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1: Introduction

Posfbpéi'ative radiation therapy (PORT) decreases the risk -

of local—regional recurrence in patients with resected non-
small-cell lung cancer (NSCLC) [1—3]. However, reduction in
the frequency of local recurrence has not translated into a
survival benefit in most studies. In 1998, the impact of PORT
for NSCLC was analyzed in a meta-analysis of phase Il tri-
als [4]. After publication of the PORT meta-analysis, which
emphasized deleterious effects in patients receiving PORT
for completely resected NO-1 cases, much of the clinical
focus on adjuvant therapy shifted to chemotherapy [5,6].
Thus, the role of PORT for patients at high risk for locore-
gional failure such as those with N2 disease remains unclear.
Adjuvant chemotherapy trials have often permitted use of
PORT as an option for patients with N2 disease [5,7]. One
clinical study reported promising results for combined PORT
and chemotherapy for patients with pathologic stage Il or
HIA disease [8]. The results of these trials imply that PORT
delivered using modern radiotherapy techniques may poten-
tially provide a survival advantage for selected high-risk
patients.

The Patterns of Care Study (PCS) is a retrospective study
designed to investigate the national practice for cancer
patients during a specific period [9,10]. In April 2002, the
PCS started a nationwide survey for patients with NSCLC
treated with radiation therapy in Japan. In the present
report, we provide results of analyses focused on patients
who received PORT for NSCLC during the study period. The
objectives of this study were to reveal clinical practice
patterns regarding PORT after publication of the PORT meta-
analysis and to assess variation in clinical practice according
to stratified institutions.

2. Materials and methods

Between April 2002 and March 2004, the PCS conducted a
national survey of radiation therapy for patients with lung
cancer in Japan. The Japanese PCS developed an original
data format and performed an extramural audit survey for
76 of 556 institutions using a stratified two-stage cluster
sampling. Data collection consisted of two steps of ran-
dom sampling. Prior to random sampling, all institutions
were classified into one of four groups. Criteria for strat-
ification have been described elsewhere [10]. Briefly, the
PCS stratified Japanese institutions as follows: A1, academic
institutions such as university hospitals or national/regional
cancer center hospitals treating =430 patients per year;
A2, academic institutions treating <430 patients; B1, non-
academic institutions treating 2130 patients per year; and
B2, <130 patients. The cut-off values in number of patients
treated per year between A1 and A2 institutions and B1
and B2 institutions, respectively, were increased from those
used in the previous PCS study because of the increase
in the number of patients treated by radiation therapy in
Japan [10]. Eligible patients had 1997 International Union
Against Cancer (UICC) stage I—Ill NSCLC that was treated
with PORT between 1999 and 2001, a Karnofsky Perfor-
mance Status (KPS) >50 prior to start of treatment, and

no evidence of other malignancies within 5 years. The cur-

rent PCS collected specific information on 627 patients

(A1:157, A2:117, B1:214, B2:139) who were treated with
radiation therapy between 1999 and 2001. Of those, 99 (16%)
patients (A1:15, A2:17, B1:45, B2:22) who received PORT
constitute the subjects of the present analysis. The prac-
tice of PORT was investigated by reviewing items in each
medical chart such as demographics, symptoms, history,
work-up examinations, pathology, clinical stage, treatment
course including radiation therapy, surgery and chemother-
apy, and radiotherapy parameters. In addition, simulation
films and linacgraphy of each patient were also reviewed by
surveyors.

The PCS surveyors consisted of 20 board-certified radi-
ation oncologists. For each institution, one radiation
oncologist visited and surveyed data by reviewing patient
charts. In order to validate the quality of collected data,
the PCS utilized an internet mailing-list among all survey-

.ors. In situ real-time check and adjustment of data input

were available between each surveyor and the PCS commit-
tee. 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 cases; no valid data
were obtained in the given resources. Cases with missing or
unknown values were included when both the percentage
and significance value were calculated. Statistical signifi-
cance was tested by the x? test. A p-value less than 0.05
was considered statistically significant. Overall survival was
assessed from the day of surgery and was estimated by
the Kaplan—Meier product limit method using the Statistical
Analysis System, Version 6.12..

3. Results

- 3.1. Patient and tumor characteristics

Patient and clinical tumor characteristics are shown in
Table 1. Of the 99 patients who received PORT, 32 were
treated at academic institutions and 67 at non-academic
institutions. The proportion of patients with NSCLC who
received PORT was significantly higher in non-academic
institutions than in academic institutions (19% versus 12%,
p=0.013). Overall, median age was 65 years (range, 39—82),
and the male to female ratio was 4:1. Ninety-three percent
of patients had a KPS greater than or equal to 80%. Preop-
erative examinations included chest computed tomography
(CT) in 97% of patients, bronchoscopy in 87%, brain CT or
magnetic resonance imaging (MR}) in 75%, abdominal CT in

_ 75%, bone scintigraphy in 83%, and mediastinoscopy in 4%.

The primary tumor site was the upper lobe in 62 patients,
middle lobe in 7, and lower lobe in 27. The remaining 2
patients had a primary tumor near the border of the upper
and middle lobes that involved both lobes, and they were
allocated to "‘others’’. Peripheral tumors were twice as

- common as central tumors. When tumors were analyzed by

laterality, the ratio of right to left side primary site was 1.5.
Clinical T- and N-classifications were T1 in 28 patients, T2 in
35, T3 in 24, T4 in 11, and NO in 33, N1 in 19, N2 in 40, and
N3 in 6, resulting in clinical stage | in 27 patients, 1l in 14,
A in 41, and {lIB in 16. The numbers less than 99 are due
to missing or unknown data.




3.2. Surgery and tumor pathology characteristics
(Table 2)

The primary surgical ‘procedure was a lobectomy in 78
patients, pneumonectomy in 12, and segmentectomy in 9.

Among all 99 patients, complete resection was accomplished
for 55 patients. Surgical margin status was positive in 31
patients. Histopathology was squamous cell carcinoma in 47
patients, adenocarcinoma in 43, large cell carcinoma in 7,
and adenosquamous carcinoma in 2. Predominantly involved
mediastinal nodes confirmed pathologically to contain tumor
were No. 7 (34%), No. 4 (34%), No. 5 (28%), and No. 3 (26%)
according to the lymph node mapping system of the Japan
Lung Cancer Society [11], although nearly half of the data
for this item were *‘missing/unknown.”’ The pathological T-
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Fig. 1 Proportion of patients with pathologic stage Il disease
tended to be higher in large academic institutions (p=0.13).

“and N-classifications were pT1 in 22 patients, pT2 in 35, pT3
in 23, and pT4in 18, and pNO in 15 patients, pN1 in 19, pN2 in
56, and pN3 in 4. Pathological stage was stage I in 9 patients,
Il in 17, WA in 45, and HIB in 20, respectively. The propor-
tion of pathological stage il patients tended to be higher
in large academic institutions (Fig. 1, p=0.13). Breakdown
of pathological stage in 55 patients who underwent com-
plete surgery according to the stratified institution group
was shown in Table 3. As for the proportion of pathologi-
cal stage Il patients, no significant difference was observed
between institutions,

3.3. Radiotherapy parameters (Table 4)

A CT-simulator was used for planning for 26 patients. Ninety-
one patients were treated with opposed AP-PA fields, and
field reduction during the course of radiotherapy was done
_for 48%. Three-dimensional treatment was used in only 2
patients. Photon energies of less than 6 MV were used for 34
patients (34%). Dose prescription.by isodose line technique
was performed for only 8 patients (8%). The median field size
was 9cm x 11cm, and the median total dose was 50Gy. The
planning target volume included the ipsilateral hilus in 80%,
ipsilateral mediastinum in 86%, contralateral mediastinum
in 68%, contralateral hilus in 9%, ipsilateral supraclavicular
region in 30%, and contralateral supraclavicular region in
22%. Institutional stratification was found to influence sev-
eral radiotherapy parameters. A photon energy of 6MV or
higher was used for 73% of patients in A1, 77% in A2, and
80% in B1 institutions, whereas it was used for only 23% of
patients in B2 institutions (Fig. 2, p<0.0001). A Cobalt-60

unit was used ohly in 5 B2 institutions. The planning tar-
get volume included the contralateral mediastinum for more
than 70% of patients in A1 to B1 institutions, whereas it was
included in only 46% of patients treated in B2 institutions
(p=0.011).

3.4. Use of chemotherapy

Thirty patients (31%) received systemic chemotherapy.
For 21 patients, chemotherapy and PORT were adminis-
tered concurrently, mainly using a platinum-based, two-drug
combination. For 9 of the 30 patients, platinum-based
chemotherapy was used as induction therapy. Oral fluo-
rouracil was used for 9 patients.
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Fig. 2 A photon energy of 6 MV. or higher was used for 73% of
patients in A1 institutions, 77% in A2, and 80% in B1, whereas
only 23% in B2.institutions (p<0.0001). A Cobalt-60 unit was
used only in B2 institutions.

3.5. Failure pattern and preliminary clinical
outcome

The site of first failure was local in 6, regional in 5, and
distant in 31. Of the patients who developed failure, the
median time to first failure was 7 months. Atthough the cur-
rent PCS has limitations in terms of outcome analysis due to a
short follow-up period and significant variations in follow-up
information according to institutional stratification [10,12],
overall survival for the entire group was 88% at 1 year and
63% at 3 years, with a median follow-up period after PORT
of 1.7 years.

4. Discussion .

The results of the present PCS reflect national practices
for PORT for NSCLC in Japan. However, when interpreting
our data, it is important to note that they were limited to
patients who received radiation therapy. We have no infor-
mation about patients who did not receive radiation therapy
after surgery. Thus, we have no data concerning the per-
centage of patients who underwent radiation therapy after
surgery. Analysis of the national practice process for all
patients with NSCLC in the adjuvant setting is beyond the
scope of this study. ‘

All eligible patients in this study received radiation
therapy after publication of the PORT meta-analysis that
emphasized deleterious effects in patients receiving PORT,
especially for patients with completely resected NO-1
disease [4]. Since then, the clinical focus on adjuvant treat-
ment has largely shifted to chemotherapy, which has become
part of the postoperative standard of care for patients
with NSCLC [5,6,8]. In the United States, use of PORT has
substantially declined due to the lack of proven survival
benefit [13]. However, PORT was still incorporated as an
option in recent clinical trials that recruited patients with
pathological N2 disease [5,7]. The recent analysis of Surveil-
lance, Epidemiology, and End Results (SEER) data in the
United States demonstrated that PORT was associated with
improved survival for patients with N2 disease [14,15]. In
addition, a recent clinical study has reported promising

results for combined PORT and chemotherapy using mod-

ern radiotherapy techniques [7,8]. Thus, the current clinical -
question is whether adjuvant chemotherapy combined with

PORT improves survival for patients at high risk for locore-

gional failure compared with adjuvant chemotherapy alone.

Taking all of the evidence together, we conclude that PORT
still plays an important role in the adjuvant setting. We

believe that this PCS study provides basic data of current

practice regarding PORT in Japan.

Results of the present study demonstrated that patients
who received PORT accounted for 16% of all patients with
NSCLC who received radiation therapy in Japan between
1999 and 2001. Of all 99 patients, 65 had pathological
stage lll disease (45, stage IlIA; 20, stage llIB). Using a
median field size of 9cm x 11cm, a median total dose of
50Gy was delivered mainly through opposed AP-PA fields.
Three-dimensional conformal treatment was infrequently
used. Field size reduction during the course of radiotherapy
was done for almost half of the patients. A dedicated CT-
simulator was used for 26 patients. The PORT meta-analysis
was criticized because the authors included several old stud-
ies in which a cobalt machine was used for radiotherapy.
It was pointed out that suboptimal administration of PORT
using outdated techniques counterbalanced the beneficial
locoregional effects of PORT treatment in the meta-analysis
[16]. Because of potential pulmonary/cardiac toxic effects
of mediastinal radiotherapy, PORT should be delivered
with modern radiotherapy techniques using CT-based three-
dimensional conformal treatment planning, a technique
with which target volumes and normal tissue constraints
are precisely defined. Although the patients included in
this PCS survey were treated between 1999 and 2001, the
modern radiotherapy era, 34% of all patients were treated
using photon energies <6 MV, including five patients who
were treated using a cobalt machine. Institutional stratifica-
tion influenced several radiotherapy parameters in PORT for
NSCLC. As shown in the previous report for small-cell tung
cancer in Japan [17], smaller non-academic institutions (B2)
provided a lower quality of care for their patients. Planning
target volume typically included the ipsilateral hilus, ipsi-
lateral mediastinum, and contralateral mediastinum in A1
to B1 institutions, whereas the contralateral mediastinum
was included for only 46% of patients treated in B2 institu-
tions. Although there is controversy concerning prophylactic
nodal irradiation in the setting of definitive radiation ther-
apy, PORT for patients with pN2 NSCLC should include
the contralateral mediastinum. Proportion of patients with
pathological stage I—Il who underwent complete surgery
did not differ between stratified institution groups. Thus, it
was considered that omission of treating the contralateral
mediastinum in B2 institutions was not caused by unbalance
in stage distribution. We speculate that this discrepancy
in care was due mainly to the extremely small number of
radiation oncologists in B2 institutions. We also found that
obsolete equipment such as Cobalt-60 units were still used,
especially in non-academic institutions treating only a small
number of patients per year. The proportion of patients
treated with 6 MV or higher photon energies was significantly
higher in A1 to B1 institutions than in B2 institutions. A
Cobalt-60 unit was used only in B2 institutions. The present
study again confirms differences.in the practice of radio-
therapy according to institutional stratification status.
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We consider that the structure of radiation oncology is
a domestic problem specific to each country. The results
represent intrinsic problems with the structure of radiation
therapy in Japan. Considering the current immaturity of the
Japanese structure of radiation oncology, PCS still perform
an important role in monitoring structure and process, as
well as providing essential information not only to medi-
cal staff and their patients but also to administrative policy
makers.

5. Conclusions

Through the audit survey and subsequent data analyses,
the PCS established nationwide basic information on the
practice of PORT for NSCLC in Japan. Even after the pub-
lication of the PORT meta-analysis, PORT was used for a
considerable proportion of patients receiving radiotherapy.
However, this PCS documented that outdated modalities
such as cobalt-60 units were still used in small non-academic
institutions during the study time frame. Thus, the cur-
rent PCS confirmed the continuing existence of variation
in the practice of radiotherapy according to institution
stratification.
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Objective: To evaluate the changing trends of standards and practices for postoperative
radiotherapy (RT) for patients with prostate cancer in Japan.

Methods: The Japanese Pattérns of Care Study (PCS) conducted a national survey in 84 mstx-
tutions from 1996 t01998 (PCS96-98) and 76 institutions from 1999 to 2001 (PCS99-01). Detailed

. information relevant to RT was collected on a total of 169 patients (64 from 1296 101998 and

105 from 1999 to 2001) with prostate cancer who had undergone radical prostatectomy.
Results: The fraction of clinical T3—4 tumours before prostatectomy decreased from 63% in the
period 1996-98t026%intheperiod 19992001 (P = 0.0004). The pre-RT prostate-specificantigen
levelwassignificantlylowerin 1999-2001 thanin 1996-88 (P = 0.0002). Wedidnotfindasignificant
difference inthe percentage of patients who received pelvic irradiation in the time periods between
PCS96-98 and PCS99-01 (P = 0.18). Although the median radiation doses of 60 Gy were not
changed between the surveys, various doses (from 20 to 74.6 Gy) were delivered to the prostatic
bed. In the 1999-2001 survey, 73 of 105 patients received a median dose of 56 Gy in an adjuvant
setting, while the other 32 received a median dose of 60 Gy in a salvage setting (P = 0.0015).
Conclusion: These data suggest that consensus has not been reached on the practice and

management of postoperative RT for patients with prostate cancer in Japan.
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INTRODUCTION

The Pattems of Care Study (PCS), which was developed in the
Umted States by the American College of Radiology and has
been administered by them for over 25 years, was introduced
e} apan to evaluate the current status of radiotherapy (RT) and
to improve the quality of radiation oncology (1-3). The PCS in
the United States has disclosed the evidences that elementary
techniques contribute to improvement of outcome; for example:
multiple fields’ technique, dose escalation and higher energy
Beam selection >6 MV for prostate cancer (3). The Japanese
PCS Working Group of Prostate Cancer conducted the first

. For repnnts and all correspondence: Tomonari Sasaki, Department of
Radxology, National Kyushu Cancer Center, Notame 3-1-1, Minami-ku,
Fukuoka 811-1395, Japan. E-mail: tsasaki @nk-cc.go.jp

nationwide process survey of patients with prostate cancer

who received RT between 1996 and 1998 (PCS96-98). Sub-

sequently, a second PCS of patients treated with RT between

1999 and 2001 was conducted (PCS99-01). Nakamura et al.

(4,5) presented the preliminary results of these surveys for
RT in patients with prostate cancer in Japan. We present here

the final analysis of PCS96-98 and PCS99-01 in order to reveal -
the status of national practices for postoperative RT for prostate

cancer-and the changing trends seen between 1996-98 and

1999-2001.

SUBJECTS AND METHODS

The standard methods used in data collection for a national .
process survey have been described previously in detail (1,3).
In brief, the PCS survey utilized a stratified two-stage cluster

© 2006 Foundation for Prometion of Cancer Research
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sampling design. An external audit team of radiation oncolo-
gists who were recruited from academic institutions surveyed
84 institutes from 1996 to 1998 and 76 institutes from 1999 to
2001, respectively (2). PCS96-98 and PCS99-01 stratified
. these institutions into either academic (university hospital or
cancer centre) or non-academic institutions (other hospitals)
according to a facility master list created by the Japanese

Society of Therapeutic Radiation Oncology in 1997 and-

2001, respectively. The following patient criteria were used
in the process survey: (i) the patients had adenocarcinoma of
the prostate without distant metastases; (ii) the patients were
treated with RT during the period 1996-98 and 1999-2001;
(iii) the patients had neither been diagnosed with any other
malignancy nor treated with RT previously (4).

- The PCS96-98 and PCS99-01 surveys in Japan contain
detailed information on a total of 835 patients with prostate
cancer treated with RT during the respective survey periods
(PCS96-98: 307 patients, PCS99-01: 528 patients). A total of
169 patients who received RT after radical prostatectomy (RP)
were selected for this analysis (PCS96-98: 64 patients; PCS99-
01: 105 patients). In addition to the analysis of changing trends
in national practice between PCS96-98 and PCS99-01, the type
of RT used (adjuvant or salvage setting) was revealed in the
1999-2001 survey. Seventy-three of the 105 patients were
treated with adjuvant RT and the other 32 received salvage RT.

For statistical analysis, the differénces between the pro--

portions were testéd by the xz-test. A P-value < 0.05 was
considered statistically significant difference.

RESULTS

Patients and disease characteristics in the PCS96-98 and
PCS99-01 surveys are shown in Table 1. Proportion of non-
"academic to academic hospitals was significantly different
between the two surveys (PCS96-98 and PCS99-01)
(P = 0.004). We found a significantly lower fraction of
patients with clinical T3—4 tumours (26%: P = 0.0004) and
with positive surgical margins (56%: P = 0.042) between 1999
and 2001 than between 1996 and 1998 (T3—4: 63%, positive
surgical margins: 78%). Although the distribution of the pre-
treatment prostate-specific antigen (PSA) level was not differ-
ent between the 1996-98 and 1999-2001 surveys (P = 0.44),
the distribution of the pre-RT PSA level was significantly
different between the surveys (P =0.0002). In the 1999-
2001 survey, 71% of the patients received RT at a <1 ng/ml
level of PSA compared with 28% in the 1996-98 survey. -

The treatment characteristics are shown in Table 2.
The use of =10 MV was significantly decreased in the
PCS99-01 (73%) group compared with the PCS96-98 (52%)

. (P =0.0059) one. The frequency of conformal therapy was
also significantly lower in the PCS99-01 (23%) than in the
PCS96-98 (65%) (P < 0.0001). The percentage of pelvic irra-
diation was not significantly different between the two survey
periods (1996-98: 52%, 1999-2001: 41%) (P = 0.18). The
distribution of radiation doses is shown in Fig. 1. The median

radiation doses during 1996-98 and.1999-2001 did not
change (60 Gy).

Although the percentage of patients who received hormonal
therapy was not different between the surveys (1996-98: 83%
versus 1999-2001: 72%) (P =0.18), a lower number of
patients were’ treated with chemotherapy in the 1999-2001
survey (8%) than in the 1996-98 survey (27%) (P = 0.0045).

Table 3 shows the comparison of patient characteristics and
the treatment process according to the type of RT administered
(adjuvant versus salvage setting) in the PCS99-01. The fraction
of patients with a pre-RT PSA < 0.4 ng/ml in the adjuvant
setting was significantly higher than that in the salvage setting,
and the percentage of patients with a positive surgical margin
in the adjuvant setting was higher than that in the salvage
setting. The fraction of patients who received pelvic irradiation
was. significantly higher in the adjuvant setting than in the
salvage setting (P < 0.0001). The distribution of the total
dose to the prostatic bed.is shown in Fig. 2. We observed a
significant difference in median doses to the prostatic fossa
between the adjuvant (56 Gy) and salvage settings (60 Gy)
(P = 0.0015). However, more than half of patients in the
salvage setting received total doses of <64 Gy.

DISCUSSION
PATIENTS’ CHARACTERISTICS

In this analysis, we revealed changes in the practice of
postoperative RT for patients with prostate cancer in Japan.
The fraction of patients with T34 tumours was significantly
decreased from the PCS96-98 survey to the PCS99-01 one.
This result might indicate that high-risk patients with clinical
T3—4 tumours tend not to be subjected to RP. However, Ogawa
et al. (6,7) documented that significantly earlier T-stages
(T1-2) were found between 1999 and 2001 than between
1996 and 1998 in their analysis of the patients who received
radical RT for prostate cancer. These results may indicate the
recent expansion of the indications for RT in patients with
prostate cancer in Japan. )

The pre-RT PSA level was significantly lower in the
PCS99-01 patients than in the PCS96-98 ones. This might
be a reflection of the accumulating evidence that lower pre-
RT PSA is associated with success in the treatment of patients
with PSA failure after prostatectomy (8,9). However, in the
1996-98 survey, we did not identify whether each patient
received RT in the adjuvant or salvage setting because of
the lack of data. The fraction of patients who received adjuvant
RT as opposed to salvage RT might differ between the surveys. -

TREATMENT PROCESS

We observed significantly lower fractions of the use of
210 MV and conformal therapy in the PCS99-01 survey
than in the PCS96-98 one." However, Ogawa et al. (6)
documented that the changes in the use of =10 MV and con-
formal therapy for patients with primary prostate cancer were
not significant between the PCS96-98 and PCS99-01 surveys.




. Table 1. Patient background and characteristics

PCS P-value
1996-98 1999-2001
(n=64) (n = 105)
Number of institutes 84 76
Number of patients 64 105 0.004
© Academic 54 67
" Non-academic 10 38
Median age (year) at RT 67 67 0.27
" Range '50-83 36-89
Pre-treatment PSA (ng/ml) 0.44
Median (range) 12.24 (0.0-379.8) 0.50 (15.35-268.2)
<10 17/44 (39%) 29/88 (33%)
" 210t0<20 10/44 (22%) 21/88 (24%)
230 17/44 (39%) 38/88 (43%)
- Missing 20 17
Differentiation 0.16

Well (G1) 11/62 (18%) 27/99 (27%)

Moderate (G2) 23/62 (37%) 44/99 (45%)

Poor (G3-4) 24/62 (39%) 23/99 (23%)

Unknown 462 (6%) 5199 (5%)

Mssmg 2 6
Gleason combined score _ 041
26 19/34 (56%) 24/45 (53%)
7 8/34 (24%) 845 (18%)
.8-10 7134 (20%) 13/45 (29%)
. Missing 30 60 -
Clinical T-stage 0.0004

T1 2157 (3%) 9/97 (9%)

T2 14/57 (25%) 49/97 (51%)

T3 34/57 (60%) 20/97 (21%)

T4 2157 (3%) 5197 (5%)

. Unknown 5/57 (9%) 14/97 (14%)

Missing 7 8 _
Clinical N-stage 0.78
TNO 5261 (85%) 8297 (85%) -

ND 4161 (1%) 497 (4%)

' Unknown 5/61 (8%) 11/97 (11%)

Mlssmg 3 8 '

Pathological T-stage ) . 0.029

T1 ‘ 1/59 (1%) 5/98 (5%)

T2 8/50 (17%)  27/98 (28%)

T3 47159 (79%) 53/98 (54%)

T4 1/59 (1%) 7198 (1%)

Tx 2/59 (2%) 6/98 (6%)
gk ; v

" Pathological N-stage - 027
“ N0 45/56 (80%) 80/99 (81%)
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Table 1. Continued

PCS P-value
1996-98 1999-2001
‘ _ (n=64) (n=105) _
N1 9/56 (16%) 9/99 (9%)
Unknown " 2/56 (4%) 10/99 (10%)
Missing 8 . 6
Last pre-RT PSA (ng/ml) 0.0002
< O MI1(8%) C 60/84 (T1%)
=1 to <10 4/11 (36%) 16/84 (19%)
=10 4/11 (36%) 8/84 (10%)
Hormonal therapy ’ . 0.18
Yes 53/64 (83%) = 76/105 (72%)
Chemotherapy* . . 0.0045
Yes 17/64 (27%) 8/100 (8%)
Extent of disease on prostatectomy » 0.042
Confined to prostate 4/60 (7%) 18/103 (17%)
Confined to specimen  7/60 (12%) 15/103 (15%)
Positive surgical margin 47/60 (78%) 58/103 (56%)
Unknown 2060 (3%) 12/103 (12%)
Missing 4 2

PCS, Patterns of Care Study; RT, radiotherapy; PSA, prostate—sp‘eciﬁc antigen.
*Including estramustine.

This discrepancy might have arisen from the significantly
higher fraction of patients who had received postoperative
RT in non-academic hospitals in the 1999-2001 survey
than in the 1996-98 survey in our analysis (P = 0.004).
Ogawa et al. (10) also documented in their other report
that the institutional stratification significantly affected the
patterns of RT, such as the beam energy and the administration
of conformal therapy. '

' The - most appropriate radiation dose in the post-
prostatectomy setting is controversial, as indicated by the
wide range of doses noted in previous reports (4575 Gy)
(11). The American Society for Therapeutic Radiation
Oncology (ASTRO) consensus panel recommended doses -
of =64 Gy for patients with PSA failure after RP (12).
On the other hand, Petrovich et al. (13) demonstrated that a
median dose of 48 Gy in adjuvant RT reduced the risk of
local recurrence in patients with pathological T3 prostate
cancer. Our results also demonstrated that various doses
were applied to the patients who had undergone RP, whether
in the adjuvant or salvage setting.

Employing a conformal 3D planning system and promot- -
ing a dose escalation of >64 Gy may improve local control
and biochemical relapse-free survival for patients with prostate
cancer whoreceive postoperative RT alone (11,14). Ogawaet al.
(7) showed that the radiation doses for patients with primary
prostate cancer were higher in the PCS99-01 survey than in
the PCS96-98 one, and discussed that the use of an increasing
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Table 2. Treatment characteristics in RT

PCS P-value
1996-98 1999-2001
(n=64) (n = 105)
Energy of X-ray (Jocal) 0.0059
<10 MV 4/51 (8%) 23/86 (27%)
=10 MV 47/51 (92%) 63/86 (73%)
Missing 13 19
All fields treated each day -
Yes - 87/105 (83%)
Pelvis irradiation - 0.18
Yes 33/64 (52%) 43/105 (41%)
Conformal therapy | <0.0001
Yes 31/48 (65%) 24/103 (23%)
Radiation dose (Gy) 0.082
Median 60 60
'Range 40-74.6 20-70
PCS, Patterns of Care Study.
40 -
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Figure 1. Distribution of radiation doses in patients who received RT after
RP between 1996-98 and 1999-2001.

radiation dose might reflect the widespread dissemination of
clinical trial results. However, our analysis revealed that the
median dose for patients who received postoperative RT in
Japan did not change from 1996-98 to 1999-2001. Furthermore,
only half of the patients who were subjected to salvage RT in
the PCS99-01 received doses of over or equal to 64 Gy, the
dosage which was recommended by ASTRO (Fig. 2). Although
previous reports of postoperative RT for patients with
prostate cancer are rare in Japan, the next PCS may reveal the
dissemination of evidence for dose escalation.

There have been no randomized trials to define the field
sizes of postoperative irradiation for patients with prostate
cancer, and no consensus about the best radiation therapy
volume. Pelvic irradiation was performed in 40-50% of

Table 3. Comparison between patients in adjuvant and salvage setting in the
1999-2001 survey :

Adjuvant Salvage P-value
(n=173) (n=32) (n=32)
Age (median) (year) at RT 66 68 . 0.06
Range 36-77 58-89
Interval between RP and RT
Median (range) 1.3 (0.53-26.8) 20.3 (0.82-61)
Last pre-RT PSA (ng/ml) . A 0.0046
<0.4 35/56 (62%) 8/28 (29%)
=04 to <1 6/56 (11%) 11/28 (39%)
=1to <10 11/56 (20%) 8/28 (29%)
=10 4156 (7%) 1/28 (3%)
Missing 17 4
Extent of disease <0.0001
Confined to prostate 7168 (10%) 11/23 (48%)
Confined to specimen 10/68 (15%) 523 (22%)
Positive surgical margin 51/68 (75%) 7/23 (30%)
Missing 5 9
Conformal therapy 0.0041
Yes ‘ 11/73 (15%) 13/32 (41%)
Pelvic irradiation i <0.0001
Yes 39/73 (53%) 4/32 (13%)
Radiation dose (Gy) 0.0015
" Median 56 60
Range 20-70 40-70

RT, radictherapy; RP, radical prostatectomny; PSA, prostate-specific antigen.

40

Salvage
B Adjuvant

Distribution (%)

<60 50-54.9 55-50.9 60-64.9 65-69.9 70=<
Radiation doses (Gy)

Figure 2. Comparison of dose distributions according to the type of RT

administered in the 1999-2001 survey.

the patients, and no significant difference was found in
the percentage of patients treated with pelvic imadiation
between the PCS96-98 and PCS99-01 surveys. According to
the previous analyses, the prostate and immediately adjacent



tisstes' have been considered to. be. a-reasonable ¢linical
target volume in the adjuvant setting (1571 e
some previous reports documented ‘the “signific
of-‘pelvic irradiation for patients: :in :
showing a trend towards better PSA contrbl i those patients
with adverse pathological features (including a positive
surgical margin, etc.) (17,18). However, the PCS99-01
survey revealed that a higher fraction of the patients received
pelvic irradiation in the adjuvant setting than in the salvage
setting in Japan. ‘

ADJUVANT VERSUS SALVAGE

The role of postoperative RT for prostate cancer has been
controversial. The previous retrospective analyses showed
improvement in the local control and disease-free survival
of the patients with high-risk- pathological features who
received adjuvant RT compared with similar patients
treated with RP alone (15,19,20). Recently, the first random-
ized study evaluating the benefits of postoperative RT in
prostate cancer was reported by Bolla et al. (21), who
documented a significant benefit of postoperative RT in the
biochemical relapse-free survival rate and clinical locoregional

failure rate in patients with high risk factors after RP by the
analysis of a total of 1005 patients who were allocated to
postoperative RT or observation. There is no data based on
" randomized trials favouring adjuvant over salvage RT. The
fraction of patients in the adjuvant setting was higher than
that in the salvage setting from among all patients who

1" received postoperative RT in the PCS99-01 survey. However,

this result may not reflect the actual trend towards post-
operative RT in Japan, so further investigation into more
cases is needed in the future.

CONCLUSIONS

Our results revealed national trends in the treatment of pros-
trate cancer and changes in the practice of postoperative RT

- for patients in Japan with this disease. The management and
strategies (including radiation field and dosages) varied, and
the role of postoperative RT for patients with prostate cancer
remains controversial (adjuvant RT versus salvage RT).
Further evidence needs to be accumulated on postoperative
RT for patients with prostate cancer in order to establish appro-
priate treatment strategies. In addition, continuous nationwide
surveys should be performed to evaluate the dissemination of
the results that have been collected.
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Radical External Beam Radiotherapy for Prostate Cancer in Japan: Results of the Patterns of Care Process Sur-
vey: Ogawa K*, Nakamura K*2, Onishi H*3, Koizumi M*, Sasaki T*2, Araya M*3, Miyabe Y*5, Teshima T*5 and
Japanese PCS Working Subgroup of Prostate Cancer (*!Dept of Radiology, Univ of the Ryukyus School of Med, *2Dept
of Clinical Radiology, Graduate School of Medical Science, Kyushu Univ, *3Dept of Radiology, Univ of Yamanashi,
*#Dept of Radiology, Kyoto Prefectural Uni¥, *Dept of Medical Physics and Engineering, Osaka Univ Graduate School
of Med) '

‘We have analyzed Patterns of Care Study (PCS) results of radical external beam radiotherapy for prostate cancer in
Japan. The study data clearly revealed the patient characteristics (less advanced diseases and increased percentage of
patient selection) and patterns of radiotherapy (increased radiation dose and frequent hormonal therapy usages) in
Japan. Comparison of the Japanese and USA PCS results revealed several differences in the patient characteristics, the
patterns of radiotherapy and the dissemination rates of clinical trial results between Japan and the United States. Be-
cause most of the evidences have been derived from Western countries, optimal management of external beam

“radiotherapy for Japanese prostate cancer patients should be éstablished.
Key words: Patterns of care study, Prostate cancer, External beam radiotherapy
Jpn J Cancer Clin 51(13): 1051~1055, 2005
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"2 ANKF A B TR B R 2R T AAHRHREOXELHOLICT B L2 H
*3 (LB RS e . HYIT Patterns of Care Study (PCS) DOFEZEHERE%
* RHRIENAY RS RRES N BEt L. %7, EBM & BROAFMEEEERD
5 ARAFAFRESARANEROEIFNE  FECOVL TR .
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1. MREFE

1996~1998 4¢ k- SRR SHHE R 45 JEAT & N7 H0
s 161 A (PCS 1996-1998) & 1999-
2001 £EiC ¥R R Njz 283 FEG (PCS 1999-2001)
BPEPRAH MAEAEERE LW, 1) B
e 9) SEREBAE, 3) BRICBIABER
B AGBSEOERLY, 4) RENEHAAIET
/A National practice NDOBERIZOW TR
HEfFoo. 1), 2) KDV Tik 1996-1998 PCS
¥ 1999-2001 PCS DI, 3)IC2>W TR BRI
351 % 1999-2001 PCS & kK EIC 1 5 1999
PCS3 D HEE, 4)IcoWwTik, BAKET S
1996-1998 PCS % & 1999-2001 PCS ~DZAL%
WMRBCEICED, REFEAAILT VA
(Evidence Based Medicine, EBM)  © National
practice NOBBHBREEBES L.

2. & =K

1) BEER (RD

T stage £ 2\ Tid, 1996-1998 PCS, 1999~

2001 PCS & &1z T2 & T3 84\ 48, 1999-2001
PCS it & 0 BHAD stage B% K ko Tz,

S{LE, 7Y v vEHicoWTh, 1999-2001
PCS DF BEFALE, 2-6 DF UV VERDOE
HERE o TWh. L LEBL, PSARCE
WTI T PCS#ic20ng/mI M EOBRERS
¢, 1999-2001 PCS it HBWT 2 OEEICEA
B . AR BEFEEROERE LT,

T PCS & & ICETEA, BRICKXIEEBSP

o 7= 43, 1999-2001 PCS T BEOHEDEG
BEBLUTWE.

2) SEREETE (R2)

1996-1998 PCS & H# LT 1999-2001 PCS T
AR 10MV HEDIRVF—2ERT HE
AAEMLTWe. CT BETESCEERMNED
WEREEIRT PCS & dIcZhZhiy85%, 50%
THo7. BHEEE (PR{E) 111996-1998
PCS “Cit 65 Gy, 1999-2001 PCS Tid 68.4Gy T
BH0EIMLTWE. X5HIC60Gy RBOFEED

 EOEE #£51% 5135 20064127

=1 R (1996-1998 PCS, 1999-2001 PCS), K
(1999 PCS) lCHF2BEER

T &

Eh (%) 70.4 72.0 71.0
(FesviE fa0E) (46.5~89.8) (49.7~92.2) (49~86)
YR PSA :
& (ng/md
<10 28% 29% 61%
10~19.9 17% 21% | 23%
>=20 55% 50% 16%
HCE
Bt 15% 249% —
ok 50% 35% —
Bk 29% 35% - —
EA 7% 6% —
7V VK
2~6 26% 45% 55%
7 43% 21% 26%
8~10 31% 34% 19%
T158 A
TX-TO 1% 4% 8%
T1 5% 8% 44%
" T2 30% 40% . 349%
T34 64% 46% 7%
Unknown 1% 2% 7%
piid oy
FERLcEH
- BEOFHE - 6% 27% —
EITRER 32% . 32% —
FHTEE 5% 14% —
= 27% 17% —_
01, 7% 3% —

TREH 23% 7% —

PSA=prostate-specific antigen

B4, 70 Gy L EOBEOBMBEHTHY, R
HEEORIMEAAELA T (@D, &
VB VERIC B\ CIET PCS & 49 0%RE &
BRCASh T, -
3) BRCHITBEEETR, NMBHEOEL
(#1,2) .
BEERICHVTE, Tstage, PSAEZ DI
HADHRRE LD SEFEABSBOLN
7o. BEERCREVTR, RERHE, BRE
(72 Gy LL.E) OHEEWRRBEOHBEP - 72,
RIVEVEROSARICEWTIKE EDOFTHE
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®2 BA& (1996-1998 PCS, 19992001 PCS), #*
B (1999 PCS) (CHTBAEER

b dhy R
TRIVE—
(=10 MV)
(%)
Yes 61% 74% 73%
CT YaizstE . ¢
Yes 81% 86% 959%
FR&REHE
Yes 49% 50% 80%
RS
Yes 43% 36% 23%

BAEE
Gy)

FRRME, §EBE  65(22~T74) 8% -
e & 1% 8% 43%

FIVEVERE
Yes 869% 89% 51%

BEB- .

4) KEXMWEARSTEF > X (EBM) @ Na-

tional practice ~DRFER

BARSEOERICHWTE, IEEORE
W RGBS 8 Lo R BSeie & 5
EEXBELEBT LBRALNEZ>TNEY, XE
(1999 %) TIREARSIES A S B
80% TH -7 AP, A (1999~200148) it
50%1C & &% 5 Thvie.
THRERFURAIBEHICBT A ANBAEEC B
TR 70Gy BEDA MBS REEB CRIB BT
BTHHTERHELLEF1D. FHRFYR
JEICHWT, kB (19994) TRAFVEVE
BARAShABEIR3% TH- 72, BA
(1999~2001 4F) ~CiE 72% CHAF S hTWie.
ZRIER LT, EFEAICKH T 5N RaEE
ERWTE, FIVEVERRGRIC L D EFERR
EFBILBEESNTOEY. FEFRRY RS
BICHWTI, KRE (19994) KT 3HRLE
YIRS OBER 79% TH Y, 199450 7.6
% (TRTOYRIFREDLGD) & HBLT
ST ERSED LN, TRACHLT, BA

(1999~20014F) TiZ91%TH Y, 1996~1998
FLBNTHAROBVEETH - e

3. & =B

4EOPCSHEREIC LY, AEKBTBH
SRR S BABARIE O S EAE b Iz
St BEERICHVWTR, AR BIE
SEEPILETEASE VS, BRI 53
ZTETWAT L, SLICHMHBRBEROBESR
ELTAEAADERPEZTELI ERHEOL
Kol BiERCBWTI PSABREDEELE
HICEATELT L, BHECBVWTRBEER, V
Z—Ry FOEREFICIVEEHERLINELD
BHREERADL D E VWAL T ERTEERR - T
WET R EZFOBHE LTHTONS.
FBBEER OWTI, BHEEOEMERR
BHBN, BIC60Gy R &\ > THG 2B
BEOHERED, T T0Gy L Lo HE AR
2TV, BHBRBEOMIMCEWTE, BETS
IR SR EE R U CRBESRE TS
LBLEBRBBEINTELERTHHLELZDN
30, Zhic L THRVE VEEILSEE CHE
ENHITWABI EBEOM S, ZOEH
ELTHARTIRETELS L, SOHTHNEDE
EECK & i L C— B EWER 2SS 5 =D
TIVEVEROEI{ER €% 5 impotence £
HMCARTAEACHBDHTHSL T EHBZETH
N5Y. ALICIRBEMA LH-RE 750 /525
TVERFVEHERBEMERTAC EAHEEDH
AORBRHECRTECTS ST &b, TIVEVE
EREZRENTELERD1OTHHEELD
N3, L LadoBEAANCHT 2EDRFRV
EVEEOHEREL SVWTRER TR TETS
D, $BHELPC LTV BESBSB.

BERONTBAREORREZXE LB L TA
5L HEROHFHPRE & HE U CETEAS S WS
EREOP LR o KEOFRAZ U—=v
ELTOPSABREBIVEL TR TWBE D
A& ERTRIBABS S BRIN B RE
Zbh5H, AUKRETH African-American %
Hispanic {2 381 5 A& T Caucasian & HE L
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BOREIR #51% - $£138 20054127

(%)

1996-1998 PCS
B 1999-2001 PCS

E1 1996-1998 PCS & 1999-2001 PCS ([Cs5(1 3 BHER O

THETEABRSVWIELIHLIPEXR-> T
510, HEOREMICES T 3EOLEYENTE
WIZLATEERD DD, SBRORHBLETHS
EEZOND. ARBHECSNTUL, BHER

EHVWTIREOH TAR LY bEHRE (72Gy

b)) BERCERIhTHE:. BATRESR
REROEESKEE HEL TP, BRATIE
EBEREPRLELB CEABBRL/EST TRWED
tEZONSE. SBBEACBVWTHEARHEED
k5 kD ELACERBEATONS LS RBRESE
HHEETBEEL TN T EBEEh 5.
BHERATIZEYF VA (EBM) © National prac-
tice NOBBFERITOWTIE, KETRECREDOE
KRBREDOF— X PHBREFECRBESNRTVR
RICHBTEBELR L. TREXLTH
A CRZOETERRINSFICIT > Thixd o
7o ZOBELE LT, BRCTRAFROERAR
DOF—E B, BERLOOF—IREOEE
BEALBTRERNE S o TRV D
THHEEZDNI. Lich-s THREOHRK
i, Bk OOBKRABROT—FEARAILED
BTHEHECRD ANTHWAREICS S 2E 2060
5.

£LH

SEOPCSORERRICLD, BRILETS

BISIIE IR B/ BEROERE L H O 21T
THEZERTEL. SEDAREBVWTUIEDHE
BT LRI SRR P RA T TR ST
ERZEEITEY, FFELESHHETA LI
LD BAOHSHEBEOBE M LI 5T L5
Haxhs. AMBHECELTE, BRTEIEEX
D5 ORSBERRROBE ISR, BkO®
FHEE AAADBELEZDOEELTHD TV
B ESPRBERTRIZ> &0 LT, Lk
S THAARRSEE LETEFVAOBERES
KHETHD, SHICRMMBHEERCOWTD
HAESA VORI AEHTHS.

HEE
FFRIELESBDENATRDRSTLE (14~
6), BAHBHEHER - FRRESERZRIE
BABRHCAFHES DB 2B THbIE L.
SRITEEIC S\ RV A E DA R R
DL LD DEHOBEEELET.
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