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LYMPH NODE AND DISTANT METASTASIS
AFTER EMR OR ESD

SOPHAGEAL SQUAMOUS CELL carcinoma invad-

ing the muscularis mucosae or deeper is associated with
increased risks of lymph node metastasis and distant
metastasis. Follow-up examinations should therefore include
confirmation of the presence or absence of lymph node
metastasis and distant metastasis.’” Lymph node metastasis
and distant metastasis are usually detected within 2 years
after EMR or ESD, but can occur after 4 years."!! Regular
long-term follow up is thus essential. To our knowledge,
however, no study has clearly defined an effective protocol
for follow up after EMR or ESD in patients with a high risk
of lymph node metastasis or distant metastasis. At present,
follow-up protocols are decided by individual hospitals.
Many hospitals carry out computed tomographic (CT)
examinations of the neck, chest, and abdomen at 6-12-
month intervals,*'” and some include ultrasonography (US)
of the neck and abdomen or endoscopic ultrasonography
(EUS)."

Although no study has also defined an effective protocol
for follow up after esophagectomy, many institutions carry
out CT or US at 3—-6-month intervals and modify this sched-
ule as required by evidence of disease progression or the
number of years after surgery.'*¢ A phase 1l study evaluat-
ing the efficacy of combined treatment with EMR and
chemoradiotherapy is currently ongoing in patients with
clinical stage 1 esophageal carcinoma (JCOGO0508 trial). One
of the major objectives of this trial is to evaluate the effec-
tiveness of EMR and ESD for esophageal squamous cell
carcinoma with submucosal invasion. This trial is registered
with the UMIN Clinical Trials Registry, number UMIN553.
In this clinical trial, CT of the neck, chest, and abdomen is
carried out and tumor markers, such as squamous-cell car-
cinoma antigen, arc measured at 4-month intervals during 3
years of follow up. The clinical practice guidelines for
esophageal cancer proposed by the Japan Esophageal
Society recommend that CT of the chest and abdomen, US
of the neck and abdomen, and EUS are carried out at 6-12-
month intervals during routine long-term follow up after
EMR or ESD."

INCIDENCE OF METACHRONOUS
ESOPHAGEAL 5QUAMOUS CELL CARCINOMA
AFTER EMR OR ESD

ATIENTS WITH ESOPHAGEAL squamous cell carci-
noma tend to have a high incidence of metachronous
esophageal squamous cell carcinoma (10-15%), which can
develop any time after treatment.’** Long-term follow up is

© 2013 The Authors

therefore essential. Patients with multiple LVL tend to have
a high risk of metachronous esophageal squamous cell
carcinoma.'®™® Strict follow up by upper gastrointestinal
endoscopy is thus mandatory.

INCIDENCE OF SECOND PRIMARY CANCER
AFTER EMR OR ESD

ATIENTS WITH ESOPHAGEAL cancer are at high

risk for a second primary cancer,” atiributed to the pres-
ence of common risk factors for each cancer in the upper
aerodigestive tract. The concept of field cancerization has
also been implicated in the pathogenesis of second primary
cancers. 2%

The incidences and types of second primary cancer differ
depending on factors such as years of data collection,
follow-up periods, and characteristics of hospitals. A national
registry established by the Japan Esophageal Society found
that double cancers develop in approximately 20% of patients
with esophageal cancer, including 8% with synchronous
cancers and 12.2% with metachronous cancers. The most
common types of double cancer were, in descending order,
gastric cancer, head and neck cancer, colorectal cancer, and
lung cancer.?

One study reported that head and neck cancer was the
most common double cancer.” Most studies estimate that
double cancers of the head and neck develop in approxi-
mately 10% of patients with esophageal cancer. In the head
and neck region, pharyngeal cancer is most common.>*
Esophageal cancers with a high risk of double cancer of the
head and neck are characterized by the presence of multiple
esophageal cancers or multiple LVL.#

Recent progress in endoscopic techniques such as magni-
fying endoscopy and image-enhanced endoscopy coupled
with increased emphasis on screening the head and neck
region in patients with esophageal cancer has facilitated the
carly detection of head and neck cancer on upper gastrointes-
tinal endoscopy.**®*' In response to this phenomenon, an
image-enhanced laryngoscope was developed and recently
introduced at departments of otolaryngology, facilitating the
early detection of cancer on follow-up visits.***

Double cancers of the esophagus and the stomach have
few common risk factors, in contrast to double cancers of the
esophagus and the head and neck. Smoking is considered a
risk factor for esophageal cancer and gastric cancer® In
Japan, however, the high prevalence of gastric cancer may be
largely attributed to atrophy of the gastric mucosa due to
Helicobacter pylori infection.

Although standardized protocols for follow up after EMR
or ESD have yet to be established to facilitate the early
detection of a second primary cancer, regular follow up

Digestive Endoscopy © 2013 Japan Gastroenterological Endoscopy Society
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of the head and neck, esophagus, and stomach by upper

gastrointestinal endoscopy is essential. Moreover, cancer’

screening should include examination of the head and neck
region by an otolaryngologist, examination of the lungs by
chest radiography or CT, and colorectal examinations,
including fecal occult blood tests or colonoscopy, carried out
at suitable intervals.

JAPAN ESOPHAGEAL COHORT STUDY

REVIOUS STUDIES HAVE reported that multiple

LVL of background esophageal mucosa are associated
with a very high risk of multiple cancers arising in the
esophagus,'®*? as well as in the head and neck region.”?
The ability to use the Lugol-voiding pattern as a biomarker
for the risk of second primary cancers in the esophagus and
the head and neck region after EMR or ESD in patients with
esophageal cancer would facilitate early detection and treat-
ment of metachronous multiple cancers, contribute to
improved outcomes of EMR or ESD, and come closer to
realizing an optimal surveillance period after EMR or
ESD.

A multicenter cohort study (Japan Esophageal Cohort
Study: JEC Study) is ongoing to investigate the risk of
metachronous multiple cancers and to assess the time
required for their development after EMR or ESD, using
Lugol-voiding pattern as a biomarker in patients who have
esophageal squamous cell carcinoma with invasion limited
to the mucosa. This trial is registered in the UMIN Clinical
Trials Registry, number UMIN1676.

The primary endpoint is the cumulative incidence of
metachronous multiple cancers of the esophagus, as assessed
by Lugol-voiding pattern. Secondary endpoints are to esti-
mate: (i) the total annual number of cases of metachronous
multiple cancer of the esophagus, as assessed by the Lugol-
voiding pattern; and (ii) the cumulative incidence of metach-
ronous multiple cancers of the head and neck region, as
assessed by the Lugol-voiding pattern.

The procedure for follow-up observation was established
by consensus. Upper gastrointestinal endoscopic examina-
tions of the head and neck, esophagus, and stomach and
Lugol chromoendoscopy were carried out at 3-month inter-
vals for up to 6 months after EMR or ESD. Subsequently,
these examinations were carried out at 6-month intervals.
The head and neck region was examined by an otolaryngolo-
gist at the time of EMR or ESD and at 1-year intervals
thereafter (Fig. 1).

A total of 331 patients were enrolled and have completed
the predetermined follow-up observations. The data are now
being analyzed. An optimal protocol for surveillance after
EMR or ESD will be proposed on the basis of the study
results.

FUTURE DIRECTIONS

HE GUIDELINES OF the National Comprehensive
Cancer Network (NCCN) in the USA include a
procedure for follow up after EMR in patients with Tis or
Tla cancer.’” These guidelines recommend that upper gas-
trointestinal endoscopy is carried out at 3-month intervals
during the first year after EMR and at 1-year intervals there-
after. However, these recommendations are not supported by
references, and their basis and validity rerhain unclear. The
clinical practice guidelines for esophageal cancer proposed
by the European Society for Medical Oncology (ESMO)
recommend that appropriate action should be taken on the
development of symptoms or other abnormalities because
evidence showing that regular follow up can improve out-
comes is lacking®
Future studies are necessary to produce robust evidence
supporting protocols for follow-up observation in patients
with esophageal cancer. Patients should be enrolled and fol-
lowed up in accordance with consensus-based protocols,
such as the aforementioned JEC Study. Whether such proto-
cols improve the outcomes and quality of life of patients with

eEMR/ESD | | Endoscopy? || Endoscopy? Endoscopy! Endoscopyt Endoscopy!
N/ M ¥ S N
4 > 3 months 3 months 6 months _{ \I_ 6 months © 6months 'l/\r

Screenihg by '
otolaryngologist

Screening by )
otolaryngologist

. 5creening by

Figure 1

otolaryngologist

Surveillance after endoscopic mucosal resection or endoscopic mucosal dissection in the Japan Esophageal Cohort Study.

+Head and neck region, esophagus, and stomach were examined and Lugol chromoendoscopy was carried out.
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esophageal cancer and whether the proposed methods are
sound from the viewpoint of medical economics should also
be evaluated.
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Abstract

Purpose We speculated that a systematic program to
manage radiation dermatitis might decrease the incidence
of severe or fatal cases in head and neck cancer patients
receiving radiotherapy. Here, we conducted a prospective
phase II study to clarify the clinical benefit of a Dermatitis
Control Program (DeCoP) that did not use corticosteroids.
Patients and methods Head and neck cancer patients
scheduled to receive definitive or postoperative radiother-
apy were enrolled. Radiation dermatitis was managed with
a DeCoP consisting of a three-step ladder: Step 1, gentle
washing; Step 2, gentle washing and moistening of the
wound-healing environment; Step 3, prevention against
infection, gentle washing and moistening of the wound-
healing environment. The primary endpoint was the inci-
dence of grade 4 dermatitis.

Results A total of 113 patients were registered between
January 2009 and February 2010. Eighty patients received
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radiotherapy as an initial approach, while the remaining
33 received radiotherapy postoperatively. Grade 3 and 4
dermatitis events occurred in 11 (9.7%) and 0 (0%,
95% confidence interval 0-3.2%) patients, respectively.
Median radiation dose at the onset of grade 2 dermatitis
was 61.5 Gy (range 36-70 Gy) and median period between
onset and recovery was 14 days (range 1-46 days).
Conclusion The Dermatitis Contro] Program has prom-
ising clinical potential. Radiation dermatitis might be
manageable if gentle washing and moistening of the
wound-healing environment is done.

Keywords Head and neck cancer - Cancer nursing -
Dermatitis - Radiotherapy

Introduction

Chemoradiotherapy is now commonly used in the treat-
ment of head and neck cancer. For example, single-agent
cisplatin concurrent with radiotherapy is now the nonsur-
gical standard care for locally advanced squamous cell
carcinoma of the head and neck (SCCHN) patients {1-3],
and is also considered the standard adjuvant therapy for
high-risk postoperative patients [4—-6]. Recently, induction
chemotherapy using cisplatin, 5-fluorouracil, and docetaxel
followed by chemoradiotherapy has shown promise for
locally advanced head and neck cancer patients at high risk
of distant metastases [7, 8].

However, as treatment strength increases, so too does the
risk of toxicity. Acute skin reactions like radiation dermatitis
are common, and not only risk interrupting treatment but can
even be fatal. Although various topical medications have
been used to manage and treat radiation dermatitis, there
remains no agreement on the best treatment plan [9, 10].
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Among those being considered, there is strong evidence
supporting the efficacy of a simple treatment plan that
involves only gentle washing and moistening of the wound-
healing environment [11, 12]. Here, we describe a pro-
spective phase II study that uses a Dermatitis Control
Program (DeCoP) incorporating a three-step plan, which
includes gentle washing and moistening of the would-
healing environment but no corticosteroid use, for head and
neck patients receiving radiotherapy.

Patients and methods

This single institution prospective phase II study was
approved by the institutional review board of the National
Cancer Center Hospital before the start of patient enroll-
ment. This trial was registered with UMIN-clinical trials
registry (UMIN-CTR: UMINO0O0001579).

Eligibility

Patients fulfilling the following criteria were enrolled:
histologically confirmed SCCHN; 20-75 years of age;
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status between 0 and 2; normal organ function; and
scheduled to receive definitive or postoperative radiother-
apy (>50 Gy). Written informed consent for treatment was
obtained from all patients before its initiation.

Treatment

The main protocol was the ‘Dermatitis Control Program’. This
systematic program consists of a three-step ladder (Table 1).

Supportive treatment for grade 0—I1 radiation dermatitis
(Step 1)

The basic concept of this step is ‘watchful waiting’.

All treatments for radiation dermatitis prevention except
gentle washing were avoided. All patients were instructed
on how to wash with lukewarm water and mild soap for

Table 1 Dermatitis Control Program steps

Dermatitis grade
(CTCAE ver. 3.0)

0 1 2 3
Step 1: Gentle wash @) O @] (@]
Step 2: Moistened wound environment A O O
Step 3: Infection prevention A A ©]

O, Treatment done unconditionally; A, treatment done if feasible

routine care. Physicians or expert nurses observed each
patient for dermatitis at least twice a week.

Supportive treatment for grade 2 radiation dermatitis (Step 2)

The basic concept of this step is ‘minimally required
intervention’. The irradiated area was covered with gauze
and moistened with either vaseline or dimethyl isopropyl-
azulene. All outpatients and their families were instructed
on how to cover and moisten the irradiated area. For
inpatients, gauze coating was done by the patient or nurse.
An example of Step 2 is shown in Fig. 1.

Supportive treatment for grade 3—4 radiation dermatitis
(Step 3)

The basic concept for this step is similar to that of Step 2
except for the use of preventative action against infection.
Physicians or experts including wound, ostomy, and conti-
nence nurses observed for dermatitis every business day. If no
infection was noted, antibiotic drugs were not administered.

Toxicity

Adverse events related to acute toxicity by radiotherapy or
chemoradiotherapy were coded according to the common
terminology criteria of adverse events, version 3 (CTCAE
ver. 3.0). According to these criteria, grade 2 radiation
dermatitis includes moderate to brisk erythema, patchy
moist desquamation mostly confined to skin folds and
creases, and moderate edema. Grade 3 radiation dermatitis
consists of moist desquamation other than skin folds or
creases and bleeding induced by minor trauma or abrasion.

Radiation dermatitis was evaluated by physicians or nurses
based on dermatitis grading according to the CTCAE ver. 3.0,
followed by DeCoP performed according to the grading. The
investigators’ gradings were subsequently evaluated by a
central review committee using photographs.

Irradiation methods

Irradiation dose and modality (conventional radiotherapy,
intensity-modulated radiotherapy or proton beam therapy)
varied according to primary site and tumor stage. Full-face
immobilization (thickness 2 mm) was used for all patients
to minimize set-up error. Target volumes were defined in
accordance with International Commission on Radiation
Units and Measurements Reports 50 and 62.

Treatment evaluation and statistical analysis

The primary endpoint of this study was the incidence of
grade 4 dermatitis. Skin breakdown has the potential for

@ Springer
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Fig. 1 Dermatitis Contro}
Program Step 2. The case was a
44-year-old-male with
T4N2cMO oro-pharyngeal
cancer. He was treated with
induction chemotherapy
followed by chemoradiotherapy.
The irradiated area was covered
with gauze and moistened with
dimethyl isopropylazulene. It is
very important that not only the
physicians but also the co-
medical staff understand where
the radiation field is

infection, which risks disrupting radiotherapy treatment.
Unplanned disruption was defined as one or more days of
interruption, excluding weekends or days for planned
machine maintenance.

If the true rate of grade 4 dermatitis was 7% or less and
the true rate of disruption was less than 16%, the DeCoP
was applied. To conduct statistical analysis with 90%
power and a one-sided type-I error of 5%, a minimum of
104 patients were needed. However, we assumed that 15%
of our patients would ultimately be excluded from analysis
due to violation of the protocol or other reasons, and thus
estimated that 120 patients were needed.

Descriptive statistics, including mean, standard devia-
tion, median, range, and percentage, were used to describe
patient demographics, and pathological and clinical
characteristics.

Results
Patient characteristics
One hundred and twenty patients were registered between

January 2009 and February 2010. Seven patients were
excluded from analysis due to a change in treatment strategy

@ Springer

(surgery for three patients, palliation for three patients) and
refusal to participate after registration (one patient). The
remaining 113 patients are characterized in Table 2.

With regard to treatment strategy, 80 patients (71%)
received radiotherapy as an initial approach, and the
remaining 33 (29%) in a postoperative setting. The major
combination chemotherapy regimen was cisplatin alone
(537113, 47%).

Treatment compliance

All patients received the planned radiotherapy without any
dose reduction. The rate of unplanned breaks in radiotherapy
was 10.6% (12/113) owing to acute toxicity (two patients),
PEG trouble (one patient), emergency tracheostomy (one
patient), infection (three patients), unplanned machine
trouble (one patient), patient discretion (two patients), and
other reasons (two patients). Of these, the median interval of
radiation interruption was 4 days (range 1-5 days), and no
unplanned break of more than 1 week occurred.

Toxicity

The toxicity profile during radiotherapy/chemoradiotherapy
is shown in Table 3. No fatal hematological events occurred.



Int J Clin Oncol (2013) 18:350-355

353

Table 2 Patient characteristics

Table 3 Toxicity

Characteristics n
No. of patients 113
Age, years

Median (range) 63 (22-87)
Gender

Male/female 93/20
Performance status

0-1/2 99/14
Primary site

Naospharynx 13

Oropharynx 23

Hypopharynx 18

Larynx 33

Tongue, oral cavity 12

Unknown 14
Radiotherapy setting

Postoperative RT 33

Definitive RT 80
Treatment strategy

IC —» CRT 25

CRT 43

RT alone 45
Radiation dose, Gy

Median (range) 70 (54-70)
Combination

Cisplatin alone 53
Chemotherapy

Cisplatin and 5-FU 11

Cisplatin and S-1 2

Other platinum 1

CRT Chemoradiotherapy, /C induction chemotherapy, RT radiother-
apy, 5-FU 5-fluorouracil

Mucositis and dermatitis were the most common non-
hematological toxicities.

Grade 2 and 3 dermatitis events were seen in 63 (56%)
and 11 (9.7%) patients, respectively. No grade 4 dermatitis
events were seen (0%, 95% confidence interval 0-3.2%).
Median time until the onset of grade 2 dermatitis was
43.5 days (range 23-60 days) and the median radiation
dose at onset was 61.5 Gy (range 36-70 Gy). Median
period between onset and recovery was 14 days (range
1-46 days) and the median time until recovery from the
initiation of radiotherapy was 57 days (range 39-91 days)
(Fig. 2).

Grade 3 mucositis events in the categories ‘clinical exam’
and ‘functional/symptomatic’ occurred in about half of the
patients for each. Weight loss was recorded in 22 grade 2
patients, but not in any grade 3 patients. No treatment-related
deaths occurred.

Dermatitis grade (CTCAE ver. 3.0)

1 2 3 4 % 3 and 4

Leucopenia 23 34 4 1 44
Neutropenia 71 20 1 1 1.8
Anemia 13 30 1 2 2.7
Thromobocytopenia 16 6 3 0 27
Nausea 23 26 5 0 4.4
Mucositis

CE 11 56 42 1 38.1

FS 15 44 47 0 41.6
Xerostomia 14 60 2 0 1.8
Dermatitis 39 63 11 0 9.7
Febrile neutropenia - - 1 0 0.9
Weight loss 19 22 0 0 0

CE Clinical exam, FS functional/symptomatic
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Fig. 2 Time to onset (upper) and recovery (lower) of > grade 2
dermatitis. Median time to onset of grade 2 dermatitis from the
initiation of radiotherapy was 43.5 days (range 23-60 days), and
median radiation dose at onset was 61.5 Gy (range 36-70 Gy). In
several cases, dermatitis became worse after the end of treatment.
Median time to recovery from grade 2 dermatitis from the initiation of
radiotherapy was 57 days (range 39-91 days). Recovery did not take
more than 6 weeks in any case
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DeCoP data

All 113 patients received the planned dose of radiotherapy.
The median radiation dose was 70 Gy (range 60-70 Gy)
and the median duration of radiotherapy treatment was
49 days (range 33-63 days).

The frequency of using either Steps 2 or 3 to control
dermatitis during radiotherapy was 63% (71/113), while at
2 weeks and 1 month after the end of radiotherapy it was
19% (21/113) and 2% (2/113), respectively.

Discussion

The primary endpoint of this study was the incidence of
grade 4 dermatitis, which did not occur in any patient (0%,
95% confidence interval 0-3.2%). Grade 2 and 3 dermatitis
events were seen in 63 (56%) and 11 (9.7%) patients,
respectively. Given that radiotherapy is contraindicated in
the presence of grade 4 dermatitis, these findings suggest
that our DeCoP has good clinical potential.

To date, two randomized trials [11, 13] have assessed
the effectiveness of washing. Roy et al. {13] conducted
trials with 99 patients randomized to washing with soap
and water or no washing, and found a significantly higher
incidence of moist desquamation in the non-washing
group; while Campell et al. [11] randomized 99 women
receiving adjuvant radiotherapy for breast cancer into
one of three groups with different washing practices, and
found a significant reduction in itching score at the end
of treatment and a reduction in erythema and desqua-
mation scores at 6 or § weeks after treatment in patients
who washed with soap and water independent of bolus
dose.

Based on these results, we established Step 1 in our
DeCoP as washing only.

Patients received elaborate instructions on how to wash
properly. The median time to the onset of grade 2 derma-
titis was 43.5 days (range 23-60 days). The frequency of
Steps 2 or 3 at 2 weeks and 1 month after the end of
radiotherapy was 19 and 2%, respectively. These results
show that radiation dermatitis in head and neck lesions can
be managed with minimal intervention.

This report has two major limitations. One is that, in our
trial, we could not mention the prevention of dermatitis.
Another is that it is not enough to mention whether corti-
costeroids are useful or not for the management of der-
matitis because this trial is not a randomized study.

Given this minimal invasiveness, the DeCoP used here
appears to be not only useful for clinical practice, but also
effective as a control measure for large-scale randomized
control trials investigating topical corticosteroids and other
medications for dermatitis. Such studies are necessary
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because although corticosteroids remain frequently pre-
scribed for the management of radiation dermatitis in
clinical practice, the evidence for their effectiveness has
been inconclusive [9, 12, 14-16].

To change our clinical practice, a further large-scale and
qualified phase III study may play a great role.

In conclusion, the results above suggest that radiation
dermatitis in head and neck lesions may be manageable if
only gentle washing and moistening of the wound-healing
environment is done during radiotherapy.
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Abstract

Background Although the use of Sr-89 chloride in the
treatment of patients with prostate and breast cancer has
been widely reported, little information is available about
its use for other malignancies. Here, we retrospectively
analyzed the clinical profile of Sr-89 chloride in various
patients with painful bone metastases.

Methods Entry criteria were a pathologically proven
malignancy, clinically diagnosed multiple bone metastases,
and adequate organ function. Sr-89 chloride (Metastron)
was given by single intravenous infusion at 2 MBqg/kg over
2 min. Self-reported outcome measures were used as a
response index, including pain diary data on a 0-10
numeric rating scale (NRS).

Results  Fifty-four consecutive patients with painful bone
metastases were treated with Sr-89 chloride at the National
Cancer Center Hospital East between March 2009 and July
2011, consisting of 26 with breast/prostate cancer and 28
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with other malignancies (lung 8, head and neck 6, colo-
rectal 6, others 8). Thirteen (24 %) patients experienced a
transient increase in pain, which was categorized as a flare-
up response. Grade 3—4 anemia was observed in 6 patients,
3 of whom required blood transfusion. Regarding efficacy,
response rates and complete response rates were 71.2 %
and 34.6 %, respectively, and time to response from the
initiation of treatment was 36 days (range, 13-217). No
significant difference in response rates was seen between
patients with breast/prostate cancer and other cancers
(breast/prostate 69.2 %, other 73.1 %; p = 0.76).
Conclusions As in patients with breast and prostate can-
cer, Sr-89 chloride is a promising agent for the treatment of
painful bone metastases in patients with various other
malignancies.

Keywords Palliative care - Radiation oncology -
Radiation therapy - Radionuclide - Pain control

Background

The prevalence of painful osseous metastases varies among
different types of cancer. Approximately 65 % of patients
with prostate or breast cancer and 35 % of those with
advanced cancers of the lung, thyroid, and kidney develop
symptomatic skeletal metastases. The management of bone
pain in these patients remains challenging, and no stan-
dardized procedures have yet been adopted. In patients
with multifocal osteoblastic metastases, systemic admin-
istration of radiopharmaceuticals is the preferred adjunc-
tive therapy for pain palliation.

Similar to calcium, strontium is a divalent cation that is
incorporated into hydroxyapatite in bone after intravenous
injection [1]. Sr-89 chloride (Metastron) is the first U.S.
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Food and Drug Administration-approved radiopharmaceu-
tical for bone pain palliation. The therapeutic effect derives
from the beta particles, which have an energy penetration
range of up to 6—7 mm in soft tissues and 3—4 mm in bone
[2]. Sr-89 has a half-life of 50.5 days, and decays to stable
yttrium-89, emitting high-energy beta particles (£ ax,
1.46 MeV) and 0.01 % of gamma-rays (910 keV).
Administration poses no radiation risk to others, and
patients can accordingly be treated on an outpatient basis.
Studies of Sr-89 pharmacokinetics have demonstrated that
plasma clearance is variable (1.6-11.6 I/day), with overall
total-body retention of 20 % in a healthy population at
90 days after injection, particularly in the normal skeleton.
Osteoblastic lesions show as much as five times greater
radiopharmaceutical uptake and more prolonged retention
than areas of normal bone in the same patient (lesion/
normal bone ratio, 5:1) [3, 4].

Although the clinical profile of Sr-89 for prostate or
breast cancer patients has been widely described [3, 5-9],
little information is available concerning patients with
other malignant diseases. Here, we conducted a retro-
spective analysis to clarify the clinical profile of Sr-89 in
patients with multiple bone metastases arising from various
other cancers.

Patients and methods
Patients

Entry criteria were a pathologically proven malignancy,
clinical presence of multiple bone metastases detected by
bone scintigraphy, and adequate organ function.

Patients eligible for external-beam radiotherapy (RT) or
surgery were basically excluded from Sr-89 candidates.

Written informed consent for treatment was obtained
from all patients before the initiation of treatment. This
study was approved by the Institutional Review Board of
National Cancer Center Hospital, Japan.

Pretreatment evaluation

All patients underwent a complete blood count and serum
chemistry testing at entry. Patients who fulfilled any of the
following criteria were ineligible: (1) white blood cell
count less than 2,000/mm>; (2) platelet count less than
75,000/mm?>; (3) hemoglobin less than 9 g/dl; and (4)
serum creatinine greater than 2.0 mg/dl or creatinine
clearance less than 30 ml/min. All patients underwent bone
scintigraphy before treatment. Information about pain and
analgesic effect was obtained by physician interview in
accordance with standard NRS practice.

@ Springer

Protocol treatment

Sr-89 chloride (Metastron) was given by single intravenous
infusion at 2 MBg/kg over 2 min followed by a 20-ml
saline flush. Premedication was not routinely performed.

Follow-up, response evaluation, and toxicity

Patients visited the outpatient clinic for a complete blood
test and interview every 2 weeks from the initiation of
treatment until 2 months after treatment. Self-reported
outcome measures were used as response index, including
pain diary data on a 0-10 numeric rating scale (NRS) [10,
11]. Complete response (CR) was defined as a minimum
NRS of 10 % or less than that at the initiation of treatment,
partial response (PR) as a minimum of 50 % or less than
that at the initiation of treatment, and no response (NR) as a
minimum NRS of equal to or greater than that at the ini-
tiation of treatment.

Toxicities were graded using the Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0.
Biweekly follow-up was continued until toxicities were
easily manageable.

Statistical analysis

Survival curves were estimated using the Kaplan—-Meier
product-limits method with the log-rank test. Overall sur-
vival was calculated from the start of treatment to the date
of death or last confirmed date of survival. Survival time
was censored at the last confirmation date if the patient was
alive. Univariate analysis was conducted using the log-rank
test.

Results
Patient characteristics

Fifty-four consecutive patients with painful bone metasta-
ses were treated with Sr-89 chloride at the National Cancer
Center Hospital East between March 2009 and July 2011.
All patients were reviewed. Patient characteristics are lis-
ted in Table 1. Twenty-six patients (48 %) had breast or
prostate cancer. Twenty-six (48 %) had received chemo-
therapy in the 6 months before the initiation of treatment,
among whom the median interval between the last che-
motherapy and protocol treatment was 87 days (range,
0-164). Thirty-one patients had received prior palliative
radiotherapy for bone metastases.

Of the patients, 23 (43 %) had received bisphosphonate
therapy before Sr-89 administration, and all these patients
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Table 1 Patient characteristics

Total Breast/prostate  Other

Number of patients 54 26 28
Age, median (range) (years) 64 (34-89)
Gender, male/female 25/29 12/14 13/15
PS, 0-1/2/3 22/23/9 14/9/3 8/14/6
Primary site

Breast 15

Prostate 11

Lung 8

Head and neck 6

Colorectal [

Other 8
PS performance status
Table 2 Toxicity

Grade (CTCAE ver. 4.0)
3 4 % 3/4

Leucopenia 0 1 1.8
Neutropenia 0 1 1.8
Anemia 5 1 11.1
Thrombocytopenia 2 2 74

CTCAE common terminology criteria for adverse events

continued to receive bisphosphonates during and after Sr-
89 administration. Sixteen (70 %) of the breast/prostate
cancer patients received bisphosphonate therapy, although
only 7 patients (25 %) of patients with other cancers
received therapy.

Toxicity

Thirteen (24 %) patients experienced a transient increase in
pain, which was classified as a flare-up response. Profiling
of other nonhematological toxicities was hampered by the
frequent use of additional supportive interventions during
and after protocol treatment, including morphine or other
medications. Hematological toxicity is summarized in
Table 2. Grade 3-4 anemia was observed in 6 patients, 3 of
whom required blood transfusion within 2 months after
protocol treatment. One patient developed disseminated
intravascular coagulation (DIC), which might have been
related to either Sr-89 administration or primary disease
progression or to both.

Efficacy

Two patients were excluded from response evaluation
because of sudden death unrelated to the use of Sr-§9

Time to response (Breast/Prostate vs Others)

days
e
200 4
100
< “'” °
;j N — &
R e [ — |
® 2
0 -
Breast/Prostate Others

Fig. 1 Time to response (breast/prostate cancer vs. other). Time to
response was calculated from the initiation of treatment to the day of
pain relief (>PR). Median time to response in breast/prostate cancer
patients was 46 days (range, 13-217); that in other cancer patients
was 31 days (range, 14-73). There was no significant difference
between breast/prostate cancer patients and others

chloride. One patient with lung cancer died 7 days after Sr-
89 administration. Hepatic failure caused by liver metas-
tases was considered to be the main cause of death.
Another patient with gastric cancer died 31 days after Sr-
89 administration. At first visit after Sr-89, his performance
status was 2. However, after the first visit, his condition
was rapidly worsened by cachexia.

Overall response rate was 71.2 % and CR rate was
34.6 %. Median time to response was 36 days (range,
13-217 days). Median time to response in breast/prostate
cancer patients was 46 days (range, 13-217), whereas that
in other cancer patients was 31 days (range, 14-73)
(Fig. 1).

Analgesic use at 2 months after treatment was decreased
for only 11.5 % of patients. With a median follow-up
period of 6.8 months, median survival time was
6.1 months and the 1l-year overall survival rate was
28.0 %. Median survival time was significantly longer in
patients with breast or prostate cancer than in those with
other malignancies (Fig. 2).

Next treatment after Sr-89

After Sr-89 treatment, 9 patients received chemotherapy as
a next treatment. The remaining 43 patients received best
supportive care. Of those, 12 patients received palliative
radiotherapy for bone metastases; median time from Sr-89
to next radiotherapy was 48 days (range, 13-252 days).

Predictive factors

Age, primary site (breast/prostate vs. others), history of
chemotherapy, and onset of flare-up response were
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— Breast/Prostate cancer
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Fig. 2 Overall survival. Median survival time and 1-year survival
rate were 8.0 months and 39.9 %, respectively, in patients with
breast/prostate cancer, and 4.9 months and 17.9 % in those with other
cancers. Overall survival was significantly longer in patients with
breast/prostate cancer than in patients with other cancers (p = 0.008)

Table 3 Univariate analysis of predictive factors associated with
response

n RR (%) P value HR (95 % CI)
Age (years) 1.01 (0.96-10.6)
Gender
Male 23 73.9 0.70 0.78 (0.23-2.65)
Female 29 69
Primary site
Breast/prostate 26 72 0.76 1.21 (0.36-4.02)
Other 26 68.2
Prior chemotherapy
Yes 25 53.8 0.90 0.92 (0.28-3.07)
No 27 76.9
Flare-up response
Yes 13 53.8 0.12 2.86 (0.76-10.7)
No 39 76.9

RR reponse rate, HR hazard ratio, CI confidence interval

investigated in univariate analysis (Table 3), but no sig-
nificant predictive factor was identified.

Discussion

The clinical profile obtained in this study suggests that Sr-
89 chloride may be of benefit in the treatment of painful
bone metastases, not only in patients with breast and
prostate cancer but also in those with various other
malignancies.

Previous studies have identified hematological toxicity
as one of the main side effects of Sr-89 chloride [6, 12, 13].
Hematological toxicities were present in the present study
also but were of acceptable severity, albeit that the
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frequency of anemia was slightly higher than in previous
reports. Further, the incidence of flare-up response was
higher than with radiotherapy. Previous reports have shown
similar results [6, 12], which appears to support the
hypothesis that the incidence of flare-up response increases
with increasing volume of bone metastases.

Among other findings, overall response rate was 71.2 %
and CR rate was 34.6 %. Overall response rate was 69.2 %
in breast and prostate cancer and 73.1 % in other cancers.
These results showed that Sr-89 chloride had definite
benefit in patients with painful bone metastases.

Our present results are of particular clinical valuable
given the relative paucity of information about the clinical
profile of Sr-89 chloride in cancers other than breast and
prostate.

In this study, we used self-reported outcome measures as
response index, including pain diary data on a 0-10
numeric rating scale (NRS). However, analgesic use was
decreased for only 11.5 % of all patients at 2 months after
treatment, and considerable discrepancy was seen between
the results calculated by the diary and interview response
indexes.

In clinical practice, analgesic use is seldom decreased
even when the patient reports a decrease in bone pain.
There are two major reasons for this: first, analgesics may
also be required for other pain; and second, a decrease in
analgesic use carries the risk that pain will recur. The
recurrence of pain is a fatal outcome, particularly in
patients receiving best supportive care. For these reasons,
because a change in the amount of analgesics used does
not reflect the response to Sr-89 chloride, we consider
that this variable should not used as an index in clinical
practice.

The predictive factors of response to Sr-89 are still
controversial. Some investigators have found a better
response in patients with good condition, and a poorer
response with far-advanced metastatic disease [9, 14-16].
On the other hand, in some reports no significant difference
was seen in patient background between responders and
non-responders [17, 18].

In the present study, age, primary site (breast/prostate
vs. other), history of chemotherapy, and onset of flare-up
response were investigated in univariate analysis, but no
significant predictive factor was identified.

The primary site of cancer and treatment history had no
impact on the efficacy of Sr-89 chloride in univariate
analysis, suggesting that Sr-89 chloride can be considered
regardless of the primary site and treatment history.

Two major limitations of this study warrant mention.
First, pain-free survival could not be evaluated because of
the difficulty in conducting detailed and frequent inter-
views in patients receiving best supportive care. Second,
the small scale and retrospective design of the study meant
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that significant predictive factors of efficacy could not be
adequately investigated.

Nevertheless, we consider that these results will be
valuable for clinicians concerned with the difficult issue of
bone pain control, particularly in view of the paucity of
other data on this agent.

Conclusion

Sr-89 chloride may useful in the treatment of bone
metastasis pain in patients with various malignancies, as it
is in those with breast and prostate cancer.
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Proton beam therapy for nasal cavity and/or paranasal malignancies:
Sadamoto Zenda and Tetsuo Akimoto
Department of Radiation Oncology, National Cancer Center Hospital East

Summary

Proton beams are characterized by their rapid fall-off at the distal end of the Bragg peak and sharp lateral
penumbra, depending on energy, depth, and delivery. These physical characteristics give proton beam therapy
(PBT) a better dose distribution than X-ray irradiation, and PBT is now deemed a feasible and effective treat-
ment modality that provides curative high-dose irradiation to the tumor volume without increasing normal tis-
sue toxicity.

There are several published data about the outcomes of proton beam therapy for head and neck cancer from
our institution. On the other hand, 91 patients who satisfied both criteria, definitive or postoperative PBT (>
50GyE) from January 1999 through December 2008, and more than 1 year follow-up, were traced to check the
late toxicity. The median observation period was 57.5 months (range 124 ~ 162.7), and the median time to
onset of Grade 2 or greater late toxicity except cataract was 39.2 months (range 2.7 ~ 99.8 months). Grade 4
visual loss occurred in 5 patients.

We consider that a relatively short observation period will result in the underestimation of late toxicity.

In the present study, we found many events which would not usually be encountered without long-term fol-
low-up, and an adequate understanding of the toxicity profile of PBT in these patients thus requires long-term
follow-up.

Key words : Proton beam therapy, Nasal cavity, Late toxicity
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