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Figure 14 Survival of patients treated by esophagectomy in relation to
pathological stage (UICC-pTNM)
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Personal Information Protection in Patterns of Care Study: Numasaki H*!, Teshima T*!, Uno T*2, Nakamura K*3,
Sumi M*4, Kenjo M*%, Mitsumori M*® and Japanese PCS Working Group (*'Department of Medical Physics and En-
gineering, Osaka University Graduate School of Medicine, *2Department of Radiology, Chiba University Graduate
School of Medicine, *3Department of Radiology, Kyushu University Hospital at Beppu, *4Division of Radiation Oncolo-
gy, National Cancer Center Hospital, **Division of Medical Intelligence and Informatics,} Hiroshima University Graduate
School of Biomedical Sciences, *¢Department of Radiation Oncology and Image-applied Therapy, Graduate School of
Medicine, Kyoto University)

Public awareness of personal information protection in Japan has increased during the past decade. The key factor in
this heightened awareness is the Protection of Personal Information Act, which went into effect on April 1, 2005. Han-
dling of personal information is extremely important in the medical research field. The patterns of care study (PCS) sur-
veys have been conducted three times (PCS95-97, PCS99-01, PCS03-05) and each survey took different measures for
the protection of personal information. PCS95-97 and PCS99-01 collected personal information, while PCS03~05 col-
lected anonymous personal information with a hash function to overcome resultant limitations for follow-up studies. All
data of PCS surveys is stored in a high-security system.

Key words: PCS, Personal information, Database
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Device for Improving the Accuracy of Data in Patterns of Care Study: Numasaki H*!, Teshima T*!, Uno T*2,
Nakamura K*3, Sumi M#*4, Kenjo M*5, Mitsumori M*6 and Japanese PCS Working Group (*!Department of Medical
Physics and Engineering, Osaka University Graduate School of Medicine, *2Department of Radiology, Chiba University
Graduate School of Medicine, *3Department of Radiology, Kyushu University Hospital at Beppu, *4Division of Radiation
Oncology, National Cancer Center Hospital, **Division of Medical Intelligence and Informatics, Hiroshima University
Graduate School of Biomedical Sciences, *$Department of Radiation Oncology and Image-applied Therapy, Graduate
School of Medicine, Kyoto University)

To improve the accuracy of data entered in the database, various technologies were developed for the three Patterns
of Care Studies (PCS95-97, PCS99-01, PCS03~05). PCS database software has two main features, a ‘“‘comprehensive
logic checking function,”” and a ‘‘registrant assistance function.” For the PCS99-01 survey, an online monitoring system
for incorrectly inputted data was developed. In PCS03-05 survey, image database system including automatic extraction
of radiation treatment planning information was developed. Furthermore, a method using a hash function to share data
among multiple databases while protecting the anonymity of personal information was developed. The incorrectly-input
rate of PCS was dramatically reduced from 0.47% (PCS95-97 early survey) to 0% (PCS99-01 late survey and PCS03—
05).

Key words: PCS, Data accuracy, Technological development, Database
Jpn J Cancer Clin 56 (2): 95~103, 2010
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FXERDBTHEATVWS, EERBTHHEEE BB BEH S 25 A (Radiology Information

1 RERRZFAFREZAMARERYETIERE 2 TERFREREXHARKNRESY
*3 FUNRZIREERIR SEEER > & —HEEF 4 BEXARE Y > & — P RER ARG R
*5 IRBARFARFRERESR SRR E B RER R

6 TBARFAFREFF AR RN REFRERSEERY - BEGAREY
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Prostate cancer often relapses during androgen-depletion therapy,
even under the castration condition in which circulating andro-
gens are drastically reduced. High expressions of androgen recep-
tor (AR) and genes involved in androgen metabolism indicate a
continued role for AR in castration-resistant prostate cancers
(CRPCs). There is increasing evidence that some amounts of 5u-
dihydrotestosterone (DHT) and other androgens are present suffi-
ciently to activate AR within CRPC tissues, and enzymes involved
in the androgen and steroid metabolism, such as 5a-steroid reduc-
tases, are activated in CRPCs. In this report, we screened eight nat-
ural 5aDH-steroids to search for novel products of 5a-steroid
reductases, and identified 11-deoxycorticosterone (DOC) as a novel
substrate for 5a-steroid reductases in CRPCs. 11-Deoxycorticoster-
one (DOC) and 5a-dihydro-deoxycorticosterone (5«¢DH-DOC) could
promote prostate cancer cell proliferation through AR activation,
and type 1 5a-steroid reductase (SRD5A1) could convert from DOC
to 5aDH-DOC. Sensitive liquid chromatography-tandem mass spec-
trometric analysis detected 5¢DH-DOC in some clinical CRPC tis-
sues. These findings implicated that under an extremely low level
of DHT, 5¢DH-DOC and other products of 5a-steroid reductases
within CRPC tissues might activate the AR pathway for prostate
cancer cell proliferation and survival under castration. (Cancer Sci
2010; 101: 1897-1904)

P rostate cancer (PC) is the most common malignancy in men
and the second leading cause of cancer-related death in
Western countries.”” The androgen—androgen receptor (AR) sig-
naling pathway plays a central role in PC development and pro-
gression, and PC growth is androgen-stimulated. Androgen
depletion (castration) is usually effective for a limited duration
and eventually PC evolves to regam the ability to grow despite
low levels of circulating androgens.”® This more aggressive and
castration-resistant phenotype has been termed castration-resis-
tant prostate cancer (CRPC). Treatment options for CRPC are
an unmet need with docetaxel bemg the only agent that has been
shown to prolonged survival,®* but its survival benefit is lim-
ited. Hence, many groups are now attempting various
approaches to identify novel molecular targets or signaling path—
ways that contribute to the CRPC phenotype and some strategies
are currently being tested in clinical trials in CRPC.%

Several clinical observations have been offering clues that AR
signaling is still active and required in most CRPC. PSA (pros-
tate specific antigen) declines after the initiation of androgen-
depletion therapy (ADT), but a subsequent rise of PSA is
commonly the first sign of disease progression. This indicates
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that reactlvatlon of AR signaling accompanies the development
of CRPC.?>% Within several androgen-target tissues such as the
prostate, testosterone is converted to So-dihydrotestosterone
(DHT), which is the most potent natural androgen. Although
ADT can lead to a drastic reduction of the serum circulating tes-
tosterone level (to <5%), the mtraprostatxc concentration of DHT
remains at ~40% in CRPCs,""!? indicating that CRPC cells pre-
serve their DHT level to maintain their AR signaling pathways
and survive under the castrated condition. The conversion from
testosterone to DHT is catalyzed by Sa-steroid reductase
enzymes, and three types of human Sa-steroid reductase
enzymes have been reported so far.!? In the normal prostate and
benign prostate diseases, type 2 isozyme is expressed dominantly
and responsible for DHT production. On the other hand, in pros-
tate cancer tissues, the type 2 isozyme expression is dramatically
down-regulated and the expressions of types 1 and 3 isozymes
are up-regulated, indicating that type 1 and type 3 isozymes are
mainly responsible for DHT production in PC tlssues especially
in CRPCs under the castration condition.’%!? Although the
biological significance and the mechanism of this switching
toward types 1 and 3 isozymes in CRPCs remain completely
unknown, the question then arises whether these So-steroid
reductase enzymes can produce other SoDH steroids to acti-
vate AR or other steroid receptors as well as DHT and may
provide some survival advantages to CRPC cells in the castration
condition.

In this study, we screened eight natural SaDH steroids for
candidates that could be produced by So-steroid reductases to
activate the AR signaling pathway in CRPCs, and identified 11-
deoxycorticosterone (DOC) as a novel substrate for So-steroid
reductases in CRPCs. We demonstrated that DOC and 5a-dihy-
dro-deoxycorticosterone (54DH-DOC) could stimulate AR
activity in CRPC cells and type 1 So-steroid reductase could
convert from DOC to 5aDH-DOC ir vitro and in vivo. Further-
more, we measured SaDH-DOC levels in clinical CRPC tissues,
and detected 5aDH-DOC in some clinical CRPC tissues. These
findings implicated that under the castration condition, CRPC
cells might take advantage of SuDH-DOC and other products of
Sa-steroid reductases to maintain their AR pathway for their sur-
vival, and also they provide new insights in molecular mecha-
nisms of CRPC progression and some clues to develop new
therapeutic strategies for CRPC.
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