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Objective: The objectives of this study were to determine the maximum tolerated dose
(MTD) and recommended dose (RD) of S-1 plus cisplatin (CDDP) and to evaluate safety and
efficacy using the defined RD in advanced/recurrent head and neck cancer (HNC).

Methods: S-1 was administered orally at 40 mg/m? twice daily for 14 consecutive days, and
CDDP was infused on day 8 at a dose of 60 and 70 mg/m?. Each course was repeated every
4 weeks.

Results: A total of 38 patients were registered, 10 patients for the Phase | study and an
additional 28 patients for the Phase Il study. Although no dose-limiting toxicity (DLT) was
observed in the CDDP 60 mg/m? (Level 1) group, two of six patients in the CDDP 70 mg/m?
(Level 2) group exhibited DLT (fatigue/diarrhea). The MTD was not achieved in the Phase |
study. Level 2 was therefore determined as the RD. In the Phase Il study, 34 patients, includ-
ing 6 patients from the Phase | study, were evaluated. At the termination of treatment, the
confirmed response rate was 44.1% (15/34, 95% Cl: 27.4—60.8). The bhest response rate
without an adequate duration time was 67.6% (95% Cl: 51.9-83.4). The median survival
period was 16.7 months, and the 1-year survival rate was 60.1%. The main toxicities of
Grade 3 or above were anorexia (26.5%), nausea (14.7%), neutropenia/thrombocytopenia
(11.8%) and anemia/fatigue (8.8%).

Conclusions: This is considered to be an effective regimen with acceptable toxicities for
HNC.

Key words: head and neck cancer — S-1 — CDDP — chemotherapy

INTRODUCTION two-thirds of the patients suffer from locoregional advanced
(Stages III and IV) disease. Although the prognosis for early-
stage (Stages I and IT) HNC is satisfactory with 5-year survival
rates of 70—90% after standard therapy such as surgery, radio-
therapy or both (1), the 5-year survival rate falls to <50% in
For reprints and all correspondence: Masato Fujii; Division of Hearing and the locoregional advanced stage, even if radical treatment such
Balance Research, National Institute of Sensory Organs, National Tokyo . . .

as surgery, radiotherapy or chemotherapy [at the induction/

Medical Center, 2-5-1, Higashigaoka, Meguro-ku, Tokyo 152-8902, Japan. ) .
E-mail: fujiimasato@kankakuki.go.jp concurrent chemoradiotherapy (CCRT)] is performed.

As clinical characteristics of head and neck cancer (HNC),
~90% of the cases are squamous cell carcinoma, and

© The Author (2009). Published by Oxford University Press. All rights reserved.
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For patients suffering from incurable cancer or recurrent
disease, either locoregionally or in the form of distant metas-
tasis, the prognosis is particularly poor, with a median survi-
val period of only 6 months with conventional palliative
chemotherapy (1). Some combination therapies, including
cisplatin (CDDP), were devised after Wittes et al. (2)
reported the efficacy of CDDP for HNC in 1977, and the
efficacy became clear (3,4). Since Kish et al. (5) reported
the efficacy of CDDP plus S-fluorouracil (5-FU) combination
therapy (CDDP/5-FU) in 1982, moreover, CDDP/5-FU has
been considered the most common combination chemother-

motherapy for advanced/recurrent HNC. The response rate
for CDDP/5-FU has been reported to be 50—90% (6—8)
when used as the first-line induction chemotherapy and to be
32—-48% (3,9) when used as second-line or later recurrent
chemotherapy. CDDP/5-FU requires long-term hospitaliz-
ation, however, because it involves continuous infusion of
5-FU and requires adequate support for mucosal and renal
toxicity.

S-1 (Taiho Pharmaceutical Co., Ltd, Tokyo, Japan) is a
novel oral anticancer agent consisting of tegafur (FT),
5-chloro-2,4-dihydroxypyridine (CDHP) and potassium
oxonate (Oxo0) at a molar ratio of 1:0.4:1, based on bio-
chemical modulation of 5-FU (10). S-1 showed high
response rates of 28.8—46.2% with acceptable toxicity in
Phase II studies for advanced/recurrent HNC conducted in
Japan (11,12). It was approved for HNC in Japan under the
approval regulation system in 2001. If the efficacy and toxi-
cities of S-1 plus CDDP combination therapy (S-1/CDDP)
were similar to those of CDDP/5-FU in this study, it is
thought that it would become one of the potential choices as
chemotherapy for advanced/recurrent HNC.

PATIENTS AND METHODS
PATIENT SELECTION

The following eligibility criteria were used: histologically or
cytological confirmed HNC (excluding thyroid cancer), unre-
sectable locally advanced (Stage III/IV disease) and recur-
rent or distant metastasis, at least measurable disease after
prior treatment. If the patients had received prior treatment,
radiotherapy more than 28 days, surgery and chemotherapy
or adjuvant chemotherapy more than 14 days was required
before registration. Other eligibility criteria included the fol-
lowing: age 20—80 years, Eastern Cooperative Oncology
Group (ECOG) performance status 0—1, life expectancy >3
months, adequate bone marrow, hepatic and renal functions
(reflected by an absolute hemoglobin level of >9.0 g/dl, leu-
kocyte count > lower limit of normal, platelet count
>100 x 107 cells/l, normal bilirubin level of <1.5 mg/dl,
aspartate aminotransferase, alanine aminotransferase, and
alkaline phosphatase levels <2.5 times the upper limit of
normal, serum creatinine level < upper limit of normal and
creatinine clearance >70 ml/min). Within 14 days before

Phase I/II study of S-1 plus cisplatin combination chemotherapy

registration, all patients underwent a complete physical
examination that included their medical history, blood count,
serum biochemistry tests (hepatic and renal function tests
and electrolytes), urinalysis and echocardiography; a chest
radiograph (X-ray) and computed tomography (CT) or mag-
netic resonance imaging scans of all disease sites were
obtained during the 28 days before registration. Patients who
had undergone induction chemotherapy with CDDP/5-FU or
platinum-based chemotherapy were excluded from the Phase
II study unless it used a lower dose as a sensitizer of CCRT.
The exclusion criteria were as follows (summary): severe

—apy, and_it has been widely employed as the first-line che- __ drug hypersensitivity, pulmonary fibrosis or interstitial pneu-___

monia, severe heart disease, difficult-to-control diabetes,
active infection or acute inflammation, active concomitant
malignancy, and other serious medical conditions. Patients
were required to give written informed consent before admis-
sion to the study. The study protocol was approved by the
instruction review board of each participating hospital, and
the study was conducted in accordance with the Japanese
Good Clinical Practice guideline,

TREATMENT AND DOSE-ESCALATION SCHEDULE
Prase I Stupy

S-1 was administered orally at the dose of 40 mg/m? twice a
day, after the morning and evening meals between days 1
and 14. Three initial doses were established according to the
body surface area (BSA): <1.25 m?, 80 mg/day; 1.25—
1.5 m?, 100 mg/day; >1.5m? 120 mg/day. CDDP was
administered intravenously over 2 h on day 8. The treatment
was repeated every 4 weeks. The starting dose of CDDP was
60 mg/m* as Level 1 with a planned increase to 70 mg/m? as
Level 2. We did not establish a Level 3, because the
approved dose of CDDP in Japan is 70 mg/m?. For the first
step, three patients were treated at the Level 1 dose. They
would then go to Level 2 if no patient showed dose-limiting
toxicity (DLT). If one or two of the three patients in the first
step showed any DLT, three additional patients were to be
enrolled at the same dose level. A dose level would be deter-
mined as maximum tolerated dose (MTD) if more than three
of six patients showed DLT. The recommended dose (RD)
was to be one level below the MTD level.

Puasg II Stupy

A treatment regimen with the RD determined in the Phase I
study was repeated every 4 weeks at least two cycles unless
progression or unacceptable toxicity occurred. The next
course was started for patients whose organ biological
parameters had been maintained at the level of the
eligibility criteria (leukocyte count >3000 mm >, platelet
count >75 x 107 cells/l and non-hematologic toxicity
>Grade 2).

If these criteria were satisfied 3 weeks after day 1 of each
cycle of chemotherapy, the next cycle could be administered.
The doses of S-1 were adjusted according to the degree of



hematologic and non-hematologic toxicities. The dose was
reduced by one level, 20 mg/day, in patients whose BSA was
>1.25 m?, with evidence of Grade 4 hematologic toxicity or
Grade 3 or greater non-hematologic toxicity during any
phase of the administration cycle. If a patient with a BSA of
<1.25 m? experienced the above toxicities, no further treat-
ment with S-1 was conducted. If treatment was stopped for
>4 weeks, the patient was withdrawn from the study.

DermvutioNs oF DLT anp MTD

Al-Cane
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The number of the Phase II study patients to be enrolled
in this study was calculated as >26, which was required to
offset the null hypothesis that the lower bound of 95% CI of
the expected response rate (65%) would be <35% under
conditions of an « error of 0.05 and a B error of 0.2. The
overall survival of eligible patients was defined from the
start of treatment to death or the last follow-up visit and was
estimated by the Kaplan—Meier method.

RESULTS

————Texicity-was-evaluated-according-to-the-National-Cancer

Institute-Common Toxicity Criteria (NCI-CTC), version 2.0.
DLT was defined as Grade 4 leukocytopenia or thrombocyto-
penia, Grade 4 neutropenia lasting for 4 days, occurrence of
neutropenic fever (>38°C) with Grade 3 leukocytopenia or
neutropenia, any Grade 3 non-hematologic toxicity except
nausea, vomiting or anorexia following related events occur-
ring in the first course. Patients were also categorized in the
DLT group when the second course of treatment was not
resumed within 21 days after the first course. The MTD was
defined as the dose at which 50% (3/6) or more patients
experienced DLT during the first course.

EvAaLUATION AND FoLLow-UP

Examinations of blood chemistry and symptoms of toxicity
were repeated weekly. The clinical response was measured
for each course based on the CT scans or X-ray findings that
initially had been used to define the tumor extent. Toxicities
were graded according to the NCI-CTC, version 2.0. Tumor
responses were evaluated according to the criteria of the
World Health Organization (1979), which was an evaluation
standard in Japan at the time of the start of this study.
Complete response (CR) was defined as the disappearance of
all measurable and assessable diseases for at least 4 weeks.
Partial response (PR) was defined as a >50% reduction in
the sum of the products of the largest diameters of the mea-
surable disease for at least 4 weeks. Stable disease (SD) was
defined as failure to observe a PR or CR or progression of
the disease for at least 4 weeks. Progressive disease (PD)
was defined as a >25% increase in the sum of the products
of the largest diameters of the measurable disease or the
appearance of new lesions. We conducted assessment meet-
ings for mutual assessment of patient’s eligibility and their
response to treatment.

STATISTICAL ANALYSIS

The primary objective of the Phase I study was to determine
the MTD and RD, and the secondary objective was evalu-
ation of the safety. In the Phase II study, the primary objec-
tive was to evaluate efficacy using the defined RD, and the
secondary objective was evaluation of the safety and

survival.

Between July 2002 and June 2004, 10 patients were entered
in the Phase I study and 28 were entered in the Phase II
study to confirm the efficacy and toxicities at the RD.

All patients were eligible for the toxicity evaluation for
the total course and for objective response evaluations
(Table 1). In the Phase I study, because one patient might
have contravened the exclusion criteria, active infection or
acute inflammation after registration, four patients were
enrolled in the Level 1 group. In the Phase II study at the
RD including six patients of the Phase I study, 18 patients
with unresectable advanced HNC were enrolled, which
included 1 patient with distant metastasis (lung and liver).
Twenty patients with recurrent HNC included five patients
with distant metastasis (lung, skin and bone) who had
received prior therapy (surgery, radiation, chemotherapy or
more than one) and 10 patients had previously received
CCRT with the docetaxel or platinum anticancer agents
(carboplatin and CDDP) and other anticancer agents (5-FU,
tegaful/uracil and methotrexate). A total of 75 courses were
administered: a total of 6 courses at Level 1 in the Phase I
study (median: 2 courses, range: 1—2) and a total of 69
courses at the RD (median: 2 courses, range: 1-—3).

DETERMINATION OF MTD anp DLT

The toxicities (drug-related adverse events) observed during
the first course are shown in Table 2. DLT was not observed
at Level 1. At dose level 2, two of six patients showed DLT,
one of them Grade 3 diarrhea and the other Grade 3 fatigue.
The MTD was not achieved in the Phase I study. Dose level
2 was therefore determined to be RD in the subsequent
Phase II study according to the provisions stated in the
protocol.

SAFETY

The toxicities observed among 34 patients, including 6
patients in Level 2 in the Phase I study, are shown in
Table 2. The most common toxicities and incidences were
hematologic toxicities (64.7—94.1%), gastrointestinal (GI)
dysfunction (79.4—82.4%) and fatigue (58.8%). The toxici-
ties of Grade 3 or above observed were anorexia (26.5%),
nausea (14.7%) and fatigue (8.8%). The hematologic toxici-
ties of Grade 3 or above observed were 11.8% in this study,



