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Background: The incidence of prostate cancer (PC) in Asian countries is increasing for reasons that are
not clear. Data describing how PC is diagnosed and treated are fragmented across Asia, with marked
intercountry and intracountry differences in outcome and knowledge gaps in clinical diagnostic and
treatment practices. To address these knowledge gaps, we have established a PC disease registry with the
aim of providing a comprehensive picture of PC diagnosis, prognosis, treatment and outcome, population
characteristics, and comorbidities in real-world clinical practice in Asia.
Methods: This is a multinational, multicenter, longitudinal, and observational registry of PC patients
presenting to participating tertiary-care hospitals in eight Asian countries (www.clinicaltrials.gov
NCT02546908. Registry Identifier: NOPRODPCR4001). Approximately 3500-4000 eligible patients with
existing or newly diagnosed high-risk localized PC (cohort 1), nonmetastatic biochemically recurrent PC
(cohort 2), or metastatic PC (cohort 3) will be consecutively enrolled and followed-up for 5 years. An
enrollment cap of 600 patients each will be applied to cohorts 1 and 2. Disease status is collected at
enrollment, and outcome variables captured at 3-monthly intervals include diagnostic/staging, treat-
ments including reason for change, laboratory results, comorbidities, and concomitant medications.
Treatments and survival outcomes will be captured real time until study end. Patient-reported quality-
of-life will be measured every 6 months, and medical resource utilization summarized at study end. Data
analysis will include exploratory analyses of potential associations between multiple risk factors and
socioeconomic variables with disease progression and evaluation of various treatments for PC including
novel therapies on clinical outcome and health-related quality-of-life outcomes.
Results: 3636 men with PC were enrolled until July 2018; 416 in cohort 1, 399 in cohort 2 and 2821 in
cohort 3.
Discussion: A total of 3636 patients were enrolled until July 2018. The prospective disease registry will
provide comprehensive and wide-ranging real-world information on how PC is diagnosed and treated in
Asia. Such information can be used to inform policy development for best practice and direct clinical
study design evaluating new treatments.
© 2019 Asian Pacific Prostate Society, Published by Elsevier Korea LLC. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Background

Prostate cancer (PC) is one of the most common cancers in Asian
men, causing approximately 25,000 deaths annually in South-East
Asia (2012 data).1 Marked regional differences exist in PC incidence
and survival rates (Table 1). The different disease epidemiology
across Asia may be related to differences in the frequency of
screening, decisions underlying choice of treatment, and access to
screening and healthcare facilities related to economic setting
(Table 1). Countries within Asia are economically diverse, with
resulting diversity in healthcare and health insurance systems, fa-
cilities for diagnosis and treatment, and access to new treatments.
Countries also differ in their recommended treatment algorithms
and guidelines. Patients living in countries or rural areas where
screening for prostate-specific antigen (PSA) is lacking (such as
Malaysia and rural areas of China) tend to present with more
advanced disease than countries/regions where PSA-screening oc-
curs (such as Japan).2-4

Although the incidence of PC in Asian countries is up to 20-times
lower than inWestern countries, data fromnational cancer registries
indicate that PC incidence and mortality is rising in Asia for reasons
that are not clear.2, 4, 5 Changing diagnostic practices such as
increased PSA testing and increased capacity for transrectal ultra-
sound and biopsy are likely to be contributing to this rise, as well as
changes in risk factors such as increased exposure to Western diets
and reduced physical activity.2, 4, 5 Data describing how PC is
screened, diagnosed, best treatment practices, and the outcome of
treatment in Asian countries are fragmented and incomplete. PC
screening and treatment activities in Asia are guided by information
from studies conducted in Western populations, even though the
epidemiology of PC in Eastern and Western populations is hetero-
geneous.6, 7 National cancer databases exist in some but not all
countries in Asia (for example, Japan and Korea).8 These databases
vary in size and in the type and quality of the data collected. Treat-
ments administered, the decision-makingprocess guiding treatment
selection of individual patients, medical resource utilization, and
patient-reported outcomes such as quality of life (QoL) are not
routinely collected in healthcare databases or in clinical trial set-
tings.9 Such data are scarce in Asia and represent key knowledge
gaps. By contrast, these data collected from prospective registries of
patients with PC in the United States andAustralia have been used in
numerous clinically relevant studies to compare treatments, expand
knowledge, and inform guidelines on PC management.10-13

Treatment options for patients with advanced PC have
expanded in the last few years.14 In addition to chemotherapy,
enzalutamide, an androgen receptor blocker, and abiraterone,
which inhibits androgen synthesis, improve overall survival (OS) of
men with metastatic castration-resistant PC and may be used in
patients unable to tolerate chemotherapy.15-17 Bone-seeking ra-
dionuclides (radium-223) and new chemotherapeutic agents give
clinicians a range of options and imply that several treatment
Table 1
Epidemiology of prostate cancer in Asian countries: age-standardized rates (per 100,000

Country/region 20084

Incidence Mortality Mortality/incidence ratio

China 4.3 1.8 0.42
Taiwan 20.8 5.2 0.25
Japan 22.7 5.0 0.22
India - - -
South Korea 22.4 4.1 0.18
Thailand 6.5 2.0 0.31
Malaysia 9.2 5.8 0.63
Singapore 20.0 3.9 0.20

a) The 5-year age-standardized incidence of prostate cancer in Singapore 2011-2015 is
options may be available for the same disease stage.14 However, the
optimal timing and sequence of treatments remain undefined.14, 18

Within Asia, the use of these newer agents is not consistent within
the region, and long-term real-world data concerning their use and
impact outside controlled studies are not yet available. Because
diverse treatments exist for PC, identification of the physical and
psychosocial consequences of the disease and its treatment rather
than only OS become critical for treatment decision-making.

Such knowledge gaps are unable to be filled just by information
gained from clinical trials conducted in homogenous settings that
do not reflect real-world practice nor by retrospective observa-
tional studies that are limited by the type and integrity of the
available data. Therefore, to compile high-quality, real-world data
to inform on country-specific patterns of PC in Asia, we elected to
use a disease registry design, allowing long-term prospective
follow-up of a large number of patients with advanced PC.

Wehaveestablishedaprospective, longitudinal PC registry ineight
countries in AsiadChina, India, Japan, Malaysia, Singapore, South
Korea, Taiwan, and Thailand. The registry will generate real-world
data on PC screening, diagnosis, disease status, treatment patterns,
theunderlying clinicaldecisions that determine treatment choice, and
response to treatment.With the recent introduction of newagents for
the treatment of PC into Asia, the registry datawill allowcomparisons
to bemadebetween thebenefits and risks associatedwithnewversus
conventional treatments. The registry provides the opportunity to
identify best practice in PC treatment, and the evolution of clinical
practice over time asmore treatment options are introduced. Survival
and disease progression outcomes, health-related QoL, and medical
resource use of patients with PC will be captured. Here, we describe
the key features of the prospective, longitudinal registry of patients
with PC in Asia and the challenges in its implementation.

2. Registry objectives

The global aim of the registry is to document PC management
and outcome including diagnosis, prognosis, treatment, and care in
real-world practice. The clinical progression and outcomes of pa-
tients with PC will be observed (including OS, PC-related mortality,
metastasis-free survival, progression-free survival, time to PSA
progression, and health-related QoL) and assessed in relation to
different treatments and disease phases at diagnosis. Uniquely, as
well as duration and adherence to PC treatments, considerations
guiding treatment selection and medical resource utilization will
be recorded. Associations between risk factors and disease pro-
gression will be explored.

3. Study design

This is a multicenter, longitudinal, observational cohort study of
PC patients presenting to participating tertiary-care hospitals in
eight Asian countries.
population)

20121,27 Income level28

Incidence Mortality Mortality/incidence ratio

5.3 2.5 0.47 Upper middle
29.7 6.6 0.22 High
30.4 5.0 0.16 High
4.2 2.7 0.64 Low middle
30.3 4.6 0.15 High
7.2 3.7 0.51 Upper middle
10.8 4.6 0.43 Upper middle
33.1a 4.5 0.14 High

29.7 per 100,000 person-years29.
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Patients are eligible if, at the time of enrollment, they are at least
21 years of age with high-risk localized PC (cohort 1), non-
metastatic, biochemically recurrent PC (cohort 2), or metastatic PC
(cohort 3). Enrolled patients will be followed-up for a maximum of
5 years during the observational period or until the registry is
closed, whichever occurs first. The close of the registry will be
approximately 5 years after the first patient is enrolled. In view of
the long-term survival typical of patients diagnosed during the
early stages of PC, we elected to focus on advanced stages requiring
more intensive treatment. This will allow us to collect meaningful
information on disease treatment and progression over the 5-year
study period. To ensure a patient population representative of
clinical practice and to reduce selection bias, all patients meeting
the eligibility criteria at an investigative site will be consecutively
enrolled in the registry. A total of 3,500e4,500 patients are planned
to be enrolled. Eligible patients will be offered the opportunity to
enroll in the study when they come to the investigative site for a
clinic visit. A screening log will be maintained by each site to record
the enrollment disposition of patients potentially eligible for study
participation, to better assess the representativeness of the
enrolled population. Patient age group, disease stage, and reason
for refusal will be recorded for individuals who meet the eligibility
criteria but who choose not to participate in the study.

Written informed consent was obtained from each patient or
their legally acceptable representative allowing source data
collection and verification in accordance with local laws. The de-
cision of patients to participate in this study will not in any way
impact upon the standard of care they are receiving or any benefits
to which they are otherwise entitled. Patients may withdraw con-
sent and discontinue participation in the study at any time, with no
effect on their medical care or access to treatment. If a patient is
withdrawn prior to completing the study follow-up period, any
Table 2
Data collection schedule

Registry data collection Enrollment

Screening/consent
Participation agreement/informed consent X
Inclusion criteria X
Demographic information X
Socioeconomic status X
Family medical historya X
Healthcare reimbursement status X
PC characteristics at first diagnosisb X
PC treatment history X
Current prostate cancer status and treatment
Patient lifestyle (exercise, smoking, alcohol intake) X
Comorbidities X
Concomitant medications X
Current PC characteristicsb X
Current PC treatment X
Skeletal-related events X
Biologic parameters X
Patient-reported outcomes
EQ-5D-5 L & FACT-P X
Safety assessment
Adverse events X
Other assessments
Medical resource utilization
Radiologic assessment X
Vital Status
ECOG performance status X
Study completion/withdrawal
End of registry form

PC, prostate cancer, ECOG, Eastern Clinical Oncology Group; EQ-5D-5 L, European Quality
Prostate Cancer (FACT-P); PSA, prostate-specific antigen.
a) Including PC in male family members and breast cancer in female family members.
b) Including dates of initial diagnosis, digital rectal exam, PSA level, TNM Stage, and Gl
known reason for withdrawal should be documented. All infor-
mation already collected as part of the study will be retained for
analysis; however, no further efforts will be made to obtain or re-
cord additional information regarding the withdrawn patient.

Information from enrolled patients will be collected retrospec-
tively from the initial diagnosis of PC. Newly diagnosed eligible
patients will also enter the registry. All patients will be prospec-
tively followed throughout their course of treatment (Table 2).
Patients will be given a subject number to ensure anonymity.
Routine clinical practice data will be extracted and entered into an
electronic data capture system by study staff at a minimum fre-
quency of once every 3 months during the observational period.

The protocol was reviewed and approved by the Institutional
Review Boards/Independent Ethics Committees in each of the
participating countries.

3.1. Staging definitions

To overcome differences in prostate staging used by individual
institutions, disease stage definitions are standardized for registry
enrollment (Fig. 1). High-risk localized PC is defined as in this
registry as clinical T stage cT3a or higher, with one of the following
high-risk features: Gleason score 8-10, PSA level above 20 ng/mL, or
N1. This definition was adopted from the National Comprehensive
Cancer Network Guidelines in Oncology.19 Patients whose patho-
logic stage is reclassified to below T3 at any time during the
study will be withdrawn from the study (with the exception of
those patients who initially met the criteria for high-risk localized
PC or whose stage changed because of therapy).

The definition of nonmetastatic biochemically recurrent PC fol-
lows guidelines from the European Association of Urology for pa-
tients post-radical prostatectomy (confirmed PSA value of >0.2 ng/
Observation period End of registry

Every 3 months Every 6 months

X
X
X
X
X
X

X

X X

X
X
X X

X

of Life-5 Dimensions, 5 Levels; FACT-P, Functional Assessment of Cancer Therapy for

eason score.



Fig. 1. Disease eligibility criteria for registry enrollment. PSA, prostate-specific antigen.
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mL following prostatectomy)20 and the American Society for Radi-
ation Oncology guidelines for patients post-radiotherapy (PSAvalue
of 2 ng/mL or more above the nadir following radiation therapy).21

Prostate Cancer Working Group 2 guidelines for patients with
castrate-resistant PC (PSA increase of�25% and�2 ng/mL above the
nadir with confirmation by a second PSA �3 weeks later).22 In
addition, the patient is required to have castrate levels of testos-
terone (<50 ng/dL). Metastatic disease includes metastatic
hormone-sensitive PC and metastatic castration-resistant PC.

To increase the proportion of patients with metastatic disease in
this study (Cohort 3 which has the largest unmet need), an
enrollment cap of 600 per cohort will to be applied to Cohorts 1 and
2. There is no enrollment cap for Cohort 3.
3.2. Outcome variables

Baseline data include demographic and lifestyle characteristics,
family medical history, and detailed features of PC at diagnosis such
as detection method, laboratory values, staging, Gleason score, and
treatment history (Table 2). For patients with longer standing PC,
these datawill be collected retrospectively from themedical records.
Every 3 months during the observation period, information about
lifestyle, comorbidities, concomitantmedications, PC treatments and
characteristics, and relevant biologic parameters (PSA and testos-
terone levels) will be collected. All assessments are intended to be
performed as part of routine clinical practice at the time of a routine
clinical encounter, except for health-related QoL data. Clinical visits,
medical interventions, treatments, laboratory tests, and procedures
are neither mandated nor recommended as part of this study.

Health-related QoL will be captured at routine clinic visits using
the European Quality of Life-5 Dimensions, 5 Levels (EQ-5D-5 L)
and Functional Assessment of Cancer Therapy for Prostate Cancer
(FACT-P) tools.23, 24 The EQ-5D-5 L measures QoL across five
dimensions (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression). Within each item, there are five response
options (no problems, slight problems, moderate problems, severe
problems, or extreme problems). Data captured by EQ-5D-5 L re-
lates to the patient's status at the time of completion and takes
approximately 5 minutes to complete.

FACT-P consists of the FACT-General and a PC-specific subscale.
The FACT-General (version 4) is a 27-item questionnaire composed
of four dimensions (physical well-being, social/family well-being,
emotional well-being, and functional well-being).24 The PC-spe-
cific subscale comprises 12 items spanning the dimensions of
sexual function, bowel/bladder function, and pain. The FACT-P
questionnaire has a 7-day recall and takes approximately 15 mi-
nutes to complete.

Patient Eastern Clinical Oncology Group score will also be
recorded (if performed) potentially allowing evaluation of corre-
lations between Eastern Clinical Oncology Group and FACT-P or EQ-
5D-5 L. Previous experience indicates that changes to QoL scores
occur over a period of several months.15, 25, 26 Therefore, the EQ-5D-
5 L and FACT-P will be administered no earlier than once every
6 months (Table 2).

Medical resource usage (inpatient and outpatient clinical visits
relating to the treatment of the patient's PC) will be summarized at
study end. No attempt will be made to collect information on use of
other healthcare resources (such as home visits, nursing home, or
respite visits) because of the lack of access to source data and
inability to validate the information.
3.3. Statistical analysis plan

Descriptive analyses will be performed on all variables including
baseline demographic and disease characteristics, radiological in-
formation, and treatment patterns.
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Quantitative analyses will include incidence rates of events,
discontinuation and start of new treatments, time-to-event pro-
files, comparisons of clinical outcomes between different treat-
ments, and identification of the most effective treatment
approaches for each disease stage.

4. Feasibility assessment and identification of study sites

To be successful, the registry requires that the patient popula-
tion be representative of menwith PC in Asia, that data of sufficient
detail and quality are electronically available in medical records,
that the medical records capture PC treatments across disciplines
(including urology and oncology), and that the participating sites
provide complete, long-term care of patients with PC to avoid loss
to follow-up to other centers. Investigative sites are therefore
genitourinary oncology centers within tertiary-care hospitals
routinely involved in the diagnosis and treatment of patients with
PC. Study feasibility at individual sites was evaluated via ques-
tionnaire and meetings with staff. Site selection criteria included
proportional representation of a geographical region, projected
availability of eligible patients currently receiving care, availability
of electronic medical records, previous clinical research experience,
and expressed interest in registry participation.

5. Preliminary results

Between 3636 menwith PC who were enrolled into the registry
until July 2018: 863 fromChina, 247 from India, 887 from Japan, 370
fromMalaysia, 176 from Singapore, 310 from South Korea, 421 from
Taiwan, and 362 from Thailand. There were 416 menwith high-risk
localized PC, 399 with nonmetastatic, biochemically recurrent PC,
and 2821 with metastatic PC. The mean age at enrollment was
71 years [standard deviation (SD) 7.4 years] in patients with high-
risk localized PC, 72 years (SD 7.6) in patients with nonmetastatic,
biochemically recurrent PC, and 71 years (SD 8.5) in patients with
metastatic disease.

6. Discussion

A combination of increased testing resulting in earlier diagnosis
and changes in lifestyle that potentially alter risk exposures has
seen the emergence of PC as an increasing health burden in Asia.
Large differences in disease epidemiology exist between countries
in the region; the reasons for which are not fully understood. Ap-
proaches to diagnosis and management vary substantially between
Asian countries, and knowledge gaps exist in understanding
routine management practices and patient outcomes. Good-
quality, real-world data are needed to inform current practices
and patient outcomes.

By establishing a disease registry, we aim to collect prospective,
longitudinal, comprehensive, and structured data covering a wide
range of variables in a large number of patients. Unlike drug reg-
istries that may not encompass an extensive range of disease stages
and that lack comparators to valuate outcomes or randomized
controlled trials that usually focus on a single exposure in an ho-
mogenous setting, disease registries give a broader picture of real-
world exposures and outcomes across numerous heterogeneous
investigative sites. The registry allows humanistic and economic
outcomes to be captured, such as patient-reported outcomes,
compliance, tolerability, and satisfactionwith treatment. Collection
of data at the hospital level provides broad representation of the
population of patients with advanced PC. The registry provides
opportunity to identify best practice and patient outcomes in Asian
countries.
New agents for treating advanced PC have shown efficacy in
prolonging OS, and this registry may allow to assess performance of
these therapies in a real-world setting.14 In parallel, there is a shift
in expectations for patients undergoing treatment for cancer, with
QoL becoming of more value and potentially being used to differ-
entiate between treatment options. The PC disease registry will
collect patient-reported outcomes to quantify the benefits and
disadvantages of individual therapies in terms of their impact on
QoL outside the context of an interventional clinical study.

Observational studies may be subject to methodological limi-
tations that can result in selection bias and case ascertainment bias.
To prevent selection bias, patient enrollment to the registry will be
consecutive. Other causes of enrollment bias include but are not
limited to patients’ inability to comply with the study procedures
due to dementia, hearing impairment, speech difficulty, and refusal
of any involvement with clinical studies. Enrollment based on
standardized disease stage definitions reduces the risk of ascer-
tainment bias. Careful site selection and monitoring reduces the
risk of reporting errors. Potential confounding because of country/
region and ethnic socioeconomic and health insurance status will
be explored. Wide-ranging comprehensive data collection will
allow adjustment of confounding factors during analyses.

6.1. Operational challenges in implementation

Implementation of the registry faces challenges at several levels.
The case report form is long and detailed allowing collection of
comprehensive data from the time of diagnosis and to track
changes and progress for up to 5 years. Within each institution, it
will be a challenge for site staff to complete and to continue data
collection for 5 years. Additionally, in institutions where patient
care moves between urologist and oncologist (such as Japan,
Taiwan, and Singapore), collaboration between departments is
required to ensure collection of the full data set pertaining to in-
dividual patients.

At the level of the patient, achieving consecutive enrollment is
critical in preventing selection bias. Patient loss-to-follow-up could
have a marked impact on data completeness and interpretation of
progression/survival outcomes if large numbers of patients leave
the study.

Changes to the standard of care may occur as a result of study
participation as physicians are aware of third-party scrutiny of their
practices. However, any potential impact is likely to be positive in
terms of patient care.

7. Conclusion

The prospective patient registry will provide comprehensive
and wide-ranging real-world information on how PC is diagnosed
and treated in Asia. Such information can be used to inform clini-
cians, guide policy development for best practice and patient
outcome, and direct clinical study design evaluating new treat-
ments. The study is registered at www.clinicaltrials.gov
NCT02546908, Registry Identifier: NOPRODPCR4001.

Conflicts of interest

The study is being funded by Johnson & Johnson Pte Ltd.
Y.L., M.V.L.K., G.K.M.L., W.H.C., and H.Q. are employees of Janssen

Pharmaceutical companies of Johnson & Johnson. Y.L., H.Q.,
M.V.L.K., and W.H.C. hold shares in the company.

H.U. received honoraria and research grants from Janssen un-
related to the submitted work.

E.C. received an institutional grant from Janssen to conduct the
study.

http://www.clinicaltrials.gov


Y. Liu et al. / Prostate cancer registry (UFO) in Asia 113
Y.S.P. received an institutional grant from Janssen to conduct the
study.

A.H.A.R. received an institutional grant from Johnson& Johnson,
Malaysia, to conduct the study.

D.Y., J.Y.L., C.P., and S.R. declared they have no conflict of interest.

Funding

All costs associated with development of this manuscript were
funded by Janssen. The corresponding author had final re-
sponsibility for the decision to submit for publication.

Authors' contributions

D.Y., J.Y.L., E.C., Y.S.P., A.H.A.R., C.P., S.R., Y.L., H.Q., and M.V.K.L.
conceived and designed the registry from the beginning, withmany
rounds discussions about study design, setting, patient pop-
ulations, and clinical outcomes in 2013 and 2014. G.L., J.C., andW.H.
substantially contributed to development of protocol amendment
2. All authors critically reviewed the manuscript. Each author gave
final approval of the version to be published.

Acknowledgments

Writing assistancewas provided by JoanneWolter (independent
writer on behalf of Janssen).

References

1. De Hert M, Vancampfort D, Stubbs B, Sabbe T, Wildiers H, Detraux J. Antipsy-
chotic treatment, prolactin, and breast tumorigenesis. Psychiatr Danub
2016;28:243e54.

2. Sim HG, Cheng CW. Changing demography of prostate cancer in Asia. Eur J
Cancer 2005;41:834e45.

3. Shao Q, Ouyang J, Fan Y, Xie J, Zhou J, Wu J, et al. Prostate cancer in the senior
men from rural areas in east district of China: contemporary management and
5-year outcomes at multi-institutional collaboration. Cancer Lett 2012;315:
170e7.

4. Baade PD, Youlden DR, Cramb SM, Dunn J, Gardiner RA. Epidemiology of
prostate cancer in the Asia-Pacific region. Prostate Int 2013;1:47e58.

5. Van Dong H, Lee AH, Nga NH, Quang N, Le Chuyen V, Binns CW. Epidemiology
and prevention of prostate cancer in Vietnam. Asian Pac J Cancer Prev 2014;15:
9747e51.

6. Chen R, Sjoberg DD, Huang Y, Xie L, Zhou L, He D, et al. Prostate Specific Antigen
and Prostate Cancer in Chinese Men Undergoing Initial Prostate Biopsies
Compared with Western Cohorts: Data from the PBCG and CPCC. J Urol 2017
Jan;197(1):90e6.

7. Akaza H, Onozawa M, Hinotsu S. Prostate cancer trends in Asia. World J Urol
2017 Jun;35(6):859e65.

8. Akaza H, Hirao Y, Kim CS, Oya M, Ozono S, Ye D, et al. Asia prostate cancer study
(A-CaP Study) launch symposium. Prostate Int 2016;4:88e96.

9. Torvinen S, Bergius S, Roine R, Lodenius L, Sintonen H, Taari K. Use of Patient
Assessed Health-Related Quality of Life Instruments in Prostate Cancer
Research: A Systematic Review of the Literature 2002-15. Int J Technol Assess
Health Care 2016;32:97e106.

10. Cooperberg MR, Broering JM, Latini DM, Litwin MS, Wallace KL, Carroll PR.
Patterns of practice in the United States: insights from CaPSURE on prostate
cancer management. Curr Urol Rep 2004;5:166e72.
11. Gandaglia G, Bray F, Cooperberg MR, Karnes RJ, Leveridge MJ, Moretti K, et al.
Prostate Cancer Registries: Current Status and Future Directions. Eur Urol
2016;69:998e1012.

12. Evans SM, Millar JL, Wood JM, Davis ID, Bolton D, Giles GG, et al. The Prostate
Cancer Registry: monitoring patterns and quality of care for men diagnosed
with prostate cancer. BJU Int 2013;111:E158e66.

13. Ruseckaite R, Beckmann K, O'Callaghan M, Roder D, Moretti K, Zalcberg J, et al.
Development of South Australian-Victorian Prostate Cancer Health Outcomes
Research Dataset. BMC Res Notes 2016;9:37.

14. Ritch CR, Cookson MS. Advances in the management of castration resistant
prostate cancer. BMJ 2016;355:i4405.

15. Ryan CJ, Smith MR, Fizazi K, Saad F, Mulders PF, Sternberg CN, et al. Abiraterone
acetate plus prednisone versus placebo plus prednisone in chemotherapy-
naive men with metastatic castration-resistant prostate cancer (COU-AA-
302): final overall survival analysis of a randomised, double-blind, placebo-
controlled phase 3 study. Lancet Oncol 2015;16:152e60.

16. Loriot Y, Miller K, Sternberg CN, Fizazi K, De Bono JS, Chowdhury S, et al. Effect
of enzalutamide on health-related quality of life, pain, and skeletal-related
events in asymptomatic and minimally symptomatic, chemotherapy-naive
patients with metastatic castration-resistant prostate cancer (PREVAIL): re-
sults from a randomised, phase 3 trial. Lancet Oncol 2015;16:509e21.

17. Tannock IF, de Wit R, Berry WR, Horti J, Pluzanska A, Chi KN, et al. Docetaxel
plus prednisone or mitoxantrone plus prednisone for advanced prostate can-
cer. N Engl J Med 2004;351:1502e12.

18. Corfield J, Crozier J, Joshua A, Bolton D, Lawrentschuck N. Understanding the
role of new systemic agents in the treatment of prostate cancer. BJU Int
2016;118(Suppl 3):8e13.

19. Ministry of Health and Welfare. Statistical results on causes of death in Taiwan;
2013. Available at http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_
no¼378&fod_list_no¼4999&doc_no¼46611, 21 April 2017.

20. Halbreich U, Kinon BJ, Gilmore JA, Kahn LS. Elevated prolactin levels in patients
with schizophrenia: mechanisms and related adverse effects. Psychoneur-
oendocrinology 2003;28(Suppl 1):53e67.

21. Roach 3rd M, Hanks G, Thames Jr H, Schellhammer P, Shipley WU, Sokol GH,
et al. Defining biochemical failure following radiotherapy with or without
hormonal therapy in men with clinically localized prostate cancer: recom-
mendations of the RTOG-ASTRO Phoenix Consensus Conference. Int J Radiat
Oncol Biol Phys 2006;65:965e74.

22. Scher HI, Halabi S, Tannock I, Morris M, Sternberg CN, Carducci MA, et al.
Design and end points of clinical trials for patients with progressive prostate
cancer and castrate levels of testosterone: recommendations of the Prostate
Cancer Clinical Trials Working Group. J Clin Oncol 2008;26:1148e59.

23. EuroQol G. EuroQol–a new facility for the measurement of health-related
quality of life. Health Policy 1990;16:199e208.

24. Esper P, Mo F, Chodak G, Sinner M, Cella D, Pienta KJ. Measuring quality of life
in men with prostate cancer using the functional assessment of cancer
therapy-prostate instrument. Urology 1997;50:920e8.

25. Fizazi K, Scher HI, Miller K, Basch E, Sternberg CN, Cella D, et al. Effect of
enzalutamide on time to first skeletal-related event, pain, and quality of life in
men with castration-resistant prostate cancer: results from the randomised,
phase 3 AFFIRM trial. Lancet Oncol 2014;15:1147e56.

26. Logothetis CJ, Basch E, Molina A, Fizazi K, North SA, Chi KN, et al. Effect of
abiraterone acetate and prednisone compared with placebo and prednisone on
pain control and skeletal-related events in patients with metastatic castration-
resistant prostate cancer: exploratory analysis of data from the COU-AA-301
randomised trial. Lancet Oncol 2012;13:1210e7.

27. Ministry of the Interior. 2015 Statistical Yearbook of Interior. Population.
Available at http://sowf.moi.gov.tw/stat/year/elist.htm#2 (accessed 23 April
2017).

28. The World Bank. Data & Statistics. Country Groups. http://econ.worldbank.org/
WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20421402~menuPK:
64133156~pagePK:64133150~piPK:64133175~theSitePK:239419,00.html.
Accessed 11 Nov 2016.

29. Dalton SO, Johansen C, Poulsen AH, Norgaard M, Sorensen HT, McLaughlin JK,
et al. Cancer risk among users of neuroleptic medication: a population-based
cohort study. Br J Cancer 2006;95:934e9.

http://refhub.elsevier.com/S2287-8882(18)30099-0/sref1
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref1
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref1
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref1
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref2
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref2
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref2
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref3
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref3
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref3
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref3
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref3
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref4
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref4
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref4
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref5
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref5
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref5
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref5
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref6
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref6
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref6
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref6
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref6
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref7
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref7
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref7
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref8
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref8
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref8
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref9
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref9
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref9
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref9
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref9
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref10
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref10
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref10
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref10
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref11
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref11
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref11
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref11
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref12
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref12
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref12
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref12
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref13
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref13
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref13
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref14
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref14
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref15
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref15
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref15
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref15
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref15
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref15
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref16
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref16
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref16
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref16
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref16
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref16
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref17
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref17
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref17
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref17
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref18
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref18
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref18
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref18
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://www.mohw.gov.tw/EN/Ministry/DM1_P.aspx?f_list_no=378&amp;fod_list_no=4999&amp;doc_no=46611
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref20
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref20
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref20
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref20
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref21
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref21
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref21
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref21
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref21
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref21
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref22
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref22
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref22
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref22
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref22
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref23
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref23
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref23
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref24
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref24
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref24
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref24
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref25
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref25
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref25
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref25
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref25
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref26
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref26
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref26
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref26
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref26
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref26
http://sowf.moi.gov.tw/stat/year/elist.htm#2
http://econ.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20421402%7EmenuPK:64133156%7EpagePK:64133150%7EpiPK:64133175%7EtheSitePK:239419,00.html
http://econ.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20421402%7EmenuPK:64133156%7EpagePK:64133150%7EpiPK:64133175%7EtheSitePK:239419,00.html
http://econ.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,contentMDK:20421402%7EmenuPK:64133156%7EpagePK:64133150%7EpiPK:64133175%7EtheSitePK:239419,00.html
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref29
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref29
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref29
http://refhub.elsevier.com/S2287-8882(18)30099-0/sref29

	Prostate cancer in Asia: design of a patient registry to inform real-world treatments, outcomes, and quality of life
	1. Background
	2. Registry objectives
	3. Study design
	3.1. Staging definitions
	3.2. Outcome variables
	3.3. Statistical analysis plan

	4. Feasibility assessment and identification of study sites
	5. Preliminary results
	6. Discussion
	6.1. Operational challenges in implementation

	7. Conclusion
	Conflicts of interest
	Funding
	Authors' contributions
	Acknowledgments
	References


