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Figure 1 (A) MRI findings from a 58-year-old man with a right BOT cancer classified as T3N2bMQ. (B) Lateral subtraction angiogram of right facial artery. Ascending palatine
artery (APA) and tonsillar branch (Ton) supply tumor with blood. (C) Intra-artery computed tomographic arteriography (IA-CTA) of right tongue artery demonstrates tongue
base tumor with enhancement in anterior but not posterior portion. (D) IA-CTA of right facial artery indicates that tumor in posterior of tongue base and tonsil was enhanced.
(E) IA-CTA of right ascending pharyngeal artery indicates that residual of tonsillar tumor and posterior wall of pharynx were enhanced. (F) MRI indicates disappearance of
tumor after therapy.

Osteonecrosis of the mandibule occurred in one patient as a late spite prophylactic dental extractions prior to treatment, which
adverse reaction. This patient suffered grade 2 osteonecrosis de- was manageable with minor sequestrectomy.
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Figure 2 Treatment schedule of RADPLAT.
Table 1
T and N classification (n=13).
T classification Number of patients by N classification Total
o 1 2a 2b 2c
2 1 2 3
3 1 3 4
4a 2 2 6
Total 3 1 7 2 13

Six patients required a feeding-tube (PEG or nasogastric tube)
during treatment over a period of time that ranged from 0 to 47 days
(median 15 days, mean 16 days). All surviving patients achieved
normal swallowing without a feeding-tube after treatment.

Two patients received a tracheotomy during radiotherapy or at
the time of salvage neck dissection. Both cases were able to
decannulate.

Response of the primary disease and neck disease

All patients achieved a CR in the primary site. Three patients
classified as NO prior to therapy did not develop neck metastases
after RADPLAT. Among the 10 patients with positive neck disease,
six were well controlled by RADPLAT without surgery. Four pa-
tients underwent a neck dissection after treatment for a suspicious
residual lymph node. As a result, viable tumors were seen in the
surgical specimens of two patients.

Local control, overall survival and relapse

The 5-year local control and overall survival rate was 92.3% and
90.9% for all patients, respectively (Figure 3).

No patient has suffered distant metastasis to date. One patient
had a recurrent tumor-at the primary site and neck simultaneously.
This patient did not wish to receive further therapy and later died.

Discussion

Historically, BOT cancer has been excised through complicated
transmandibular or transpharyngeal approaches, sometimes
resulting in the development of severe dysphagia and speech dis-
orders. Total glossectomy with total laryngectomy is also fre-
quently performed for advanced BOT cancers, and can result in
difficulties with swallowing and speech. Moreover, the survival
rate of patients with advanced BOT cancers treated by surgery is
far from satisfactory.!>*4

Recently, transoral laser microsurgery (TLM) has been used to
treat BOT in several institutions.'>~!7 TLM combined with neck dis-
section and postoperative radiotherapy achieved a good survival
rate and improved the quality of life in patients with early stage
cancers, Steiner et al. reported a 5-year overall survival rate of
52% among 48 patients including 28 (58%) with T4 disease,'” while
Grant et al. observed a 5-year overall survival rate of 38% in T4
patients.’® Camp et al. reported a 2-year overall survival rate of
90% (TO-2 and T3-4 accounted for 74.6% and 25.3% of the patients

treated, respectively).!> However, this combined modality therapy
was ineffective for patients with advanced stage cancer.

The advantages of radiation therapy over surgical therapy in the
treatment of BOT cancer are controversial, with some studies
showing improved swallowing and speech after radiotherapy com-
pared with surgical therapy.'®!® However, other studies found no
significant difference in the survival rate between patients treated
by surgery and radiation alone, including those patients with ad-
vanced stage tumors, 41921

CRT is a powerful tool for BOT cancer as well as other head and
neck cancers. Several single-institution studies have reported a
good outcome for patients treated with various regimens of
CRT.2>725 Among these, excellent 2-year overall survival rates of
90% were demonstrated in patients receiving high-dose cisplatin
(100 mg/mm?).22 However, toxicity was much increased compared
with other regimens, and some patients developed esophageal
strictures or stenosis that required supportive feeding through a
feeding-tube. .

Combined therapy of external beam irradiation and brachyther-
apy has been reported to be effective by Cano et al. and Harrison
et al., who showed a 3-year overall survival rate of 80.9% and a
5-year overall survival rate of 86%, respectively.?>?” Not all BOT
cancers have good indications for brachytherapy, however, partic-
ularly those tumors extending below the hyoid bone, into the pre-
epiglottic space or posterior pharyngeal wall, or involving mandib-
ular bone. Harrison et al. reported that 15-20% of cases are not
oncologically suitable for brachytherapy.?’ Furthermore, a skilled
radiation oncologist is required to accurately place the implant.

To date, we have performed RADPLAT for over 240 advanced
head and neck cancers, including BOT cancers, and achieved good
survival and local control rates.'? In this study, we obtained an
excellent 5-year overall survival and local control rate of 90.9%
and 92.3%, respectively. Of the six patients with T4a tumors treated
by RADPLAT, five (83.3%) survived with no recurrence. RADPLAT

Table 2
Acute toxicity (n=13).

Number of patients by toxicity grade
2 3 4

Toxicity

Hearing

Anemia
Leukopenia
Thrombocytopenia
Fever

Dermatitis
Nausea/vomiting
Mucositis

Liver dysfunction
Renal
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Figure 3 Local control and overall survival rate of 13 patients with BOT cancers.
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was comparable to intravenous chemoradiation in toxicity and in
functions of swallowing and speech after treatment. Furthermore,
pharyngeal esophageal stricture, which is relatively common com-
plication associated with many chemoradiation protocols, was not
detected in this study. Although IA chemotherapy is sometimes re-
garded as dangerous because of the risk of catheter-related prob-
lems, cerebrovascular accidents and severe systemic compli
cations, no treatment-related deaths or cerebrovascular accidents
were encountered in the present study; indeed only one such case
out of 240 has occurred at our institution, and this achieved a full
recovery.

To demonstrate the maximum efficacy of RADPLAT and to pre-
vent the risk of side effects, we suggest that the tumor should
receive the simplest possible blood supply. BOT cancers are usually
covered by the lingual artery, which is a good indication for RAD-
PLAT. However, depending on the invasive area of the tumor, a
more careful selection of the artery to be injected may be neces-
sary. To determine which artery should be injected, we utilize
IA-CTA, which is highly effective in determining the exact perfu-
sion area of each artery and achieving flexible real time coordina-
tion of the cisplatin dose. For example, if the tumor has infiltrated
over the midline, or progressed to an epiglottic vallecula, the pa-
tient should receive infusion into the contralateral lingual artery
(7/13 patients of this study) or the superior thyroid artery (7/13
patients of this study), respectively. Similarly, if the tumor has pro-
gressed to a lateral pharyngeal wall, or posterior pharyngeal wall,
the patient should receive infusion into the facial artery (8/13 pa-
tients of this study), or the ascending pharyngeal artery (2/13 pa-
tients of this study), respectively.

In this study, the response of the neck disease was good. Six pa-
tients with regional lymph node metastasis received direct infusion
to lymph node through the occipital artery (4 cases) or the superior
thyroid artery (2 cases). Five of the six patients achieved a CR in the
neck disease, including one case of pathological CR after neck dis-
section. And the remaining four patients, who had relatively-small
lymph nodes, without direct infusion to them were all controlled
without neck dissection. This result suggests that the anticancer
drugs flow to regional lymph node via the primary tumor.

A previous multicenter, randomized phase 3 trial of 239 pa-
tients with advanced head and neck cancer in the Netherlands con-
cluded that IA chemoradiation was not superior to intravenous
chemoradiation.?® However, in an unplanned subgroup analysis,
the authors observed a significantly higher local and locoregional
control rate and disease free survival rate for IA treatment of large
(>30 mL) lateralized tumors. This result is consistent with our
experience. However, the Dutch study did not specify where and
how cisplatin was administered intra-arterially, with no mention
of the angiographic technique. This is of some concern, since the
type of administration would obviously influence the treatment
outcome.

Our study found that RADPLAT gave excellent survival rates and
organ functions compared to systemic chemoradiotherapy. How-
ever, it was limited by a small sample size, a short follow-up period
and a single institution experience, so a multi-institutional trial is
needed to prove that this strategy is feasible and effective for pa-
tients with BOT cancer.

Conclusion

RADPLAT can result in good organ function and cure the major-
ity of patients with advanced BOT cancers. Toxicity was manage-
able in the current study, and no patient died as a result of
treatment toxicity. BOT cancer is a good indication for RADPLAT
to enhance the efficiency of chemotherapy and minimize side ef-
fects. We fully expect RADPLAT to become a powerful alternative
in the treatment of advanced BOT cancer.
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Objective: The most common chemoradiotherapy regimen is high-dose (100 mg/m?) three-
weekly cisplatin with concomitant radiotherapy; however, this protocol is associated with
acute and late toxicities. Here, we reviewed the dose intensity and toxicity for concomitant
weekly cisplatin and radiotherapy in patients with head and neck cancer.

Methods: Fifty-three patients with untreated head and neck cancer were enrolled and evalu-
ated at our institution from April 2006 to April 2010. Weekly cisplatin (40 mg/m?) was given on
weeks 1, 2, 3, 5, 6 and 7 with radiotherapy, which comprised a standard dose of 70 Gy deliv-
ered in 35 daily fractions over 7 weeks.

Results: Fifty-one patients (86.2%) received the full dose of radiotherapy, while the course
was disrupted by adverse events in two. Over the course of the chemotherapy, 31 patients
(58.5%) received more than 200 mg/m? cisplatin. The toxicity was manageable in all except
one patient, who died of sepsis after completing treatment. The 2-year overall survival rate
and local progression-free rate for all patients were 93.7% and 88.0%, respectively. The
primary site showed a complete response in 52 patients (98.1%) and a partial response in
1 patient (1.9%). The primary disease was well controlled by chemoradiotherapy in 47 patients
(88.7%).

Conclusions: Weekly cisplatin could be easier to manage than three-weekly cisplatin,
because patients can be monitored more regularly for toxicity allowing the schedule to be
altered if required. This regimen appears to be a suitable alternative to three-weekly high-
dose cisplatin with concomitant radiotherapy.

Key words: chemotherapy — cisplatin — radiotherapy — chemoradiotherapy

INTRODUCTION

Locoregionally advanced head and neck cancer (HNC) is
generally treated with surgery followed by postoperative
radiotherapy (RT). However, definitive concomitant chemor-
adiotherapy (CRT) is an alternative treatment option (1).
Cisplatin is the most common agent used in combination
with RT, and is one of the best studied. The standard
regimen is three-weekly high-dose (100 mg/m?) cisplatin
(three cycles) concurrent with RT (2,3).

However, cisplatin at a dose of 100 mg/m? with concomi-
tant RT is associated with significant acute and late toxicities
(2,4,5). Furthermore, the completion rate for this regimen is
relatively poor (2,3). The use of a lower cumulative cisplatin
dose or a more fractionated cisplatin dose has therefore been
suggested (6—8).

Renal function has been reported to decrease rapidly with
aging in the Japanese population, although the underlying
reason remains unclear (9). The recommended dose of cis-
platin is 60—70 mg/m? for patients with HNC according to

© The Author (2011). Published by Oxford University Press. All rights reserved.
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the Japanese Ministry of Health, Labor and Welfare. A retro-
spective study of three Japanese patients with nasopharyn-
geal cancer receiving cisplatin and concurrent RT reported
severe acute toxicities (10). By contrast, weekly cisplatin at
a dose of 40 mg/m? was found to be well tolerated and to
have acceptable toxicity, despite the large RT fields
employed, for the treatment of nasopharyngeal carcinoma
(1D).

Weekly cisplatin at a dose of 40 mg/m”* has been the stan-
dard schedule for HNC at our institution since 2006. In the
present study, we calculated the dose intensity and evaluated
the toxicity of this regimen in patients with HNC at our insti-
tution retrospectively.

PATIENTS AND METHODS
PATIENTS

To be eligible for inclusion in this study, patients were
required to have histologically proven Stage II-IV carci-
noma of the oropharynx, hypopharynx or larynx. All patients
were 75 years of age or younger, and had not received pre-
vious treatment for the tumor except neck dissection.
Patients were required to be free of other active cancers, as
well as distant metastases, and to meet the following criteria:
a World Health Organization performance status of 0—2; a
white-cell count of at least 4000/mm?; a platelet count of at
least 100 000/mm?>; a hemoglobin concentration of at least
9.5 g/dl; serum glutamic oxaloacetic transaminase and serum
glutamic pyruvic transaminase levels of less than twice the
upper limit of the normal range; a total bilirubin concen-
tration of <2.0 mg/dl; a serum creatinine concentration of
<1.5 g/dl; a blood urea nitrogen concentration of <25 mg/
dl; and a creatinine clearance of more than 60 ml/min. The
disease had to be measurable or amenable to evaluation, and
had to be documented as precisely as possible before treat-
ment by endoscopy, including computed tomography (CT)
and/or magnetic resonance imaging (MRI). All patients were
initially evaluated by a multidisciplinary team consisting of
otolaryngologists and radiation oncologists, and the tumors
were classified according to the 2002 Union Internationale
Contre le Cancer (UICC) staging system. Written informed
consent was obtained from all patients before entry into the
study. Patients who were pregnant or breast-feeding were
excluded from the study.

CHEMOTHERAPY

Weekly cisplatin was administered at a dose of 40 mg/m? on
weeks 1, 2, 3, 5, 6 and 7 of the RT. Patients received pro-
phylactic hydration (4 1) and 5SHT3 antagonists plus dexa-
methasone for anti-emetic prophylaxis. The intended
maximum total dose of cisplatin was 240 mg/m?. The cispla-
tin dose was modified on a case-by-case basis according to
the level of leucopenia and/or thrombocytopenia, the serum
creatinine and/or creatinine clearance, the presence of liver

Jpn J Clin Oncol 2011;41(8) 981

dysfunction and/or infectious disease, and the patient’s
wishes. In addition, weekly cisplatin was altered to weekly
carboplatin [area under the curve (AUC) = 1.5] in some
cases based on the toxicity.

Preparation for percutaneous endoscopic gastrostomy
feeding before treatment was recommended. The use of non-
steroidal anti-inflammatory drugs was avoided, in order to
prevent any synergistic toxic effects with cisplatin on renal
function.

RADIOTHERAPY

A standard dose of 70 Gy was delivered in 35 daily fractions
over 7 weeks to all of the patients. All of the patients
received external RT (40 Gy/20 fractions/4 weeks), in the
form of 4 or 6 MV photons produced by a linear accelerator,
to the primary sites and regional lymphatic area. The treat-
ment was planned using a CT simulator and a three-
dimensional dose-calculation computer. For patients who
were suspected of having lymph-node metastases, the lower-
neck region and supraclavicular fossa were prophylactically
irradiated with a total of 40 Gy using an anterior single port.
Electron beams were used to boost the dose delivered to
the posterior cervical lymph nodes. The dose delivered to the
spinal cord was kept below 40 Gy in all instances. After the
initial dose of 40 Gy had been administered, an additional
dose of 30 Gy was given with a shrunken field in 15 fractions
over 3 weeks.

EvaLuATION OF TOXICITY AND RESPONSE

Toxicities were graded using the Common Terminology
Criteria for Adverse Events (NCI-CTCAE) Version 3.0. For
measurable lesions, responses were evaluated by clinical
examination and/or CT or MRI studies 6—8 weeks after the
completion of therapy using the Response Evaluation
Criteria in Solid Tumors (RECIST). CT and MRI were per-
formed 6—10 weeks after the end of RT as a convenient
means of determining target-lesion progress and identifying
emerging new lesions.

Positron-emission tomography (PET) and PET-CT were
used to support the diagnosis. Based on the radiographic
changes related to treatment, it can be difficult to distinguish
between the scar tissue and residual tumor tissue. Over time,
however, the scar tissue will remain stable, whereas the
remaining tumor tissue can progress. We designed the
patient outcomes to reflect this uncertainty: a patient with
radiological changes that remained stable over time, and no
signs or symptoms of disease, was considered to be ‘pro-
gression free’. Biopsy was performed only to document
recurrence when indicated.

STATISTICAL CONSIDERATIONS

Data on the disease site, Tumor-Node-Metastasis (TNM)
stage, RT dose/fractionation and chemotherapy regimen were
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collected. Incidences of delays to therapy, acute toxicity,
dose reduction and missed treatments for both chemotherapy
and RT were also recorded.

The primary endpoint was treatment compliance.
Complete treatment delivery was defined as the adminis-
tration of the 70 Gy RT dose within 63 days, and the com-
pletion of five or six courses of cisplatin. Treatment
compliance was evaluated based on the rate of complete
treatment delivery.

Cases of persistent or recurrent primary disease after the
completion of CRT were considered to be local failures
unless salvage was successful. The probabilities of overall
survival, which included death from any cause, and the local
control rates (the local progression-free rates computed from
the beginning of treatment until the time of local relapse)
were calculated by the Kaplan—Meier method.

RESULTS
PATIENT CHARACTERISTICS

Fifty-three patients (49 males and 4 females) were enrolled
in the study and were evaluated from April 2006 to April
2010 (Table 1). The patients ranged in age from 40 to 75
years (median = 62 years). The most common site of the
primary disease was the hypopharynx (22 patients), followed
by the oropharynx (18 patients), larynx (12 patients) and oral
cavity (1 patient). Two patients underwent bilateral neck dis-
section prior to CRT. One patient with T2N2b laryngeal
cancer and synchronous esophageal cancer underwent eso-
phagectomy and bilateral neck dissection prior to CRT in
order to preserve the larynx. One patient with unknown
primary bilateral neck cancer underwent bilateral neck
dissection and panendoscopy with biopsies of the pharynx.
A pathological examination revealed the base of the tongue
as the primary site in this case, and the patient subsequently
underwent CRT.

The clinical stages are listed in Table 2. In total, 30
patients had Stage IV disease, 6 had Stage III disease and
the remaining 17 had Stage 1I disease.

All of the patients were closely observed during
follow-up. The follow-up period of survivors ranged from 7
to 57 months (median = 29 months; mean = 29 months).

ADVERSE EVENTS

The acute adverse events observed, including hematological
and non-hematological toxicities, are summarized in
Table 3. One patient died of sepsis after completing the
treatment; this patient exhibited Grade 3 leucopenia, anemia,
fever and renal dysfunction, and Grade 4 thrombocytopenia,
liver dysfunction and hypernatremia. Grade 4 hematological
toxicities were not observed among the other patients. Grade
3—4 mucositis was observed in 21 patients (39.6%).
Mild-to-intermediate renal dysfunction was observed in 15
cases: Grade 1 creatinine was present in 13 patients (24%),

Table 1. Clinical characteristics (n = 53)

Age (years)

Range 40-75
Median 62
Mean 61.1
Sex
Male 49 (92.5%)
Female 4 (7.5%)
Performance status
0 39 (73.6%)
1 12 (22.6%)
2 2 (3.8%)
Primary tumor site
Oral cavity 1(1.9%)
Oropharynx 18 (34.0%)
Hypopharynx 22 (41.5%)
Larynx 12 (22.6%)
Histology
Squamous cell 51 (96.2%)
Adeno 1(1.9%)
Lymphoepithelial 1(1.9%)
Table 2. T and N stage (n = 53)
T stage N stage
.0 1 2a 2b 2c 3 Total
1 1 1 4
2 17 1 10 1 31
2 2 1 9 1 15
4a 1 1 2
4b 1 1
Total 20 4 1 22 4 2 53

Grade 2 in 1 (2%) and Grade 3 in 1 (2%). The other Grade
3—4 non-hematological side effects observed included
nausea/vomiting (n = 3), liver dysfunction (n = 3), dermati-
tis (n = 18), fever (n = 4), hyponatremia (n = 1), hyperna-
tremia (7 = 1), appetite (» = 8) and hyperglycemia (n = 1).
None of the surviving patients showed evidence of disease,
and all except one were able to achieve oral intake without
feeding-tube support. Pharyngeal stenosis occurred in one
patient with T3N1 hypopharyngeal cancer, who suffered
from repeated pneumonia and underwent a total laryngophar-
yngectomy and free-jejunum transfer. One patient experi-
enced osteonecrosis of the mandible, but did not require
surgical treatment.
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TotAL TREATMENT COMPLIANCE

In total, 51 of the patients (96.2%) received the full dose of
RT (70 Gy) over a median period of 50 days (range = 46—
62 days). The radiation course was disrupted in two of the
patients by adverse events. The reasons for extension of the

Table 3. Toxicity (1 = 53)

Toxicity Grade

1 2 3 4 5
Leucopenia 11 23 14
Neutropenia 10 17 10
Anemia 22 17 9
Thrombocytopenia 12 5 1 1
Nausea/vomiting 14 4 3
Mucositis 4 21 17 4
Febrile neutropenia 2 1
Renal dysfunction 13 1 1
Liver dysfunction 7 4 2 1
Dermatitis 10 19 18
Fever 16 2 4
Appetite 22 3 8
Hyponatremia 1 1
Hypermatremia 1
Hyperkalemia 2
Hyperglycemia 1
Hypercalcemia 1

Local progression-free rate

Jpn J Clin Oncol 2011;41(8) 983

RT course beyond 50 days were holidays and machine main-
tenance, except in two patients. A total of 34 patients
(64.2%) completed five (15 patients) or six (19 patients)
courses of the chemotherapy; 11/17 (64.7%) with Stage II
and 23/36 (63.9%) with Stage III/IV. However, in three of
these patients, the dose of cisplatin was modified due to
adverse effects. As a result, 31 patients (58.5%) received
more than 200 mg/m? of cisplatin. The cisplatin treatment
was stopped in 2 patients (3.8%) after one course, in 3
patients (5.7%) after two courses, in 4 patients (7.5%) after
three courses and in 10 patients (18.9%) after four courses.
Four of the five patients who received only one or two
courses of cisplatin were switched to weekly carboplatin
(AUC = 1.5). Finally, the average total amount of cisplatin
administered was 185 mg/m? (median = 190 mg/m*) when
data from all patients were included in the analysis, and the
average dose intensity of cisplatin was 26.5 mg/m*/week.

OVERALL SURVIVAL AND LocaL CONTROL

The 2-year overall survival and local progression-free rates
for all patients were 93.7% and 88.0%, respectively (Fig. 1).

RESPONSE OF THE PRIMARY DISEASE

Of the 53 patients who entered into the treatment program,
complete responses at the primary site were observed in 52
(98.1%) and partial responses in 1 (1.9%). The primary
disease was well controlled by CRT in 47 patients (88.7%).
The remaining six patients (11.3%) had persistent or recur-
rent primary disease after completing CRT. All six of these
patients underwent salvage surgery, and four subsequently
survived and remained disease-free.

SO+ Overall suryival

60

40

Survival rate (%)

{Kaplan-Meier method)

i X ]

Figure 1. Overall survival and local progression-free rates.
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Response oF NEck DISEASE

Among the 33 patients with positive neck disease, two under-
went neck dissection prior to CRT. Among the remaining 31
patients, the disease was well controlled by CRT without
surgery in 20 patients (64.5%). Eight patients with obvious or
suspected persistent neck disease after CRT were treated suc-
cessfully by salvage neck dissection. In four of these patients,
no viable cancer cells were observed in the surgical speci-
mens. One patient with persistent neck disease after CRT
received chemotherapy, which successfully treated the
disease. Two patients underwent neck dissection when they
received salvage surgery for recurrent primary disease. Both
patients had no viable cancer cells in the surgical specimens,
but one had recurrence in the primary and neck lesions. Thus,
in 25 of the 31 patients (80.6%), the positive neck disease
was well controlled by CRT. At the time of writing, 32 of the
33 patients had successfully controlled disease.

S1TES OF UNCONTROLLED RECURRENCE

The site of uncontrolled recurrence was identified whenever
possible. Uncontrolled recurrence initially occurred at distant
metastases in four patients, at the primary site in one patient
and at the primary site and regional lymph nodes in one
patient. One patient died of leukemia without recurrence in
the head and neck region.

DISCUSSION

Three-weekly cisplatin at a dose of 100 mg/m* concurrent
with RT is considered to be the standard of care for the non-
surgical treatment of advanced HNC, based on several Phase
III trials (2,3). However, this protocol has been associated with
significant acute and late toxicities (2,4,5). Furthermore, the
completion rate of this regimen has been reported to be rela-
tively low, with 63—85% of patients in the CRT arm complet-
ing all three of the planned cycles of concurrent chemotherapy
in several clinical trials (2,3,5). Poor compliance over three
cycles of high-dose cisplatin was also reported in a series of
patients at the Princess Margaret Hospital in Toronto. In this
retrospective study of 75 patients, 42.7% underwent all three
planned cycles of chemotherapy, and only 33.3% received the
intended dose without a cumulative delay of at least 7 days
throughout the three cycles (12). The death rate for patients
undergoing this protocol was reported to be 4—5% in Phase III
trial (2,3,13), and 10% in the community setting (13).

Ho et al. (14) retrospectively compared the differences in
dose intensity, delays and toxicity between weekly and three-
weekly cisplatin administered concurrently with RT to
patients with locally advanced HNC. The authors concluded
that three-weekly cisplatin at a dose of 100 mg/m? concurrent
with RT was less well tolerated than weekly cisplatin at a dose
of 40 mg/m?, and resulted in less patients achieving a cumu-
lative dose of more than 200 mg/m?, thereby potentially

lowering the chemotherapy dose intensity. Based on these
results, high-dose cisplatin might not be suitable for routine
use.

The Head and Neck Intergroup conducted a Phase III ran-
domized trial comparing radiation therapy alone with radi-
ation and concurrent weekly cisplatin at a dose of 20 mg/m>
between 1982 and 1987 (15). Although the response rate was
greater in patients treated with the concurrent regimen, the
median survival was only 13 months and did not differ
between the two treatment arms. Although the addition of
concurrent weekly cisplatin at 20 mg/m? to daily radiation
did not significantly improve survival, there was some evi-
dence of an effect. Similarly, concomitant CRT using daily
low-dose (4 mg/m?) cisplatin showed disappointing results
(16). A high dose of cisplatin was therefore considered
necessary to achieve a good outcome (17,18).

CRT using weekly cisplatin at a dose of 40 mg/m” was
found to be well tolerated in patients with advanced naso-
pharyngeal carcinoma in Hong Kong (11). The relatively
low dose used in the investigation arm of the study resulted
in no treatment-related mortalities, although this strategy
could have led to suboptimal benefits. The progression-free
survival rate significantly differed between the concurrent
CRT arm and the RT-alone arm for patients with advanced
T and N stages. Hence, after some consideration, we intro-
duced this schedule at our institution.

The regimen appeared to be well tolerated, with low rates
of severe toxicities: 62.3% of the patients completed at least
five of the six planned chemotherapy cycles. A total cisplatin
dose of 200 mg/m? or more was delivered to 58.5% of the
patients in this study. The average dose intensity of cisplatin
(26.5 mg/m*/week) was equivalent to that of three-weekly
regimen (28.9 mg/m*/week) (19). With regard to toxicity,
the rate of Grade 3 or greater leukopenia and mucositis in
the three-weekly cisplatin regimen in patients with unresect-
able disease was reported to be 42.1% and 45.2%, respect-
ively. Also in the same regimen for laryngeal preservation,
the rate of Grade 3 or greater hematologic toxicity and
mucositis was 47% and 43%, respectively. In the present
study, the rate of Grade 3 or greater leukopenia and mucosi-
tis was 26.4% and 39.6%, respectively. Toxicity in the
present study was similar or less than those in Phase III trial
of three-weekly cisplatin regimen.

Weekly cisplatin could be easier to manage than three-
weekly cisplatin because patients can be more regularly moni-
tored for toxicity, and the schedule can be changed before the
effects become severe, based on the patient’s condition.
Because the dose delivered in each cycle is smaller, the tox-
icity is reduced. In the current study, five of the patients
stopped receiving cisplatin after one or two courses due to the
toxicity. Four of these patients subsequently received weekly
carboplatin (AUC = 1.5) instead of cisplatin: creatinine clear-
ance measured by the Cockcroft—Gault formula dropped to
<50 ml/min in three patients, Grade 3 liver dysfunction was
present in the fourth patient. If these patients, who were con-
sidered unsuitable for cisplatin administration, had initially
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received a dose of 100 mg/m?, the toxicity would have been
more serious and they might have not undergone further che-
motherapy or RT. We therefore consider this regimen to be a
reasonable alternative to three-weekly high-dose (100 mg/m?)
cisplatin concurrent with RT.

Molecular growth inhibitors such as cetuximab have
recently been investigated in conjunction with radiation
therapy for advanced HNC patients, and have shown promis-
ing results (20—22). The Memorial Sloan-Kettering Cancer
Center reported a Phase II trial of concomitant boost RT, cis-
platin (100 mg/m” in weeks 1 and 4) and cetuximab
(400 mg/m? intravenously in week 1, followed by 250 mg/
m? in weeks 2—10). The study was halted owing to signifi-
cant adverse events, including two deaths (one from pneu-
monia and one from unknown causes), one case of
myocardial infarction, one case of bacteremia and one case
of arterial fibrillation (21). Cisplatin at a dose of 100 mg/m®
concurrent with radiation therapy is an intensive regimen,
and adding a molecular-targeted agent might have resulted
in the unacceptable toxicity. The results of the French
TREMPLIN trial indicated that only 43% of all patients
receiving induction docetaxel, cisplatin, and 5-fluorouracil
chemotherapy (TPF) followed by cisplatin (100 mg/m*) CRT
(Arm A) were compliant with the full course of treatment, in
contrast to 74% of the patients receiving induction TPF and
subsequent cetuximab-containing bioradiation (Arm B) (23).
Three months after treatment, there was no significant differ-
ence in laryngeal preservation between Arm A (93%) and
Arm B (96%). Further clinical trials of concomitant CRT
using cisplatin with a molecular-targeted agent, with or
without induction chemotherapy, are required.

In conclusion, it is unlikely that cisplatin at a dose of
100 mg/m? will be an acceptable standard CRT regimen
because of the severe toxicity. However, radiation therapy
concomitant with cisplatin is likely to remain a key regimen.
Weekly cisplatin could be easier to manage than three-
weekly cisplatin, because patients can be monitored more
regularly for toxicity allowing the schedule to be altered if
required. In addition, the average dose intensity of cisplatin
of weekly regimen was equivalent to that of three-weekly
regimen. Therefore, weekly cisplatin is predicted to play an
important role in the future. We thus believe that there is a
need for a randomized trial comparing high-dose (100 mg/
m?) three-weekly cisplatin and weekly cisplatin as a basic
CRT regimen in the near future.
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I. TPF #EOIIR
B EA
(Emi i ERE L ¥ 5 —RRmE e v ¥ — H&
M) |

iU ®Ic

B LA A D BB X FMATFINAT O TV 5 PELT
L7233 i BRI B L RE 2 AR DR RS
BIBEI AT b NS, & BITEE TEMEECIHE 2 IRF L
R RW TR T % 5 PR TRADEBIIZTH
n, EESACKT 2 IERREOEERIE L TWS Y,
a2 AR § 5 (LRI
(CCRT) &, HEITHEERD AWK U TR Z2iaEE L
TEWIEFVANTEHEIN TS, LrL, BOR
LRI &R TSR R % CCRT AT
TELVEAIDH Y, EETIEREFTEOMEL 2o
Twa, ¥72, CCRT iZBFHIHEDMLICIFFE LT
WA, ERERICHT 2 HHEIRIRETACGER ST
Wi\, —JF, ST BRI ORI HETT
+ %8 A{bE3EE (Induction Chemotherapy; IC) &, &
T OMEBARE & BT 5 B & EIBER O 2 By L
LCHODNCTE TOVIRAVEVAT STV
(CDDP) & 5-FU offfl (FP) 2MEEML YA &SN
TWhe AT LB ALK LT IC BZF LZE
BUIFHBI VI ERMLN TS, FIZICIKK Lo T
BRI complete response (CR) 455 b MBI DF
BIZEITCH Y, 0L RERNGHRETREREZ BT
Bk CHARFHZEBTE, TOMREELE
OBEFBEEINLZEPFEREENSLL)ICEoTE

- 2)

L7245 T IC 2 MBIICHAT T 5 120 RO
WEHIGEFBEOBEREIRKD b N TWh, FIZ CRED
BWL IR Uk bNS, CDDP & 5-FU OBHRE
1ZZESR, §72bH CR & partial response (PR) & dH b
FEAIEE WD CR Rix 10~20% DIEHE L L7
LdRIFLiREZ bRV,

—J, EETREEER T A Y F Y U RIATA
E % & AREEBRBREOFSMEITR EN TV BBUE,
BEIREE S A L CRBEIR A H 5Dk Ky F v
(DOC) T&H B, AFICBIT B ETHEAHLFAZ R
X L7:DOC »# THHE T 22.2% ORFIFEE R

( Jon J Cancer Chemother 38(7): 1098-1102, July, 2011)

LY, CDDP & OB B2 THRRERIC B\ TR 45%,
AAFEIE R EE 10 2B & B R BEAE LN, A
=B WTd DOC & CDDP D4t FIFRE DRI 33~
53%, AEAERARERILE 9.6~11 A F & FBRIC BREF 7 R
FESNTWSY, &512DOC & CDDP, 5-FU D 3
# A (TPF i TPF) WEWEHELRL, CRED
#£3%£® CDDP & 5-FU @ 2HIBEH L KB L THWwI &
A5 Colevas HIC E o THRESNEEEIND L) %o
729, L#L CDDP & 5-FU I DOC %1% % Z £I2&
DEIVEE D EINT B EE X bNb, 4H, TPFICL5E
FHEEZRAACKT 2 ICOBERKEE, BETLATY
R4 REBRFEICOWTHE L, TPFICET 24%
OREEICOWTEET b,

1. TPFEEICED ICOERYE

KR A & T F U Y AH, 2000 4512 pignon BT
FoTHESNTWD, 63 DE/ERILEFERT 10,741
BIOEGZTEE L2bDTH Y, {ERED R
VTR MR b HEE L C 5 SRR T 8% D LRY
MEEZIDTVLY, E5|2, 2009 FIET— & FEH
S, CCRT i 6.5% O 5 4EAEFRALFALNTHY,
YATEBERAANCK T B CCRT HEMERE L L THRM
ERTWEY, —F, ICIowTIE, EFICHT 2 ER
FREFED bRV E ERTWSAS, FP 2T L:
15 BRER IOV TN LR TR FPIC L 2 IC I 54
ERCHT % 5% (p=0.1) OERENRDD o7z
ZxnTws®, 512, FPIZDOC &Nz 7z 3AIGH
O TPF EF 2 b2k s LTEB SN2 £ 10k o
720 1999 4E1Z Colvas B IZHEERM A ICHEIG & ko728
*4 VREHXITH S DOC % CDDP & 5-FU IZmzzV
VAV EFELCTHEE SN H51E CDDP, 5-FU,
DOC & 14 IR ¥ &MA7 4 FBH IR FRE
CHBELTHRELTWS Y, Z0EFHIE 100% &3k
BIENEDOTHIPFEE DML LOLDICSFUD
WMEZT, SblcafaR) vaEEHLZVWLIAY
BFEELTWEY, 2LC, TPFOIC L LTOHMAYE
CHE LT 2 oS MHRARSHKRVTHER SN, T
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Overall Survival
HogefE, (F) os 14.5
NY— R (95% CI)  0.73(0.56~0.94)

p-value 0.02
Progression-free Survival
HoufE (F) 8.2
NF—TFH (95% CI)  0.72(0.57~0.91)
Log-rank p~value 0.007
=0E, % 59*
p-value 0.006

18.8 30 71
0.70(0.54~0.90)
0.006

11 13 36
0.71(0.56~0.90)
0.004

72" 64** 727
0.07

":CCRT # *" {3tk

% 2 TAX324 BHEROEHIRE

Overall Survival

£ 131
YA 124
EFHETRRE (B) 70.6
HETFER
24F 67%
34 62%
5 4E 52%
AT —VRIERF (B)
il 90.2
% 58.6
Progression—free Survival
EIEE 113
R B A E (A) 33.1
EHEEEA
24 ' 54%
34 50%
54 45%
Z7—=VH (H)
il 71.2
Y 25.1

101
145
34.8 0.74 (0.58~0.94) 0.014

55%
49%
42%

65.1 0.69 (0.36~1.31) 0.26
25.1 0.74 (0.57~0.97) 0.03

87
13.2 0.75 (0.60~0.94) 0.011

42%
38%
34%

21.4 0.65 (0.37~1.15) 0.14
12.2 0.76 (0.60~0.98) 0.03

5 FIZ 2007 £ 0 New England Journal ICB#E S
72 TAX323 SER & TAX324 BB TH 5P (1), ¥
T TAXS23 HERIZI—o vy NOXRHEINV—F
EORTC # 5 MEE NI b DTH Y, 358 Bl E B
BICEI A 2 BT T ESEI S AERI B HF I N,

Ihbix, EALEEEE LTFP & TPF ICEREE
DA AT, FP & LT CDDP iZ 100 mg/m* T4
1 HE#5 L 5-FU 21,000 mg/m>T&E 1 HEA L
S5SHEICS AFHOBFREERS & Lz TPF EETIE
CDDP it 75 mg/m? DOC it 75 mg/m*TE dIcE 1 |
Bic#5 L, 5-FU X 750 mg/m>T& 1 HEA5 5 HHE
DFefiteE & Lizo BAFEBEIZ2I BT EIC4a—

(3TTk 16 A %)

AMEATEN, ZORBITEE OMEHREE 70 Gy £7213%
SEIRE T4 Gy BT bNIz. ZOMR, EAHE I TPF
RFP I LCHEBICRIFTH Y, EHEAFIELE
EFHETHHERICHE > T, BIFERTIX, TPFI4F
FERIBAASFP & LT grade 3, 4 ORI EDP o 72
25, Bl WERE, OWZE, BOIBERERZLLAFP OF
WE L, FPIZBWT CDDP, 5-FU DR SGEVE NI &
EREL, BHEEDAEZDOCEMAALZ EICLSE
VERDOERIIKRELMBEICE RV EEZ bz, K
12, TAX324 #BXE, KED Posner bDZIV—79b
RESNIDDOTHY, i) TPFHEES 7213 FP it
BB AbEEEL LTCEDOHIC CCRT 21173 5%



1100

MABEGRER T 2o WEITRIBE TR RRES &
B E Big LR & Fhize 501 F DIEFIH Bk
KN TPF 721 FPIREIVAIT LN 21 B3 T —
A DILBIEED AT X Nizo FPEEIE TAX323 & Ak
T & %% TPF i CDDP 100mg/m?®- dayl, 5-FU
1,000mg/m? - day1~4 & LT DOC & 75 mg/m® T
day 11238 5. Li=o IC O, ANKTFF VT 70~
74 Gy OBETEIRE R AT Lz ARBRIT 201142 A
WCHRE T 6 FEDBIEMEIC X A BEBES A RESINT
W39, BEEOTREEL 72.2 78 T5 FEFRR
TPF ©52%, FPBET 42% ThH h, LFHHIEPEE
&%, 70.6 8, 34.8 08 & TPF THEICHK > T»
7o ERRLBIR AT — VRN BRIIEGESSIT ST Y,
TPF 3B EEIRFIGEFI R stage V CHBRICAEFHRA R
BVWEREZoTWD (K2, 2OX) I TPF kN
AR RTVEED RV EFHETH S, LIPLE
BT, SECRET 2SR EWHEZIT o 28]
STREEL DICERE P22 LTHBY, TPF OFl
VEFIZEHIN % QOL DT O RR v L BT
Vho NLDF—F 20, EFTEERFAICKT A1
BB OEEGL VA VIETPF THAZLDILETY
AFFEHEN D00 B HBIRTD %o

2. bibhHHETL TS TPF &E

2000 4E 1 B 205 2003 4F 8 A ¥ CICE L beARigRE
Bt v ¥ — B L CERERRFEZIE BEER B
W, stage I ML TEEEROZVWRIBROEEATR
SE RN LT IC & LTbFRER T 25
18] % 58217 retrospective WZHET L7zRERICO W TR
%o WMATICM72o T, EFIO—MIREE Performance Sta-
tus (PS) X 0~1 CHE#IZ 20 M e LRI Z
ol T, REWMKRETER N BRIOIERS
DB R SN TV AER & Lize TNTOEFTI
= L AEERSICET A HBE AEREZIE Lz, 3R
R I ESE R B HA 8 3 UCTE, BIfEREE,
National cancer institute toxicity criteria ver.2.0 1998
HAZER JCOG ML HH Lo ABIERICHEL-T, 3H
OBRE5EEHE LY, T TETHEREERIAER 3
Blcst LT, EERR58Th b CDDP 70 mg/m’ day
1, 5-FU 700 mg/m?/day C day 1 2* 5 day 5 Filiix5
2% C DOC % 60 mg/m”C day 1 i< xiH# 5 L7z,
2 DR, 3FITRTT grade VOBWEA (HIMRkRD
CEHERRET, MMRRS, BIMERD) A Hhic.
Z@72, CDDP % 60 mg/m’& L 5-FU % 700 mg/m®/
day Tday 1 55 day 4 & U CETEREDNA 46 THRE
L7-kEE, grade VO RHIMBRFEAD 1 PIDOAT, G-CSF
PR CRECRETETH o7z, £ I TRIFEDERSG X

Btk

% 3 TPFEIEIC X5 IC HfTOHEkE

1 BIF7 performance status
S R i AT (NG LY R
V7 Foyr7Y 7T A 60mg/min LE
WBC 4,000/mL 2Lk
Hb 12.0mg/dL Bk &&E
3 BETEITH A Bulky mass
TR
5 IR
IR RE
T HEEESRE
WEEEE

S

(SCHEk 19 2 HUWE)

¥ a2 —i&, DOC ¥ CDDP B DB D 60 mg/m” T
day 1 \2 Bi# 5 L, 5-FU i& 700 mg/m?/day T day 1
5 day 4 F T 96 B O AHER S & Lz, CDDP
OEBEEEF D2 day 012 2,000 mL, day 1 24,000
mL, day 212 2,000 mL OASEHEIT o072, Tz, il
W& LTr 9=k b u> (40pug/kg) % CDDP 50
1 BRRIRIIC 30 4 C AR S L7z, IFRERBAIZOWT
%, grade3 PR BEEFHRERBAIOE LC G-CSF
B R Lize SHEOREGE %o IERIX 51 BITH
Ve 44 B, oM T B, EIERIE 60.8 R TH o7 FIE
BID stage i stage I 23641 12.3%, stage WA 7 BIT
14.3%, stage IV A% 36 Bl 73.5% T stage I Bl
87.8% % L7z 7273 L stage SO VIR ALE 2
Bl stage FIOMES A B XA L7 HMETIZCRA15
B, 29.4%, PR S 24 BT 47.1% TdH HERhEIL 76.5%
Lo fze ERALRICOERR T FIREEE TR 6 Fl
75%, FUHEERE CEP 19 B186.4%, T - TR TRA
17 %1 70% T - 720 Stage Bl TOEHEIL stage I TH
#9515 1 83.3%, stage I TZER)H 7 Bl 100%TH Y
stage IV CIEZERNH] 26 1 72.2% T o 2o EFOF %
IZBILC CR & 72 - 7= 15 BITIE, 161D HEMFHT
B, 4G CEBETRIGBREBINLEZD D B 24 TH
FLUEME 2o Tze BIERTRAMKBSVERDOT
Grade 1 BLEIE 96.1%3H L Grade 3 1% 33 81 64.7% 12
53 720 G-CSF % L7279 Grade 4 & % o 72iE
BliZ A BN d ol ZOEPORIERA L LT grade 1
DBREAFITITEENCHD bR, 2 T—ARITIF 21 F141%
T grade 2 DEHRFEI G b Nz T B HGEA
o B CHE L. TR grade 2 28 12 B 24% (2 FHE
L, 3BIC grade3 & 7% VB B L7zo MRERITEE
T grade 2 BLEOIERIZ 200 720 BLED XD RIGER

BLBEWEH THo 7205, FHREMIZTo T, ICD

HERARIBEIT PN TBYBEIFICEFRESLLEERD
N, FRICOWTIEHEERBEEZITo THLPITTRE



