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Fig. 3. NSCLC of the left lower lobe. T2/N1 tumor. FDG-PET-CT scan. a Before SBRT. b 12 months
after SBRT with 5 X 7.0 Gy (calculated on the 60% isodose). Local lung fibrosis. Complete remis-
sion. SUV in PET scan <2. Courtesy of Institute of Nuclear Medicine, MRI, Munich.

overall survival rates were 93, 83 and 83%, respectively. In stage IB cancer, the
local relapse-free survival rates were 100%. The disease-free survival after 1, 3 and
5 years were 92, 71 and 71%, respectively, and the overall survival rates were 82,
72 and 72%, respectively [39]. Onishi et al. [15] recently reported the results for 13
institutions in Japan, which summarized 245 patients: 155 with stage IA lung can-
cer and 90 with stage IB lung cancer. There were 87 operable and 158 inoperable
patients, and their results showed that the intercurrent death rate was especially
high in the inoperable patient group. Moreover, the 5-year survival rates of oper-
able patients irradiated with more than BED = 100 Gy was 70.8% for the whole
group, with 72.3% for stage IA and 65.9% for stage IB, and their clinical results
were as good as those for surgery [15] (table 3).

These survival rates should be compared with the results of surgery; however,
the results of SBRT may differ depending on how many patients of each groups
are operable and inoperable, and how many of them have central and peripheral
tumors. Additionally, the clinical staging is still less precise than the intraoperative
one, mainly due to the detection of subclinical tumor spread around the primary
and the higher detection rate of subclinical lymph node metastases by resection of
N1 and N2 sites.

Side Effects

The great concern of pulmonary toxicity with this SBRT treatment was relieved
by the very low rates of complications in early studies. Compared to conventional
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radiotherapy, lung toxicity occurs relatively late after SBRT (e.g. 9-12 months or
more). The most serious toxicity after SBRT for lung tumors is predominantly related
to the bronchi and bronchioles located in the vicinity of the treated tumor. Frequently,
dramatic imaging changes can be seen on CT scans consisting of in-field and down-
stream consolidation and fibrosis. Nevertheless, symptomatic radiation pneumonitis
which consists of inflammation and fluid extravasation within the terminal bronchi-
oles and alveoli is seen less frequently after SBRT than with conventional radiother-
apy. Drop in oxygen exchange parameters, including diffusing capacity and arterial
oxygen tension can be seen soon after treatment, but are scarce. Most pulmonary
complications are less than NCI-CTC version 2.0 grade 2 (table 4).

The effects of a hypofractionated dose on the main bronchus, pulmonary
artery, heart and esophagus have not been followed up for a sufficiently long
time. However, a few serious complications have recently been reported by sev-
eral institutions in Japan [72]. These complications include grade 5 pulmonary
complications, radiation pneumonitis, hemoptysis and radiation esophagitis.
Lethal pulmonary bleeding and esophageal ulcer have been previously reported
by several authors. Timmerman [43] recently reported a series of complications
with SBRT. Most cases of grade 5 radiation pneumonitis were accompanied by
interstitial pneumonitis. Cases of interstitial pneumonitis should be carefully
considered. Thoracocutaneous fistula was reported in a patient with previous
tuberculosis history. Acute cholecystis was reported in a patient with gallstones
who had been pressed with an abdominal press board at the time of SBRT. Finally,
it is not uncommon for patients to experience chest wall pain months after SBRT,
especially if treating tumors adjacent to the pleura, as a sign of intercostal neural-
gia. Some, but not all, of these patients will have pleural effusions associated with
chest wall pain. The problem seems to be mostly self-limited and conservative
management with over-the-counter analgesics or anti-inflammatory medicines
is typically effective. Some of those patients later develop rib fractures, which
should be strongly separated from local tumor progression, either by FDG-PET
scan or biopsy. When the esophagus, trachea or main bronchus are near the tar-
get, there is a higher risk of early dysphagia, severe cough, and late strictures
[43, 73]. Therefore, central hilar tumors adjacent to mediastinal organs should
be carefully considered for SBRT, or only treated with lower single fraction doses
[32, 74] (table 4).

Comparison of SBRT with Surgical Data
Less than 25% of all patients diagnosed with lung cancer will present with early

stage disease (less than 10% in stage I). These patients have the greatest hope for
cure following standard procedure of resection. Survival varies, with reports on
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5-year overall survival of 36-84% for pathologically proven stage IA and IB dis-
eases [5]. Mean values on overall survival at 5 years of 67% for postoperative path-
ological stage IA and of 57% in stage IB are reported, with a difference of 8-38%
between stage IA and IB. The results decrease to 61 and 37% for preoperative clini-
cally defined stage IA and IB, respectively [4]. Mean 3-year overall survival rates of
about 70% in stage IA and of less than 50% for stage IB are published for surgical
treatment. These figures are comparable to data after SBRT alone.

Unfortunately, data sets on overall survival with a longer follow-up after initial
staging with FDG-PET-CT are still limited. This makes a direct comparison of
recent data of SBRT with results after curative resection difficult [56]. Considering
disease-specific survival data one has to be aware of the fact that these are even
more scarce than results concerning overall survival. Onishi et al. [15] were able
to demonstrate in a large multicenter trial that overall survival after SBRT" is com-
paratively better when patients are operable but refuse resection. In this subgroup
of patients 3-year survival was significantly improved to 88% when a biological
effective dose of more than 100 Gy was applied. These results are even better than
those usually achieved by surgical procedures.

We know from surgical data that even in patients with good general condi-
tion a difference of up to 20% between overall and disease-specific survival can be
detected following resection, with a disease-specific survival of 72% for stage IA
and of 32% for stage IB at 5 years [6]. For all stage I patients the disease-specific
survival at 3 years was reported to be about 64%, which is even worse in compari-
son to data of SBRT [15, 32]. ‘

Comparable to surgical data, cancer relapse following SBRT is usually distant.
Less than 10% of the patients die due to local recurrence, but more than 20% from
distant metastases, predominately in brain and lung. This indicates that NSCLC is
in part a systemic disease even in clinical stage I cancer patients. The use of addi-
tional systemic chemotherapy might be of benefit for selected patients after hSRT,
such as those younger than 75 years. After resection the positive effect on survival
has already been demonstrated in randomized clinical trials [3].

Follow-Up Recommendations

Follow-up of patients has a crucial aspect in quality assurance of the treatment. It
should allow for assessment of efficacy of treatment in terms of local tumor con-
trol, patient condition in terms of clinically relevant side effects and patient selec-
tion in terms of survival and/or progression of disease.

Clinical anamnesis and focal physical examination are the basic diagnostic
methods. For assessment of local tumor control and clinically not obvious side
effects laboratory tests (differential blood account, tumor marker), CT, MRI, FDG-
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PET and/or spirometry can be performed. The first examination is usually 6 weeks
after irradiation followed by further examinations every 3-6 months. The results
and especially the acquired images should be sent to and co-evaluated by the treat-
ing physician, because assessment of changes such as distinguishing scar tissue and
inflammation from tumor (recurrence) might be difficult and requires a certain
amount of experience [57] (fig. 2). Even with positive FDG-PET scan for months
and years after SBRT, false-positive interpretation should be excluded by biopsy.
Pneumonitis and pneumonia can pretend tumor progression, with SUV up to 7.

Future

While anatomical surgical resection has long been the standard treatment for stage
1 patients, SBRT could offer a less toxic, less costly, and more convenient alterna-
tive. With the promising preliminary results from single institutions, the maturing
evaluation of late radiation toxicity, and the conduct of multicenter prospective tri-
als in both operable and medically inoperable patients, SBRT shows considerable
promise to be one of the most important recent innovations for effectively treating
patients with primary and secondary lung cancer. However, prospective testing is
required to insure that cure rates are not compromised. Clinical prospective phase
II trials testing SBRT in operable patients is ongoing or planned in Japan (Japan
Clinical Oncology Group, JCOG, protocol 0403) and the United States (Radiation
Therapy Oncology Group, RTOG, protocol 0618), and a comparison of SBRT with
surgery in the US. In medically inoperable patient groups, a Nordick multi-insti-
tutional consortium is comparing 3 fraction SBRT to conventional radiotherapy
in an ongoing randomized phase II study. The RTOG has finished a phase II study
of 3 fraction SBRT for peripheral tumors and is planning a phase I study with 5
fractions in patients with central tumors (RTOG 0633), and the JCOG is finishing
a phase II study using a 4-fraction treatment for peripheral tumors and is planning
a phase II study using a higher dose specifically for T2 tumors. Further trials in
planning stages at the RTOG include the addition of targeted systemic therapies to
SBRT (RTOG 0624) [12].
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Background: We investigated the maximum tolerated dose (MTD) of combination therapy with docetaxel, cisplatin,
and S-1 (TPS) in patients with locally advanced or recurrent/metastatic head and neck cancer (HNC).

Pati and hods: Ti consisted of docetaxel (Taxotere) at doses of 50, 60, and 70 mg/m?; cisplatin at
70 mg-m?/day on day 1; and S-1 twice daily on days 1-14 at doses of 40, 60, and 80 mg-m?/day, repeated every 3or
4 weeks.

Results: Forty patients were enrolled. MTD was not reached until level 4. Subjects at expanded dose were limited to
patients with locally advanced disease. Two dose-limiting toxic effects (DLTs) were observed at dose level 5 (TPS: 70/
70/80 mg-m?/day, every 3 weeks), namely one grade 3 infection and one grade 3 hyperbilirubinemia, establishing this
as the MTD. Of 12 patients treated at dose level 6 (TPS: 70/70/60 mg-m?/day, every 3 weeks), 2 DLTs were seen. Six
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achieved a complete response and 22 a partial response, giving a response rate of 70%.
Conclusions: TPS was well tolerated. The recommended phase Il dose as induction chemotherapy for locally
advanced HNC was determined as 70/70/60 mg-m?/day every 3 weeks. Amnurnor activity was highly promising and

warrants further investigation.
Key words: cisplatin, docetaxel, head and neck cancer, S-1

introduction

Head and neck cancers (HNCs) are the sixth most common
cancer in the world, and ~500 000 new cases are projected
annually [1]. An estimated 60% of these patients will present
with locally advanced disease (stage III/IV).

Platinum-based chemotherapy is widely used for recurrent/
metastatic HNC. The combination of docetaxel, cisplatin, and
5-fluorouracil (5-FU) (TPF) has been considered the standard
regimen for induction chemotherapy for locally advanced
squamous cell carcinoma of the head and neck (SCCHN) (2, 3].
Nevertheless, this combination is stressful to patients, and the
continuous infusion of 5-FU in this combination reduces
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qualxty of life, owing not only to toxicity but also to

inc e and cath lated complications. Other
options with improved safety profiles and greater convenience
are thus highly desirable.

In response to this need, one growing trend has been the
substitution of conventional 5-FU with the oral prodrug of 5-
FU. §-1 is a novel oral fluoropyrimidine derivative, which
consists of tegafur, gimeracil (5-chloro-2, 4-dihydrogenase;
CDHP), and potassium oxonate (Oxo) at a molar ration of
1:0.4: 1 [4]. Tegafur is a prodrug of 5-FU. CDHP augments
the actmty of 5-FU by inhibiting dihydropyrimidine

Oxo reduces gast 1 (GI) toxicity by
m}ubmng orotate phosphonbosyl transferase and 5-FU
phosphorylation in intestinal mucosa [5].

S-1 has shown activity against HNC, producing a response
rate of 34% [6]. A combination of cisplatin and S-1 shows
promising efficacy (response rate: 67.6%) with acceptable
toxicity for locally advanced HNC (7). Furthermore,

a combination of docetaxel and $-1 has demonstrated promising
efficacy with acceptable toxicity for many cancers [8-11).

Based on these pr g results, we speculated that
replacing 5-FU with S-1 in combination with docetaxel and
cisplatin would be a reasonable alternative to continuous

© The Author 2010. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
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infusion of 5-FU. To our knowledge, h , combination
therapy with docetaxel, cisplatin, and S-1 (TPS) in the
treatment of HNC has not been investigated.

Here, we conducted a phase I study of a combination therapy
with TPS in patients with locally advanced or recurrent/
metastatic HNC.

patients and methods

eligibility criteria

All patients had a histologically or cytologicalk d diagnosis of
HNC with ic or locally ad d disease.
Eligibility also required an Eastern Cooperative Oncology Group
performance status of zero or one, age 2075 years, and adequate organ
function. Written informed consent was required from all patients before
the start of study therapy.

Patients were excluded for any of the following conditions: history of
prior ch th i except excised
intramucosal gastric or esophageal cancer, which could be removed by
endoscopic mucosal resection; pharyngeal fistula; active bleeding from the
GI tract; active infection; serious medical problem that might interfere with
the achi of study objectives; preg; or lactation; or expected
survival of <3 months.

The study was approved by the Institutional Review Board at the
National Cancer Center.

active

study design

The study was conducted as an open-label, single arm, phase I, single-
institution dose-escalation study aimed at testing the safety of combination
therapy with TPS in patients with locally advanced or recurrent/metastatic
HNC. A total of six dose combinations were planned (Table 1).

Toxic effects were evaluated according to National Cancer
Institute—Common Toxicity Criteria for Adverse Events version 2.0. A
minimum of three assessable patients was treated at each dose level. If one
of the three patients at a given dose level experienced a dose-limiting
toxicity (DLT), three additional patients were accrued at the same dose
level. The maximum tolerated dose (MTD) was defined as the dose at which
two or more patients of six experienced a DLT. After the MTD was
determined, three more patients were treated at the next lower dose level. If
no or only one of the six patients experienced a-DLT, an additional six
patients were accrued at the same dose level to determine the recommended
dose (RD). No intra-patient dose escalation was allowed.

DLT was defined as any of the following adverse events occurring within
30 days after completion of the first cycle of TPS: (i) febrile neutropenia
lasting >4 days; (ii) grade 4 thrombocytopenia (<10 000/mm?®); (iii) grade 4
vomiting; (iv) grade 3 or 4 nonhematological toxic effects except grade 3

Table 1. Dose escalation schema and DLTs

anorexia, nausea, vomiting, stomatitis, esophagitis, and infection due to
stomatitis; (v) cessation of treatment due to an adverse event; or
(vi) treatment-related death.

treatment

Chemotherapy consisted of a 1-h infusion of docetaxel at escalating doses of
50, 60, and 70 mg/m? a 2-h infusion of cisplatin at 70 mg-m*/day on day 1;
and $-1 twice daily on days 1-14 at escalating doses of 40, 60, and 80
mg-m?/day. This regimen was repeated every 3 or 4 weeks. Prophylactic use
of granulocyte colony-stimulating factor was not allowed but ciprofloxacin
was administered on days 5 through 15.

The dose escalation schema is depicted in Table 1. At dose levels 14,
treatment was repeated every 4 weeks, with a maximum of six cycles
allowed until unacceptable toxicity, patient refusal or disease progression
was observed. At dose levels 5 and 6, the subject had to have locally
advanced HNC and to have received TPS every 3 weeks with a maximum of
three cycles allowed. Patients with locally advanced HNC who recorded
a response after completion of three cycles of TPS were able to receive

treatment evaluation and dose modifications

Baseline evaluation consisted of history, physical examination, radiographic
imaging, routine laboratory studies, and electrocardiogram. Safety
assessments were repeated weekly after the start of chemotherapy.

Doses were modified in case of severe hematological or
nonhematological toxic effects. Since patients received three

peutic agents, dose adji was carried out for each
individual agent based on its estimated causal relationship to the toxicity; if
multiple agents were felt to be causing the toxicity, dose reduction was
carried for multiple agents according to the RD reduction schedule below.
If multiple toxic effects occurred during a treatment cycle, the toxicity with
the highest grade was used as the parameter for dose adjustment.

Grade 4 hematological toxic effects or grade 3 infection required a dose
reduction of all three drugs. Grade 3 diarrhea, mucositis, or skin reaction
required a reduction in $-1 dose. Grade 2 neurotoxicity required
a reduction in cisplatin dose. Grade 3 neurotoxicity required the
discontinuation of cisplatin. Creatinine clearance (CCr) was calculated at
the beginning of each cycle according to the Cockcroft—Gault formula. CCr
values >60 m/min required no dose modification; those from 50 to <60 ml/
min required a reduction in both $-1 and cisplatin by one dose level; those
from 40 to <50 ml/min required a reduction of both S-1 and cisplatin by
two dose levels; and those <40 ml/min required the cessation of both $-1
and cisplatin. Patients were removed from treatment if more than two dose
reductions were required or if there was a treatment delay of >21 days due
to toxicity.

Tumors responses were evaluated according to RECIST.

1 50 70 40
2 60 70 40
3 60 70 60
4 60 70 80
5 70 70 80
6 70 70 60

WA s

RMand1A 0/4

RMand1A 073

RMand1A 073

RMand 1A 112 Grade 3 infection

LA 2/6 Grade 3 infection, grade 3

hyperbilirubinemia.
LA 2112 Grade 3 diarrhea, grade 3
y ALT/AST?t

ALT, alanine aminotransferase; AST, aspartate
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iting toxicity; LA, locally advanced disease; R/M, recurrent/metastatic disease.
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end points and statistical methods

The primary end point in this study was the MTD and RD of this regimen.
Secondary end points included the safety and tolerability of this
combination and relative dose intensity and efficacy, including response
rate, progression-free survival (PFS), and overall survival (OS).

Relative dose intensity was calculated as the ratio of the actual to planned
dose intensity in milligrams per square meter per week. The survival curve
was estimated usmg the Kaphn—Mela method. Safety and efficacy analyses
were both d d on an i (ITT) p defined as
all patients enrolled in the study who received at l:nst one dose of
chemotherapy. A subject’s PFS was defined as the time from the date of the
first administration of chemotherapy to the first documentation of disease
progression, subsequent therapy, or death. OS was determined from the
date of the first administration of chemotherapy to the date of death or the
last confirmation of survival. Statistical data were obtained using the SPSS
software package (SPSS 11.0 Inc., Chicago, IL).

results

patient and disease characteristics

From November 2004 to September 2008, a total of 40 patients
were enrolled, consisting of 33 males and 7 females with

a median age of 50 years (range 2274 years). Patient
characteristics in the ITT population are listed in Table 2.

Table 2. Patient characteristics

Age, years

Median 50

Range 22-74
Sex

Male 33

Female 7
Eastern Cooperative Oncology Group performance score

0 35

1 5
Site of primary tumor

Hypopharynx 9

Oral cavity 1

Oropharynx 10

Salivary gland 3

Nasopharynx 13

Nasal cavity 3
Histology

Squamous cell carcinoma 23

Adenoid cystic carcinoma 3

Undifferentiated carcinoma 9

Others 5
Disease status

Recurrent/metastatic disease n

Locally advanced disease 29
Prior treatment

None 31

Surgery alone 4

Surgery with adjuvant 1

radiotherapy
Radiotherapy alone 4

Volume 22| No. 1 | January 2011

Twenty-nine cases were locally advanced cancer and 11 were
recurrent/metastatic cancer.

treatment administration

A total of 116 cycles was administered (median = 3, range 1-6)
over six dose levels. Twenty cycles required dose reduction,
while six required a delay of >7 days due to toxicity. Six patients
discontinued treatment due to disease progression and two due
to treatment-related toxicity, while two other patients refused
further treatment due to fatigue. Three of 11 patients with

ic disease d six cycles of TPS as

a palliative chemotherapy, whereas 27 of 29 patients with
locally advanced disease completed three cycles of TPS as
induction chemotherapy. Twenty-four patients received
subsequent chemorad)otherapy concurrently with cisplatin
(cisplatin 20 mg/m?, i.v., days 14, days 22-25, days 43—46)
after completion of TPS. One patient received
chemoradiotherapy with 5-FU plus cisplatin (5-FU 400 mg/m?,
iv., days 1-5, days 29-33, cisplatin 20 mg/m?, i.v., days 1-4,
days 29-32). Four patients received proton beam therapy
concurrently with cisplatin at the same schedule as
chemoradiotherapy. One patient for whom no response was
documented after two cycles of TPS received palliative
chemoradiotherapy. Median total dose of photon therapy and
proton beam therapy was 70 Gy (range 66-70) and 70 Gy
(range 65-70), respectively.

recurrent/

dose escalation and DLT

DLTs are listed in Table 1. No DLTs were observed until dose
level 3. At dose level 4, one patient experienced grade 3 infection,
leading cohort expansion, but no further DLTs were observed at
this dose level. Although MTD was not reached by this level,
further escalation was not initially planned. An additional six
patients were accrued at this level to determine the RD. Since
MTD was not reached by dose level 4 and the dose intensities of
docetaxel and csp]ann at this level (docetaxel 15 mg- -m?/week,
cisplatin 17.5 mg-m?/week) were markedly lower than that of
previous studies of induction TPF for locally advanced HNC
(docetaxel 25 mg-m?/week, cisplatin 25 mg-m?/week), we
amended the protocol to include a dose escalation of docetaxel
and shortening of treatment cycle and limited the subjects to
patients with locally advanced disease. In other words, MTD was
evaluated at dose level 5 or 6 to determine the RD of TPS as
induction chemotherapy for locally advanced HNC.

At dose level 5, two DLTs were observed, namely one grade 3
infection and one grade 3 hyperbilirubinemia, establishing this
as the MTD. The relative dose intensity at this dose level was
0.67 (range 0.40-0.85). In the 12 patients at dose level 6, two
DLTs were observed, namely one grade 3 elevation of alanine
aminotransferase/aspartate aminotransferase and one grade 3
diarrhea. The relative dose intensity at this dose level was 0.92
(range 0.41-1.0). Based on the results, the RD of this
combination was determined as docetaxel 70 mg/m?, cisplatin
70 mg/m?, and S-1 60 mg/m? for 14 days, every 3 weeks.

toxicity

Overall toxic effects during TPS administration are listed in
Table 3. Grade 3 or 4 hematological toxic effects are listed by

doi:10.1093/annonc/mdq298 | 177

1102 ‘1z Arenugad uo (W INIM) 853us) JeoueD [euohieN Je 6.10°s|euINOfpIOJX0-OUCUUE WO POPEOjUMO]



dose level in Table 4. At dose level 5, all patients experienced
grade 4 neutropenia. Grade 2 or 3 nonhematological toxic effects
are listed by dose level in Table 5. No grade 4 nonhematological
toxic effects were observed during any course.

Major common grade 3 or 4 toxic effects in patients with
locally advanced disease during chemoradiotherapy or proton

Table 3. Overall toxicity during TPS administration (n = 40)

Hematological toxicity

Leucopenia 6 20 12 0 30
Neutropenia 6 9 12 12 60
Febrile neutropenia o 5 0 13
Anemia 22 14 3 [ 8
Thrombocytopenia 15 0 0 [
Nonhematological toxicity
Nausea 16 14 1 0 3
Vomiting 12 3 0 0 0
Anorexia 15 14 6 0 15
Fatigue 13 7 o o [
Mucositis 5 3 1 o 3
Diarrhea 6 3 1 0 3
Elevated bilirubin 5 12 1 0 3
Elevated AST 14 3 1 0 3
Elevated ALT 10 6 1 0 3
Elevated creatinine 6 1 1 0 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Annals of Oncology

beam therapy were mucositis (48%), dysphagia (34%),
leucopenia (28%), anemia (17%), dermatitis (17%), and
neutropenia (14%). Toxicity was as expected and manageable.

treatment outcomes

Efficacy data are listed in Table 6. All patients enrolled in this
study were assessable for response to TPS. There were 6
complete and 22 partial responses, giving an overall response
rate of 70% [95% confidence interval (CI) 59.1-80.8], broken
down as 4 complete and 18 partial responses in the 29 patients
with locally advanced disease, and 2 complete and 4 partial
responses in the 11 with recurrent/metastatic disease. One of
these latter two complete responders, who had residual disease
after completion of radiotherapy for poorly differentiated
squamous cell carcinoma of the nasopharynx, achieved
a complete response after receiving three cycles of TPS without
further treatment and remains alive without evidence of
recurrence as of ~5 years later. Another patient, who had
previous radiotherapy for undifferentiated carcinoma of the
nasopharynx and multiple mediastinal lymph node metastases
4 months after receiving lobectomy for lung metastasis,
achieved a compl P after ion of six cycles of
TPS followed by S-1 alone for 2 years and is alive without
evidence of disease progression as of >4 years after treatment.
Although no objective response was observed in patients with
adenoid cystic carcinoma, eight of nine patients with
undifferentiated carcinoma achieved an objective response.
Of the 29 patients with locally advanced disease, 23 (79%;
95% CI, 64% to 93%) experienced complete remission after
completion of definitive chemoradiotherapy or proton beam

Table 4. Grade 3 or 4 hematological toxicity during TPS administration by dose level

Leucopenia 1

0 0 0 0
Neutropenia 0 1 0 0 0
Febrile neutropenia 0 0 0 0 0
Anemia 0 0 0 0 o
Thrombocytopenia 0 0 0 0 0

oo oo o

coouw
oo oo o
ec—om:
co o oo
co s u =
cocowo

Table 5. Grade 2 or 3 nonhematological toxicity during TPS administration by dose level

Anorexia -0 -0 2 0 0 1
Nausea 1 o 0 0 1 0
Mucositis 0 [ 0 0 2 0
Diarrhea 0 o o 0 0 [
Infection 0 2 0 0 0 o

- Y
_- O N
oNvO N W
—~oo oo
coonmw
w - o w
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Table 6. Efficacy (n = 40)

All (n = 40) 6 22 10 1 1 70 59.1-80.8
Disease status
LA (n=29) 4 18 6 1 o 76 62.2-89.8
R/M (n =11) 2 4 4 [ 1 55 38.7-71.2
Histology
SCC (n =123) 3 15 4 1 0 78 56.3-92.5
ACC (n=3) 0 0 3 0 0 0 0-70.8
Undiff (n=9) 2 6 1 0 0 89 51.8-99.7
Others (n =5) 1 1 2 0 1 40 5.3-85.3

ACC, adenoid cystic carcinoma; CI, confidence interval; CR, complete
response; LA, locally advanced disease; NE, not evaluated; PD, progressive
disease; PR, partial response; RR, response rate; R/M, recurrent/metastatic
disease; SCC, squamous cell carcinoma; SD, stable disease; Undiff,
undifferentiated carcinoma.

therapy. Three patients achieved a partial response and the
remaining three patients showed progressive disease, including
bone metastasis (n = 2). With a median follow-up time of 19
months (range 6-52 months), locoregional recurrence and
distant metastasis were observed in nine and four patients,
respectively. A total of six patients died due to disease
progression. Although the patient population was
heterogeneous, the estimated 1-year PFS and OS in all patients
were 64% and 85%, respectively. The estimated 1-year PFS in
patients with recurrent/metastatic and locally advanced disease
were 33% and 74%, respectively.

discussion

The past 5-10 years has seen an increasing trend for the
substitution of conventional 5-FU with oral prodrugs of 5-FU,
including S-1 and capecitabine, in chemotherapy regimens.
Two randomized trials for advanced gastric cancer evaluated
the safety and efficacy of S-1 compared with that of 5-FU: in
one trial, S-1 showed statistically significant noninferiority to 5-
FU (P < 0.001) [12], while in another trial [13], S-1 plus
cisplatin was statistically noninferior to 5-FU plus cisplatin and
had a significantly superior safety profile. These randomized
trials have identified S-1 as a valuable substitute for bolus or
infusional 5-FU in the treatment of gastric cancer.

Three trials of TPS in the treatment of advanced gastric
cancer have been reported [14-16]. Given recognition in Japan
that S-1 is a key drug in the treatment of gastric cancer, S-1
dose was fixed (S-1 80 mg-mzlday on days 1-14) in all three
trials, whereas dose intensities of docetaxel and cisplatin were
markedly lower (docetaxel 10 or 20 mg-m?/week, cnsplatm 17.5
or 20 mg:- -m?/week) than those of the standard TPF regimen
(docetaxel 25 mg-m’/week, cisplatin 25 mg-m?/week) for
SCCHN (2, 3]. Given the outcomes of the TAX 323 and
TAX324 studies [2, 3], which demonstrated that, in addition to
cisplatin, docetaxel is a key drug in the treatment of SCCHN,
these TPS would therefore not be appropriate
substitutes for TPF in the treatment of SCCHN.

In contrast to the situation for gastric cancer, no randomized
trial has compared S-1 with 5-FU for HNC and no previous

Volume 22| No. 1 | January 2011

studies have investigated TPS in the treatment of HNC. The
present study is thus the first trial of TPS in the treatment of
HNC. Results showed that the incidence of hematological toxic
effects was comparable to that in TAX 323 and TAX324,

h no grade 4 nonh logical toxic effects or
treatment-related deaths were seen. At dose level 5 (docetaxel
70 mg/m’, cisplatin 70 mg/m?, and S-1 80 mg/m?, every 3
weeks), two DLTs were observed, establishing this as the MTD.
All patients at this level experienced grade 4 neutropenia and
the relative dose intensity was 0.67, suggesting that this dose
would not be feasible. At dose level 6 (docetaxel 70 mglm A

- cisplatin 70 mg/m’, and S-1 60 mg/m?, every 3 weeks), 2 of 12

patients developed DLTs and the relative dose intensity at this
dose level was 0.92, suggesting the feasibility of this dose as the
RD of a phase II trial.

The rate of treatment-related death with the most widely
accepted standard TPF regimen is 2.3% [2]. This is of concern,
given that the goal of treatment for patients with locally
advanced SCCHN is cure. Although the docetaxel and c:splatm
doses at dose level 6 (docetaxel 70 mg/m?, cisplatin 70 mg/m?,
and S-1 60 mg/m?, every 3 weeks) were slightly lower than
those with standard TPF, the incidence of febrile neutropenia
(33%) was higher than that with standard TPF (5.2%),
suggesting that further dose escalation may increase the risk of
the treatment-related death. Hence, no further dose escalation
was undertaken.

Many patients with locally advanced HNC experience
dysphagia due to the pnmary tumor, and difficulty in

llowing capsules c g S-1 may be probl
Nutrmonal | support via feedmg tube replacement in these
P is indispensable. Our p pharmacokinetic
findings showed that administration of S-1 as a suspension via
a feeding tube was interchangeable with oral administration of
whole capsules [17]. S-1 can therefore be administered to all
HNC patients regardless of difficulty in swallowing capsules.

Although efficacy was not a primary end point of this study,
antitumor activity (overall response rate 70%) was highly
promising. Moreover, both patients with recurrent/metastatic
nasopharyngeal cancer achieved a complete response after
treatment, and remain alive and without recurrence at >4 years
post-treatment. Although the number of patients was small and
nasopharyngeal cancer is more sensitive to chemotherapy than
other primary sites of HNC, antitumor activity was noteworthy.
Furthermore, toxic effects during definitive therapy were
relatively mild d with those in p studies of
concurrent chemoradiotherapy for locally advanced SCCHN,
suggesting that three cycles of TPS would not compromise the
delivery of subseq ch apy.

During dose levels 14, this study included patients with
recurrent/metastatic disease. If TPS had shown feasible and
promising efficacy in these patients, this would have been
encouraged further investigation to establish a new standard of
care in the treatment of recurrent/metastatic SCCHN. Of 11
patients with recurrent/metastatic-disease, however, 2 refused
further treatment due to fatigue, even though they had achieved
a clinical response and experienced no severe toxic effects, and
almost all had limited treatment options if they had proved
refractory to this combination. We therefore excluded Ppatients
with recurrent/metastatic disease from receiving dose levels 5

doi:10.1093/annonc/mdq298 | 179
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and 6. Recently, the addition of cetuximab to platinum-based
chemotherapy was shown to significantly prolong OS without
exacerbating chemotherapy-associated toxicity or quality of life
in patients with recurrent/; ic SCCHN [18]. The
addition of molecular-targeted drugs such as cetuximab to
platinum-based chemotherapy would therefore be more
feasible and appropriate than that of docetaxel to plat.mum-

based chemotherapy in the tr of recurrent/ ic
SCCHN.
Concern has been d over the considerable ethnic

differences in the tolerated doses of S-1. These relate to the
varying efficiency rates of conversion of tegafur to 5-FU by
CYP2A6 of the CYP450 enzyme system, now identified as the
principal enzyme responsible for this conversion process [19—
22]. A phase I study of S-1 plus cisplatin in Western patients
with advanced gastric carcinoma showed that the S-1 dose
tolerated by Western patients is lower than that by Japanese
patients but that the area under the curve of 5-FU appears
higher in white than Jap patients in a comparable dose
range of S-1 [23]. This is mostly attributed to different
polymorphisms in the CYP2A6 gene among Asians and whites.
The RD of the present study is likely unsuitable for Western
patients, and further study to determine the RD of TPS for
these patients is required. Moreover, further study of the
present TPS should be done in Asian patients to clarify whether
TPS is superior to TPF.

In conclusion, we found that treatment with TPS was well
tolerated and feasible in patients with locally advanced HNC.
This regimen demonstrated sufficient activity to warrant phase
1 testing and may be an optimal substitute for TPF in the
treatment of locally advanced SCCHN. A randomized trial
comparing TPS with TPF in patients with locally advanced
SCCHN is warranted.
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