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Fig. 1 The suprasternal space
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Fig. 2 The suprasternal space and lymph node metastasis between
sternocleidomastoid and sternohyoid muscles (LNSS)

aspiration cytology from the level IV lymph node led us to
suspect thyroid papillary cancer. She received left hemi-
thyroidectomy and left neck dissection together with dis-
section of the suprasternal space. Pathological examination
revealed papillary cancer in the thyroid without extrathy-
roidal invasion and muitiple lymph node metastases in her
left neck (Fig. 4) and suprasternal space. Lymph node
metastases were found at level III in her right neck 4 years
after the surgery, but she has refused further surgery to
date. The follow-up period is currently 11 years and she is
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Fig. 3 A lymph node in the left suprasternal space (case 1)

alive and well with lymph node metastasis in the right
neck.

Case 2

A 58-year-old male patient visited our department due to
lymph nodes in his bilateral neck discovered by ultrasound
examination during a medical checkup. He did not com-
plain of any symptoms in his head and neck area. CT scans
and ultrasound examination showed tumors in bilateral
lobes of the thyroid, lymph nodes in bilateral neck and a
Iymph node of 0.7 cm in diameter with calcification in the
left suprasternal space (T2N1bMO, stage IVA, Fig. 5). The
largest lymph node was 1.6 cm in diameter. Fine needle
aspiration cytology from the thyroid revealed papillary
cancer. He undertook total thyroidectomy, bilateral central
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Fig. 5 A lymph node in the left suprasternal space (case 2)

and lateral neck dissection together with dissection of the
left suprasternal space. Pathology revealed papillary cancer
in the bilateral thyroid with perithyroid soft-tissue exten-
sion and multiple lymph node metastases in his bilateral
neck (Fig. 6) and suprasternal space. He underwent post-
operative radioactive iodine remnant ablation. He is cur-
rently alive without disease after follow-up for 2 years.

Discussion

Sun et al. first defined the lymph node between the ster-
nocleidomastoid and sternchyoid muscle (LNSS) as
follows (Fig. 2): the anterior boundary is the sternoclei-
domastoid muscle; posterior boundary, the sternohyoid
muscle; superior boundary, the intersection of sternoclei-
domastoid and sternohyoid muscles; and inferior boundary,
the suprasternal fossa and clavicle. Its external and internal

boundaries were defined as the lateral and internal borders
of the sternohyoid muscle, respectively [2]. They men-
tioned that the space forms part of the suprasternal space.
According to their definition, it is difficult to decide whe-
ther fibrofatty tissue anterior to the sternohyoid muscle,
above the clavicle and the sternum and medial to sterno-
cleidomastoid muscle belongs to LNSS or not. We consider
that what is special about the concept of the LNSS is that it
is very close to level VI but divided from it by a strap
musculature involving the sternohyoid and sternothyroid
muscles, and is not included in level VI. The surgical
boundary of the medial border of levels III and IV is the
lateral border of the sternohyoid muscle [3]. Therefore, the
space anterior to the sternohyoid muscle above the clavicle
and the sternum, which could not fall under the normal
subdivisions of the central compartment and lateral neck
areas, is also included in the concept of the LNSS.
Therefore, the anterior boundary of the ILNSS should be the
anterior layers of the deep cervical fascia above the
manubrium of the stemmum or the sternocleidomastoid
muscle. However, the space anterior to the sternohyoid
muscle above the clavicle and the sternum is equivalent to
the suprasternal space. Therefore, we propose this space to
be called the suprasternal space.

No literature has indicated direct lymphatics from the
thyroid and other head and neck cancer to the suprasternal
space. However, we supposed that LNSS (hereafter
suprasternal space) metastasis is seen once in a while,
especially in advanced cases. Sun et al. [2] reported that,
without exception, patients with suprasternal space
metastasis also had lateral cervical lymph node metastasis.
Level III and IV metastases, in particular, were signifi-
cantly correlated with suprasternal space metastasis. Level
VI metastasis, on the other hand, was not correlated with
suprasternal space metastasis. Sun et al. speculated that
suprasternal space metastasis could be a result of the
increasing tumor load after lateral cervical metastasis, or
the communication between the superficial or deep anterior
cervical chain and the deep lateral cervical chain. We also
speculate that fibrofatty tissue including level III and IV
metastatic lymph nodes moves into the suprasternal space
little by little due to the daily motion of the neck.

In the two cases reported here, lymph node metastasis in
the suprasternal space was found by preoperative ultra-
sound examination and CT scans, and the metastatic node
was removed simultaneously with thyroidectomy and neck
dissection. However, there is some debate as to whether
prophylactic dissection of the suprasternal space should be
undertaken or not. We consider that almost all thyroid
surgeons do not routinely dissect the suprasternal space.
Similarly, we have not dissected the space in any patients
apart from the two reported here, yet no patient in our
experience has developed lymph node metastasis in the
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Fig. 6 Number of pathological lymph node metastasis (case 2)

suprasternal space to date and we have not seen any reports
of suprasternal space metastasis in cases of thyroid cancer.
Sun et al. [2] reported that the positive rate for the supra-
sternal space was 22.6 % among 115 patients with clini-
cally node-positive thyroid papillary cancer who
underwent neck dissection that included the suprasternal
space. If dissection is performed, pathological metastasis is
suspected to be found in a considerable number of cases.
We speculate that the situation is similar to that of central
compartment neck dissection. While the frequency of
central lymph node metastasis in thyroid carcinoma is high
(60-80 %), recurrence rates remain low at 0-15 %, even in
patients undergoing total or partial thyroidectomy [4-6].
Therefore, we consider that dissection of the suprasternal
space is not necessary as part of routine treatment, but it
should be undertaken when preoperative examination
suggests suprasternal space metastasis. However, dissec-
tion of the suprasternal space is less invasive and easy to
achieve and is not time consuming, unlike central com-
partment dissection, which increases the risk of recurrent
laryngeal nerve palsy and hypocalcemia. Therefore, in
cases where suprasternal space metastasis is suspected,
dissection of the suprasternal space should be performed
without hesitation. And we should consider excising the
nodal tissue in the suprasternal space in patients with level
HI and/or IV nodal metastases [2].

In conclusion, there has been no report of the supra-
sternal space in thyroid cancer to date, and thanks must be
given to Sun et al., because of whose paper we became
aware of the existence of the suprasternal space in relation
to thyroid cancer management. Greater attention should be
paid to it as an area with the potential for lymph node
metastasis from thyroid cancer.
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Presented at the 18th World congress of Bronchoeso-
phagological Society, Kyoto, Japan, 13-16, April, 2014.
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Abstract

A dose-finding and efficacy confirmation trial was started in Japan in April 2014 to evaluate the ef-
ficacy and safety of superselective intra-arterial infusion of cisplatin and concomitant radiotherapy
for locally advanced maxillary sinus cancer. A total of 18 patients will be enrolled in the dose-finding
phase for the determination of the recommended number of cisplatin cycles, and 65 patients with
T4aNOMO and 62 patients with T4bNOMO, including those who received the recommended number
of or fewer cycles in the dose-finding phase, will be enrolled from 16 institutions within a 5-year per-
iod in the efficacy confirmation phase. The primary endpoints of the dose-finding and the efficacy
confirmation phases are dose-limiting toxicities and 3-year overall survival, respectively. This trial
was registered at the UMIN Clinical Trials Registry (http:/www.umin.ac.jp/ctr/) under Trial No.
UMIN000013706.

Key words: maxillary sinus cancer, squamous cell carcinoma, chemoradiotherapy, intra-arterial, cisplatin

Introduction (CT3NOMO or cT4aNOMO) require radical surgery with or without
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Malignant tumors of the maxillary sinus are rare neoplasms account-
ing for 0.5% of all malignant diseases, and constituting ~70% of all
malignancies of the paranasal sinuses and nasal cavity (1). Most max-
illary sinus cancers are at an advanced stage at the time of initial pres-
entation because of the absence of symptoms in early stage disease.
Also, only 10-20% of patients with advanced disease develop
lymph node metastasis (2). Locally advanced and resectable tumors

a complete resection of the orbital contents as a standard treatment.
This often results in significant disfigurement and impairment of func-
tion in patients with T4aNOMO tumors, but this is seldom the case of
those with ¢cT3NOMO tumors. The 3-year overall survival (OS) for 30
patients with cT4aNOMO who were mainly treated with surgery be-
tween 2006 and 2007 at the member institutions of the Head and
Neck Cancer Study Group in the Japan Clinical Oncology Group

© The Author 2014. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com 119
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(JCOG) was reported to be 81.9% (3). This can be regarded as
relatively high, but a significant number of patients refuse radical sur-
gery because of disfigurement and functional impairment. Therefore,
the development of a new, less invasive therapy that is as effective as
radical surgery is critical.

On the other hand, radical surgery is not indicated for unresect-
able, locally advanced tumors (cT4bNOMO) and concurrent intraven-
ous chemotherapy and radiotherapy (IV-CRT) is regarded as a
community standard treatment in daily practice. However, the
3-year OS for seven patients in the JCOG retrospective study was
14.3% (3). This indicates that more effective therapies are necessary
for cT4bNOMO.

Chemoradiotherapy (CRT) is one of the promising treatment op-
tions for locally advanced laryngeal and pharyngeal squamous cell
carcinoma. However, CRT does not necessarily lead to satisfactory
treatment outcomes in cases of maxillary sinus cancer (4,5). Recently,
superselective intra-arterial infusion of high-dose cisplatin with con-
comitant radiotherapy (hereafter RADPLAT) has been performed
for the patients with locally advanced sinonasal cancer in several insti-
tutions and has been reported to result in a favorable survival (6-9).
The feasibility and efficacy of RADPLAT were also demonstrated in a
multi-institutional setting (10). The intra-arterial infusion procedure
for RADPLAT involves the introduction of a transfemoral microcath-
eter angiographically to the branch of the external carotid artery sup-
plying the tumor. Cisplatin is then infused through the microcatheter
to the dominant blood supply of the targeted tumor. At the same time,
sodium thiosulfate is infused systemically to neutralize the cisplatin.

This procedure is now used in Japan with 100 mg/m? generally ad-
ministered per cycle, although the number of the cycles of cisplatin in-
fusion varies (4-7 cycles) by institution. On the other hand, in the
original report by Robbins etal., (11,12) 150 mg/m? was administered
once a week for only four cycles. Theoretically, repeating cisplatin
infusion while patients receive radiotherapy is more effective as it in-
creases the radiosensitization efficacy of cisplatin. However, the num-
ber of cycles of cisplatin at a dosage of 100 mg/m? has not been
optimized, and we have incorporated a dose-finding phase in this
study to determine the recommended number of cisplatin cycles.

Against this background, we have undertaken a dose-finding and
efficacy confirmation trial of the superselective intra-arterial infusion
of cisplatin and concomitant radiotherapy for patients with locally ad-
vanced maxillary sinus cancer (JCOG1212, RADPLAT-MSC). The
recommended number of cisplatin cycles in the dose-finding phase is
to be determined by a study of patients with both T4aNOMO and
T4bNOMO tumors. The analyses in the efficacy confirmation phase
will be conducted separately for patients with T4aNOMO and for
those with T4bNOMO. Patients with lymph node metastasis were ex-
cluded to ensure homogeneity of the population and evaluate the effi-
cacy of RADPLAT more clearly as they were reported to have a poorer
prognosis than those without lymph node metastasis (6,13).

The Protocol Review Committee of the JCOG approved the proto-
col in February 2014 and the study was activated in April 2014. This
trial was registered at the UMIN Clinical Trials Registry under Trial
No. UMIN000013706 (http:/www.umin.ac.jp/ctr/).

Purpose

Dose-finding phase

The objective of the dose-finding phase is to evaluate the incidence of
dose-limiting toxicity (DLT) and determine the recommended cycle of
intra-arterial infusion of cisplatin in combination with concomitant

radiotherapy for patients with locally advanced maxillary sinus
cancer.

Efficacy confirmation phase

The objective of the efficacy confirmation phase is to confirm the
efficacy and the safety of the superselective intra-arterial infusion of
cisplatin and concomitant radiotherapy for patients with locally
advanced maxillary sinus cancer.

Study design

A multi-institutional open-label, dose-finding and non-randomized
confirmatory trial.

Endpoints

Dose-finding phase
The primary endpoint of the dose-finding phase is the incidence of
DLT. The secondary endpoint is the incidence of adverse events.

Efficacy confirmation phase

The primary endpoint of the efficacy confirmation phase is 3-year OS
in all eligible patients including those who received the recommended
number of or fewer cycles in the dose-finding phase. The secondary
endpoints are OS, event-free survival, local event-free survival, clinical
complete remission rate, the incidence of adverse events and the inci-
dence of serious adverse events.

OS is defined as days from enrollment to death from any cause, and
it is censored at the latest day the patient is alive. Event-free survival is
defined as days from enrollment to either the first event of any disease
progression such as primary disease, lymph node metastasis or distant
metastasis, salvage surgery or death from any cause. Local event-free
survival is defined as days from enrollment to either the first event of
primary disease progression, salvage surgery or death from any cause.
Event-free survival and local event-free survival are censored at the lat-
est day the patient is alive without any evidence of adverse events.
Clinical complete remission rate is the proportion of patients with a
complete response or good partial response (good PR) among all eli-
gible patients. A good PR is defined as a residual secondary change
with tumor shrinkage, such as when the residual tissue is regarded
as scar material rather than a residual tumor. Our evaluative guide-
lines suggested that defining good PR lesions as those 10 mm or less
in size and not enhanced on contrast-computed tomography scans.

Eligibility criteria
Inclusion criteria

For inclusion in the study, the patient must fulfill all of the following
criteria:

(i) Primary lesion located at the maxillary sinus
(ii) Histologically proven squamous cell carcinoma
(iii) Clinical stage T4aNOMO or T4bNOMO
(iv) No severe carotid stenosis as evaluated by ultrasonography
(v) Age between 20 and 75 years (dose-finding phase) or between
20 and 80 years (efficacy confirmation phase),
(vi) ECOG performance status of 0 or 1
(vii) No prior therapy for maxillary sinus cancer
(viil) No prior radiation therapy to the head and neck or the brain
(ix) No prior chemotherapy for any other malignancies
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(x) Sufficient organ function
(xi) Normal electrocardiogram
(xii) Suitability for angiography
(xiii) Satisfying normal tissue radiation dose constraints for the
ipsilateral eyeball and optic nerve, spinal cord, brainstem and
chiasma
(xiv) Written informed consent.

Exclusion criteria
Patients are excluded if they meet any of the following criteria:

(i) Simultaneous or metachronous (within 5 years) double cancers,
except in situ carcinoma or intramucosal tumor
(ii) Active infection requiring systémic therapy
(iii) Body temperature >38°C
(iv) Women during pregnancy, during breastfeeding or within
28 days after delivery
(v) Severe psychosis
(vi) Need for systemic steroid medication or immunosuppressant
medication
(vii) Poorly controlled diabetes mellitus
(viii) Poorly controlled hypertension
(ix) Angina pectoris attack within 3 weeks or myocardial infarction
within 6 months
(x) Positive for serum HBs antigen

Quality control of intra-arterial chemotherapy

Fifteen institutions among the Head and Neck Cancer Study Group of
the JCOG are initially participating in this trial. All participating inter-
ventional radiologists have agreed to the technical details for superse-
lective intra-arterial chemotherapy pre-specified in the study protocol.
To control the quality of the interventional technique, central review
of photographs and movies in arbitrarily selected patients will be per-
formed at a semiannual investigators” meeting. All interventional pro-
cedures are performed or directly supervised by interventional
radiologists certified by the study chair. The major criteria for certifi-
cation in this study include either (i) having experienced interventional
radiology on >40 occasions with >10 occasions as the principal oper-
ator, (i) having experience with two patients or more requiring inter-
vention with superselective arterial infusion of cisplatin for head and
neck cancer within 2 years or (iii) being board certified in societies
related to interventional radiology.

Treatment methods

Chemotherapy

The protocol treatment consists of weekly intra-arterial infusion of
cisplatin with concomitant radiotherapy and salvage surgery if neces-
sary. In the dose-finding phase, 100 mg/m? of cisplatin is administered
intra-arterially weekly for 7 weeks. At the same time, sodium thiosul-
fate is administered at a dose of 20 g/m? intravenously to neutralize the
cisplatin. The recommended number of cycles of cisplatin will be de-
termined in the dose-finding phase and applied in the efficacy confirm-
ation phase.

Radiation therapy

Radiation therapy is administered with high-energy photons of
4-10 MV X-rays to a total dose of 70 Gy in 2 Gy fractions five

times weekly. The gross tumor volume (GTV) includes the volume
of the primary tumor. The clinical target volume (CTV) includes the
GTV with a 0.5 cm margin and at least the entire ipsilateral maxillary
sinus. The CTV does not include potential lymph node metastasis area
in the neck. The planning target volume (PTV) for the CTV is defined
as a 0.5 cm margin around the CTV to compensate for set-up varia-
tions and internal organ motion. To protect normal vital structures,
such as the contralateral eye ball and/or optic nerve, chiasma, spinal
cord and brain, a partial reduction in the PTV margin of 0.1 cm
from the initial 0.5 cm is allowed.

Dose-finding method

In the dose-finding phase, 100 mg/m? of cisplatin is administered
weekly for 7 weeks with concomitant radiotherapy to 18 patients. Cis-
platin is skipped in the case of adverse events that meet the skipping
rule defined by the protocol. The recommended number of cycles
will be determined according to the distribution of the number of cy-
cles of administered cisplatin and the incidence of DLT.

Definition of DLT

The DLT observation period is defined as the period from the date of
initiation of CRT to 28 days after the last radiotherapy session. The
grade of toxicity will be assessed according to the Common Termin-
ology Criteria for Adverse Events v 4.0. DLT will be defined using the
following criteria:

(i) Grade 3 febrile neutropenia

(i1) Grade 4 thrombocytopenia

(iii) Estimated creatinine clearance <40 I/min
)

(iv) Grade 3 non-hematologic toxicity, except for mucositis, derma- -

titis, electrolyte abnormalities and complications related to
intervention
(v) Radiation break of >14 days due to toxicity
(vi) Skipping chemotherapy administration for 3 or more cycles con-
secutively
(vii) Treatment-related death.

Follow-up

All enrolled patients are followed up for at least 5 years, while analysis
of the primary endpoint of the efficacy confirmation phase is con-
ducted 3 years after accrual completion. Efficacy and safety are to be
evaluated at least every 3 months during the first year, at least every 4
months during the second year and then every 6 months during the
third to fifth year.

Study design and statistical analysis

This trial is a dose-finding and efficacy confirmation trial to evaluate
the incidence of DLT and to determine the recommended number of
cycles of intra-arterial infusion of cisplatin in combination with con-
comitant radiotherapy for patients with locally advanced maxillary
sinus cancer in the dose-finding phase. In the efficacy confirmation
phase, the objective is to evaluate the efficacy and the safety of super-
selective intra-arterial infusion of cisplatin and concomitant radiother-
apy for patients with locally advanced maxillary sinus cancer.

We set a planned sample size for each cohort to confirm the effi-
cacy of RADPLAT. The sample size in the efficacy confirmation
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phase is 65 patients with T4alNOMO and 62 patients with T4bNOMO,
including the eligible patients in the dose-finding phase but not the pa-
tients who received more than recommended number of cycles of
chemotherapy in the dose-finding phase with 3 years of follow-up
and an accrual period of 5 years.

In the T4aNOMO patients, the 3-year OS was 81.9% in the obser-
vational study undertaken on our group. Thus, the sample size was set
at 65 patients, which provided 80% power under the hypothesis of
primary endpoint with an expected value of 80% and threshold
value of 65% using one-sided testing at a 5% significance level.

In T4bNOMO, the 3-year OS was 14.3% in the observational study
undertaken on our group. Thus, the sample size was set at 62 patients,
which provided 80% power under the hypothesis of primary endpoint
with an expected value of 35% and threshold value of 20% using one-
sided testing at a 5% significance level. To test the hypothesis, we used
the 3-year OS estimated by the Kaplan-Meier method and its confi-
dence interval based on Greenwood’s formula.

Interim analysis and monitoring

No interim analysis is planned. If the number of cases with
treatment-related death and severe (Grade 2 or more) cerebrovascular
ischemia reaches six and seven, respectively, registration will be sus-
pended unless the JCOG Data and Safety Monitoring Committee ap-
proves continuation of the trial. The JCOG Data Center is responsible
for data management, central monitoring and statistical analysis.
JCOG Data Center also provides semiannual monitoring reports, sub-
mitted to and reviewed by the JCOG Data and Safety Monitoring
Committee. None of the physicians performing the interventions
will be involved in the data analysis. For quality assurance, site-visit
audits, not for a specific study basis but for the study group basis,
will be performed by the JCOG Audit Committee.

Participating institutions (from North to South)

Hokkaido University Hospital, Iwate Medical University, Tohoku
University Hospital, Miyagi Cancer Center, Saitama Cancer center,
National Cancer Center Hospital East, National Hospital Organiza-
tion Tokyo Medical Center, Tokyo University Hospital, Japanese
Foundation for Cancer Research, Cancer Institute Hospital, Shizuoka
Cancer Center, Aichi Cancer Center, Kinki University hospital, Osaka
Medical Center for Cancer and Cardiovascular Diseases, Kobe Uni-
versity Hospital, Hyogo Cancer Center and Nara Medical University.
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Safety profile and efficacy of Chemotherapy with Docetaxel and Cisplatin (DC) for Recurrent or Metastatic
Head and Neck Cancer-A Retrospective Analysis in a Single Institution:
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Summary

Purpose: To assess the safety profile and efficacy of chemotherapy with docetaxel plus cisplatin (DC) for
recurrent or metastatic head and neck cancer, we retrospectively reviewed the medical chart of the patients in
our institution.

Patients and methods: From July 2008 to October 2012, twenty-four patients with recurrent or metastatic
head and neck cancer were treated with chemotherapy with DC. DC was administered until disease progres-
sion or unacceptable toxicities. DC consisted of docetaxel (DTX) 60~70 mg/m? d1 and cisplatin (CDDP) 75~
80 mg/m? dl.

Results: We identified 17 patients with recurrent or metastatic squamous cell carcinoma of head and neck
excluding 3 patients with nasopharyngeal carcinoma. We included these 17 patients in efficacy analysis. DC
achieved response rate of 47 % (complete response 18 %, partial response 29 %) and median overall survival
and progression free survival were 390 days and 188 days, respectively. All of the 24 patients were included in
safety analysis. Following grade 3/4 adverse events, including neutropenia (79%), anemia (17%), febrile neu-
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tropenia (FN, 33%), nausea (4%), anorexia (21%), stomatitis (4%) and diarrhea (17%) were observed. Of the
eight patients complicated with FN, five patients suffered from FN at first course of DC. Twelve patients (50%)
needed dose reduction of DC due to toxicities and 2 patients (8%) had to discontinue DC due to unacceptable

toxicities. No treatment related death was observed.

Conclusion: Considering that this study was small sample sized retrospective analysis, chemotherapy with DC

appeared to have at least similar efficacy to those reported previously. Because of the high incidence of FN, we

have to take care of prevention and management of FN.

Key words : Docetaxel, Cisplatin, Palliative chemotherapy, Febrile neutropenia
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INFET, W - RIS L (Recurrent or
Metastatic Squamous Cell Carcinoma of Head and Neck,
R/M-SCCHN) Zx}9 % 4 bt ihid, #3k o KR
BofE R, o A7 55> (CDDP) % & & 2 4 OF 19
EPEHEYTH DL ERMENTE, TOLH)RPT,
Vermorken % & R/M-SCCHN & & xf %12, 5-7 V4
a5 YN (5-FU) & CDDP # §tH 9 % FP #EWC L
ERENT 2244 (Epidermal Growth Factor Receptor,
EGFR) X3 2MEETH LY F %7 (Cetuximab,
C-MAb) % L3 2% REWMGET 2L WAHT » 5 214k
e % 47\, FP + C-MAD #8247 (Overall
Survival, 0S) B X UL HEAELF WM (Progression Free
Survival, PFS) BT FPHEZ LA 2R L7
(EXTREME study)"s & O #%4 & 8N4 TR 0
BRI SHAENZBWTH C-MAD 1 2012 4E 12 A 1CHESH
EASAAZES LTSI S, WSS 1T A R/M-SCCHN
2R B EHEREETH B FP + C-MAb #7205, AARICE
WTHHEHTHRE S o 72,

XY UVRPPARETHSL Py F L (DTX) %
CDDP & 9 % DC #3:1E 2000 EAF R ICHEBOE T
Mo et AOEIME 17, FPHEL AT
R/M-SCCHN {2333 2 S L AR E O BRI O —D> & %
A5NTw5Y, LarL, BEADR/M-SCCHN EH& I
T % DCIEOHEMR AR 585 1Ed % v,

LTIk DC % F58 - BREHERP AT 58
B9bERE e LTEBLTELLD, TOREURTER)
2R L0 THET %,

HEBLUHE

2006 4E7 B £ 0 20124E 10 B F TICH BT DCHEFEC
LB & B LEREE T o Z2BEBEIMAARE 24 FlIZONT
BFHFHEBNIRE L7,
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1. BEER

WHBZEOER % Tablel ISR T 88% 2% F 4 TLE ik
DOFRMEIX 64 B TH o 720 MBENUL 3% VW FLERET
Holze BFLEEEFAOREETMITHEEIRDZ L,
LUF e, orMEsE, ROpDE, WEEH, SEISEAYREVIZ. JE
RELEEO 4EAEIRERRE 23N FERETHo
720 6T%HERIRESIT, WA TERER z 4 ) KGR
BlE 33% TH o7z WHEP S FIOHEMAIIIL, FHEHE
8B, U INEI g B, EIBEREE 6 Fl, BIHE 16 FOHEH
AERALIE, EESHE 6461, U USET M, EREER 1L HT
Hole (BEWDY). BHEH 16 FIF, BITHEEL LTEMN
A515 B, ReghRiaE ((LSRaHREE L &) & 16 i
Tz, {bFFEI 11 FIC Thh, 20955 1041
BT T FFRIPAREEETLFRETH o720 HATT A
T FF R AEORKES A2 6 EEHEE S TOMM
(Platinum-Free Interval, PFI) 286 # B R DERIL 11
BIFF 1 HITH o720

2. REWBIVCHREI Y TIAT YA

24 FNSH L, 91 I —XAfThiiz, Efia—AEHO
JEBIEE, 33— AT 106 (42%), 42— A 641(25%),
5a—ZLLE8H (33%) T, FEiia—ABOFIAEIL 4
- (B 1~63—X) Tholz ILBAIIBNTIHEA
gk e o TBY, FIEEBHONFUIHEEET 76/, &
PHE 281 (BEEBROBNL, DEEBES 1A, FEES
2HITHoTe BEBZIZLYHILE o7 2B O,
AR R BB EIT BRI A> (Febrile Neutropenia,
FN) 25160, FEt%FELniZi$ 5 Grade 3 @ Infusion
reaction 251 I TH > 7o

EHOWEZ 24 Bl 1261 (50%), 91 T —AH128 9 —
Z (31%) THrbh, RDIEDTX 90% (& 58 ~ 100
%), CDDP 84% (51 ~100%) Tdh-o7z0 BMEOHME
L OYEBIE - WEEN -2 (EEHD) FmESL
7F =" (Cre) LA 56 - 11 I— A, FN 46 - 10 23— X,
EHRAE2H -5 73—, TH 1#-23— X, Radia-
tion recall IZEEI ML 161 -23—R, F¥%=—%f5
EMgIfE 16 - 23— AThH-o72

FEFL (Table2) 1ZFHEBA (Grade 3 LLE79%)
OEIE L, FIMEEE (Grade 3L2LE) E FN (33%),
BRAE 21%), TH 17%), OWEK A%) R %%
W7o FNZFIEL72 8BRS BIE 1 I—AHTHRIEL T
BY, 23—-2RH, 33—RH, 53—AETHRIELE
BIsZ 1B TH o7z FN 25 L7 8 Bk, 2FIHERN
WO PSAT1 THY, PSOD 7 HITFEN #384E L 72 JEH
hahol, T, WEMERTCIERD L0072,

3. IRFEAR

R/M-SCCHN 2 B} 2 [EBA /NI R IEZEER) (Com-
plete Remission, CR) 361 (18%), #842%%h (Partial Re-
mission, PR) 58 (29%), 7% (Stable Disease, SD) 6

BH BEIE»:

Table 1 Patient Characteristics

Number of patients (%)

Gender
Male 21 (83%)
Female 3 (12%)
Age
Median 64
Range 36~73
Histology
Squamous Cell Carcinoma 20 (83%)
Adenoid Cystic Carcinoma 1 (4%)
Acinic cell Carcinoma 1 (4%)
Mucoepidermoid Carcinoma 1 (4%)
Unclassified 1 (4%)
Primary site
Sinonasal 1 (4%)
Oral Cavity 5 (21%)
Nasopharynx 3 (13%)
Oropharynx 4 (17%)
Hypopharynx 6 (25%)
Larynx 1 (4%)
Salivary gland 3 (13%)
Others 1 (4%)
Timing of Diagnosis
Newly diagnosed 8 (33%)
Recurrent 16 (67%)
Metastasis
MO 7 (29%)
M1 17 (71%)
Prior Treatment
Surgery 15 (63%)
Definitive 10 (42%)
Salvage 5 (21%)
Radiotherapy/CRT 17 (71%)
Definitive/Preoperative 7 (29%)
Adjuvant 7 (29%)
Palliative 3 (13%)
Chemotherapy 11 (46%)
Platinum-based 10 (42%)
PFI < 6 months 1 (4%)
PFI = 6 months 9 (38%)
Others 4 (17%)
Complicated malignancy
Synchronous 5 (21%)
Metachronous 3 (13%)

PF1:Platinum Free Interval, m: Month
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Adverse events (AEs)

All grades

%) Grade 3-4 (%)

Hematological AEs

Neutropenia 96 79
Anemia 92 17
Thrombocytopenia 13 0
Non-hematological AEs
Nausea 88 4
Anorexia 88 21
Diarrhea 38 17
Constipation 33 0
Peripheral neuropathy 25 0
Creatinin increase 21 0
Stomatitis 17 4
Infusion reaction 8 0
Febrile neutropenia 33 33
Median OS 13.0 M Median PFS 6.2 M
1y—-0S 51% 1y-PFS 6%
1 - 1
P
: :
ol : , . : . 0 : ‘
EemeEeEme T e

*Data for 17 patients with R/M SCCHN excluding nasopharyngeal cancer (NPC).
*Median follow-up period was 12.6 M (Range 9.5-25.0 M)
Fig. 1 Survival of RM-SCCHN treated with DC
OS : Overall Survival, PFS : Progression-Free Survival,
R/M SCCHN : Recurrent or Metastatic Squamous Cell Carcinoma of Head and

Neck, M : months, vy : year

B(35%), WEHAT (Progressive Disease, PD) 3 1(18%)
THh Y, ZExhEl4 (Overall Response Rate, ORR) 47%,
g Fe—nE4 (Disease Control Rate, DCR) 82%
THo7zo

0S B LU PFS # Figl IR § o ATEFIOEIZE IR
1 386 B (#iBA 286 ~ 751 H) TdH o7z, OS OHGfH
X390 H, 1 FEEFHAIE51%TH o7, PFS DG
X188 H, 1FEMEATEAIL6%TH -7,

LIHEEE A R EEER T LEE (n=17) T 5
ERREEMRER (n=6) BIUTHEHEH (=11) tonT

BT - T A &, ORRIZ 83% B L U27%, 14RA:15]
AlE63%B L UN45%, 1 EMMEAGFEAIT 17T B LY
0%’6‘%0?‘:0

£ =

DCEER Y AT I F VtAbtEREO—2TH Y, R/
M-SCCHN (X9 2 S F L BEORRFEO—D> L LT
FAwbsNTE, I CERBSNAETHRABRICBIT S
& DTX 75~100 mg/m? CDDP 70~75 mg/m? T&
Y (Table3)*”, DTX 75 mg/m? CDDP 75 mg/m?® A3 4%
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Table 3 Previous reports of chemotherapy with DC for SCCHN

BH BEE,:

Dose and

Incidence

ORR

Auth Desi Patient O
Hthor esign atients number of cycles of FN (CR rate) mOS
Phase I DTX 100 mg/m? d1
hoffski® LA/R/M 54%
Sc(loggsg)l Single-arm (n = 44) CDDP 75 mg/m? d1 6% ( 15(; ) 1 year-OS 50%
Multi-center 4 cycles (Median) 0
2
Specht? ?hase I R/M DTX 75 mg/m 9dl 33%
(2000) Single-arm (0 = 25) CDDP 75 mg/m* d1 8% (8%) 11m
Multi-center 5 cycles (Median) ?
. hase 1T DTX 80 mg/m?®
Baur? Phase LA/R/M X 80 ma/m” d1 53%
(2002) Single-arm (n = 30) CDDP 70 mg/m?* d1 13% (20%) Not reported
Single-institutional 6 cycles (Median) ’
hase I D 7 2
Gedlicka® Phase R/M TX 75 mg/m” dl Infection Z Grade 3 53%
Single-arm CDDP 75 mg/m* dl 1lm
(2002) . e (n = 40) . 13% (18%)
Single-institutional 6 cycles (Maximum)
Ph I DTX 75 /m? dl
Glisson™ Sin ?zearm LA/R/M CDDP 75mmg /rfnz d1 6% 40% 96
(2002) e (n =36) & ° (6%) om

Multi-center

4 cycles (Median)

DC : Docetaxel + Cisplatin SCCHN : Squamous cell carcinoma of head and neck

FN : Febrile neutropenia ORR : Overall response rate

LA : Locally advanced

CR : Complete response m : Months

FEWHRLI AV EERTVEY, SEORFNEICBNT
fibhiz AV IR, EFEMREMASAACTT S L
VAYELT, BUIA VIS ARTES - B
TGS A T BEFFE L L THRESN TV A2d 0T
HbHo BARTFEY FEIVOEHIBA AT 5 BHRBAKR
A8 R 60 mg/m? 70 mg/m% 75 mg/m? EEE XN
2N, BB TIHFONIZDCEEDALI A VNS
BLYAVIZBITL, A DTX 75 mg/m? CDDP 75
mg/m? & VT3, KEFFEIEAIH EAE TR V2D 2
DOLIAVIBWTHREI - A, Ela—AFES
DEVDHY, FLEFABDIWEOMEL TS METE B
ICELTWRWIZ EHh s, 2EBTHENE FEF20
HEEIT)BRIEIZLVWEEZON, WELZAEDETET
v N H ADOKE EITo 2

DC #kid DTX 2 H T 5 720 M AT LB AY 4 <
WarEZLN ARFICBWTLRII) MEHEEDE
EThol. W TTbN DCEEDE THREBICBT
% FN OHEIX 6~ 13% L |E SN TV BT, Kigsd
BB FN OB 33% L Eh o720 Db, DC
ERIT2 ) BT 5 50 FN 2T 5 FHERLETH
o BAKENICIX GCSF F iS5 L BB TR 1% 2
5MNB, ASCOH A FF4 »9% EORTC 4 K4 10
TH FND20% U EDOEETRI 5 2 Fill 8 b Ls#E
HEIZBIT S GCSF O— R FHHS 2 HRL T b, A
HCTOFNEZRELA-SHAFSHAITI a—-AHTHEEL
FN REHE 33% L ) HaxEET 5 &, GCSF O—K%kF
Pk 5 BRTHAMEREIEZO6NE, LL, Wil

mOS : Median overall survival
R : Recurrent M : Metastatic DTX @ Docetaxel CDDP : Cisplatin

DHA KT 4 2 Th GCSF FHiHk 5 3R {bsEEk %
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BB BRARICHLTRHERIAYT, B4 HFN %
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ECFN OB EZ BT 5 8L LTwih, $£72, IDSA
DHA BT A4 2 TIEHFFRERE< 500/ 11457 B ML #et
FTAHHECMEETFHRS RSN TBYY, HERSH
AHEEL LY Tuyadt I ridbR7asryy
UHBTFONT VA, MERTFHHS IMEE WMo
BBz, K A ZEFAAN—RIITI) BITETF SN A
E12N, WHESEEE= ) YT LEYWHEY AT IER
ENBRIHAETHESG 7)) CLRFEENS2H LN
WV, E512, FNOFHHE LT, MPAEORIBA
BEROTEVIFIEDEETRETHE, LrL, 20D
BEFREZESERIFAST B L ORI 2SAP 2B
WCHRABE 2 SURHRRABRICB W TEERPER SN
LHETHY, SEOHARNEZHRETHEOATHBRE
WETHILICEEEILETH b, EBICEARETICE
WT 1661 (67%) DEZIZFN #HE L L-REZ1T-
THEHF, 91 I—AF 63 T—R (69%) FHEETICE
BTETW, ESICFNODICEEINT-a— AR
210 2= A L &hD 1% &3 PSO DFEFIEL FN % 5
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DCEEZITHIE, PSERIFREETERTLZ L, &
FORBIE L CHEETHHRGDERTHI L, FN &
FHE L7235 A BICI B X 179 2 & THIBT 5 DA%
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Table 4 Previous reports of palliative chemotherapy for R/M SCCHN

Author Number

Design . Regimen ORR mPFS mOS

(year) of patients
Vermorken" Phase I 220 FP or IFC 20% 33 m 74 m
(2008) Randomized-Controlled 222 FP or FC + C-MAb 36% 56 m 101 m
Gibson!” Phase Il 104 CDDP + 5-FU 29.8% Not reported 87 m
(2005) Randomized-Controlled 100 CDDP +PTX 26.0% P 81m
Urba'? Phase Il 397 CDDP + Placebo 8% 28 m 6.3 m
(2012) Randomized-Controlled 398 CDDP + PEM 12% 36 m 73 m

: o 18)

ﬁ%; Retrospective 43 FP 30% 30m 98 m
Current Study Retrospective 17 CDDP + DTX 47% 6.2 m 130 m

ORR : Overall response rate, mPFS @ Median progression free survival, mOS : Median overall survival,
CDDP : Cisplatin, DTX @ Docetaxel, C-MAD @ Cetuximab, PEM : Pemetrexed PTX ; Paclitaxel

FP : 5-FU + CDDP FC :5-FU + Carboplatin m @ months
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RET 28~ 6%, HARNEBEEZISE LABHHRN
%ﬁfi33%&%$énfwémoDC%&i&FU%&
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Abstract

One of the mainstays of treatment for locally advanced head and neck squamous cell carcinoma is
surgery. However, for post-operative patients with high-risk factors for recurrence, surgery alone is
insufficient and improving survival requires adjuvant treatment after surgery. Unlike with most other
malignancies, the standard adjuvant treatment for post-operative head and neck cancer patients with
high-risk factors for recurrence is radiotherapy concurrent with chemotherapy. This review article fo-
cuses on the history and future perspectives of adjuvant treatment for post-operative head and neck

squamous cell carcinoma.

Key words: head and neck cancer, high-risk factors for recurrence, adjuvant treatment, chemoradiotherapy

Introduction

According to cancer statistics in Japan, 8120 Japanese died from head
and neck cancer in 2012, accounting for 2.2% of cancer deaths (1).
About half of head and neck cancer patients have Stage III/IV at
diagnosis disease and the prognosis of these patients remains poor.
Previously, surgery was one of the mainstays of treatment for resect-
able locally advanced head and neck squamous cell carcinoma
(HNSCC), while post-operative radiotherapy (RT) was standard treat-
ment in patients with high-risk factors for recurrence in pathological
specimens (2). However, local relapse and distant metastasis relapse
rates after post-operative RT were as high as 30 and 25%, respectively,
and S-year survival rate was as low as 40% (3). To improve the prog-
nosis of post-operative HNSCC with high-risk features, the addition
of cisplatin to RT was developed, and showed a survival benefit
over RT alone. Now chemoradiotherapy (CRT) with cisplatin
(CDDP) at a dose of 100 mg/m? is the standard of care for post-
operative HNSCC with high-risk factors for recurrence. This review
article focuses on the history and future perspectives of adjuvant treat-
ment for post-operative HNSCC.

Adjuvant treatment for post-operative HNSCC

Which patients should receive adjuvant treatment?

The prognosis for Stage II/IV resectable locally advanced HNSCC is
poor. Known risk factors for recurrence are: microscopic resection
margin-positive, extracapsular nodal extension-positive, multiple cer-
vical lymph node metastasis (>2), lymph node metastasis with a diam-
eter of 3 cm or more, perineural invasion, Level 4 (inferior internal
jugular lymph node) or Level 5 (accessory nerve lymph node) lymph
node metastasis in oropharyngeal cancer/oral cavity cancer and signs
of vascular tumor embolism. For patients with none of these risk fac-
tors, S-year local relapse rate is only 10%, and post-operative adjuvant
treatment is therefore not usually performed. For patients with risk fac-
tors for recurrence, post-operative RT has been used as a post-operative
adjuvant treatment. However, patients positive for extracapsular nodal
extension or those with two or more risk factors for recurrence were
reported to have a 5-year local relapse rate of 32% and S-year survival
rate of 42%, showing poor prognosis even after post-operative radio-
therapy (4,5). Surgery with post-operative RT is therefore considered
insufficient, and more effective treatment has been sought (6).

© The Author 2014. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com 1
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2 Adjuvant treatment for post-operative head and neck squamous cell carcinoma

It is therefore necessary to identify the most important risk factors
for recurrence in patients receiving post-operative radiotherapy. A
combined analysis was conducted using data from the RTOG 85-03
study (randomized study to compare post-operative radiation with
chemotherapy with SFU + CDDP followed by post-operative radio-
therapy in post-operative patients with locally advanced hypopharynx
squamous cell carcinoma) and RTOG 88-24 study (Phase II study of
post-operative chemoradiotherapy with CDDP in patients after sur-
gery of locally advanced head and neck squamous cell carcinoma)
conducted by the Radiation Therapy Oncology Group (RTOG) (6).
Results showed that patients with risk factors for recurrence including
(i) microscopically positive resection margin, (ii) extracapsular nodal
extension-positive and (iii) multiple lymph node metastases (>2) had a
higher 5-year local relapse rate (microscopically positive resection
margin vs. extracapsular nodal extension/multiple cervical lymph
node metastasis vs. no relapse risk factor: 61 vs. 27 vs. 17%) and de-
creased S-year survival rate (microscopically positive resection margin
vs. extracapsular nodal extension/multiple cervical lymph node metas-
tasis vs. no relapse risk factor: 27 vs. 34 vs. 53%) compared with pa-
tients with none of the above factors. On this basis, improving
prognosis in patients with any of these three risk factors for recurrence
is particularly important.

In addition to (i) microscopic resection margin positivity and (ii)
extracapsular nodal extension positivity, the European Organization
for Research and Treatment of Cancer (EORTC) also suggests that
Stage II/IV disease, perineural infiltration, Level 4/5 lymph node me-
tastasis in oropharyngeal cancer/oral cavity cancer, and signs of vas-
cular tumor embolism are also risk factors for recurrence (7-10).
Despite some differences in the definition of post-operative risk factors
for recurrence between the EORTC and RTOG, the two key trials
(Table 1), namely the EORTC22931 study (7) and RTOG95-01
study (11), were conducted, as described later. To account for these
differing definitions, data from the two studies were consolidated in
a combined analysis (8). This indicated not only that CRT with
CDDP was generally superior to RT alone as post-operative adjuvant
treatment, with the difference between them being significant [hazard
ratio (HR), 0.776], but also that post-operative CRT with CDDP is
more advantageous than RT alone for patients with either of the com-
mon high-risk factors for recurrence observed in the two studies,
namely (i) microscopic resection margin positivity or (ii) extracapsular
nodal extension positivity (HR = 0.702). In contrast, post-operative
CRT with CDDP showed no advantage over RT alone in patients
with risk factors for recurrence that were not common between the
two studies (e.g. multiple lymph node metastases) in either the
EORTC22931 study or the RTOG95-01 study.

Therefore, major high-risk factors for recurrence are presently de-
fined as (i) microscopic resection margin positivity and (i)

Table 1. Differences in risk factors for recurrence between RTOG
and EORTC

Risk factor only Common risk factors Risk factors only
in RTOG with RTOG and in EORTC
EORTC
Multiple lymph  Microscopic resection Stage II/IV disease,
node margin positivity, perineural infiltration,
metastases extracapsular nodal level 4/5 lymph node
(>2) extension positivity metastasis in

oropharyngeal cancer/
oral cavity cancer,
vascular tumor embolism

extracapsular nodal extension positivity, and patients with either of
these major risk factors should receive post-operative CRT with
CDDP. Other risk factors for recurrence which were not common be-
tween the two studies, including multiple cervical lymph node metas-
tases, are termed intermediate risk factors. The provision of
post-operative RT to patients with these intermediate risk factors is
based on the results of this combined analysis.

What is the optimal adjuvant treatment for
post-operative high-risk HNSCC patients?

Radiotherapy

Prognosis of Stage III/IV resectable locally advanced head and neck
squamous cell carcinoma is poor, and post-operative RT after radical
resection has remained the standard treatment for this type of cancer
since 1970, when Fletcher et al. (2) published a report on prognosis
after post-operative radiotherapy. In conventional post-operative
radiotherapy for resectable locally advanced head and neck squamous
cell carcinoma, a total dose of 60-66 Gy is commonly used and admi-
nistered once daily, five times per week at 2.0 Gy as conventional frac-
tionated irradiation with no interval period (7,11). However, local
relapse and distant metastasis relapse rates after post-operative radio-
therapy were as high as 30 and 25%, respectively, and 5-year survival
rate was as low as 40% (3). Thus, post-operative RT is now indicated
for patients with intermediate risk factor for recurrence and those at
high risk for recurrence who are unsuitable for post-operative CRT
due to poor organ function (renal impairment etc.).

Chemoradiotherapy

As described above, post-operative CRT has been developed for the
treatment of locally advanced HNSCC in patients at high risk of recur-
rence. Pivotal randomized trials of post-operative CRT for HNSCC
patients at high risk of recurrence are listed in Table 2.

Bachaud et al. reported the results of a randomized comparative
study in 83 HNSCC patients with high post-operative risk (extracap-
sular nodal extension-positive). The RT-alone group had a 5-year
overall survival (OS) of 13% whereas that in the CRT (CDDP
50 mg/body every week) group was 36% (P < 0.01), showing the stat-
istically significant superiority of post-operative CRT (12).

Smid et al. compared RT alone with CRT using mitomycin
(MMC) and bleomycin (BLM) in 114 HNSCC patients with high
post-operative risk (microscopic resection margin positivity, extracap-
sular nodal extension positivity, perineural invasion or signs of vascu-
lar infiltration). Although this was a small randomized study, 2-year
OS was 64% in the RT-alone group versus 74% in the CRT group,
showing that post-operative CRT was significantly superior (P =
0.036) (13).

The EORTC22931 study registered 334 patients with any of the
risk factors for recurrence of microscopic resection margin positivity,
extracapsular nodal extension positivity, Stage III/IV disease, peri-
neural invasion, Level 4 or Level 5 lymph node metastasis (in oropha-
ryngeal/oral cavity cancer), and signs of vascular tumor embolism.
Five-year disease-free survival (DFS) was 36% in the RT alone vs.
47% (P =0.04) in the CRT with CDDP groups, and 5-year OS was
40% vs. 53% (P =0.02), showing the superiority of post-operative
CRT (7).

The RTOG95-01 study registered 416 patients with any of the
post-operative risk factors for recurrence (microscopic resection mar-
gin positivity, extracapsular nodal extension positivity or multiple cer-
vical lymph node metastases (>2). The 2-year local control rate (LCR),
the primary endpoint, in the RT alone and CRT groups was 72 vs.
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Table 2. Pivotal randomized trials of post-operative chemoradiotherapy

Author Disease status N Chemo RT total, Frsize LRR DFS oS
Bachaud (1996)  5-year data (2-year data)  High risk 39 W-CDDP 65-74 Gy, 23% 45% (68%)  36% (72%)
44  None 1.7-2 Gy/Fr 41% 23% (44%)  13% (46%)
P=0.08 P<0.02 P<0.01
Smid (2003) 2-year data High risk 59 MMCBLM 56-70 Gy, 14% 76% 74%
55 None 2 Gy/Fr 31% 60% 64%
P=0.037 NS P=0.036
Bernier (2004) S-year data High risk 167 3W-CDDP 66 Gy, 18% 47% 53%
167  None 2 Gy/Fr 31% 36% 40%
P=0.007 P=0.04 P=0.02
Cooper (2004) 3-year data High risk 206  3W-CDDP 60-66 Gy, 18% 47% 56%
210  None 2 Gy/Fr 28% 36% 47%
P=0.01 P=0.04 P=0.19
Fietkau (2006) S-year data High risk 226  SFU,CDDP  50-64 Gy 11% 62% 58%
214  Nomne 2 Gy/Fr 28% 50% 49%
P=0.0006 P=0.023 NS
Argiris (2008) 5-year data High risk 36 CBDCA 59.4 Gy 22% 49% 51%
36 None 1.8 Gy/Fr 28% 53% 44%
NS NS NS

Chemo, chemotherapy; LRR, local relapse rate; DFS, disease-free survival; OS, overall survival; NS, not significant; Gy, gray; Fr, fraction.

82% (P =0.003) (Gray’s test), respectively, showing the superiority of
post-operative CRT. In addition, the 3-year progression-free survival
(PFS) rate was 36 vs. 47% (P = 0.04), again showing the superiority of
post-operative CRT. However, 3-year OS was 47 vs. 56%, showing
only a trend for the superiority of post-operative CRT, without statis-
tical significance (P =0.19) (11).

At the American Society of Clinical Oncology (ASCO) meeting of
2006, Fietkau et al. (14) presented the results of ARO 96-3, a Phase III
study, which compared two post-operative adjuvant treatments: RT
alone and CRT with 5-FU+CDDP. This study targeted 440
HNSCC patients with high post-operative risk [microscopic resection
margin positivity, extracapsular nodal extension positivity or multiple
cervical lymph node metastases (>3)]. Five-year DFS in the RT alone
and CRT groups was 50 vs. 62%, respectively (P =0.023), showing
the statistically significant superiority of post-operative CRT, whereas
S-year OS was 49 vs. 58%, respectively, showing no significant
difference.

In 2008, Argiris et al. (15) reported the results of a Phase III study
on post-operative adjuvant treatment which compared RT alone and
CRT with carboplatin in 72 HNSCC patients with high-risk factors
(microscopic resection margin positivity, extracapsular nodal exten-
sion positivity, perineural invasion or signs of vascular infiltration).
In this study, the CRT group showed no superiority to the RT-alone
group in either 5-year DFS or S-year OS, and thus the usefulness of
post-operative CRT with carboplatin was not demonstrated.

Regarding the toxicities, acute/late toxicities and statistical compari-
sons were not consistently reported. Cooper et al. (11) reported that se-
vere acute toxicities in RTOG95-01 study were significantly higher in
CRT than RT alone (77 vs. 34%, P <0.001). Moreover, Bachaud
et al. {12) also reported that severe acute toxicities tended to be higher
in CRT than RT alone (41 vs. 16%) (16). But, in terms of severe late toxi-
cities, there were no significant differences between CRT and RT alone
(RTOG95-01; 21 vs. 17%, EORTC22931; 38 vs. 49%) (7,11,16).

Based on the above results and combined analysis of RTOG95-01
study and EORTC22931 study (8), post-operative CRT has been the
standard post-operative adjuvant treatment for HNSCC patients at
high risk of recurrence (microscopic resection margin positivity or ex-
tracapsular nodal extension positivity). CDDP 100 mg/m?> every

3 weeks, which was used in both the EORTC22931 and
RTOG95-01 studies, is believed to be the most common standard regi-
men for concurrent monotherapy. Regarding the feasibility of post-
operative CRT with CDDP at a dose of 100 mg/m? in Japanese
patients, a Phase II feasibility study (17) reported that 80% (20/25)
of patients completed per-protocol treatment. In addition, the safety
profile of the study was almost the same as that of the previous studies
(7,11) of post-operative CRT with CDDP at a dose of 100 mg/m?>.
Thus, post-operative CRT with CDDP at a dose of 100 mg/m? is feas-
ible and is the standard of care for Japanese HNSCC patients with
high post-operative risk.

Chemotherapy

The role of adjuvant chemotherapy remains to be determined. Con-
current administration of chemotherapy with RT has been investi-
gated since the 1970s, and a few randomized studies of adjuvant
chemotherapy for post-operative HNSCC (18-21) have appeared.
However, all of these randomized studies comparing treatment for
post-operative HNSCC with or without adjuvant chemotherapy failed
to show efficacy in this setting. Reports on post-operative adjuvant
chemotherapy are also limited in Japan, with only a single study by
Tsukuda et al. (22) in 1994, which reported that post-operative adju-
vant chemotherapy with UFT significantly decreased distant relapse
rate but did not contribute to survival prolongation. Thus, adjuvant
chemotherapy is not indicated for post-operative HNSCC patients.

When should post-operative RT or CRT be started?

Appropriate timing to start post-operative RT or CRT is important be-
cause theoretically, excessive time from surgical resection will allow
the repopulation of microscopic residual tumors, and the efficacy of
adjuvant treatment will accordingly decrease. Ang et al. randomized
post-operative high-risk HNSCC patients to a total dose of 63 Gy de-
livered over 5 or 7 weeks. In the 7-week schedule, a prolonged interval
between surgery and post-operative RT was associated with signifi-
cantly lower local control and survival. Overall treatment time from
surgery to completion of post-operative RT had a major influence
on the S-year locoregional control rate: for an overall time of <11
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4 Adjuvant treatment for post-operative head and neck squamous cell carcinoma

weeks, locoregional control was achieved in 76%, compared with
62% for 11-13 weeks and 38% for >13 weeks (P =0.002) (5). This
result indicated that post-operative RT should preferably start within
6 weeks after surgery.

Future perspectives for adjuvant treatment
for post-operative HNSCC

Adjuvant CRT with CDDP is the current standard treatment for high-
risk post-operative HNSCC patients. Despite this treatment strategy,
S-year overall survival in this setting is still ~50% (7,11). Moreover,
only 60% of patients in pivotal Phase III trials (7,11) received three
cycles of CDDP at a dose of 100 mg/m?. These findings indicate the
need for more efficacious and less toxic adjuvant CRT.

Regarding investigations for more efficacious adjuvant CRT, Har-
rington et al. reported the final results of a randomized Phase III trial
of adjuvant CRT with or without lapatinib for post-operative high-
risk HNSCC patients. Lapatinib is a tyrosine kinase inhibitor with tar-
gets both EGFR and HER2. Primary endpoint of this study was DFS.
Results showed no significant difference in DFS between arms (HR
1.10, 95% CI: 0.85-1.43) and no significant difference between
arms in OS, the secondary endpoint (HR 0.96, 95% CI: 0.73-1.25).
Taking this result together with that of the RTOG0522 trial, which
compared CRT with or without cetuximab in locally advanced
HNSCC and also failed to show a survival benefit for cetuximab,
the addition of a molecular targeting agent to CRT provides no super-
iority over CRT. Other approaches may be necessary.

One of the concerns of adjuvant CRT with CDDP at dose of
100 mg/m? is insufficient compliance with CDDP delivery, and the
use of CRT with weekly CDDP in adjuvant settings has been poorly
investigated (12,23,24). CRT with weekly CDDP at 40 mg/m? has al-
ready shown a survival benefit for nasopharyngeal cancer (25). CRT
with weekly CDDP at this dose appears to be safer and more feasible
than CRT with CDDP at 100 mg/m?. However, a small randomized
trial (26) showed significantly higher rates of radiation mucositis
and overall toxicities for CRT with CDDP at 40 mg/m?. To clarify
these discrepant findings for the safety and efficacy of 3-weekly and
weekly schedules, we are now conducting a Phase II/III trial of post-
operative chemoradiotherapy comparing 3-weekly with weekly cis-
platin in high-risk patients with squamous cell carcinoma of the
head and neck, the JCOG1008 study (UMIN Clinical Trial Registry
number: 000009125) (27).

Conclusions

Standard adjuvant treatment for post-operative high-risk HNSCC pa-
tients is CRT with 3-weekly CDDP at dose of 100 mg/m*. However,
both compliance and treatment outcomes with this schedule are unsat-
isfactory, and further investigation for more efficacious and feasible
adjuvant CRT is warranted.
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