA, Rolland F, Demkow T,
Hutson TE, Gore M, Anderson S, HoWlena G, Shan M, Pena C,
Lathia C, Bukowski RM (2009) Sorafenib for treatment of renal
cell carcinoma: Final eYcacy and safety results of the phase III
treatment approaches in renal cancer global evaluation trial. J Clin
Oncol 27:3312–3318

4. Motzer RJ, Hutson TE, Tomczak P, Michaelson MD, Bukowski
RM, Rixe O, Oudard S, Negrier S, Szczylik C, Kim ST, Chen I,
Bycott PW, Baum CM, Figlin RA (2007) Sunitinib versus inter-
feron alfa in metastatic renal-cell carcinoma. N Engl J Med
356:115–124

5. Motzer RJ, Hutson TE, Tomczak P, Michaelson MD, Bukowski
RM, Oudard S, Negrier S, Szczylik C, Pili R, Bjarnason GA,

Table 3 Incidence of drug-related adverse events occurring
in ¸20.0% of all patients and grade 3/4 drug-related adverse events
occurring in patients who were administered at least one dose of S-1
(n = 20)

Event category No. of pts. (%)

Any grade Grade 3 Grade 4

Hematological

Hemoglobin reduction 15 (75.0) 1 (5.0) 0

Erythropenia 12 (60.0) 1 (5.0) 0

Hematocrit reduction 10 (50.0) 0 0

Neutropenia 10 (50.0) 4 (20.0) 0

Leukopenia 8 (40.0) 0 0

Thrombocytopenia 7 (35.0) 0 0

Lymphocytopenia 6 (30.0) 1 (5.0) 0

Non-hematological

Anorexia 15 (75.0) 3 (15.0) 1 (5.0)

Nausea 7 (35.0) 0 0

Vomiting 6 (30.0) 0 0

Stomatitis 7 (35.0) 1 (5.0) 0

Taste alteration 5 (25.0) 0 0

Diarrhea 9 (45.0) 2 (10.0) 0

Fatigue 6 (30.0) 0 0

Malaise 9 (45.0) 2 (10.0) 0

Rash 7 (35.0) 2 (10.0) 0

Hyperpigmentation 16 (80.0) 0 0

Laboratory test abnormalities

Hypoalbuminemia 4 (20.0) 0 0

AST elevation 5 (25.0) 0 0

ALT elevation 5 (25.0) 0 0

LDH elevation 7 (35.0) 0 0

Hyperbilirubinemia 8 (40.0) 0 0

Serum creatinine elevation 5 (25.0) 0 0

Hyponatremia 5 (25.0) 2 (10.0) 0

Hyperglycemia 2 (10.0) 2 (10.0) 0

Glucosuria 2 (10.0) 2 (10.0) 0
123



1070 Cancer Chemother Pharmacol (2010) 66:1065–1070
Garciadel-Muro X, Sosman JA, Solska E, Wilding G, Thompson
JA, Kim ST, Chen I, Huang X, Figlin RA (2009) Overall survival
and updated results for sunitinib compared with interferon alfa in
patients with metastatic renal cell carcinoma. J Clin Oncol
22:3584–3590

6. Shirasaka T, Shimamato Y, Ohshimo H, Yamaguchi M, Kato T,
Yonekura K, Fukushima M (1996) Development of a novel form
of an oral 5-Xuorouracil derivative (S-1) directed to the potentia-
tion of the tumor selective cytotoxicity of 5-Xuorouracil by two
biochemical modulators. Anticancer Drugs 7:548–557

7. Tatsumi K, Fukushima M, Shirasaka T, Fujii S (1987) Inhibitory
eVects of pyrimidine, barbituric acid and pyridine derivatives on
5-Xuorouracil degradation in rat liver extracts. Jpn J Cancer Res
78:748–755

8. Shirasaka T, Shimamoto Y, Fukushima M (1993) Inhibition by
oxonic acid of gastrointestinal toxicity of 5-Xuorouracil without
loss of its antitumor activity in rats. Cancer Res 53:4004–4009

9. Koizumi W, Kurihara M, Nakano S, Hasegawa K (2000) Phase II
study of S-1, a novel oral derivative of 5-Xuorouracil, in advanced
gastric cancer. For the S-1 Cooperative Gastric Cancer Study
Group. Oncology 58:191–197

10. Shirao K, Ohtsu A, Takada H, Mitachi Y, Hirakawa K, Horikoshi
N, Okamura T, Hirata K, Saitoh S, Isomoto H, Satoh A (2004)
Phase II study of oral S-1 for treatment of metastatic colorectal
carcinoma. Cancer 100:2355–2361

11. Kawahara M, Furuse K, Segawa Y, Yoshimori K, Matsui K,
Kudoh S, Hasegawa K, Niitani H (2001) Phase II study of S-1, a
novel oral Xuorouracil, in advanced non-small-cell lung cancer. Br
J Cancer 85:939–943

12. Saeki T, Takashima S, Sano M, Horikoshi N, Miura S, Shimizu S,
Morimoto K, Kimura M, Aoyama H, Ota J, Noguchi S, Taguchi T
(2004) 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 11:194–202

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

14. Okusaka T, Funakoshi A, Furuse J, Boku N, Yamao K, Ohkawa S,
Saito H (2008) A late phase II study of S-1 for metastatic pancre-
atic cancer. Cancer Chemother Pharmacol 61:615–621

15. Furuse J, Okusaka T, Boku N, Ohkawa S, Sawaki A, Masumoto T,
Funakoshi A (2008) S-1 monotherapy as Wrst-line treatment in
patients with advanced biliary tract cancer: a multicenter phase II
study. Cancer Chemother Pharmacol 62:849–855

16. Koyama Y (1993) Japan society for cancer therapy: criteria for the
evaluation of the clinical eVects of solid cancer chemotherapy.
J Jpn Soc Cancer Ther 28:101–130

17. Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS,
Rubinstein L, Verweij J, Van Glabbeke M, van Oosterom AT,
Christian MC, Gwyther SG (2000) New guidelines to evaluate the
response to treatment in solid tumors. European Organization for
Research and Treatment of Cancer, National Cancer Institute of
the United States, National Cancer Institute of Canada. J Natl
Cancer Inst 92:205–216

18. Rickham PP (1964) Human experimentation: code of ethics of the
world medical association, declaration of helsinki. Br Med J 2:177

19. Kaplan ELMP (1958) Nonparametric estimation from incomplete
observations. J Am Stat Assoc 53:457–481

20. von Roemeling R, Rabatin JT, Fraley EE, Hrushesky WJ (1988)
Progressive metastatic renal cell carcinoma controlled by continu-
ous 5-Xuoro-2-deoxyuridine infusion. J Urol 139:259–262

21. Dexeus FH, Logothetis CJ, Sella A, Amato R, Kilbourn R, Ogden
S, Striegel A, Kwan J, Newman RA (1991) Circadian infusion of
Xoxuridine in patients with metastatic renal cell carcinoma. J Urol
146:709–713

22. Ellerhorst JA, Sella A, Amato RJ, Tu SM, Millikan RE, Finn LD,
Banks M, Logothetis CJ (1997) Phase II trial of 5-Xuorouracil,
interferon-alpha and continuous infusion interleukin-2 for patients
with metastatic renal cell carcinoma. Cancer 80:2128–2132

23. Negrier S, Caty A, Lesimple T, Douillard JY, Escudier B, Rossi
JF, Viens P, Gomez F (2000) Treatment of patients with metastatic
renal carcinoma with a combination of subcutaneous interleukin-2
and interferon alfa with or without Xuorouracil. Groupe Francais
d’Immunotherapie, Federation Nationale des Centres de Lutte
Contre le Cancer. J Clin Oncol 18:4009–4015

24. Rini BI, Vogelzang NJ, Dumas MC, Wade JL 3rd, Taber DA,
Stadler WM (2000) Phase II trial of weekly intravenous gemcitabine
with continuous infusion Xuorouracil in patients with metastatic
renal cell cancer. J Clin Oncol 18:2419–2426

25. Masuda F, Nakada J, Kondo I, Furuta N (1992) Adjuvant chemo-
therapy with vinblastine, adriamycin, and UFT for renal-cell car-
cinoma. Cancer Chemother Pharmacol 30:477–479

26. Yagoda A, Abi-Rached B, Petrylak D (1995) Chemotherapy for
advanced renal-cell carcinoma: 1983–1993. Semin Oncol
22:42–60

27. Mertens WC, Eisenhauer EA, Moore M, Venner P, Stewart D,
Muldal A, Wong D (1993) Gemcitabine in advanced renal cell
carcinoma. A phase II study of the National Cancer Institute of
Canada Clinical Trials Group. Ann Oncol 4:331–332

28. De Mulder PH, Weissbach L, Jakse G, Osieka R, Blatter J (1996)
Gemcitabine: a phase II study in patients with advanced renal can-
cer. Cancer Chemother Pharmacol 37:491–495

29. Tannir NM, Thall PF, Ng CS, Wang X, Wooten L, Siefker-Radtke
A, Mathew P, Pagliaro L, Wood C, Jonasch E (2008) A phase II
trial of gemcitabine plus capecitabine for metastatic renal cell
cancer previously treated with immunotherapy and targeted
agents. J Urol 180:867–872 discussion 872

30. Motzer RJ, Rini BI, Bukowski RM, Curti BD, George DJ, Hudes
GR, Redman BG, Margolin KA, Merchan JR, Wilding G, Gins-
berg MS, Bacik J, Kim ST, Baum CM, Michaelson MD (2006)
Sunitinib in patients with metastatic renal cell carcinoma. JAMA
295:2516–2524

31. Motzer RJ, Michaelson MD, Redman BG, Hudes GR, Wilding G,
Figlin RA, Ginsberg MS, Kim ST, Baum CM, DePrimo SE, Li JZ,
Bello CL, Theuer CP, George DJ, Rini BI (2006) Activity of
SU11248, a multitargeted inhibitor of vascular endothelial growth
factor receptor and platelet-derived growth factor receptor, in
patients with metastatic renal cell carcinoma. J Clin Oncol 24:16–24
123


	An early phase II trial of S-1 in Japanese patients with cytokine-refractory metastatic renal cell carcinoma
	Introduction
	Patients and methods
	Patients
	Trial design
	Evaluation of efficacy and safety

	Results
	Patients characteristics
	Efficacy
	Adverse events

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


