Original Article - Urological Oncology INVESTIGATIVE AND CLINICAL UROLOGY

Investig Clin Urol 2017;58:434-439. IC URO LOGY Check for

https://doi.org/10.4111/icu.2017.58.6.434 updates
pISSN 2466-0493 - elSSN 2466-054X

Establishment of Korean prostate cancer database
by the Korean Urological Oncology Society

Hanjong Ahn', Hyung Jin Kim?, Seong Soo Jeon®, Cheol Kwak®*, Gyung Tak Sung’, Tae Gyun Kwon®, Jong Yeon Park’,
Sung Hyun Paick®

'Department of Urology, Asan Medical Center, Ulsan University College of Medicine, Seoul,”Department of Urology, Chonbuk National University Medical School,
Research Institute of Clinical Medicine of Chonbuk National University-Biomedical Research Institute of Chonbuk National University Hospital, Jeonju, *Department of
Urology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, “Department of Urology, Seoul National University Hospital, Seoul National
University School of Medicine, Seoul,”Department of Urology, Dong-A University College of Medicine, Busan, “Department of Urology, Kyungpook National University
School of Medicine, Daegu,’Department of Urology, GangNeung Asan Hospital, Ulsan University College of Medicine, Gangneung, *Department of Urology, Konkuk
University Medical Center, Konkuk University School of Medicine, Seoul, Korea

Purpose: Despite the necessity, to date, no detailed database of prostate cancer, especially one that includes clinicopathological
data, has been created in Korea. For that reason, the Korean Urological Oncology Society (KUOS) decided to create the Korean Pros-
tate Cancer Database (KPCD).

Materials and Methods: The KPCD program was introduced in 2010. After considering regional distribution, a total of 20 hospitals
participated in the KPCD. The Database consists of 4 domains (demographic, pretreatment, treatment, and follow-up data) and 135
variables.

Results: In total, 7,608 men with prostate cancer between 2000 and 2010 were registered in the KPCD. The mean age at the time
of diagnosis was 67.6+7.7 years. The mean PSA at diagnosis was 74.0£366.9 ng/mL, and the proportions of patients with Gleason
scores of <6, 7, and 8-10 were 37.0%, 26.7%, and 34.2%, respectively. At diagnosis, 62.3% of the patients had localized tumors,
14.6% had regional, 12.8% had distant, and 10.4% cases were from unknown diseases. With regards to the initial treatment modal-
ity employed, 1.3% of patients were managed with active surveillance, 62.1% underwent surgery, 4.3% underwent radiotherapy,
27.1% had androgen deprivation therapy, and 5.2% underwent unknown therapies. The 5-year cancer-specific survival rate of
patients in the KPCD was 98.6% in the localized stage, 94.8% in the regional stage, 74.7% in the distant stage, and 86.9% in the un-
known stage.

Conclusions: The KUOS created a relatively successful database of patients with prostate cancer in Korea. The KPCD will continue
to improve the availability of data regarding prostate cancer.
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INTRODUCTION and is the second leading cause of cancer-related mortality
among men in Western countries [1]. However, in Asian
Prostate cancer is the most common type of cancer, countries the incidence of prostate cancer is lower [2]; for
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example, prostate cancer is the fifth most common cancer
among men in Korea [3]

However, the incidence of prostate cancer in Korea is
rapidly increasing. According to the Korea National Cancer
Incidence Database, the age-standardized incidence rate of
prostate cancer in males, which was 84 per 100,000 in 1999,
reached 262 per 100,000 in 2013. The annual percent change
in prostate cancer was 11.4%; the second largest increase
observed, following thyroid cancer [3] Thus, prostate cancer
has become one of the most important cancers to consider in
Korean elderly men.

Currently, there exists a nationwide, training hospital-
based cancer registry (the Korea Central Cancer Registry,
KCCR). This registry includes the annual prostate cancer
number, incidence, prevalence, mortality, and information
on survival [4] However, there is no information regarding
clinical stage or treatment data in this registry. Therefore,
KCCR data 1s useful for the government in making national
policies, but not so in making treatment-related decisions, on
an individual level, by Korean urologists.

Most of the current known guidelines for prostate cancer
were made in Western countries and are based on their
countries’ respective data. However, the characteristics of
prostate cancer vary according to race and region [5] For the
optimal diagnosis and treatment of Korean patients with
prostate cancer, the collection of detailed Korean prostate
cancer data, including clinicopathological data is necessary.
However, the KCCR does not provide such type of data.
Therefore, the Korean Urological Oncology Society (KUOS)
introduced another database called the Korean Prostate
Cancer Database (KPCD), where it would be possible to find
such data.

In this article, we aimed to describe the protocol of data
collection for the KPCD and to present the gross results of
Korean prostate cancer characteristics obtained from the
database.

MATERIALS AND METHODS

1. Organization of KPCD

The decision to form the KPCD program was made in
2010. At first, the KUOS organized a task force team to
assist in the development of the database. After several task
force team meetings, the database protocol, timeline, and
participating institutions were agreed upon.

Following the consideration of regional distribution, 20
hospitals were selected to participate in the creation of the
KPCD. The following institutions (in alphabetical order)
participated: Asan Medical Center, Chonbuk National
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University Hospital, Chonnam National University Hwasun
Hospital, Chungbuk National University Hospital, Dong-A
University Hospital, Eulji University Hospital, GangNeung
Asan Hospital, Inha University Hospital, Inje University
Pusan Paik Hospital, Keimyung University Hospital,
Konkuk University Chungju Hospital, Korea University
Anam Hospital, Kyungpook National University Medical
Center, National Cancer Center, Pusan National University
Hospital, Samsung Medical Center, Seoul National
University Hospital, Seoul National University Bundang
Hospital, and Yonsei University Severance Hospital

2. Data collection

The database protocol was decided upon in January of
2012. This protocol consisted of 4 domains (demographic,
pretreatment, treatment, and follow-up data) and 135 varia-
bles. Specifically, demographics (patient age); pretreatment
data (date of diagnosis, prostate-specific antigen [PSA], free
PSA, digital rectal examination findings, biopsy findings
such as Gleason score, computed tomography/magnetic
resonance imaging findings, bone scan findings, metastasis
information, and clinical stages); treatment data (active
surveillance, operation, radiation therapy, hormone therapy,
neoadjuvant therapy, and adjuvant therapy); and follow-
up data (date of last follow-up, nadir PSA, biochemical
recurrence, salvage treatment, disease progression, cancer-
specific survival, and overall survival), were all recorded and
analyzed.

The subjects involved in the KPCD were all patients
with biopsy-proven prostate cancer from 2000 to 2010. Data
collection was performed twice. Data collection started
in February of 2012, and all patients with biopsy-proven
prostate cancer from 2000 to 2005 were enrolled. The data
of 2,018 patients were collected during 2012. After the first
data analysis, the task force team corrected several points of
the database protocol. The second set of data collection was
commenced in 2013, targeting patients who were diagnosed
as having prostate cancer from 2006 to 2010. The data of an
additional 5590 patients were collected in 2013. The collection
and analysis of all data were approved by the Institutional
Review Boards of all 20 hospitals that participated in the
KPCD (approval number: 2015-1384).

3. Statistical methods

All statistical analyses were performed using IBM
SPSS Statistics ver. 19.0 (IBM Co., Armonk, NY, USA).
Continuous variables are presented as mean+standard
deviation. Categorical variables are presented as number
and percentage. Kaplan-Meier analysis was used to calculate
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the 5-year and 10-year cancer-specific survival and overall
survival rates, respectively. To compare the survival results
according to clinical stage, the prostate cancer status at
diagnosis was categorized as localized (<¢T2 and NO without
metastasis), regional (>cT3 or N1 without metastasis), and
distant (any T and any N with metastasis).

RESULTS

In total, 7,608 men with biopsy-proven prostate cancer,
identified from 2000 to 2010 were registered in the KPCD.
The mean age at diagnosis was 67.6+7.7 years. The mean

Table 1. Clinical and pathological characteristics of patients in Korean
prostate cancer database (n=7,608)

Characteristic Value

Age at diagnosis (y) 67.6+7.7
DRE

Negative 3,347 (44.0)

Positive 2,152 (28.3)

Not performed 2,109 (27.7)
PSA at diagnosis 74.0+366.9
Diagnosis method

TRUS-Bx 7,332 (96.4)

TUR-P 101 (1.3)

Others 175(2.3)
Prostate volume 39.4+20.7
Biopsy GS

<6 2,816 (37.0)

7 2,032 (26.7)

>8 2,603 (34.2)

Unknown 157 (2.1)
Bone metastasis at diagnosis

Bone metastasis (-) 4,813 (63.3)

Bone metastasis (+) 867 (11.4)

Unknown 1,928 (25.3)
Stage at diagnosis

Localized 4,736 (62.3)

Regional 1,109 (14.6)

Distant 971(12.8)

Unknown 792 (10.4)
Initial treatment modality

Active surveillance 97 (1.3)

Operation 4,723 (62.1)

Radiotherapy 329 (4.3)

Androgen deprivation therapy 2,063 (27.1)

Unknown 396 (5.2)

Values are presented as meanzstandard deviation or number (%).
DRE, digital rectal examination; PSA, prostate-specific antigen; TRUS-
Bx, transrectal ultrasound prostate biopsy; TUR-P, transurethral resec-
tion of the prostate; GS, gleason score.
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PSA at diagnosis was 74.0+3669 ng/mL, and the proportions
of patients with Gleason scores<6, 7, and 8-10 were 37.0%,
26.7%, and 34.2%, respectively. At diagnosis, 623% of patients
had localized tumors, 146% had regional tumors, 128%, had
distant tumors, and 10.4% had unknown diseases. With
respect to the initial treatment modality, 1.3% of patients
were managed with active surveillance, 621% underwent
surgery, 4.3% underwent radiotherapy, 27.1% underwent
androgen deprivation therapy, and 5.2% had unknown
treatments. The clinical and pathological characteristics of
these patients are summarized in Table 1

The 5-year cancer-specific survivals of patients in
the KPCD were 986% in the localized stage, 94.8% in the
regional stage, 74.7% in the distant stage, and 869% in the
unknown stage. The survival data of these patients are
summarized in Figs. 1, 2.

DISCUSSION

In Korea, the prevalence of prostate cancer has
quadrupled from 2002 to 2008, and the increased incidence
rate is highest in terms of total forms of malignancy [6].
Despite this rapid increase in the number of patients with
prostate cancer, there is no established representative
data for prostate cancer in Koreans. The characteristics
of prostate cancer vary according to race and region
[5]. Therefore, the most appropriate approach for the
management of prostate cancer in each country probably
also differs. This is the main reason that detailed prostate
cancer databases, including clinicopathological data, in each
country exist, such as the Cancer of the Prostate Strategic
Urologic Research Endeavor (CaPSURE) in the United
States and the Japan Study Group for Prostate Cancer
(J-CaP) in Japan [78]

The KUOS was established in 1990. The purposes of
KUOS at its establishment were the improvement of
clinical and basic research and the exchange of knowledge
regarding urological oncology. In agreement with these
purposes, KUOS decided to gather established representative
data for prostate cancer in Koreans.

The KPCD was made by retrospectively reviewing
medical records. The data of 7,608 Korean patients with
prostate cancer diagnosed from 2000 to 2010 were collected.
Compared with CaPSURE, which consists of approximately
14,000 registered patients with prostate cancer, and J-Cap,
which consists of 17,872 patients, this is a small database
[78] However, this database represents the largest data set
for Korean prostate cancer to date, and it can be further
updated in the future. We trust this is an important first
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Fig. 1. Five- and 10-year cancer-specific survival (CSS; A) and overall survival (OS; B) rates of patients included from the KPCD. Korean Prostate

Cancer Database.
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Fig. 2. Cancer-specific survival (A) and overall survival (B) of patients included in the Korean Prostate Cancer Database based on the stage at diag-

nosis.

Table 2. Comparison of 5-year relative survival rates (RSRs) for prostate cancer with Korea Central Cancer Registry (KCCR), Surveillance, Epidemiol-
ogy, and End Results (SEER) in the United States and 5-year cancer-specific survival (CSS) rate in the Korean prostate cancer database

Korean prostate cancer database

KCCR (2006-2010) SEER (2002-2008)

Stage at diagnosis (2000-2010)
Stage distribution (%) 5-y CSS (%) Stage distribution (%) 5-yRSR(%) Stage distribution (%) 5-y RSR (%)
Localized 62 98.6 54 99.2 82 100
Regional 15 94.8 19 94.7 1 100
Distant 13 74.7 9 36.4 4 28.8
Unknown 10 86.9 18 87.9 3 71.1
All stage 100 94.3 100 90.2 100 99.2

step for the appropriate management of prostate cancer in
Koreans.

For a similar purpose, the multicenter Korean Prostate
Cancer Database (K-CaP) was created in 2011 [9]. These
two databases consist of different centers and somewhat
different protocols. However, we hope that these two
databases will maintain a cooperative and complementary
relationship with each other.

Investig Clin Urol 2017;58:434-439.

In Korea, there is a KCCR managed by the government
[4] This registry includes no information regarding clinical
staging or treatment data; however, it is a nationwide
registry and includes reliable annual prostate cancer
numbers, as well as information on incidence, prevalence,
mortality, and survival. The 5-year relative survival rate
according to the KCCR was 90.2% from 2006 to 2010. The
5-year relative survival rate according to the SEER from
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2002 to 2008 in the United States was 99.2%. The 5-year
cancer-specific survival rate of our database (from 2000 to
2010) was 94.3%. Our data is higher than the KCCR but
lower than the SEER. In the authors’ opinion, our database
has more detailed data than the KCCR, so it provides a
more reliable estimation of cancer-specific survival rates in
Koreans. A more detailed survival data comparison between
our data, KCCR, and SEER is summarized in Table 2 [10,11]
It was interesting to find that the 5-year survival based on
our data and KCCR in the localized and regional stages were
similar, while they were noticeably different in the distant
stage. In the distant stage, the 5-year cancer-specific survival
based on our database was 74.7%, but the same stage had
a survival rate of only 364% in the KCCR. At this point,
we are unable to discern the reason; however, one possible
explanation for this difference could be poor mortality data.
Our mortality data were obtained from only medical records
of each hospital, not Statistics Korea. Thus, it was possible
we missed mortality data. Other differences were found
between the distant stage rate and the unknown stage rate
(13% vs. 9% at the distant stage; 10% vs. 18% in the unknown
stage). Our database may be more reliable because it consists
of detailed data.

However, there are many limitations of our database
as well. First, our database consisted of nonhomogeneous
data. This is a multicenter database with 20 participating
hospitals. So, patient number, reliability, and quality of data
in each center is different. To overcome this limitation, a
single reviewer evaluated the data as a whole, and excluded
several unreliable data points. Moving forward, we will
concentrate our efforts on quality control in each center.
Second, our data cannot properly represent all Korean
patients with prostate cancer. Although we tried including
most of the big centers with consideration of the regional
distribution, our data is but a small part of the total number
of Korean patients, and individual patient characteristics
can vary greatly due to the big center-oriented nature of our
data.

Despite these weaknesses, the establishment of the
KPCD by the KUOS is an important first step in identifying
trends in prostate cancer in Korean. KUOS will continue
to do their best to improve and extend the KPCD. We
trust that the KPCD will become a representative Korean
database, similar to other databases in other countries like
SEER, CaPSURE, and J-Cap.

CONCLUSIONS
The KUOS introduced an established database for
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Korean prostate cancer in 2010. Data from a total of
7,608 Korean patients with prostate cancer from 2000
to 2010 were collected successfully. The KPCD will be
proceed continuously until it becomes a representative
Korean database from which clinicians can draw valuable
information.
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EDITORIAL COMMENT

The incidence and mortality of prostate cancer have
been rising for decades. Furthermore, these are worldwide,
not national, concerns. There have been a few national
projects to gather wide-ranging information on malignant
tumors, and this is also ongoing in Korea. Previous
investigations had limitations, however, that prevented
them from reaching satisfactory results. To overcome this,
the Korean Urological Oncology Society aimed to build a
database differentiated from traditional ones in terms of
practical use. The Korean Prostate Cancer Database (KPCD)
consists of detailed clinicopathological findings on tumors
and follow-up information, which enables urologists to easily
understand and manage big data.

The collected data revealed the most current state of
prostate cancer diagnosis and management in Korea. The
findings showed that the initial characteristic of prostate
cancer was similar to that in the United States [1] One of
the differences was that native men with prostate cancer
tend to have more aggressive disease, such as distant disease
or disease with a Gleason score of 8 or more. Also, the 5-year
cancer-specific survival for patients with distant disease in
Korea was superior to that in the United States according to
both the KPCD and SEER (Surveillance, Epidemiology, and
End Results Program of the US National Cancer Institute).
The probable causes of this gap may be social environmental
factors, including the medical insurance system, patient
preferences, and urologists’ judgments on the disease, which
affect the aggressiveness of therapy and the overall quality
and timeliness of care. A more stratified database will be
able to determine the presence of selection bias in our study,
as the authors pointed out.

The strategy for the management of early-stage prostate
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cancer was distinctive compared with other countries. It
seems that a relatively small proportion of patients with
localized disease or a Gleason score of 6 or less decided to go
on active surveillance (only 1.3% of all treatment), whereas
almost 40% of patients with low-risk prostate cancer in the
United States chose active surveillance [2] Furthermore,
radiotherapy was an unfashionable treatment modality
for all patient groups (4.3% of all treatments according to
the KPCD). The different therapeutic preferences between
Korea and other countries were reflected in this result.
Surgery was confirmed to be the standard therapy choice
for localized prostate cancer regardless of nation [2]

The introduction of a multimodal treatment paradigm
should be required to achieve significant quality enhance-
ment of the KPCD. For example, urologists now consider
concurrent chemoradiation for high-risk prostate cancer.
Adjuvant androgen deprivation after radical prostatectomy
is also one of the possible therapeutic methods for advanced
disease.

The more we collect sufficient data on prostate cancer,
the closer we approximate the truth.
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