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Abstract
Prostate cancer is the third most common cancer in Malaysia with the lifetime 
risk of 1 in 117 men. Here, we initiated a longitudinal Malaysia Prostate Cancer 
(M-CaP) Study to investigate the clinical and tumour characteristics, treatment 
patterns as well as disease outcomes of multi-ethnic Asian men at real-world 
setting. The M-CaP database consisted of 1839 new patients with prostate can-
cer diagnosed between 2016 and 2018 from nine public urology referral centres 
across Malaysia. Basic demographic and clinical parameters, tumour character-
istics, primary treatment, follow-up and vital status data were retrieved prospec-
tively from the hospital-based patients’ case notes or electronic medical records. 
Primary endpoints were overall survival (OS) and biochemical progression-free 
survival (bPFS). The median age at diagnosis of M-CaP patients was 70 years (in-
terquartile range, IQR 65–75). Majority of patients were Chinese (831, 45.2%), 
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1   |   INTRODUCTION

Prostate cancer is the fifth most commonly diagnosed 
cancer and the seventh leading cause of cancer mortal-
ity in Asia.1 Important cancer mortality-to-incidence 
ratio differences exist in prostate cancer epidemiology 
among Asian countries. Comparing with Japan and South 
Korea, developing Southeast Asian countries including 
Philippines, Malaysia and Thailand recorded more than 
twofold higher mortality-to-incidence ratio.2 These dis-
crepancies indicate inequalities in cancer survival rates 
across high and low-to-middle-income countries.3

With the increase of aging population, urbanisation 
and westernised lifestyle, one can expect a rapid growing 
trend of prostate cancer incidence in Asian men in the 
near future. It is imperative to improve our understanding 
of prostate cancer in Asia for better cancer control plan-
ning and reduced cancer burden in the community. The 
Japanese Study Group of Prostate Cancer (J-CaP) was es-
tablished as a nationwide longitudinal prospective cohort 
study in 2001 to assess the outcomes of prostate cancer pa-
tients undergoing androgen deprivation therapy (ADT).4 
In 2015, the United in Fight against Prostate Cancer 
(UFO) registry was commenced focusing on the man-
agement and patient-reported quality of life of advanced 
prostate cancer in eight Asian countries.5 The availability 
of longitudinal, observational prostate cancer database re-
mains scarce in this part of the world.

Therefore, the Asian Prostate Cancer (A-CaP) Study 
was initiated as a multicentre, longitudinal prospective co-
hort study in 2016 involving 12 Asian nations. The registry 
includes real-world data from men with newly diagnosed 
prostate cancer between 2016 and 2018 in Japan, South 
Korea, China, Singapore, Malaysia, Thailand, Indonesia, 
Hong Kong, Taiwan, Turkey, Philippines and Vietnam.6-9 

The Malaysia Prostate Cancer (M-CaP) Study Group is one 
of the key partners in the A-CaP Study, aiming to evaluate 
the clinical and tumour characteristics, treatment patterns 
and survival of prostate cancer patients. Here, we describe 
an overview of the M-CaP Study Group and present the 
baseline disease characteristics, treatment profiles as well 
as outcome of prostate cancer in multiethnic Southeast 
Asian men.

2   |   METHODS

2.1  |  Study population

The M-CaP database is a longitudinal study with newly 
diagnosed patients with prostate cancer between 2016 
and 2018 from nine public urology referral centres across 
eight states in Malaysia. These centres were Hospital 
Kuala Lumpur, Hospital Selayang, University of Malaya 
Medical Centre (UMMC), Hospital Penang, Hospital 
Sultanah Bahiyah, Hospital Sultanah Aminah, Hospital 
Raja Perempuan Zainab II, Sarawak General Hospital, 
and Hospital Queen Elizabeth II (Figure 1). The database 
included basic demographic and clinical parameters, tu-
mour characteristics, primary treatment, follow-up, and 
vital status. Data were retrieved prospectively from the 
hospital-based patients’ case notes or electronic medical 
records using a written form (proforma). Details from 
the proforma were then transferred into the Research 
Electronic Data Capture (REDCap) System for further 
analysis. The vital status was obtained annually from the 
National Registration Department through Biostatics & 
Data Repository Section, National Institutes of Health 
(NIH) Malaysia to ensure complete ascertainment of mor-
tality data including date and cause of death.

followed by Malays (704, 38.3%), Indians (124, 6.7%) and other races (181, 9.8%). 
The median follow-up for all patients was 23.5 months (IQR 15.9–33.6). Although 
58.1% presented with late-stage cancer, we observed ethnic and geographic dis-
parities in late-stage prostate cancer diagnosis. Curative radiotherapy and pri-
mary androgen deprivation therapy were the most common treatment for stage 
III and stage IV diseases, respectively. The median OS and bPFS of stage IV pa-
tients were 40.1 months and 19.2 months (95% CI 17.6–20.8), respectively. Late 
stage at presentation remains a challenge in multi-ethnic Asian men. Early detec-
tion is imperative to improve treatment outcome and survival of patients with 
prostate cancer.

K E Y W O R D S

Asia, advanced prostate cancer, cancer care disparities, cancer registry, The A-CaP Study 
Group
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2.2  |  Variables

Basic demographic data included age at diagnosis (year), 
ethnicity (Malay, Chinese, Indian and others) and family 
history of prostate cancer. History of major comorbidities 
such as hypertension, diabetes, hyperlipidaemia, heart dis-
ease and lower urinary tract symptoms, prostate-specific 
antigen (PSA) level at diagnosis and Eastern Cooperative 
Oncology Group status were collected.

Tumour characteristic consisted of histological type, 
Gleason score grading, primary tumour site (T), lymph 
node involvement (N) and presence of distant metasta-
sis (M) based on Union for International Cancer Control 
(UICC) TNM classification. Treatment data included rad-
ical prostatectomy, radiotherapy, ADT, chemotherapy and 
active surveillance or watchful waiting. Role of each treat-
ment was categorised into first-line curative treatment, 
neoadjuvant/adjuvant/salvage treatment, primary treat-
ment and palliative treatment. Details of each treatment 
were collected including type of treatment, start date, end 
date, lymph node dissection, dosage and reason of termi-
nation, as appropriate.

Each newly diagnosed case is followed up closely every 
6 months via on-site data monitoring by trained data ab-
stractors over a minimum duration of 7 years. Subsequent 
serum PSA levels, TNM restaging, treatment patterns and 
disease progression were documented prospectively for 
clinical and biochemical follow-up. The primary endpoints 
were overall survival (OS) and biochemical progression-
free survival (bPFS), which were defined as time from the 
date of diagnosis to death, and time from treatment start 
date to the first event of PSA recurrence/progression10,11 
or death, respectively.

2.3  |  Statistical analysis

All categorical variables were described by proportions 
whilst continuous variables were presented in median 
and interquartile range (IQR). The median OS and bPFS 
comparison were estimated with Kaplan–Meier method. 
All statistical analysis was performed using SPSS for 
Windows version 21.0 (SPSS Inc.). Two-tailed p value 
<0.05 was termed as statistically significant.

3   |   RESULTS

A total of 1839 new prostate cancer cases were included 
into the M-CaP database. Summary of demographic and 
clinical characteristics were presented in Table  1. The 
median age at diagnosis of M-CaP patients was 70 years 
(IQR 65–75). Only 8% of patients were aged younger 
than 60  years at presentation. Majority of patients were 
of Chinese ethnicity (831, 45.2%), followed by Malays 
(704, 38.3%), Indians (124, 6.7%), Iban-Bidayuh (67, 3.6%), 
Kadazan-Dusun (38, 2.1%) and other races (75, 4.1%). The 
M-CaP patients had a high burden of comorbidity with 
52.8% with history of two or more major comorbidities. 
Family history of prostate cancer was found in 28 (4.1%) 
cases.

Approximately one third of the patients presented with 
PSA level of 20 ng/ml or less at diagnosis (median PSA: 
54.85 ng/ml, IQR 15.77–228.29). Majority of the tumours 
(96.4%) were of adenocarcinoma histology; of which, 956 
(54.8%) tumours exhibited Gleason score 8–10. Nearly 
three quarters of the patients were diagnosed with ad-
vanced stage disease including 14.2% with stage III and 

F I G U R E  1   Distribution of all nine public urology referral centers participating in the Malaysia Prostate Cancer (M-CaP) Study.
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58.1% with stage IV prostate cancer. Presence of metas-
tasis (M1) was observed in 85.9% (892/1039) of stage IV 
tumours. Although prostate cancer was more common 
among Chinese ethnicity (45.2%), late-stage prostate can-
cers (stage IV) were detected more frequently in Malays 
(62.5%), Indians (57%) and Sabah & Sarawak natives (77%) 
than in Chinese (50.2%) (p < 0.01, Chi-square Test). In ad-
dition, we observed a negative trend between number of 
stage IV disease and gross domestic product (GDP) per 
capita of each state12 (Figure 2). For instance, a relatively 
higher percentage of stage IV disease were reported in 
urology referral centre located in Sabah (72.7%) with GDP 
per capita of ~US$ 6, 247 compared with those centres in 
Kuala Lumpur (stage IV cases: 53%; GDP per capita: ~US 
$ 29,298).12

Table 2 illustrates the primary treatment patterns based 
on disease stages. There were 297 patients undergoing ra-
diotherapy; of which, 97% (288/297) received combined 
radiotherapy and ADT, whilst 3% (9/297) treated with ra-
diotherapy alone. The latter had either localised disease 
(stage I  =  2 & stage II  =  4) or advanced disease (stage 
III = 2 and stage IV =1). For localised prostate cancer, ac-
tive surveillance/watchful waiting was opted by 56.9% of 
stage I patients whilst the first-line treatments for stage 
II patients were radiotherapy (either combined RT and 
ADT, 29.6% or RT alone, 1.5%) and radical prostatectomy 
(30.7%). Overall, most patients receiving surgical interven-
tion underwent minimally invasive procedures including 
robot-assisted radical prostatectomy (62.7%) and laparo-
scopic radical prostatectomy (8.5%), whilst the remaining 
28.8% received retropubic radical prostatectomy. Notably, 
there are two surgical robot systems available at the public 
urology referral centres in Malaysia.

Early stage prostate cancer patients (stage I and II) 
treated with ADT alone were significantly older with me-
dian age at diagnosis of 76 years (IQR 70–79.5) than those 

receiving combination of RT and ADT (median age at di-
agnosis: 70.5 years, IQR 67–73) and radical prostatectomy 
(median age at diagnosis: 67 years, IQR 64–70) (p < 0.01, 
Kruskal–Wallis test). Patients with locally advanced pros-
tate cancer (stage III) were predominantly treated with 
combination of RT and ADT (52.9%). ADT was the pri-
mary treatment of stage IV patients (89.4%); of which, 
administration of chemohormonal therapy was observed 
in 4.7% (42/889) of patients. Gonadotrophin-releasing-
hormone (GnRH) agonists or antagonists (76.5%) was the 
most common form of ADT and followed by orchidec-
tomy (21.5%).

A total of 490 deaths (26.6%) were recorded in the 
M-CaP patients (N  =  1839); of which, prostate cancer 
accounted for 48.6% (238/490) of mortality. The median 
follow-up for all patients was 23.5  months (IQR 15.9–
33.6  months). The median OS and bPFS of stage IV 
patients were 40.1 months and 19.2 months (95% CI 17.6–
20.8), respectively (Figure 3). In addition, 22.5% (56/249) 
of metastatic patients received life-prolonging treatments 
after developing biochemical progression or castration 
resistant prostate cancer (CRPC). These included chemo-
therapy (30.3%) and novel, androgen receptor-targeting 
agents such as abiraterone acetate (64.3%) and enzalut-
amide (5.4%).

4   |   DISCUSSION

In this longitudinal observational study, we have shown 
that approximately three-quarters of M-CaP patients pre-
sented with advanced-stage prostate cancer. This finding 
is consistent with previous reports showing that 68.6% of 
patients with prostate cancer were diagnosed with stage 
III and IV disease with an overall age-standardised inci-
dence rate of 7.7 per 100,000 population.13 We report for 

F I G U R E  2   Distribution of prostate 
cancer new cases and gross domestic 
product (GDP) per capita across different 
states in Malaysia.
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the first time the ethnic and geographic disparities in late-
stage (stage IV) prostate cancer diagnosis among multi-
ethnic Asian men at real-world setting.

Prostate cancer is one of the most curable cancers in 
men if diagnosed and treated at an early stage. Evidence 
from the Prostate Testing for Cancer and Treatment 
(ProtecT) Trial showed that more than 90% of localised pa-
tients with prostate cancer survived at median of 10 years 
irrespective of their treatment modalities.14 Conversely, 
patients with late-stage disease are with poorer prognosis 
and higher mortality-to-incidence ratio. Public awareness 
of prostate cancer and its disease progression plays a piv-
otal role in improving the outcome of patients with pros-
tate cancer. Previous studies suggested that gaps in prostate 
cancer awareness and knowledge about PSA testing, dis-
ease prognosis as well as prostate cancer treatment may 
reflect different levels of education, socioeconomic status, 
healthcare provision and media coverage across various 
populations.15,16 It has also been shown that the pros-
tate cancer mortality-to-incidence ratio was significantly 
lower in countries with high GDP and healthcare expen-
diture than those of middle-to-low income countries.17,18 

These findings may explain the ethnic and geographic dis-
parities of late stage cancer in the M-CaP cohort. For in-
stance, hospitals in states with higher GDP per capita such 
as Kuala Lumpur and Selangor, albeit with higher num-
ber of new cases, had a lower number of stage IV cases 
compared with those of states with lower GDP per capita 
(Figure 2). Significant discrepancies of late-stage disease 
were also observed across different ethnicities in the M-
CaP patients, suggesting low level of awareness and poor 
understanding of prostate cancer19 together with limited 
access to healthcare may delay early diagnosis of prostate 
cancer.

In addition, there are some variations of localised pros-
tate cancer treatment patterns among M-CaP patients 
compared with other Asian countries. For instance, al-
most a third of M-CaP patients diagnosed with localised 
disease underwent active surveillance, whilst 24% under-
went radical prostatectomy. Conversely, most localised 
Japanese patients preferred to receive some forms of treat-
ments including robotic-assisted radical prostatectomy, 
hormonal therapy or radiotherapy, which are approved 
under the Japanese healthcare insurance system.8 Active 

T A B L E  2   Primary treatment patterns of newly diagnosed patients with prostate cancer based on disease stages.

UICC staging

Frequency distribution, n (%)

Total
(N = 1615)

Radical prostatectomy
(n = 177)

Radiotherapy
(n = 297)

Primary ADT
(n = 987)

Active surveillance/watchful 
waiting
(n = 154)

Stage I 16 (11.7) 24 (17.5) 19 (13.9) 78 (56.9) 137 (8.5)

Stage II 79 (30.7) 80 (31.1) 53 (20.6) 45 (17.5) 257 (15.9)

Stage III 58 (25.6) 122 (53.7) 26 (11.4) 21 (9.3) 227 (14.1)

Stage IV 24 (2.4) 71 (7.1) 889 (89.4) 10 (1.0) 994 (61.5)

Note: Abbreviations: ADT, androgen deprivation therapy; UICC, Union for International Cancer Control.

F I G U R E  3   The (A) overall survival and (B) biochemical progression-free survival of patients with M-CaP stratified by disease stages.
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surveillance was opted by minority of the Japanese pa-
tients only.8 To date, more than 900 da Vinci surgical robot 
systems have been installed across Japan, representing 
one of largest numbers worldwide.20 Similar treatment 
trend was observed in Korean men.8

The documented evidence of prostate cancer survival 
analyses is scarce in this region. The Malaysian Study 
on Cancer Survival (MySCan) reported the median sur-
vival time of prostate cancer was 58.02  months (95% CI 
56.62–61.73), whilst the 5-year relative survival of stages 
I,II, III and IV prostate cancer was 97.3%, 92.1%, 93.0% 
and 43.2%, respectively.21 These findings were based on 
prostate cancer diagnosed between 2007 and 2011 with 
a minimum follow-up of 5  years until 2016. Comparing 
with the M-CaP cohort, the median OS of stage IV pros-
tate cancer (40.1 months) only was defined at this stage 
because the number of deaths from other disease stages 
was less than 50%. It is worth noting that more robust 
analyses can be performed for 5-year median OS and PFS 
when the median follow-up of M-CaP database reaches 
5 years and above. In addition, our survival data revealed 
that there were 12.9% of prostate cancer-specific deaths at 
23.5  months median follow-up, attributing to advanced 
disease and limited access to survival-prolonging treat-
ments. In the M-CaP cohort, only 22.5% of patients with 
metastatic CRPC received life-prolonging treatments 
as most patients cannot afford abiraterone (~US$ 2800/
month) or enzalutamide (~US$ 3400 for 28  days), that 
is more than twofold higher than their median monthly 
household income (~US$ 1410).22,23 Personal insurance 
coverage is affordable by 18% of Malaysian patients, par-
ticularly those in the high-income groups only.24 Recent 
findings from the ACTION (ASEAN Costs in Oncology) 
study showed that 48% of cancer patients experienced 
financial catastrophe (out-of-pocket health costs ≥30% 
of annual household income) whilst 45% underwent 
economic hardship (inability to make necessary house-
hold payments) following a 12-month cancer diagnosis 
in Malaysia.24 These adverse financial catastrophes were 
mainly resulted from medical expenses for inpatient/out-
patient care, drugs, medical supplies and equipment. To 
overcome this economic hardship, 28% of affected fami-
lies took personal loans, and 60% used savings that were 
previously set aside for other uses.24

There are limitations of this M-CaP database. First, 
the data are observational and non-randomised in nature. 
Selection biases and unmeasured confounding variables 
may affect the validity of the results,25 although these 
issues can be partly addressed by several statistical mod-
elling techniques. Second, addition of private urology re-
ferral centres may increase the number of patients in the 
database. However, that will require substantial financial 
and human resources, which are ongoing challenges in 

sustaining most disease-specific registries. Third, tissue- 
or serum-based marker database is currently unavailable 
in the M-CaP cohort. This pitfall should be carefully con-
sidered in the future studies as biomarker investigations 
might improve our understanding of the natural history of 
prostate cancer particularly in our population.

The strength of this M-CaP cohort are the large sample 
size (>1000  subjects) and adequate representation from 
three major Asian ethnicities. To our knowledge, this is 
the first longitudinal multicentre study assessing the pre-
sentation, management and survival following prostate 
cancer in multi-ethnic Asian men. There is a low rate of 
missing data in most clinical variables ranged 1.3–12.2% 
except family history of prostate cancer, owing to more 
sensitive nature of personal family medical history. This 
prospective database can be utilised to investigate poten-
tial risk factors and prognostic factors associated with 
incidence and mortality rates, based on patient character-
istics such as age, race, socioeconomic status, comorbidity 
burden and disease stage. Trends of treatment modalities 
and novel drug adoption can be evaluated in relation to 
disease outcome from this database at real-world setting.

5   |   CONCLUSION

In summary, we conclude that late stage at presentation 
remains a challenge in multi-ethnic Asian men, posing 
tremendous pressure to the existing healthcare system. 
Evidence-based, holistic cancer control strategies are cru-
cial to encourage early detection and reduce the burden of 
advanced prostate cancer in this part of the world.
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