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established as the standard therapy for cancer of the esopha-
gus during this time period. However, according to the
results of the 1996—1999 PCS for esophageal cancer patients
~ in the United States (USPCS) (4), 89% of patients received
chemotherapy in addition to RT. The author concluded that
this study confirmed the use of concurrent CRT as part of
the standard practice for esophageal cancer. In addition, the
significant rise in the use of endoscopic ultrasound (EUS)
compared to the 1992—1994 USPCS was identified in this
report. It was stated that this had been caused by the revision
of the American Joint Committee on Cancer (AJCC) staging
system from the old 1983 version to the current 1997 version
in which T-classification relies on the depth of tumor
invasion;

The objectives of this study were to evaluate the 1999—
2001 JPCS data for esophageal cancer patients receiving RT
without surgery and also to investigate the differences in
treatment process according to the depth of turnor invasion.

METHODS

On the basis of the Japanese facility master list of 1999 (5),
all radiation therapy facilities, composed of more than 700
institutions, were classified as follows: A1, academic insti-
tutions (cancer centers and university hospitals) treating
>430 patients a year; A2, <430 patients; B1, other non-
academic institutions treating >130 patients a year; and B2,
<130 patients. A stratified two-stage cluster sampling was
used to select facilities and patients for review (Fig. 1). In
the first stage of sampling, facilities were randomly selected
for investigation. In the second stage, random sampling of
patients was performed from all eligible patients of each
facility. Radiation oncologists of the JPCS Working Group,
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Figure 1. The method of random sampling. Patients were randomly selected
by means of two-stage cluster sampling consisting of sampling of
institutions from the four institutional strata in the first stage and sampling
of patients from these institutions in the second stage. A1, academic insti-
tutions (cancer centers and university hospitals) treating > 430 patients a
year; A2, <430 patients; B1, other non-academic institutions treating > 130
patients a year; and B2, <130 patients.

who visited each selected facility and reviewed the records
of the selected patients, collected data from 2002 to 2004.
For this survey, 76 facilities were selected (20 from Al, 18
from A2, 20 from B1 and 18 from B2). The number of
selected facilities corresponds to a little over 10% of all RT
facilities in Japan. The inclusion criteria were thoracic and
abdominal esophageal cancer treated with RT from 1999 to
2001, squamous cell, adenosquamous cell or adenocarci-
noma histology and Karnofsky performance status (KPS) of
60 or more. Patients with distant organ metastasis or other
active malignancies within 5 years prior to treatment were
excluded. Cervical esophageal cancer patients were excluded
because the treatment strategy and the various parameters of
RT differ from thoracic and abdominal cancer patients. The
clinical data of 621 esophageal cancer patients receiving RT
with or without surgery were accumulated. Of these, 385
patients (62%) who received RT without surgery were ana-
lysed (106 patients from Al, 88 from A2, 142 from B1 and
49 from B2).

Statistical analyses were performed using the statistical
analysis system (SAS) at the JPCS statistical center (6).
Statistical significance was tested using the y? test and
Student’s ¢-test. ‘

RESULTS
PATIENT AND TUMOR CHARACTERISTICS

Patient and tumor characteristics are listed in Table 1. The
median age was 71 years and 85% of patients were male.
Seventy-one per cent had KPS of 80 or more. Fifty-six per
cent of patients had the main lesion in the middle thoracic
esophagus and 99% had squamous cell carcinoma histology.
According to the 1997 International Union Against Cancer
(UICC) staging system, 79 patients (21%) had T1 disease,
51 patients (13%) T2 disease, 143 patients (37%) T3 disease
and 112 patients (29%) T4 disease. Among the 79 patients
with T1 disease, 15 (4%) had mucosal cancer and 64 (17%)
had submucosal cancer. Sixteen patients were clinical stage
I, 29% were stage II, 43% were stage III and 12% were
stage IVa-b. The patient characteristics according to the
depth of tumor invasion were shown in Table 2. The KPS of
patients with T1 disease was better than patients with T2—4
disease (P = 0.0001). :

PRETREATMENT EVALUATION

Procedures of pretreatment evaluation are shown in
Table 3. Ninety-four per cent of patients had an esopha-
gram, and 96% underwent endoscopy. Computed tomogra-
phy (CT) scans of the chest and abdomen were obtained
in 97 and 90%, respectively. There was no significant
difference in the use of these procedures according to the
depth of tumor invasion. EUS was used in 29%. The util-
ization rates of EUS for T1, T2, T3 and T4 cases were
53, 29,-21 and 21%, respectively, and T1 cases underwent



Table 1. Patient and tumor characteristics

Characteristics No. of patients (%)
Total no. ) 385
Age (yr).
Range 46--94
Median 71
Sex
Male 328 (85)
Female 57 . (15)
KPS

60—-70 94 29

80 137 . (41)

90-100 98 30)

Missing - 56

Tumor main location

Upper thoracic : 76 (20)

Middle thoracic 216 (56)

Lower thoracic/abdominal 92 (24)

Missing 1

Histology

Squamous cqll 376 99)

Adenocarcinoma 1 ©)

Adenosquamous "2 (6)]

Missing

T-classification . )

Tl all 79 @n
Mucosal 15 4
Submucosal 64 an

T2 : 51 (13)

T3 143 - 37)

T4 112 (29)

Missing 0

Clinical stage .

I 57 (16)

I 101 (29)

11T 150 (43)

IVa-b : 41 (12)

Missing 36

KPS, Kamofsky performance status.

it more frequently than T2—4 cases (P = 0.0001).
Magnetic resonance imaging (MRI) was used on 15% of
patients. The performance rates for T1, T2, T3 and T4
cases were 3, 13, 12 and 26%, respectively, and this pro-
cedure was performed significantly less in T1 cases than
in T2—4 cases (P = 0.0051).
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TREATMENT

Treatment characteristics are shown in Table 4. Ninety-three
per cent of patients were hospitalized for treatment. There
was no significant difference in the ratio of hospitalization
between T1 and T2—4 cases. Planned treatment was accom-
plished in 83% of patients. The accomplishment rates for
T1, T2, T3 and T4 cases were 94, 78, 82 and 77%, respec-
tively, and the rate for T1 cases was higher than T2—4 cases
(P = 0.0441). Endoscopic mucosal resection (EMR) was
performed in 15% of T1 cases before RT, and the perform-
ance rates for mucosal and submucosal cancer were 40 and
9%, respectively. :

TREATMENT STRATEGY

Of all patients, 61% received CRT and 39% received RT
alone. The utilization rates of CRT for T1, T2, T3 and T4
cases were 28, 74, 58 and 79%, respectively, and there was a
significant difference in the use of CRT between T1 and
T2—4 cases (P = 0.0001). Among patients with T1 disease,
20% with mucosal cancer and 30% with submucosal cancer
received CRT.

RADIOTI{ERAPY

All patients included in this study received external beam
RT (ERT). The median total dose of ERT was 60 Gy and
the median fraction dose was 2 Gy. There was no difference
in the median total dose and the median fraction dose of
ERT between T1 and T2—4 cases. Regarding irradiation
fields (>40 Gy), 66% of patients received whole mediastinal
irradiation. Nodal irradiation fields (>40 Gy) according to
the tumor main location were shown in Table 5. Patients
with upper thoracic tumors were irradiated supraclavicular -
region in 53%, whole mediastinal region in 70% and upper
abdominal region in 3%. Patients with middle thoracic
tumors were irradiated supraclavicular region in 13%, whole
mediastinal region in 69% and upper abdominal region in
16%. Patients with lower thoracic tumors were irradiated
supraclavicular region in 8%, whole mediastinal region in
49% and upper abdominal region in 35%. Brachytherapy
(BT) was used in 10% of patients as a means of boosting the
primary tumor site. Seventy-four per cent of patients who
received BT were treated by high-dose-rate source and 26%
by low-dose-rate source. The performance rates of BT for

‘T1, T2, T3 and T4 cases were 20, 14, 6 and 5%, respec-

tively, and a significant difference in its use was found
between T1 and T2—4 cases (P = 0.0018). Among patients
with T1 disease, 27% with mucosal cancer and 18% with
submucosal cancer received BT.

CHEMOTHERAPY

Chemotherapy was administered in 61% of patients, as men-
tioned above. Of these, 73% received chemotherapy
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Table 2. Patient characteristics according to depth of tumor invasion

Characteristics T1 T2 T3 T4 Total T1 vs. T2—4
P value
m sm all
Age (y1)
Range 5488 53-87 5388 46-88 48-94 47-90 4694 0.551
Median 71 72 71 73. 73 66 71
Sex (%)
Male 73 84 82 88 85 87 85 0.772
Female 27 16 18 12 15 13 15
KPS (%)
6070 18 9 11 17 35 38 28 0.0001
80 9 44 38 52 45 35 42
73 47 51 30 20 27 30

90-100

m, mucosal cancer; sm, submucosal cancer.

concurrently with RT, 15% before RT and 12% after RT.
The most frequently used individual agents for concurrent
CRT cases were 5-fluorouracil (5-FU) (97%) and cisplatin
(82%). The patients who were administered the combination
of cisplatin and 5-FU concomitantly were 80% of concurrent
CRT cases. When the combination of cisplatin and 5-FU
was used for concurrent CRT, the administration schedules
were daily administration in 64%, tri-weekly/monthly admin-
istration in 19%, weekly administration in 14% and others in
4%. There was no use of paclitaxel or docetaxel in this
study.

COMPARISON WITH THE 1995—1997 JPCS

Comparison of work up and process for non-surgical patients
between the 1995—1997 JPCS survey and this survey is
shown in Table 6. Work up to including age, gender, KPS
and histology was almost the same. The administration

Table 3. The frequency of use of pretreatment diagnostic procedures (%)

" Procedures Tl T2 T3 T4 Total Tl vs. T2—4
P value
m sm all o
Esophagram © 73 90 87 94 95 96 94  0.0637
Endoscopy 100 100 100 98 96 93 96  0.1521
Endoscopic ultrasound 60 52 53 29 21 21 29 0.0001
CT scan, chest 93 93 93 98 99 98 97 0.1079
CT scan, abdomen 8 88 87 88 90 92 90 04374
MRI 0 4 3 12 26 15 0.0051

13

CT, computed tomography; MRI, magnetic resonance imaging.

rate of chemotherapy had remarkably increased (35%
versus 61%) and the performance rate of BT had decreased
(17% versus 10%). Regarding ERT, the median total dose
and fraction dose of ERT did not change and the ratio
of whole mediastinal nodal irradiation had increased

"(47% versus 66%).

DISCUSSION

In this survey, we evaluated the 1999—2001 JPCS data of
esophageal cancer patients receiving RT without surgery and
revealed significant differences in patterns of care according
to the depth of tumor invasion. Among patient character-
istics, a KPS of T1 cases was better than T2—4 cases in this
survey. This possibly suggests that a ratio that definitive RT/
CRT was chosen for operable T1 cases increased. It is
thought to be attributable that the RT/CRT has been recog-
nized as a curable treatment for T1 tumors.

In the report of the 1996—1999 USPCS for esophageal
cancer, the significant rise in the use of EUS compared to
the 1992—-1994 USPCS was identified (4). The performance
rate of EUS in this JPCS survey was higher than in the
19961999 USPCS (29% versus 18%). Furthermore, more
than half of T1 cases had EUS and the performance rate was
significantly higher in T1 cases than in T2-4 cases. In
Japan, there is an original staging system created by the
Japanese Society for Esophageal Diseases (7). The particu-
larity of the Japanese staging system is that T1 disease is
subclassified into mucosal cancer as Tla and submucosal
cancer as T1b. The incidences of lymph node metastasis in
mucosal cancer and submucosal cancer were reported as
0-5% and 41.4—-53.3%, respectively (8—11), and the survi-
val rate for submucosal cancer is significantly worse than for
mucosal cancer (12—14). From this point of view, the

T e .



Table 4. Treatment characteristics (%)
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Variables T1 T2 T3 T4 Total T1 vs T2—4
- P value
m sm all
Hospitalization for 93 87 89 88 94 96 93 0.0637
treatment
Complete planned 93 94 94 78 82 77 83 0.0441
treatment
EMR before RT 40 9 15 2 1 ) ' 4 0.0001
Treatment strategy )
CRT . 20 30 28 74 58 79 61 0.0001
RT 80 70 72 26 42 21 39
RT details
ERT Dose (Gy)
Total dose — 60 60 60 60 60 61 60 -
median ]
Total dose — 41.4-70 30-70 30-70 18—-70 12-75 4-75.6 4-75.6
range
Total dose — 577492 59.8 + 8.4 59.4 + 8.5 584+ 112 59.6 + 10.9 572+ 143 587 +11.7
mean
Fraction dose — 2.0 2.0 2.0 20 2.0 2.0 2.0 -
median
Fraction dose — 1.8-2.0 12-2.4 12-24 1.0-22 0.9-3.0 0.9-2.0 0.9-3.0
range ’
Fraction dose — 1.93 +0.10 1.97 +0.14 1.97 £ 0.13 1.92 +0.20 1.91 +0.27 1.86 + 0.25 1.92 +0.23
mean
ERT Field
(=40 Gy)
Whole 54 59 58 76 64 70 66 0.1115
mediastinum .
BT 27 18 20 14 6 5 10 0.0018
CTx
Sequence of CTx
. Concurrent - - 85 76 69 7 T3
Pre-RT - - 4 9 20 15 15
Post-RT - - 11 13 11 14 12
Unknown - — 0 2 0 0 0
Agent for
concurrent
CTx
5-fluorouracil - - 96 91 100 98 97
Cisplatin - - 65 80 88 32 82
Nedaplatin - - 9 9 8 7
Carboplatin - - 1 3
Others - - 4 4 3

EMR, endoscopic mucosal resection; RT, radiotherapy; CRT, chemo-radiotherapy; ERT, external beam radiothempy; BT, brachytherapy; CTx, chemotherapy.

diagnosis of mucosal cancer or submucosal cancer is
regarded as very important. The accuracy of EUS for the
diagnosis of the depth of tumor invasion for esophageal

cancer has been reported to be more than 80% (15, 16). The

reason why the performance rate of EUS was high in T1
cases was that EUS was thought to be the most useful pro-
cedure for the diagnosis of mucosal cancer and submucosal
cancer. As a new diagnostic procedure for esophageal cancer,
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Table 5. Nodal irradiation fields according to the tumor location (%)

Tumor main location ERT field (> 40 Gy)

Supraclavicular Whole Upper
mediastinum abdomen
Upper thoracic 53 70 3
Middle thoracic 13 69 16
Lower thoracic/abdominal 8 49 35

positron emission tomography (PET) has recently been noted.
The usefulness of PET for pretreatment staging, especially for
detecting lymph node metastases, has been reported (17—20).
Although PET was not investigated in-this survey, this pro-
cedure should be examined in a future study in order to
increase its future use.

EMR is effective and the least invasive treatment method
for small mucosal cancer. Its local control rate is very high
and is equivalent to esophagectomy (21—-23). Because of the
low rate of lymph node metastasis, additional treatment is
not necessary for mucosal cancer after complete resection by
EMR. However, in cases with positive margin or deeper
invasion identified pathologically, additional treatment
should be considered. In this survey, 40% of patients with
mucosal cancer and 9% with submucosal cancer received
EMR before radiotherapy. Recently, positive outcomes of
RT and CRT following EMR have been reported (24,25).
Considering the high performance rate of EMR before RT
for mucosal cancer in this survey, this combination of treat-
ments should be examined in detail in future.

Compared with the 1995—1997 JPCS, the performance
ratio of CRT has remarkably increased. There are potentially
several reasons such as the facts that several reports

Table 6. Comparison of process for non-surgical esophageal cancer patients
between the 1995—1997 JPCS and the 1999—-2001 JPCS

1995-1997  1999-2001

Work up

Age (median, years) 70 71

Male/Female (%) 85/15 85/15

KPS >80 (%) 72 71

Squamous cell carcinoma (%) 100 §9
Treatment

ERT - total dose (median, Gy) 60 60

— fraction dose (median, Gy) 2.0 2.0

- Whole mediastinal irradiation (>40 Gy, %) 47 66

Use of BT (%) 17 10

Administration of CTx (%) 35 61

Concurrent administration of CTx (%) 72 73

JPCS, Japanese Patterns of Care Study.

evaluating the efficacy of CRT have been published (26—29)
and that the percentage of patients who were eligible for che-
motherapy has increased. In spite of the increase in the use
of chemotherapy, the most common treatment regimen for
T1 cases was still RT alone during this time period.
Recently, positive results of CRT for T1 cases have been
reported (30,31) which means we need to investigate the
transition of CRT for T1 cases in the next study.

Regarding ERT, the median fraction dose and the median
total dose were 2 and 60 Gy, respectively, and they were not
different between T1 and T2—4 cases. This result suggests
that the strength of RT was not weakened for T1 cases in the

* treatment of esophageal cancer. Furthermore, compared with

the 19951997 JPCS, the median total dose did not change
in spite of the remarkable increase in chemotherapy adminis-
tration. This suggests that not a small number of the patients
receiving CRT were treated by ERT with a dose of >60 Gy.
According to the data of the 1996—1999 USPCS, the median
total dose of ERT was 50.4 Gy (4). Additionally, the result

- of the phase III trial of CRT with high dose (64.8 Gy) versus

standard dose (50.4 Gy) for esophageal cancer was published
in 2002 (32). In this report it is concluded that the higher
radiation dose did not increase survival or local/regional
control and the standard radiation dose for patients treated
with concurrent CRT was 50.4 Gy. The patients in our study
were treated in 1999—2001, so we need to compare with the
result of the next PCS in order to evaluate the change of
irradiation dose after this report. However, when we look at
the clinical situation, the result of this trial seems not to be
accepted at this moment in Japan.

With the comparison of the ratio of whole mediastinal
irradiation between this survey and the 1995—-1997 JPCS,
irradiation fields became wider. However, from the results of
the analysis of irradiation fields according to the tumor main
location, it is suggested that the three-field (supraclavicular,
whole mediastinal and upper abdominal region) nodal
irradiation was rarely used and the localized fields were used
at a constant rate. Cardiopulmonary toxicities after CRT
have become a topic of interest since the paper by Ishikura
et al. (33). These toxicities may be attributable to the usage
of chemotherapy and extremely large field such as the
so-called ‘super-long-T field’. As it is anticipated that long-
term survivors after CRT for esophageal cancer will increase
hereafter, investigations of late toxicities including cardio-
vascular toxicities, the optimum ERT dose and the optimum
ERT fields need to be carried out.

The performance ratio of BT was 10% and patients with
T1 disease had BT significantly more frequently than those
with T2—4 disease. This result suggested that in Japan BT
was often used to boost irradiation following ERT for T1
disease rather than for advanced cancer. Compared with the
1995—-1997 JPCS, the performance ratio of BT has
decreased (17% versus 10%). As a result of the introduction
of CRT and use of the 3D-treatment technique, it is thought
that there may be a change of direction in the use of BT for
esophageal cancer in the future.



Regarding the sequence of chemotherapy administration,
concurrent use with RT was the most common for any depth
of tumor invasion. Cisplatin and 5-fluorouracil were the most
frequently used agents in concurrent CRT. Evidence of
the effectiveness of the combination of cisplatin and
S-fluorouracil has been shown for cancer of the esophagus
(26—29), and it is thought that this has affected the choice of
agents. However, as for the dosage method, daily low-dose’
administration was used most commonly without enough
evidence. The evaluation of this method is entrusted to the
future. Although the use of taxane has remarkably increased
recently in the USA (4), this agent was not used at all during
the time period in this survey: However, as docetaxel was
covered by health insurance for esophageal cancer from
2004 in Japan, it is predicted that its use will increase
in future.

CONCLUSIONS

We evaluated the 1999-2001 JPCS data for non-surgical
esophageal cancer patients. The performance rate of CRT
had remarkably increased compared with the 1995-1997
JPCS survey. However the common treatment for T1 cases
was still RT alone. The standard dose of ERT was 60 Gy in
spite of the remarkable increase in chemotherapy adminis-
tration. Moreover, this survey showed significant differences
in many parameters of work up and treatment process
between T1 and T2—4 cases.
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Summary

Radical external beam radiotherapy for prostate cancer
in Japan; differences in the patterns of care between
Japan and the United States

This study focused on the differences in the patterns
of care for prostate cancer patients treated with radi-
cal external beam radiotherapy between Japan and the
United States. Results from the 1999-2001 Japanese
Patterns of Care Study (PCS) survey were compared
with those of the 1999 PCS in the United States. In
addition, the changing trends in the patterns of care
between Japan and the United States were also ana-
lyzed. Patients in Japan were found to have more
advanced primary disease than those in the United
States, but the proportions of advanced disease have
gradually decreased in Japan. The distributions of
CT-based treatment planning, conformal therapy and
higher doses were higher in the United States, and
a drastic change in these parameters occurred in the
United States, while only moderate changes occurred
in Japan. These results indicate that patterns of care
for prostate cancer in Japan are considerably differ-
ent from those in the United States, and the chang-
ing trends in the patterns of care are also different
between the two countries.

Kazuhiko Ogawa et al
Department of Radiology

" University of the Ryukyus
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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 (&)

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 patients in 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 steeply 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 at an earlier 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 second 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 patients
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/mi 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 diseases
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. Patient 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 investigated 283 148 392
Patient characteristics
Age (years)
Median 72 — 71
Mean 71.8 69 70.8
Pretreatment PSA level (ng/ml)
Median 20.0 113 <10
Mean . 90.0 321 —
<10 28.7% — 60.5%
210 but <20 21.3% — 23.0%
220 50.0% — 15.5%
Unknown — — 1.0%
Gleason combined score
Median 7 <6°
Mean 6.5 5.8 —
2-6 45.0%. — 54.3%
7 20.5% — 25.8%
8-10 34.5% — 18.8%
Unknown - — 1.1%
T stage i
TX-TO 0% 0% 7.8%
T1 8.1% 33.0% 43.9%
T2 40.1% 26.0% 33.7%
T34 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%8 — 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 (= 72 Gy)
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 >3
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Table 2. Changes in trends in patient and treatment characteristics for Japan and the United States

Japan U.s.
Parameter 1996-1998* 1999-2001° Trends 1994¢ 1999¢ Trends
Patient characteristics
T stage >3 64% 46% l % % -
PSA 220ng/ml 55% 50% -3 12% 19% -
GS 28 31% 35% 19% 15% -
Treatment characteristics
- High dose (= 72Gy) . . 2% 8% - 3% 45% T
CT-based RT planning 81% 86% - 71% 96% T
Hormone therapy usage - 86% 90% - 8% 51% T

GS, Glascow Score; RT, radiotherapy
*Ogawa et al."’

®Ogawa et al."

¢Zietman et al.** -

4Zelefsky 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 to <72 22.5 45.0 39.0
72 to <76 ] 13 7.5 320
76-80 0 0 - 13.0
Hormone therapy usage
Favorable 76.5 72.0 31.0
Intermediate 85.4 91.8 54.0
Unfavorable 87.1 91.1 79.0

“Data reanalyzed from the 1996-1998 Japan PCS results

*Qgawa 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 66.0 Gy
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,




Radiat Med (2008) 26:57-62

61

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 19961998 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 patterns 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

Aim: This study was conducted to evaluate the effect of external radiation therapy on
lymph node metastases from hepatocellular carcinoma (HCC).

Methods: A total 28 patients with cytopathologically proven HCC were subjected to
radiation therapy over a 5-year period, and treatment was continued in all cases. All
patients underwent irradiation with a total dose ranging between 46 and 60 Gy in daily 2.0-
Gy fractions, five times a week. .

Results: Among the metastatic lesions treated, 18 (64%) and five (18%) patients achieved
partial responses and complete responses, respectively. The 1- and 2-year overall survival
rates and the median survival time were 53% and 33%, respectively, and 13 months in
patients given external beam radiation therapy (EBRT) for a non-palliative, near-cure mtent
(n=21).

Conclusions: Although lymph node metastasis from HCC is sensitive to EBRT, the intent
of EBRT should be limited to palliation. For palliative purposes, it is useful in treatment
with 50 Gy in 25 fractions for these patients.

‘Introduction

. Hepatocellular carcinoma (HCC) is one of the most common
malignancies in Japan, with a mortality of 28.6 per 100 000 in
2001. During recent years, because of the progress achieved in
treatment methods, the likelihood of improving local control and
the survival rate in HCC has increased. However, prolongation of
lifé might also result in the increased development of metastatic
lesions. Liver, lung, bone, lymph node, adrenal, brain and else-
where are known as the metastatic regions of HCC. Above all,
lymph node metastasis (LNM) is likely to accompany systematic

metastases, and a treatment method has not yet been established.

As external beam radiation therapy (EBRT) has long been used in
cancer therapy, we felt that it mxgh[ be of benefit in the treatment
of metastatic HCC lesions.

In our institution EBRT has been used in HCC patients with
LNM since 1994. Because the role and efficacy of EBRT for LNM
from HCC has not been determined, a retrospective study was
conducted of our experience over the past 5 years to evaluate the
objective response of LN lesions from HCC and side-effects of
EBRT. This study constitutes a preliminary report on the results
for 28 HCC patients with LNM who received EBRT.
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Method

EBRT was performed on 28 HCC patients diagnosed with LNM
until July 2005 (Table 1). All 28 patients had HCC confirmed by
hepatoma resection or liver biopsy. Patients with cholangiocarci-
noma or mixed HCC and cholangiocarcinoma were excluded from
this study. EBRT was not the initial treatment in all patients
(Table 2). After resection, transcatheter arterial embolization
(TAE), radiofrequency ablation (RFA), or percutaneous ethanol
injection therapy (PEIT) of the primary tumor, the regular follow-
up consisted of monthly liver function tests plus serum alpha-
fetoprotein (AFP). Also, enhanced computed tomography (CT)
scans were performed every 6 months on all patients. Diagnosis of -
LNM was made by the enhanced CT scars during the clinical
follow-up studies (Table 3).

The lymph nodes were not the only site of recurrences in all
patients. Characteristics of intrahepatic tumors at the time of posi-
tive LNs are shown in Table 2. Information regarding other
metastasis at the same time is listed in Table 3.

In this paper, the lacoregional abdominal lymph node
metastasis from HCC was grossly classified to hepatic portal, peri-
pancreatic and para-aortic nodes on the basis of the increase
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