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CHANGES IN PATTERNS OF CARE FOR LIMITED-STAGE SMALL-CELL LUNG
CANCER: RESULTS OF THE 99-01 PATTERNS OF CARE STUDY—A NATIONWIDE
SURVEY IN JAPAN '
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Japan
Bac! nd: This study was undertaken to analyze the practice process of thoracic radiotherapy (TRT) and eval-
uate in patterns of care for patients with limited-stage small-cell lung cancer (LS-SCLC) in Japan.

Methods and Materials: The Patterns of Care Study (PCS) conducted the second nationwide survey of care process
or patien C treated by using TRT between 1999 and 2001.

Results: The PCS collected data for 139 patients with LS-SCLC (man-woman ratio, 5:1; median age, 69 years; age
> 70 years, 43%; Karnofsky Performance Status > 70, 73%: and Stage III, 88%). Median total dose was 50 Gy.
Twice-daily TRT was used in 44% of patients. Median field size was 12 x 14 cm. The most ¢ ly used phot

energy was 10 MV (77 %), whereas obsolete techniques using “*Co or X-ray energy less than 6 MV comprised 12%.
Three-dimensional conformal therapy was used with 12% of patients. Computed tomography simulation was per-
formed in 40% of cases. Only 12 patients (8.6 %) received prophylactic cranial irradiation (PCI). Concurrent che-
motherapy and TRT (CCRT) was used for 94 patients (68%). Only 6 patients (4.4%) entered clinical trials.
Compared with the previous PCS 95-97, significant increases in the use of CCRT (34-68%; p < 0.0001), twice-daily
TRT (15-44%; p < 0.0001), and PCI (1.7-8.6%; p =0.0045) were observed, although the absolute number of pa-

tients receiving PCI was still extremely low.
Conclusions: Evid
yet widely accepted in Japan.

© 2008 Elsevier Inc.

based CCRT and twice-daily TRT has penetrated into clinical practice. However, PCI is not

Patterns of Care Study, Small-cell lung cancer, Thoracic radiation therapy, Nationwide survey, Practice process.

INTRODUCTION

The Patierns of Care Swmdy (PCS) is a retrospective study
designed to investigate the national practice processes for
selected malignancies during a specific period (1). In addition
to documenting practice processes, the PCS is important in
developing and spreading national guidelines for cancer
treatment. In Sept 1998, the Japanese PCS conducted the first
nationwide survey for patients with lung cancer treated using
thoracic radiotherapy (TRT) between 1995 and 1997 (PCS
95-97). The main findings from the PCS 95-97 are summa-
nzed as follows. First, the use of TRT for patients with

limited-stage small-cell lung cancer (LS-SCLC) in Japan is
predominantly influenced by institutional characteristics,
rather than age group. Second, patient age significantly influ-
enced the use of chemotherapeutic modality, such as etopo-
side and cisplatin for patients with LS-SCLC (2, 3).
Because results of several key clinical studies of patients
with LS-SCLC were reported between 1997 and 1999, it
seems meaningful to evaluate whether practice processes in
Japan were changed accordingly. The second PCS for lung
cancer investigated patient characteristics, workup studies,
the process of TRT, and use of chemotherapy in patients
with LS-SCLC treated by using TRT between 1999 and
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2001. The objectives of the present study are as follows. First,
compile processes in TRT for patients with LS-SCLC treated
between 1999 and 2001, and second, compare patient charac-
teristics and treatment modalities between the PCS 95-97 and
PCS 99-01 in Japan.

METHODS AND MATERIALS

Between July 2002 and August 2004, the PCS conducted a second
national survey of radiation therapy for patients with lung cancer in
Japan. The Japanese PCS developed an original dara format for
patients with lung cancer. The PCS performed an extramural audit
survey for 73 (38 academic and 35 nonacademic institutions) of
556 institutions by using stratified two-stage cluster sampling and
collected data for 768 eligible patients with lung cancer. Data collec-
tion consisted of two steps of random sampling. Before random
sampling, all institutions were classified into one of four groups. Cri-
teria for stratification were described elsewhere (2, 4). Briefly, the
PCS stratified Japanese institutions as follows: Al, such academic
institutions as university hospitals or national/regional cancer center
hospitals treating 430 or more patients per year; A2, academic insti-
tutions treating fewer than 430 patients; Bl, nonacademic institu-
tions treating 130 or more patients per year; and B2, those treating
fewer than 130 patients per year. Cutoff values for numbers of
patients treated per year between Al and A2 institutions and Bl
and B2 institutions were increased from those used in the previous
PCS because of the increase in number of patients treated using
radiation therapy in Japan (4).

Eligible patients included those with 1997 International Union
Against Cancer Stages I-III lung cancer treated by using TRT
betwesn 1999 and 2001, with Kamofsky Performance Status
(KPS) greater than 50 before the start of treatment and no evidence

of other malignancies within 5 years. The Intemnational Union

Against Cancer staging system was used because the PCS compre-
hensively surveyed patients with non-SCLC and those with SCLC.
As mentioned, Stages 1-111 SCLC do not precisely match the defini-
tion of LS-SCLC by Mountain (5). However, no definition of this
term has been universally accepted. The PCS survey of TRT charts
showed that for patients with SCLC, the umor could be encom-
passed within the TRT field. Thus, in the present study, all patients
were regarded as having LS-SCLC.

The aims of this study are to provide pattems of practice concemn-
ing: (/) patient background; (2) workup studies: (3) TRT. including
photon energies, total dose, spinal cord dose, field arrangements,
prescription point, and use of prophylactic cranial iradiation
(PCI); and (4) chemotherapy, including agents, number of chemo-
therapy cycles, sequence of chemotherapy, and TRT. Patient back-
ground included demographics and medical status, such as KPS,
comorbidities, stage, and whether treated on an outpatient basis.
In addition, practice pattems of the PCS 99-01 were compared
with those of the PCS 95-97.

To validate the quality of collected data, the PCS used the Internet
mailing list among all the surveyors. In situ real-time check and
adjustment of the data input were available between each surveyor
and the PCS committee. In tables, “missing’ indicates that the
item in the data format was left empty, whereas “unknown’ means
that the item in the format was completed with data unknown. We
combined missing and unknown in tables because their meanings
were the same in most tases; no valid dara were obtained in the
given resources. Cases with unknown values were included when
both percentage and significance values were calculated. Statistical
significance was tested by using chi-square test. A p < 0.05 was

considered statistically significant. Overall survival, assessed from
the first day of radiation therapy, was estimated by using the
Kaplan-Meier product-limit method, and differences were evaluated
using log-rank test.

RESULTS

Patient backgrounds

There were 141 patients with SCLC, which constituted
18% of all patients with lung cancer surveyed. Of those, 2
patients underwent initial surgical resection and adjuvant
postoperative imradiation. Thus, in the present.study, the
PCS analyzed the remaining 139 patients who did not
undergo surgery (Table 1).

There were 116 men and 23 women with an age range of
36-85 years (median, 69 years), Patients older than 70 years
constituted 43% of the patient population. For that elderly pa-
tient pool, the institutional breakdown was as follows: 31% in
Al, 39% in A2, 50% in B1, and 50% in B2 (p = 0.037). For
comorbidities, the most frequent adverse medical conditions
were cardiovascular disease (34%) and diabetes (14%). Se-
venty-three percent had KPS of 80% or greater. Comparison
of four institutional groups failed to show differences in terms
of patient background other than patient age and KPS. Pa-
tients with KPS of 80 or greater comprised 89% of Al, 55%
of A2, 74% of B1, and 65% of B2 strata (p = 0.0071). A ma-
jority of patients (88%) had Stage IIl discase. There were no
significant differences in distributions of T and N classifica-
tions or clinical stages between institutional groups. Only
5% of all patients were treated on an outpatient basis.

Workup studies

Workup studies are listed in Table 2. Pretreatment workup
included chest computed tomography (CT) in 96%, bron-
choscopy in 93%, brain CT or magnetic resonance imaging
in 86%, and bone scan in 79% of surveyed patients. Chest/ab-
dominal CT and bone scan were used for a majority of
patients, whereas positron emission tomography (PET) was
used for an extremely small number of patients. Comparison
of four institutional groups failed to show differences in
terms of workup studies.

Practice process of TRT

Thoracic radiotherapy methods are listed in Table 3. Me-
dian total dose of TRT was 50 Gy, and median field size
was 12 x 14 cm. Median dose to the spinal cord was 42
Gy. A CT simulator was used for planning in 40% of patients.
Three-dimensional conformal therapy was used in 12%. The
planning target volume included the ipsilateral hilus in 96%,
ipsilateral mediastinum in 96%, contralateral mediastinum in
84%, contralateral hilus in 17%, ipsilateral supraclavicular re-
gion in 25%, and contralateral supraclavicular region in 15%.
Field reduction during the course of TRT was done for 61%.
Twice-daily radiotherapy was used for 44%. Photon energy
generally was 10 MV (77%), whereas obsolete techniques us-
ing ®Co or X-ray energy less than 6 MV were used for 12%.
Only 12 patients (8.6%) received PCL. Median dose of PCI
was 25 Gy. Only 6 patients (4.4%) entered clinical trials.
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Table 1. Patient and tumor characteristics

Stratification of institutions
Characteristics Al A2 B1 B2 Total p-value
No. of patients 36 23 54 26 139
Age (y) 0.037
Range 44-85 36-81 40-81 54-85 36-85
Median 69 68 71 vil 69
>70 (%) 31 39 50 50 43
Sex 0.780
Men 30 18 47 21 116
Women 6 9 7 5 23
Karnofsky 0.013
performance status
=80 (%) 89 55 74 65 73
Clinical stage/UICC 0475
1997
1 0 1 2 2 5
ITA, IIB 3 3 4 1 11
mA 10 6 19 10 45
111:] 23 13 28 13 77
Unknown/missing 0 0 1 0 1
T classification 0.569
T1-2 14 11 25 14 64
T34 22 12 28 12 74
Unknown/missing 0 0 1 0 1
N classification 0.551
NO-1 7 4 9 6 26
N2-3 29 19 44 20 112
Unknown/missing 0 0 1 0 1
Abbreviation: UICC = ional Union Against Cancer.

Institutional stratification influenced several radiothera-
peutic parameters (Table 4). Photon energy of 6 MV or
greater was used for 97% of patients in Al, 96% in A2,
87% in B1, and 69% in B2 institutions (p = 0.0006). The
%Co machines were not used in any Al to B1 institutions.
Twice-daily radiotherapy was used for 57 of 113 patients
in Al to B1 institutions, but only 4 of 26 patients in B2 insti-
tutions were treated in that manner (p = 0.0012). The PCI was
used for 7 of 36 patients (19%) in A1 institutions, but only 5
patients (4.9%) in the remaining institutions (p = 0.0073).
Use of a CT simulator was more frequent in Al (52%) and
A2 (65%) compared with Bl (34%) and B2 (17%)
institutions (p = 0.011).

One hundred twenty-nine patients (93%) received sys-
temic chemotherapy. Of those, platinum-based chemother-
apy constituted 98%. Concurrent chemotherapy and TRT
(CCRT) was used for 68% (73% of patients who received
systemic chemotherapy). Median number of chemotherapy
cycles was four. Median times from the first day of systemic
chemotherapy to the first date and last date of TRT were 3 and
44 days, respectively. Proportions of patients who received
chemotherapy were 97% in Al, 96% in A2, 91% in B1,
and 89% in B2 institutions (p = 0.49).

Comparison between two PCS studies
Patient backgrounds and practice patterns in PCS 99-01
were compared with those in PCS 95-97. Differences

between the two studies are listed in Table 5. Based on
two-stage cluster sampling, the ratios of academic to nonac-
ademic institutions were almost equal in the two surveys.
Although median age in PCS 99-01 was slightly older than
that in PCS 95-97, patients’ backgrounds were similar in
the studies. Use of obsolete treatment equipment (photon
energy < 6 MV and *Co) decreased from 20% in PCS 95-
97 to 12% in PCS 99-01 (p = 0.06). The greatest differences
were seen in the use of twice-daily TRT and CCRT. Twice-
daily TRT increased from 15% in PCS 95-97 to 44% in PCS
99-01 (p < 0.0001). Use of CCRT in PCS 99-01 was twice as
high as in PCS 95-97 (68% vs. 34%; p < 0.0001). Although
a significant increase in the use of PCI was observed
(1.7-8.6%; p = 0.0045), the rate was still extremely low in
Japanese practice.

Table 2. Percentage of patients examined by using each
diagnostic technique in the course of staging

Chest CT 9%6%
Chest MRI 7%
Bronchoscope 93%
Bone scan 79%
Abdominal CT 88%
Positron emission tomography 2%
Brain CT or MR1 86%

Abbreviations: CT = puted tomography; MRI = magnetic

resonance imaging.
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Table 3. Process of thoracic radiation therapy for patients

Table 5. Comparison of reatment modalities between

with limited-stage small-cell lung cancer two studies

Median total dose (Gy) 50 Background and PCS 9597  PCS 99-01
Median spinal cord dose (Gy) 42 treatment process (n=174) (n=139)
Use of CT simulator (%) 40
Three-dimensional conformal therapy (%) 12 SCLC/all lung cancer (%) 16 18
Beam energy (%) Median age (y) 65 69

“Co 1.4 KPS > 70 (%) 70 73

<6 MV 10.8 Stage I1I (%) 87 88

=6 MV 88 Median total dose (Gy) 50 50
Median field size (cm) 12 % 14 Photon energy <6 MV or *Co (%) 20 12
Field reduction during treatment (%) 61 Use of CT-simulator (%) NA 40
IRB-approved protocol reatment (%) 4.4 Twice-daily thoracic 15 44
Twice-daily radiotherapy (%) a4 radiotherapy (%)*
Prophylactic cranial irradiation (%) 8.6 Chemotherapy used (%) 92 93
Area included in planning target volume (%) Concurrent chemoradiation (%) 34 68

Ipsilateral hilus 96 Prophylactic cranial 19 8.6

Ipsilateral mediastinum 96 irradiation (%)

Contralateral mediastinum B4 Survival at 2-years (%) 34 45

Contralateral hilus 17

Ipsilateral supraclavicula 25 Abbreviations: PCS = Patterns of Care Study; SCLC = small-cell

Contralateral supraclavicula 15 lung cancer; KPS = Kamofsky Performance Status; CT = computed
Systemic chemotherapy (%) 93 tomography; NA = not available.
Concurrent chemotherapy 68 * p < 0.0001 by chi-square test.

and thorcic radiotherapy (%) ' p < 0.0001 by chi-square test.

! p = 0.0045 by chi-square test.
bbreviations: CT = computed tomography; IRB = institutional

review board.

Comparison of preliminary outcomes between studies
There are known limitations in survival analyses in this
type of retrospective survey study. Still, preliminary out-
come data in the two studies could be compared. Overall
survival rates of the entire patient pool in each study are
shown in Fig. 1. Two-year survival rates in PCS 95-97
and PCS 99-01 were 34% and 45%, with a median
follow-up of only 11 months in both studies, respectively.
Median survival times of the patient pools in PCS 95-97

Table 4. Process of thoracic radiation therapy influenced
by institutional stratification

Stratification of institutions

Characteristics Al A2 Bl B2 Total p-value
Photon energy 0.0006
“Co o 0 0o 2 2
<6 MV 1 1 7 6 15
=6 MV 35 22 47 18 122
Twice-daily 0.0012
fractionation used
Yes 18 11 28 4 61
No 18 12 26 22 78
Treatment planning 0.011
Use of CT 52 65 34 17 40
simulator (%)
Prophylactic cranial 0.0002*
irradiation used
Yes 7 2 3 0 12
No 29 17 48 24 118

Unknown/missing 0 4 3 2 9

Abbreviation: CT = computed tomography.
* Al vs. A2-B2; p = 0.0073.

and PCS 99-01 were 14 and 17 months, respectively. These
differences did not reach a statistically significant level.

DISCUSSION

Results of the present PCS reflect national treatment trends
for TRT for patients with LS-SCLC in Japan between 1999
and 2001. Through this second nationwide audit survey
and data analysis, PCS established the general pattems of
care for patients with LS-SCLC in Japan. Results also
show the influence of the structure of radiation oncology
on the process of TRT and how state-of-the-art cancer care
supported by clinical trial results has penetrated into the
national practice process during the study period.

During the study period, TRT for LS-SCLC constituted
less than one fifth of all radiation therapy for patients with
lung cancer. This result was similar to data from the United
States (6). Use of such staging studies as chest CT, bone
scan, and PET scan for patients with SCLC was in line
with guidelines (7) and very similar to the report from the
United States (6). A PET scan in clinical use was still scarce.
Only a small fraction of patients participated in clinical trials
similar to those observed in the United States. In Japan,
twice-daily TRT was used more frequently and PCI was
used less frequently compared with the United States. How-
ever, it should be noted that subjects of the PCS in the United
States were treated between 1998 and 1999, preceding the
results of key studies that supported the use of twice-daily
radiation therapy and PCIL.

The study shows that more suitable photon energies were
used in TRT at academic institutions. Thirty-one percent of
patients in B2 institutions were treated with a linear acceler-
ator with less than 6 MV or a ®*Co machine that did not meet
the standard of care for equipment to treat patients with lung
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Fig. 1. Kaplan-Meier estimate of overall survival of patients with
Stages I-1IT small-cell lung cancer surveyed in the 1995-1997
(dark line) and 1999-2001 (bright line) Patterns of Care Studies in
Japan,

cancer, although this rate decreased from PCS 95-97 (>40%
in B2) and was somewhat favorable compared with postoper-
ative radiation therapy for patients with lung cancer in the
same period (8). The availability of CT simulators was
greater than 50% in academic institutions, but only one third
in B1 and even lower in B2 institutions. In modern radiation
therapy, CT-based treatment planning is essential for TRT to
achieve optimal target coverage while reducing the dose to
normal tissue. Twice-daily TRT was used more frequently
for patients in Al to B1 institutions than patients in B2 insti-
tutions. The PCI was used for 19% of patients in Al institu-
tions, but only 4.9% of patients in the remaining institutions.
Although the general quality of radiation oncology improved
from PCS 95-97, results of the present study show that insti-
tutional stratification still influences the structure and process
of radiotherapy, such as availability of CT simulators, the
flexibility of external beam energy selection, and use of
evidence-based cancer care in Japan,

During the past 20 years, survival prolongation in patients
with LS-SCLC was attained mainly by clinical trials that
studied some aspect of radiation therapy, such as integration
of TRT (9, 10), optimization of timing and fractionation of
TRT (11), and introduction of PCI (12). The TRT is an essen-
tial component of the standard management of patients with
LS-SCLC. Two meta-analyses showing the advantage of the
addition of TRT to systemic chemotherapy, published in
1992 (9, 10), preceded our first national survey (PCS 95-
97). In PCS 99-01, although 43% of all surveyed patients
were older than 70 years and 23% of all patients had KPS
of 70% or less, 93% of all patients received chemotherapy,
This percentage is very similar to that in PCS 95-97 (2, 3).

When interpreting our data, it is important to note that they
are limited to patients who received TRT as part of their over-
all treatment regimen. However, these two surveys showed
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that use of systemic chemotherapy was reasonably high in
Japanese practice. Based on several studies published during
the past 10 years, CCRT up front has emerged as a standard
of care generating the highest survival rates (11, 13, 14). A
landmark study supporting twice-daily TRT was published
in 1999 after the previous PCS 95-97 (11). In that study, Tur-
risi et al. (11) showed a significant benefit in 5-year survival
rate with the use of twice-daily TRT (45 Gy in 1.5 Gy frac-
tions twice daily) concurrent with chemotherapy compared
with once-daily TRT (45 Gy in 1.8 Gy fractions every
day). Use of CCRT in PCS 99-01 (68%) was twice as high
as in PCS 95-97 (34%). Similarly, there was a notable
increase in the use of twice-daily TRT after PCS 95-97, In
the present study, 44% of patients received twice-daily
TRT, nearly three times as high as in PCS 95-97. Although
it is still unclear whether twice-daily TRT to 45 Gy in 3
weeks is superior to a higher total dose of 60-70 Gy delivered
by using more standard fractionation, it seems that diffusion
of twice-daily TRT to Japanese practitioners was rapid. It
seems likely that the marked increase in use of twice-daily
TRT with concurrent chemotherapy in Japan contributed to
the widespread use (95%) of inpatient treatment in PCS 99-
01. In general, once-daily treatment is better accepted for out-
patient care, whereas twice-daily scheduling is convenient
for the care of inpatients, but at greater cost. Marked
increases in the use of CCRT and twice-daily TRT indicates
greater acceptance of these treatment modalities by radiation
oncologists across Japan.

However, PCI has yet to be systematically adopted in
Japanese practice. Despite the 1999 publication of another
landmark trial that showed the survival advantage of PCI
for complete responders (12), only 8.6% of all patients
received this intervention. At the time of PCS 95-97, the
role of PCI had not been established and it was used for
only 1.9% of all patients (2). Before the present survey, it
was expected that the percentage of patients who received
PCI would be greater on the basis of the meta-analysis.
Although a slight increase in use of PCI was observed, the
rate was still extremely low in Japan. Information about the
number of complete responders was outside the audit. How-
ever, a complete response rate of at least 50% is expected for
study subjects (15). Whether this is caused by the small num-
ber of radiation oncologists in Japan or the small number of
patients who received radiation therapy for cancer treatment
1s unknown. We reported previously that the number of full-
time radiation oncologists is low, especially in nonacademic
institutions in Japan (2). According to cancer statistics in
Japan, radiation therapy was used for only 11.3% of all
patients with cancer in 1999 compared with medical
(27.5%) and surgical treatment (69.9%) (16). It is not clear
why evidence-based PCI has not yet been widely accepted
in Japan as opposed to the rapid diffusion of CCRT and
twice-daily TRT in clinical practice. Tt appears that physi-
cians in Japan hesitate to use PCI, and their patients are reluc-
tant to receive PCI even if it is beneficial. Results of the
ongoing third national survey in Japan will be particularly
interesting in this regard.
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Nonsignificant survival improvement in patient outcome
was observed between PCS 95-97 and PCS 99-01. The cur-
rent PCS has limitations in terms of outcome analysis be-
cause of a short follow-up period, significant variations in
follow-up information according to institutional stratification
(4, 17), and difficulties in outcome survey. One of the ulti-
mate goals of the PCS is to determine how structure and pro-
cesses of radiation therapy affect patient outcomes, including
local control, survival, and quality of life. However, since
2006, personal information is strictly protected by law and

outcome surveys are difficult to perform in Japan, even for
patients with cancer. Cancer is not yet a reportable disease
in Japan, Currently, limitations in data accumulation con-
cemning patient outcomes in this type of survey encouraged
us to develop new health care data collection systems and
linkages among systems that make systematic recording
and analysis of structure/process and outcome data part of
routine quality monitoring (Japanese National Cancer Data-
base, funded by the Ministry of Health, Labor, and Welfare
Japan).
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Questionnaire Survey of Treatment Choice for Breast Cancer
Patients with Brain Metastasis in Japan: Results of a Nationwide
Survey by the Task Force of the Japanese Breast Cancer Society
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Obijective: A nationwide survey was performed to investigate the current patterns of care for
brain metastasis (BM) from breast cancer in Japan.

Method: A total of 351 survey questionnaires were sent to community or academic breast
oncologists who were members of the Japanese Breast Cancer Society as of December
2005. The questionnaire consists of 40 multiple choice questions in eight categories.
Results: Of 240 institutions sent survey questionnaires, 161 (67.1%) answered; 60% of insti-
tutions answered with ‘<5’ patients with BM every year; almost half (83 of 161) screened for
BM in asymptomatic patients; surgical resection was rarely performed, as ~75% of institutions
(118 of 160 institutions) answered ‘none or one case of surgery per year’; 27% (41 of 154)
preferred stereotactic radiosurgery (SRS) over whole-brain radiotherapy (WBRT) as the initial
treatment in all cases, although -70% (100 of 154) of them answered ‘depend on cases'. The
preference for SRS over WBRT mainly depends on the impressions of breast oncologists
about both safety (late normal tissue damage and dementia in WBRT) and efficacy (better
local control by SRS). Eighty-one percent (117 of 144) of institutions did not limit the number
of SRS sessions as far as technically applicable.

Conclusion: SRS is widely used as the first choice for BM from breast cancer in Japan.
Considerable numbers of Japanese breast oncologists prefer SRS over WBRT as the initial
treatment for BM. A randomized trial comparing SRS and WBRT is warranted.

g

gery — whole-brain

Key words: breast cancer — brain melastasis — ster tic
radiotherapy

INTRODUCTION

Brain metastasis (BM) is one of the most devastating com-
plications of cancer and is usually associated with poor prog-
nosis. The incidence of BM is high among patients with
breast cancer, 10—20% in general (1). The incidence of BM
in patients with HER2/neu over-expression 1s considered to
be especially high, around 25-40% (2-5).

Whole-brain radiotherapy (WBRT) is the standard treat-
ment for most patients with BM. For patients with a single
BM, surgery followed by WBRT is superior to WBRT alone
(6,7), although some studies does not support this (8). For
patients with limited number (usually one to three) of BM,
there is a controversy as discussed later (9). For patients with
multiple (usually four or more) BM, WBRT 1is standard
treatment.

5 tactic radiosurgery (SRS) was developed in 1950s

For reprints and all pondence: Koji M Hyogo Cancer Center,
Division of Medical Oncology, 13-70 Kitaoji-cho, Akashi, Hyogo 673-8558,
Japan, E-mail: kojmatsu@hp pref hyogo jp

(10) and is now widely used as an alternative to surgery,
WBRT and sometimes both, WBRT followed by SRS boost

@ The Author (2008), Published by Oxford University Press. All rights reserved.



has also been studied (11,12) and is considered a standard
treatment  for  patients with a single metastasis,
Radiation-induced necrosis, especially after WBRT, is a rare
but irreversible complication (13), which leads to the fre-
quent use of SRS for the treatment of BM.

Withholding WBRT, SRS alone as upfront therapy is
thought to be an alternative to BM (14-17). One prospective
study compared SRS alone with SRS plus WBRT (18),
which did not show a statistically significant difference in
terms of overall survival. A relatively small sample size,
decreased local control rate and lack of difference in neuro-
logical adverse events made it difficult to conclude that SRS
alone was not inferior to SRS plus WBRT (19). Although
this evidence confirms WBRT as standard treatment, SRS
alone is widely used in daily practice.

BM in breast cancer is unique, compared with BM in
other primaries, for certain reasons. The first is the high inci-
dence of BM in breast cancer, especially in patients with the
Her2/neu subtype, which has already been mentioned. The
second is, BM in breast cancer is more radiosensitive than
that in other primary such as'non-small cell lung or
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radiation and medical oncologists, refiecting the current situ-
ation that most patients with breast cancer are treated by sur-
geons in Japan. The background characteristics of each
institution arc summarized in Table 1. Both small and large
institutions were included in this survey. In many insti-
tutions, BM was a rare complication (60% of institutions
answered ‘<5’ patients with BM every year), but some insti-
tutions treat many BM patients (=20 patients per year). In
75% (125 of 155) of institutions, the treatment decision 1s
made by a neurosurgeon and/or radiation oncologist,

More than half the institutions (83 of 161) screened for
BM, although no evidence exists to support a screening strat-
egy (Table 2). Timing of screening for BM differed,
although more than half of the institutions with a screening
strategy screen at diseasc progression. Some institutions
screened before starting trastuzumab.

renal cell carcinoma. This may lead to better local control of
BM by WBRT only. The third is the better prognosis after
diagnosis of BM, especially in patients with Her2/neu posi-
tive subtype (20). This may lead to increased concern about
radiation necrosis and failure of local control. For these
reasons, BM in breast cancer is unique in terms of risk-
benefit balance. A prospective trial, ideally exclusive to
breast cancer, is needed for optimal usage of SRS.

As preparation for a future prospective trial, the task force
of the Japanese Breast Cancer Society made a questionnaire
survey of treatment choices for breast cancer patients
with BM.

PATIENTS AND METHODS

A total of 351 survey questionnaires were sent to community
or academic breast oncologists who were board members of
the Japanese Breast Cancer Society, in December 2005. For
most institutions, one breast oncologist was sclected from
each institution. For some large institutions, two or more
oncologists were selected, b they have multiple hospi-
tals or divisions that may have different treatment strategies.
To avoid duplicated answers from the same treatment team,
we attached the statement asking to unite one answer from
one hospital or divisions. The questionnaire consists of 40
multiple choice questions in about eight categories, such as
characteristics of hospitals, screening for BM, operation,
radiation, re-irradiation, chemotherapy, SRS and cost.

RESULTS

Of 240 institutions to which we sent survey questionnaires,
161 (67.1%) answered. More than 90% of answers were
obtained from surgical oncologists; the remainders were

Table 1. Ct of each 1
Characteristics Category Number %
Number of new patients/year 1-50 34 21
51-100 57 a5
101-150 30 19
151-200 15 9
201 over 25 15
Number of new BM/year =5 95 60
6-10 a7 29
11-20 13 8
21 over 5 3
Radiation oncologist in your hospital? Yes 121 75
No 40 25
Stuff geon in your hospital?  Yes 131 82
No 9 18
Treatment decision mainly made by  Newnsurgeon n 46

Breant oncologist 40 25
Radution oncologist 32 21

Conference 12 8
BM, brain mectastasis.
Table 2. Screening
Question Answer Number k)
Screening for BM Yes 83 52
No 78 48
If yes, when? Al systemic progression 48 58
Routinely 18 21
Before Trastuzumab 9 4]
Other conditions 3 10
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Surgical resection was less frequently used as local
therapy for BM because ~75% of the institutions (118 of
160) answered ‘none or one case who received surgical
resection per year' (Table 3). The infrequent choice of surgi-
cal resection might be a result of the rigid indications for
surgery. More than 60% of institutions answered that no evi-
dence of systemic disease except for BM, or controlled sys-
temic discase by systemic therapy was crucial for surgical
resection. WBRT, not SRS, was dominantly used for post-
operative radiotherapy.

The indication for WBRT is summarized in Table 4.
Different from surgical resection, it was not dependent on
prognosis (87% of institutions answered that they considered
radiotherapy regardless of the prognosis, for symptom
relief). Even in patients with a poor performance status,
WBRT can be used. More than 30% of institutions (52 of
161) answered that they would consider WBRT for patients
with ECOG PS 4, if clinically needed. Eighty-one percent of

Table 3. Operation

Question Category Number %

BM surgery caseslyear  0-1 118 4
2-5 37 23
6-9 2
10 or more 2 1

Indication for swgery  NED other than BM 55 32
Stable systemic disease 53 1
Prognosis more than & months 15 9
Regardless of prognosis, if 48 8
symptoms treatable only by surgery

Post-surgery radiation  'WERT 102 69
SRS 45 31

NED, no evidence of disease; WBRT, whole-brain radiotherapy; SRS,
sereotactic radiosurgery.

Table 4. Radiation

Question Category Number %
for RT  Prognosi 2 14
Symptom improvement 136 B4
Upon request 3 2
PS Only 0-2 53 Ex]
Only 0-3 56 5
Regardless of PS, if icabl 39 24
Regardl of ion, upon 13 8
situation

RT, radiotherapy; PS5, perf|

Question Category Number %

Re-RT afier WBRT? Never 41 26
Only SRS 94 58
SRS or Local Rt 21 13
If indicated, 5 1
WBRT

For indication of repeat radiation Yes (some interval 16 53

(local RT or WBRT), does interval needed)

from firs WBRT matter? No 14 4

ey .

3 you tell patients

about the risk of . :\'illw_ll. but not 66 60
<I% ] 0
‘a few percentage” 19 17
“ten and a few %' 12 10
“20-40%" 5 5

institutions (124 of 154 institutions) interrupted chemo-
therapy during WBRT, although some mstitutions did not.

Table 5 summarizes the questions about re-irradiation for
patients who had progressed to BM after WBRT. More than
80% of institutions answered that they did not repeat radio-
therapy except for SRS. Interval as an indication for
re-irradiation is controversial. Sixteen institutions needed an
interval before re-irradiation, whereas another 14 institutions
did not. Regarding the risk of re-irradiation, most surgeons
estimated that the risk was greater than a few percent, but
did not present their estimate to patients numerically.

Table 6 summarizes the questions about SRS and cost.
Only 7% (13 of 154) of institutions gave WBRT as their first
choice, although ~70% (100 of 154) answered ‘depend on
cases’. The indication for SRS according to the metastatic
site, size and the number of BMs largely influenced the treat-
ment decision. Concerning the indication for SRS, 98% (98
of 100) of institutions limited SRS for only small (<3 cm)
lesions, Seventy-one percent (76 of 108) of institutions
choose SRS only for patients with a limited number (<5
lesions) of BMs. However, 81% (117 of 144) of institutions
did not limit the number of sessions as long as neurosur-
geons technically permitted SRS, There was no consensus
concerning prognosis and PS as indications for SRS. SRS
was preferred to WBRT for both safety (less dementia) and
efficacy (better BM control) reasons. The cost of SRS was
not precisely estimated by the majority of surgeons:

DISCUSSION

This survey revealed that SRS is widely used as the first
choice for BM treatment for patients with breast cancer
in Japan. Many Japanese breast oncologists prefer SRS
to WBRT as radiation therapy against BM. There are



Table 6. Stareotactic radiosurgery

Question Category Number %
First choice of RT for BM SRS 4] 27
WBRT 13 g
Depends oo cmses 100 65
1f you answer "depends on cases’, Muoumum size 70

Sprnis om what? Number of BM 100
Location of BM 45
Control of 18
systernic disease
Ps 28
Financial status B
and others

Maximum size for SRS <lem i0 n
<25cm 12 n
<Jcm 66 60
<4 em 2 2

Maximum number of BM for SRS Only smgle 3 3
2-4 kg 68
5-10 18 16
No limitation in 14 16
number

How control of systemic discase 1f good control, 12 43

influences choice of RT for BM? SRS
1f poor control, 16 57
SRS

How prognosia influences choice of SRS for poor 7 21

RT for BM? prog.
SRS for better 1n 32
Any prog. IfPSis 16 47
Evod

How many tunes will you repeat SRS Only once ] 4
Twice 15 10
Three times 6 4
No limitation in ur vl
number

‘What is the main reason you avoid Hair loss g 10

WEKIY Dementia % 3
Long treatment 16 19
Worse BM control 30 36

Experience of neurological Yes 19 27

disturbance after WBRT No 07 n

Do you know the cost of WBRT Yes el 4

E No 120 86

Do you know the cost of SRS exactly? Yes n 19
No 16 £

discrepancies between NCCN guideline recommendations
and the practice in Japan. For example, for a limited number
of BM, 30% of Japanese breast oncologists use SRS as
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adjuvant treatment although NCCN guidelines recommend
WBRT as adjuvant treatment after surgery. For multiple
BM, 30% of Japanese breast oncologists use SRS for
patients with more than five BM, although NCCN guidelines
recommend WBRT. For both a limited number of, and mul-
tiple, BM 60% of Japanese breast oncologists use SRS,
although NCCN guidelines recommend WBRT for patients
with systemic disease refractory to aggressive treatment.
What causes these discrepancies, a preference for SRS and
reluctance to use WBRT? Our survey revealed that Japanese
breast oncologists believe that SRS is a safer and more
effective treatment than WBRT, as shown in Table 6.
Interestingly, one of the major concerns about WBRT was
dementia, although 70% had not actually experienced it
Nonetheless, they did not limit the number of sessions for
SRS. It seems that they believe that SRS 1s much safer than
WBRT. Lack of recognition of the precise cost of SRS also
enhances this preference for SRS, because the current
national insurance system covers 70—90% of the total costs
of SRS, which costs 500 000 yen per session.

The present study suggests issues for future trials. First, as
shown in Table 1, the treatment decision for BM is shared
by neurosurgeons and radiation oncologists, so their collab-
oration is essential. Another suggestion is the consideration
of screening. More than half of the institutions had screened
for BM although there is no supporting evidence. This
should be taken into account when designing a clinical trial
because screening may detect BM earlier in its clinical
course, influencing the treatment choice (fewer lesions may
lead to more SRS) and the survival of BM paticnts as a
result of lead-time bias. Preference for SRS and its reasons
are also important. A future trial on SRS should answer two
questi first, is limitless repetition of SRS safer than
WBRT in terms of the long-term adverse effects of radio-
therapy? and second, is SRS superior to WBRT in terms of
local control? To these two questions, we need a pro-
spective trial comparing WBRT with SRS for patients with
breast cancer having limited number, and small size, of BM.
This kind of randomized study would need too large a
sample size to be conducted in Japan only, so international
collaboration would be needed.

One limitation of the present study is that a question-
naire from one oncologist at an institution does not
demonstrate the pattern of practice at the institution per-
fectly, because there could be many biases such as recall
bias, response bias and so on. Although the background of
institutions shown in Table 1 seems to show that this
survey describes the current pattern of practice in Japan
well, actual data from each institution are more helpful.
We have therefore planned a historical cohort study to
reduce these biases.

In conclusion, the present study showed that SRS alone is
widely used as BM treatment for patients with breast cancer
inJapan. To address the issues of both safety and efficacy, a
future prospective trial studying the optimal usage of screen-
ing, SRS and WBRT is warranted.
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Abstract Optimal management of radiotherapy for pro-
state cancer patients has become a major concern for
physicians in Japan. We reviewed published reports
identifying the differences in the patterns of care for
prostate cancer patients treated with radical external
beam radiotherapy in Japan, Germany, and the United

K. Ogawa (&9)

Department of Radiology, University of the Ryukyus,
207 Uehara, Nishihara-cho, Okinawa 903-0215, Japan
Tel. +81-98-895-3331 (ext. 2401); Fax +81-98-895-1420
e-mail: kogawa@med u-ryukyu.ac.jp

K. Nakamura
Department of Radiology, Fukuoka University, Fukuoka, Japan

T. Sasaki
Department of Radiation Oncology, National Kyushu Cancer
Center, Fukuoka, Japan

H. Onishi - M. Araya
Department of Radiology, Yamanashi University, Yamanashi,
Japan

M. Koizumi
Department of Radiology, Fujita Health University, Nagoya,
Japan

Y. Shioyama
Department of Clinical Radiology, Kyushu University,
Fukuoka, Japan

A. Okamoto - T. Teshima
Department of Medical Physics and Engineering, Osaka
University, Osaka, Japan

M. Mitsumori
Department of Radiation Oncology, Kyoto University, Kyoto,

Japan

States. The reports indicate that Japanese patients have
more advanced primary disease than patientsin Germany
or the United States. These patient characteristics for
Japan and the United States have been almost unchanged
for several years. Regarding radiotherapy, conformal
radiotherapy was less frequently administered to patients
in Japan than patients in Germany or the United States,
and the total radiation dose was higher in Germany and
the United States than in Japan. Concerning changes in
trends in the patterns of radiotherapy, the percentage of
patients treated with higher dose levels in the United
States has rapidly increased, whereas the percentage of
patients receiving these dose levels in Japan has remained
extremely low. On the other hand, hormonal therapy has
been used more frequently in Japan than in Germany or
the United States. These findings indicate that patient
characteristics and patterns of care for prostate cancer
in Japan are considerably different from those in
Germany or the United States.

Key words Patterns of Care Study - Prostate cancer
Type of institution - Radiation therapy - Hormone
therapy

I ntroduction

In Japan, the number of deaths due to prostate cancer
has been stecply increasing, especially among elderly
patients. The proportion of prostate cancer deaths
among total cancer deaths also increased from 0.9%
in 1960 to 4.2% in 2000." Since entering the prostate-
specific antigen (PSA) era, clinicians are detecting
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disease al an carlier stage, and the rates of successful
treatment for early-stage patients are at historical highs.
Moreover, radiotherapy has become much more common
because of significant advances in treatment planning
technology and methodology. Therefore, the optimal
management of radiotherapy for prostate cancer patients
has become a major concern in Japan. However, we have
not been able to evaluate national practice processes
properly owing to the limited information available.

The Patterns of Care Study (PCS) national survey is
a retrospective study designed to establish national prac-
tice processes for selected malignancies over a specific
time period.” In addition to documenting the practice
process, the PCS is important for developing and dis-
seminating national guidelines for cancer treatment that
help promote a high-quality process of care in the
country. To improve the quality of radiation oncology,
PCS methodology was introduced to Japan from the
United States.*® The Japanese PCS Working Group of
Prostate Cancer started a nationwide survey for patients
who underwent radiotherapy between 1996 and 1998.*
Subsequently, a sccond PCS of Japanese patients treated
between 1999 and 2001 was conducted, and we have
previously reported the results of the first and the second
PCS regarding radical external beam radiotherapy for
prostate cancer patients.*"

In the current study, we reviewed the published reports
of the Japanese 1999-2001 PCS study,' the German
1998-2000 PCS study," and the 1999 United States PCS
study," focusing on differences in the patterns of care
between Japan, Germany, and the United States during
approximately the same time periods. In addition, we
reviewed the changes in trends in the patterns of radio-
therapy for prostate cancer patients in Japan and the
United States by comparing their most recent PCS
results.'” Although the PCS results of Germany were
derived from only a few institutions, we believe these
results should at least roughly represent the German
national averages in the patterns of care for prostate
cancer.

Comparison of patient characteristics among Japan,
Germany, and the United States

Ogawa et al. previously indicated that during the period
of 1999-2001, most prostate cancer patients in Japan
treated with radical external beam radiotherapy had
advanced disease, with more than 80% of patients having
intermediate or unfavorable risk diseases'' (Table 1). In
contrast, Zelefsky et al. showed that in the United States
many prostate cancer patients had early-stage disease
during 1999." A comparison of patients in Japan with

those in the United States found that the Japanese
patients had more advanced disease than their U.S.
counterparts,”” The current study compared paticnts
in Japan with those in Germany, as reported by
Vordermark et al.,'* and found that Japanese patients
once again had more advanced disease than their German

.counterparts. Compared with their German and U.S.

counterparts, Japanese patients had higher pretreatment
PSA levels, more advanced T stage, and a higher propor-
tion of Gleason scores of 8-10. The median PSA level in
Japan was 20.0ng/ml versus 11.3ng/ml in Germany and
<10ng/ml in the United States. The median Gleason
combined score and the percentage of Gleason com-
bined scores of 8-10 were 7 and 34.5% in Japan, respec-
tively, whereas the median Gleason combined score was
6 in Germany and the percentage of Gleason combined
score of 8-10 was 18.8% in the Unites States. The per-
centage of T3-4 tumors was 45.6% in Japan versus 32.0%
and 6.8% in Germany and in the United States, respec-
tively. Moreover, comparing risk groups between Japan
and the United States, the proportion of Japanese
patients in the unfavorable risk group was 50.4% versus
24.0% in the United States. These results indicate that
higher proportions of patients with advanced disease
were treated with radical external beam radiotherapy in
Japan than in Germany or the United States. Whether
these differences among patients in Japan, Germany,
and the United States resulted from differences in access
to medical care or from biological differences between
the tumors themselves remains unknown. Further inves-
tigation of potential differences in disease characteris-
tics between individuals in these countries would be
informative.

Changing trend in patient characteristics for Japan and
the United States

Ogawa et al. compared the changes in patient character-
istics for Japan and the United States, comparing their
most recent PCS (1999-2001 Japan PCS and 1999 U.S.
PCS) with their previous PCS (1996-1998 Japan PCS
and 1994 U.S. PCS). They found that the patient char-
acteristics in for both countries had remained almost
unchanged between the study periods” (Table 2).
Although the incidence of the patients with T3-4 discases
significantly decreased at 1999-2001, Japanese patients
treated with radical radiotherapy continued to exhibit
advanced disease (PSA >20ng/ml and Gleason combined
scores of 8-10). On the other hand, the proportion of
U.S. patients with advanced disease remained low from
1994 to 1999. These results thus demonstrate persistence
of the trend for Japanese patients to have more advanced
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Table 1. Paticnt and treatment characteristics: comparison of PCS results among Japan, Germany, and the United States

Parameter Japan/1999-2001* Germany/1998-2000" United States/1999*
No. of institutions 76 6 58
No. of patients mvestigated 283 148 392
Patient characteristics
Age (ycars)
Median 72 — 7
Mean 718 69 70.8
Pretreatment PSA level (ng/ml)
Median 200 13 <10*
Mean 50.0 321 —
<l0 28.T% - 60.5%
210 but <20 21.3% — 23.0%
220 50.0% — 15.5%
Unknown — - L0%
Gleason combined score
Median 7 9 <6
Mean 65 58 —_
2-6 45.0% - 54.3%
7 20.5% — 25.8%
B-10 14.5% —_ 18.8%
Unknown — — 1L1%
T stage
TX-T0 0% 0% 7.8%
Tl B.1% 33.0% 43.9%
T2 40.1% 26.0% B.™%
Ti-4 45.6% 32.0% 6.8%
Unknown 2.6% 9.0% 7.8%
N stage
NO 83.10% 87.0% —
N1 6.40% 13.0% =
Nx 9.40% — —
Risk group (%)
Favorable 14.5%" _ 38.3%"
Intermediate 35.1% — 37.7%
Unfavorable 50.4%* — 24.0%'
Radiotherapy
Energy (> 10MV) (%)
Yes 74.3% — 73.0%
CT-based treatment planning
Yes 85.5% — 95.0%
Conformal therapy
Yes 43.0% 100% 80.0%
Radiation dose (Gy)
Median 68.4 - —
Mean 66.0 69.1 —
Higher dose levels (2 72Gy)
Yes 7.5% —_ 43.0%
Administration of pelvic irradiation
Yes 33.0% 28.5% 23.2%
Hormonal therapy
Yes 89.7% 70.5% 51.3%
PCS, patterns of care study; PSA, prostate-specific antigen; CT, computed tomography
*Ogawa et al."
*Vordermark et al'
*Zelefsky et al.”

“Because 60.5% of patients had PSA values <10ng/ml, the median should be <10ng/ml

*Because 54.3% of patients had Gleason combined score of 2-6, the median should be <6

Favorable, zero adverse features; intermediate, one adverse features; unfavorable, two or more adverse features. Adverse features: PSA
>10ng/ml; Gleason combined score >6; T stage 23

*Favorable, zero adverse features; intermediate, one adverse features; unfavorable, two or more adverse features. Adverse features: PSA
>10ng/ml; poor differentiation; T stage 23
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Table 2. Changes in trends in patient and treatment characteristics for Japan and the United States

Japan us.
Parameter 1996-1998* 1999-2001" Trends 1994° 1999* Trends
Patient characteristics
T stage >3 64% 46% l L) % 3
PSA 220ng/ml 55% 50% — 12% 19% —
GS 28 3% 35% -+ 19% 15% -
Treatment characteristics
High dose (= 72Gy) 2% % - % 45% T
CT-based RT planning 81% 86% - % 96% T
Hormone therapy usage 86% 90% - 8% 51% T
GS, Glascow Score; RT, radiotherapy
*Ogawa et al."”
"Ogawa et al."
“Zietman et al.™
“Zelefsky et al."

Table 3. Radiation dose and hormone therapy usage distribution in Japan and the United

States
Japan (%) United States (%)
Parameter 1996-1998* 1999-2001" 1999
Radiation dose (Gy)
<68 76.3 47.5 16.0
68 1o <72 225 450 39.0
T2 10 <76 1.3 7.5 320
7680 0 0 13.0
Hormone therapy usage
Favorable 76.5 720 310
Intermediate 854 91.8 540
Unfavorable 87.1 911 79.0
*Data reanalyzed from the 1996-1998 Japan PCS results
*Ogawa et al.”
Zelefsky et al.”

disease than their U.S. counterparts during approxi-
mately the period of 1990s.

Comparison of patterns of treatment among Japan,
Germany and the United States

A previous comparison study by Ogawa et al. identified
considerable differences in the patterns of care for pros-
tate cancer between Japan and the United States'” (Table
1). The current study also identified many differences in
the patterns of radiotherapy not only between Japan and
the United States but also between Japan and Germany.
With regard to equipment, conformal radiotherapy was
administered to only 43% of the patients in Japan versus
80% of patients in the United States and 100% in
Germany. With regard to radiation doses, the mean total
radiation dose for Germany was 69.1 Gy versus 66.0Gy
in Japan. Radiation doses employed in the United States

were significantly higher than those used in Japan (Table
3), with almost half (45%) of the U.S. patients receiving
prescribed dose levels of 272 Gy. The administration of
higher radiation doses in Germany and the United States
probably reflects the penetration into clinical practice of
various reports published during the 1990s indicating
that higher radiation doses were associated with a statis-
tically significant improvement in outcome.'*”” On the
other hand, only a small number of patients in Japan
(7.5%) received the higher doses (272 Gy) during 1999
2001. One reason for this difference may be the lower
incidence of conformal radiotherapy in Japan. As men-
tioned above, conformal radiotherapy was administered
to 85% and 100% of patients in the United States and
Germany, respectively, but to only 43% of patients in
Japan. Previous PCS results indicated that treatment
processes in Japanese institutions were closely related to
structural immaturity in terms of equipment.**'" There-
fore, to provide high-quality radiotherapy in Japan,
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facilities need appropriate treatment planning capabil-
ity. Modern radiotherapy requires computed tomogra-
phy (CT)-based treatment planning and conformal
radiotherapy to improve the target dose distribution
while concomitantly reducing the dose to normal
tissues." Another reason for the radiation dose differ-
ence may be the high incidence of hormonal therapy in
Japan. At present, it is possible that many Japanese
radiation oncologists consider the higher dose levels
(272 Gy) unnecessary for prostate cancer patients when
combined with long-term hormonal therapy.

With regard to hormonal therapy, differing patterns
of care in hormonal therapy were found among Japan,
Germany, and the United States. Most of the patients in
Japan (89.7%) received hormonal therapy in conjunction
with radiotherapy, whereas this combined therapy was
administered less frequently in Germany (70.5%) and the
United States (51.3%). Regarding the frequency of hor-
monal therapy for the various risk groups, the adminis-
tration of hormonal therapy to favorable-risk patients
was different in Japan than in the United States (Table
3). Most of the patients (72.0%) in the favorable-risk
group in Japan during 1999-2001 were treated with hor-
monal therapy, whereas only 31% of favorable-risk
patients received hormonal therapy in the United States.
Several studies from the United States have indicated
that radical radiotherapy alone could control prostate
cancer in patients with a favorable-risk status. Zietman
indicated that a total dose of 70Gy was sufficient to
control the disease when the pretreatment PSA level was
<10ng/ml.”” Hanks et al. found that prostate cancer
patients with a pretreatment PSA level of <10ng/ml did
not benefit from a dose above 70 Gy.* Therefore, radical
external beam radiotherapy without hormonal therapy
has been the primary treatment for patients in the United
States with favorable-risk disease. On the other hand,
72% of the patients in the favorable-risk group in Japan
were treated with long-term hormonal therapy. The high
rate of health insurance coverage for Japanese people
may explain the frequent administration of hormonal
therapy in Japan.” However, because hormonal therapy
has been found to be unnecessary for favorable-risk
patients in the United States,"” radical external beam
radiotherapy without hormonal therapy may also be
the treatment of choice for favorable-risk patients

in Japan.
Changing trends in the patterns of treatment between
Japan and the United States

Ogawa et al. compared the changes in trends in the pat-
terns of care, and these changes were found to be quite

different between Japan and the United States' (Table
2). Concerning radiotherapy, the United States has seen
a rapid increase in CT-based treatment planning and in
the percentage of patients treated with a higher dose
levels (272 Gy) compared to the 1994 PCS results, with
almost half (44.5%) of patients being treated with these
higher doses in 1999 compared with 3% in 1994. In con-
trast, the percentage of patients receiving higher dose
levels in Japan has remained below 10%, not only for
1996-1998 but also for 1999-2001. These changing
trends in higher prescribed radiation doses and CT-
based radiotherapy planning in the United States
between 1994 and 1999 demonstrate a drastic change in
these parameters over that 5-year period, whereas only
minor changes, except the significant decrease of patients
treated with <68 Gy (Table 3), occurred in Japan between
1996-1998 and 1999-2001.

Concerning hormone therapy, the percentage of
patients receiving hormonal therapy remained high in
Japan for the periods 1996-1998 and 1999-2001, whereas
the use of hormonal therapy in the United States showed
a rapid increase from 1994 to 1999. The significantly
increased use of hormonal therapy for high-risk patients
in the United States reflects the penetration and growing
acceptance of clinical trial results that have demonstrated
the efficacy of these treatment approaches.” The ran-
domized trial RTOG 8610 demonstrated an increase in
disease-free survival for locally advanced prostate cancer
patients treated with neoadjuvant total androgen block-
ade plus radiotherapy compared with radiotherapy
alone.” PCS results in the United States indicate a rapid
increase in the use of hormonal therapy from 1994 to
1999, whereas PCS results in Japan indicate that the use
of hormonal therapy in patients with unfavorable-risk
disease has remained high (>90%) (Table 3). Therefore,
radiotherapy in conjunction with hormonal therapy
appears to be an accepted approach for the unfavorable-
risk group in both Japan and the United States.

Conclusions

Comparisons of Japanese, German, and U.S. PCS results
revealed several differences in the patierns of care among
these countries. Higher proportions of patients treated
with radical external beam radiotherapy in Japan had
advanced disease compared with those in Germany and
the United States. A specific comparison between Japan
and the United States shows that this trend has contin-
ued over the past several years. Patterns of care for
prostate cancer in Japan significantly differ from those
in Germany and the United States, especially with respect
to radiation dose and the use of hormonal therapy.
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Moreover, changes in trends in the patterns of care also
show differences between Japan and the United States.
These results suggest that in Germany and the United
States, radiotherapy for prostate cancer has become
widely applied as an established treatment, whereas its
use in Japan was still immature and developing during
the period when this national survey was conducted.

We now are analyzing 2003-2005 Japan PCS data.
Repeat surveys and point-by-point comparisons. with
results from other countries, such as Germany and the
United States, should demonstrate how external beam
radiotherapy for prostate cancer is being developed and
optimized for patients in Japan.
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Abstract Accelerated partial breast irradiation (APBI) is
a radiotherapy method used in breast-conserving therapy.
In APBI, the tumor bed is topically irradiated over a short
period after breast-conserving surgery. The fundamental
concept underlying APBI is that more than 70% of ipsi-
lateral breast tumor recurrence occurs in the neighborhood
of the original tumor, and that hypofractionated radio-
therapy can be applied safely when the irradiated volume is
small enough. It is expected to reduce the time and cost
required for conventional whole breast irradiation while
maintaining equivalent local control. Several techniques
including multicatheter interstitial brachytherapy, intra-
cavitary brachytherapy, intraoperative radiation therapy,
and 3D conformal external beam radiation therapy have
been proposed, and each of them has its own advantages
and drawbacks. Although APBI is increasingly used in the
United States and Europe, and the short-term results are
promising, its equivalence with whole breast radiation
therapy is not fully established. In addition, because the
average breast size in Japan is considerably smaller than in
the West world, the application of APBI to Japanese
patients is technically more challenging. At this point,
APBI is still an investigational treatment in Japan, and the
optimal method of radiation delivery as well as its long-
term efficacy and safety should be clarified in clinical
trials,
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Abbreviations

APBI Accelerated partial breast irradiation
BCT Breast-conserving therapy

IBTR Ipsilateral breast tumor recurrence
WBRT  Whole breast radiation therapy
BCS Breast-conserving surgery
TR/MM  True recurrence/marginal miss
EF Elsewhere failure

EIC Extensive intraductal component
I0RT Intraoperative radiation therapy
EBRT External beam radiation therapy
LDR Low dose rate

HDR High dose rale

Introduction

Several studies have reported that the survival rate after
breast-conserving therapy (BCT) ia similar to that follow-
ing mastectomy. Thus BCT has been established as a
standard treatment for early breast cancer [1-6). Con-
ceming the role of radiotherapy in BCT, a meta-analysis of
seven randomized controlled studies in which lumpectomy
alone was compared with the combination of lumpectomy
and radiotherapy showed that radiotherapy significantly
reduced the incidence of ipsilateral breast tumor recurrence
(IBTR) [6~13]. In the NIH consensus statement announced
in 1990, the importance of radiotherapy in BCT was
emphasized; whole breast radiation therapy (WBRT) at a
total dose of 45-50 Gy, a dose of 1.8-2.0 Gy per fraction,
and, if necessary, boost irradiation of the tumor bed were
recommended.

The reported long-term IBTR rates after breast-con-
serving surgery (BCS) without radiation are between 10
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