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Induction chemotherapy with S-1 plus cisplatin in patients
with locally advanced squamous cell carcinoma of the head
and neck
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Abstract
Objective: This study was performed to assess the efficacy and safety profile of combination treatment with
S-1 and cisplatin in patients with locally advanced squamous cell carcinoma of the head and neck.

Design: Eligibility criteria comprised: histologically confirmed squamous cell carcinoma of the head and
neck; stage three or four disease with no evidence of distant metastasis; evaluable lesions; adequate organ
function; age 20–80 years; and a performance status of two or less. Cisplatin was infused over one hour on
day one (75 mg/m2) and S-1 was administered orally for 14 consecutive days (days two to 15). The dosages
of S-1 were calculated according to the patients’ body surface area: 50 mg twice a day (body surface
area ,1.5 m2) or 60 mg twice a day (body surface area .1.5 m2). Each course was repeated every three
weeks. After two courses, tumour response was evaluated by computed tomography and laryngoscopy.
If a response was evident (either complete or partial), the patient received one more course of
chemotherapy, before undergoing radical treatment such as radiotherapy or surgery.

Results: All 30 patients were assessable for toxicity, and 29 patients for treatment response. The overall
response was 89.7 per cent (complete response: nine; partial response: 17). The two-year estimated overall
survival rate was 79.2 per cent. Adverse reactions occurred 128 times during 81 courses in the 30 cases. The
most common grade three to four adverse event was neutropenia, which occurred in eight patients. Cases
of non-haematological grade three or four toxicity included nausea and vomiting in four patients,
stomatitis in two and diarrhoea in one.

Conclusion: S-1 plus cisplatin combination chemotherapy is effective against locally advanced squamous
cell carcinoma of the head and neck, with only mild toxicity.
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Introduction

Squamous cell carcinoma (SCC) of the head and
neck is a potentially curable malignancy when diag-
nosed at an early stage. However, the majority of
patients with head and neck SCC present with
locally advanced disease, and the prognosis has
remained poor in this group. Approximately 50–60
per cent of patients have local disease recurrence
within two years, and 20–30 per cent of patients
develop distant metastatic disease.1,2 In an effort to
improve treatment outcomes for locally advanced
head and neck SCC, chemotherapy has been inte-
grated into combined modality approaches involving
surgery, radiotherapy or both.

In two meta-analytical studies of chemotherapy for
head and neck cancer, concurrent chemoradiotherapy
was found to have significant effects, providing an
8 per cent absolute survival benefit at five years.3

However, concurrent chemoradiotherapy entails
increased toxicity, such as mucositis and dermatitis.

Induction chemotherapy yields four advantageous
outcomes: primary organ preservation,4 – 6 improved
locoregional control,4 – 6 reduced distant failure4 – 6

and improved survival.3,7 – 9 Induction chemotherapy
with 5-FU and cisplatin (PF) (100 mg/m2 cisplatin on
day one and 1000 mg/m2 5-fluorouracil (5-FU) by
continuous infusion on days one to five) has
become a standard regimen for patients with locally
advanced head and neck cancer, providing overall
response rates of 60–80 per cent.10,11

High response rates with docetaxel, cisplatin and
5-FU induction chemotherapy have also been seen
in studies conducted in Europe and Japan, with
overall response rates of 64–94 per cent, but grade
three to four neutropenia has been a common
serious adverse event.12 – 15
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Since oral agents have the advantage of greater
convenience and compliance, we planned a new,
oral administration based regimen which could be
carried out safely and which would have equivalent
antitumour activity to previous regimens. We there-
fore selected a combination of S-1 and cisplatin.

Of the various oral anticancer agents available for
the treatment of unresectable, advanced carcinomas,
the dihydropyrimidine dehydrogenase inhibitory
fluoropyrimidine known as S-1 (Taiho Pharmace-
utical, Tokyo, Japan) has shown the highest response
rate in phase II studies.16 S-1 is an oral anticancer
agent consisting of tegafur, 5-chloro-2,4-dihydroxy-
pyridine and potassium oxonate (Oxo), at a molar
ratio of 1:0.4:1.16,17 Tegafur is a prodrug of 5-FU,
and 5-chloro-2,4-dihydroxypyridine enhances the
serum 5-FU concentration by competitive inhibition
of dihydropyrimidine dehydrogenase. Potassium
oxonate is a reversible, competitive inhibitor of
orotate phosphoribosyl transferase and inhibits phos-
phorylation of 5-FU in the gastrointestinal tissue,
reducing the diarrhoea associated with 5-FU.18 S-1
can maintain therapeutic plasma 5-FU concentration
by inhibiting dihydropyrimidine dehydrogenase acti-
vity, while also reducing the gastrointestinal adverse
reactions which contribute to one of the dose-
limiting toxicities of 5-FU. In a phase II trial of
advanced and recurrent head and neck SCC, S-1
showed a high response rate of 28.8 per cent, with
acceptable toxicities.19 In a preclinical study, S-1
has also shown synergistic effects with cisplatin.

Here, we describe our findings regarding the anti-
tumour activity and safety profile of S-1 plus ciplastin
treatment for locally advanced head and neck SCC.

Materials and methods

Patients

The following eligibility criteria were used: histologi-
cally or cytologically confirmed head and neck SCC;
stage three or four disease with no evidence of
distant metastasis; primary tumour located in the
nasopharynx, oropharynx, hypopharynx, larynx or
oral cavity; evaluable lesion; adequate organ func-
tion; age 20–80 years; Eastern Cooperative Oncol-
ogy Group performance status zero, one or two;
WBC count 4000 mm23 or more; absolute neutrophil
count 2000 mm23 or more; platelet count 100 000
mm23 or more, haemoglobin level 9.5 g/dl or more;
aspartate transaminase, alanine transaminase and
alkaline phosphatase levels below 2.5 times the
upper limit of normal; total bilirubin and creatinine
levels below 1.5 times the upper limit of normal;
blood urea nitrogen level below the upper limit of
normal; and 24-hour creatinine clearance rate more
than 60 ml/min. The exclusion criteria were: pre-
vious chemotherapy, radiotherapy or surgery; conco-
mitant malignancy; significant heart failure; active
infection; and active neurological or psychiatric dis-
orders. The disease was defined as per American
Joint Committee on Cancer criteria.

The study was approved and reviewed by our insti-
tutional review board, and a written statement of
informed consent was obtained from each patient.

Treatment schedule

An intravenous injection of cisplatin (75 mg/m2) was
given over a one-hour period on day one, and S-1 was
administered orally for 14 consecutive days (days two
to 15). The dosages of S-1 were determined accord-
ing to the patient’s body surface area, as either
50 mg twice a day (body surface area ,1.5 m2) or
60 mg twice a day (body surface area .1.5 m2).
Each course was repeated every three weeks. After
two courses, response was evaluated by computed
tomography (CT) and laryngoscopy. If a response
was evident (either complete or partial), the
patient received one more course of
chemotherapy before undergoing radiotherapy or
surgery as a radical local treatment. Radiation
therapy was started within four weeks of the last
cycle of chemotherapy and was administered five
days per week. It was given in daily fractions of
1.8 Gy, and the total dose to the primary tumour
site was 70.2 Gy.

Response assessment

Patients were assessed for clinical response before
the start of the third cycle. The clinical response
was assessed for each patient, based on the result of
physical examination, CT and laryngoscopy. A com-
plete response was defined as the complete disap-
pearance of all measurable and assessable lesions
for at least four weeks. A partial response was
defined as a reduction of 50 per cent or more in the
sum of the products of the longest dimensions of
measurable lesions, for at least four weeks. Stable
disease was defined as the failure to observe a
partial or complete response. Progressive disease
was defined as a 25 per cent or more increase in the
sum of the products of the longest dimensions of
measurable disease, or the appearance of new
lesions.

Efficacy was assessed after at least two cycles of
chemotherapy. Toxicity was graded according to
the common toxicity criteria (version 2.0) of the
National Cancer Institute (US).

Statistical analysis

The primary endpoint was the overall tumour
response rate after induction chemotherapy. The sec-
ondary endpoint was toxicity evaluation and analysis
of response rate according to site, stage and nodal
status. The sample size was planned on an expected
response rate of 80 per cent, with an allowable
error of 15 per cent and with a 95 per cent confidence
interval. The required number of patients was 28. All
patients who received at least two cycles of treatment
were assessable for response. The chi-square test was
used for comparisons of results. The significance
level was defined as p � 0.05.

Results

Patient characteristics

We enrolled 30 patients with stage three and four
head and neck SCC, from January 2005 to February
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2006. The median age was 60 years (range 43–78).
The baseline characteristics of the study population
are summarised in Table I. The primary tumour
sites were as follows: larynx in 14 patients (47 per
cent), hypopharynx in seven (23 per cent), orophar-
ynx in six (20 per cent), oral cavity in one (3 per
cent) and nasopharynx in two (7 per cent). The
tumour and lymph node staging of all patients is
listed in Table II. There were 13 patients (43.3 per
cent) with stage three tumours and 17 (56.7 per
cent) with stage four. Twelve of 16 patients had
N1/N2 disease, and there were no N3 cases. There
were six T4 primary tumours.

Efficacy

Response was assessable in 29 patients. One patient
was unassessable because he received only one cycle
due to poor compliance. A total of 81 courses were
given: 22 patients (73 per cent) received three courses
and seven (17 per cent) received two courses. Of
the seven patients who received only two cycles of
chemotherapy, three had progressive disease and
stable disease, they received radiation therapy. Four
patients did not reach the third chemotherapy cycle
because of severe side effects.

The response rates, according to primary site, are
presented in Table III. The overall response rate was
89.7 per cent. A complete response was achieved by
nine patients (31 per cent) and a partial response by
17 (58.6 per cent). Stable disease and progressive
disease were seen in one and two patients,
respectively.

Of the 28 patients with nodal metastases, a com-
plete response was achieved by eight (28.6 per
cent) and a partial response by 18 (64.2 per cent).
The complete response ratio of patients with N0 or
N1 lesions was higher (42 per cent) than that of
those with N2 lesions (27 per cent), but this difference
did not reach statistical significance ( p ¼ 0.448).

Response rates did not vary significantly according
to site or stage. The median follow-up duration was
13 months. The one-year estimated time to treatment
failure was 66+10 per cent, and the two-year esti-
mated overall survival was 79.2+10.2 per cent
(Figure 1).

Toxicity

All 30 patients were assessable for toxicity.
Drug-related adverse events are listed in Table IV.
A total of 81 cycles of chemotherapy were analysed.
Five patients required a delay in scheduled che-
motherapy, by a mean of one week, due to myelosup-
pression. Dose reduction of S-1 was necessary in
three patients and dose reduction of cisplatin in
five. The relative dose intensity was 0.985 for S-1
and 0.972 for cisplatin.

The main adverse events comprised haematologi-
cal and gastrointestinal symptoms. There were no
grade four adverse haematological events and no
treatment-related deaths. Haematological toxicities
comprised grade three neutropenia in eight patients
and grade three anaemia in one. Stomatitis occurred
in two patients (grade three in one and grade four in
one). Severe diarrhoea occurred in one patient, and
nausea and vomiting in three.

Discussion

Head and neck SCC makes up 5 per cent of new diag-
noses of cancer, with more than 400 000 new cases
annually worldwide. Although the condition is poten-
tially curable with surgery or radiation in the early
stages, relapses occur in 10–40 per cent of cases, and
many are locally advanced on initial diagnosis.

Induction chemotherapy for head and neck SCC
has been studied for more than three decades.
Implementation of induction treatment is based on
the anticipation of (1) better drug delivery to un-
treated tumour with preserved intratumoural vascu-
lature; (2) reduction of tumour size, which could
make surgery possible in cases of previously unre-
sectable tumour, or could enable less extensive resec-
tion of resectable tumours; (3) early eradication of
micrometastases; (4) higher doses and improved tol-
erance of cytotoxic drugs, with potentially more pro-
nounced antitumour effect before irradiation; and
(5) intermediate assessment of outcome, in order to
guide planning of subsequent radiotherapy and
surgery.20,21

TABLE II

TUMOUR–NODE–METASTASIS STAGE
�

Node stage Tumour stage Total

T1 T2 T3 T4

N0 0 0 2 0 2
N1 2 8 1 1 12
N2 0 8 3 5 16
N3 0 0 0 0 0
Total 2 16 6 6 30

�n ¼ 30. Note that no patients with distant metastases were
included in the study.

TABLE I

BASELINE PATIENT CHARACTERISTICS

Characteristic n (%)

Patients
Total 30 (100)
Assessable for response 30 (100)
Sex (M:F; n) 28:2
Age (yrs; median (range)) 60 (43–78)

Primary tumour site
Oropharynx 6 (20)
Hypopharynx 7 (23)
Larynx 14 (47)
Oral cavity 1 (3)
Nasopharynx 2 (7)

Performance status
ECOG 0 2 (6.7)
ECOG 1 23 (76.7)
ECOG 2 5 (16.7)
Stage
III 13 (43.3)
IV 17 (56.7)

M ¼ male; F ¼ female; yrs ¼ years; ECOG ¼ Eastern Coop-
erative Oncology Group
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The combination of 5-FU and cisplatin has been
studied for more than three decades. Reported
response rates have averaged 60–80 per cent, with
complete responses in 20–30 per cent of patients.
Recently, the addition of a taxane to standard plati-
num plus 5-FU has resulted in high response rates;
the TAX 708 study, a phase I/II, multicentre study
of combination treatment (docetaxel 75 mg/m2, cis-
platin 100 mg/m2 and 5-FU 1000 mg/m2/day for
four days) yielded a 40 per cent complete response
rate and a 93 per cent overall response rate, but

accompanied by high rates of severe toxicity.22 Com-
bination treatment with 5-FU and cisplatin has
caused mainly haematological toxicity, principally
neutropenia, but nausea and vomiting, stomatitis,
fatigue and other gastrointestinal toxicities have
also occurred frequently.12 – 15

S-1 is an oral anticancer agent consisting of
tegafur, 5-chloro-2,4-dihydroxypyridine and potass-
ium oxonate, at a molar ratio of 1 : 0.4 : 1. Tegafur
itself is inactive, is absorbed very well after oral
administration and has a long plasma half-life.
Tegafur is gradually converted, primarily in the
liver, by drug-metabolising P-450 enzymes into
5-FU, which has antitumour activity. Five-chloro-
two, four-dihydroxypyridine strongly inhibits degra-
dation of 5-FU released from tegafur, resulting in
prolonged high concentrations of 5-FU in blood
and tumour tissue, thereby enhancing antitumour
activity. Potassium oxonate is an inhibitor of an
enzyme for 5-FU anabolism; therefore, adverse gas-
trointestinal reactions caused by high levels of
5-FU, such as diarrhoea, are expected to be specifi-
cally reduced by potassium oxonate, without any
decrease in antitumour activity.

The present study was designed to evaluate the
activity and safety of oral S-1 and cisplatin combi-
nation chemotherapy in locally advanced head and
neck SCC. The overall response rate observed in
this study was 86.7 per cent, but complete response
was 31 per cent. It is clear that patients who receive
induction chemotherapy and who achieve a complete

TABLE III

RESPONSE RATE ACCORDING TO PRIMARY SITE
�

Disease site Patients (n) Response (n (%))

CR PR SD Total

Oral cavity 1 1 (100)
Oropharynx 6 2 (33.3) 3 (50) 5 (83.3)
Larynx 13 4 (30.8) 8 (61.5) 12 (92.3)
Hypopharynx 7 2 (28.6) 5 (71.4) 7 (100)
Nasopharynx 2 1 (50) 1 (50) 2 (100)
Total 29 9 (31) 17 (58.6) 1 (3.3) 26 (89.7)

�n ¼ 29. CR ¼ complete reponse; PR ¼ partial response; SD ¼ stable disease

TABLE IV

CHEMOTHERAPY TOXICITY
�

Toxicity Grade (n)

1 2 3 4

Leukopenia 14 6 2 0
Neutropenia 7 4 8 0
Thrombocytopenia 5 0 0 0
Anaemia 10 6 1 0
Nausea/vomiting 12 5 3 1
Creatinine elevation 2 0 0 0
Diarrhoea 3 1 0 1
Lethargy 2 2 1 0
Stomatitis 4 0 1 1
Anorexia 11 11 0 0
Alopecia 2 0 0 0
Neurotoxicity 4 0 0 0

�n ¼ 30.

FIG. 1

(a) Time to progression and (b) overall survival for 29 patients
with squamous cell carcinoma of the head and neck. For part (b),

2-year estimated overall survival ¼ 79.2+ 10.2 per cent.
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pathological response have a better chance of
responding to radiation therapy and hence have a
better prognosis.23

. This study was performed to assess the efficacy
and safety profiles of combination treatment
with S-1 and cisplatin in patients with locally
advanced squamous cell carcinoma (SCC) of
the head and neck

. The incidence of toxic effects were very low.
There were no severe haematological events
and no cases of neutropenic fever

. The most frequent adverse events were nausea
and vomiting, stomatitis and diarrhoea

. A regimen of S-1 and cisplatin can be
recommended to older patients with locally
advanced head and neck SCC and to those
with poor performance status

In the present study, the incidence of toxic effects
was very low. We observed no grade four haematolo-
gical events and no neutropenic fever. The most fre-
quent grade three to four adverse events were nausea
and vomiting ( four patients), stomatitis (two) and
diarrhoea (one). In patients treated with docetaxel
and cisplatin, treatment-related toxicity is a major
concern; grade three to four neutropenia has been
reported in 75 per cent of patients and febrile neutro-
penia in 17.1 per cent.24,25

Conclusion

Our S-1 and cisplatin regimen can be recommended
to older patients with locally advanced head and
neck SCC and those with poor performance status.
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