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Purpose: This study aims to investigate the utility of prostate-specific antigen (PSA) 
screening by conducting an all-case survey of newly diagnosed prostate cancer patients at 
Niigata Prefecture, Japan.
Patients and Methods: Depending on whether patients were subjected to screening, 
information was prospectively collected on all prostate cancer patients newly diagnosed 
between October 1, 2019, and September 30, 2020, at all institutions in Niigata Prefecture 
where urologists performing prostate biopsy routinely work and differences in clinical 
parameters were investigated.
Results: PSA was measured in 478 out of 1332 patients (35.8%) as part of a community 
health screening. The rate of metastatic carcinoma (M1) in all patients was 14.9%. When 
patients were divided into three categories of population-based screening (community health 
screening and workplace health screening), opportunistic screening (PSA measurements at 
complete medical check-ups or on patient request), and testing triggered by clinical symp-
toms or findings, the proportion of metastatic cancer was 4.5%, 3.7%, and 30.6%, respec-
tively, demonstrating that the number of distant metastases was significantly lesser in all 
patients who underwent screening.
Conclusion: The one-year all-case survey of newly diagnosed prostate cancer patients 
demonstrated that PSA screening significantly contributed to the early diagnosis of current 
prostate cancer in Japan.
Keywords: prostate cancer, PSA screening, population-based screening, opportunistic 
screening, one-year all-case survey

Introduction
More than 10 years have passed since the “Japanese Guideline for Prostate 
Cancer Screening” from The Research Group for Cancer Screening Guidelines 
supported by a 2007 Grand-in-Aid for Cancer Research from the Japanese 
Ministry of Health, Labour and Welfare was published in 2008.1 This guideline 
states that “Prostate cancer screening using either DRE or PSA is not recom-
mended for population-based screening due to insufficient evidence 
(Recommendation grade I)”.

Recently, on the front page of the morning edition of Nihon Keizai Shimbun 
(Japanese newspaper) on November 23, 2019, an article criticizing the out-of- 
guideline examinations of local governments was published under the headline 
“90% of municipalities conduct cancer screenings with poor evidence”. With the 
description of PSA screening for prostate cancer is a large part of this article, this 
demonstrates that the influence of the guideline is still strong even today.
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However, the effect of PSA screening in reducing 
mortality has already been demonstrated in randomized 
controlled studies (RCTs) and practical prospective obser-
vational studies in Europe,2–5 and the 2018 Screening 
Guideline for Prostate Cancer from the Japanese 
Urological Association states that PSA testing-based pros-
tate cancer screening has been demonstrated to reduce 
prostate cancer mortality.6

One study, the PLCO study in the United States, failed 
to demonstrate a reduction in mortality with PSA 
screening.7,8 However, this study had a highly contami-
nated control group (even in the control group, most of the 
patients actually underwent PSA testing), which resulted 
in the mortality not being reported to decrease in the 
screening group.9 At that time in the United States, there 
was a high interest in the early detection of prostate cancer 
and there were sufficient opportunities for PSA to be 
measured without having to implement mass screening; 
thus, the significance of mass screening could not be 
demonstrated. At the very least, this is not the rationale 
for ruling out prostate screening in Japan.

When considering the significance of PSA screening in 
Japan, the ideal method to demonstrate the effect of redu-
cing the mortality rate would be using RCTs. However, it 
would be ethically unacceptable to conduct RCTs under 
the current situation where screening is already wide-
spread. Thus, to investigate how much PSA screening 
contributes to the medical practice and treatment of pros-
tate cancer in Japan, an all-case survey was conducted in 
newly discovered prostate cancer patients in Niigata 
Prefecture for one year, and the actual status was 
confirmed.

Patients and Methods
Study Population and Patient Selection
This study was carried out following the ethical standards 
of the Declaration of Helsinki. The ethics review boards of 
the Niigata Cancer Center Hospital (approval number: 
2019-2) and all participating hospitals approved the proto-
col. Informed consent was obtained in the form of opt-out 
on the bulletin boards and websites.

We included all prostate cancer patients newly diag-
nosed between October 1, 2019, and September 30, 2020, 
at all institutions in Niigata Prefecture where urologists 
performing routine prostate biopsies work. Inclusion cri-
teria were 1) newly histologically proven prostate cancer 
and 2) the prostate cancer patients who started treatment 

based on a clinical diagnosis without biopsy. Exclusion 
criteria were insufficient baseline information including 
the serum PSA value or the history of initial PSA measure-
ment. Information was prospectively collected to clarify 
whether these patients underwent screening.

Triggers for PSA Measurement
Attention was focused on whether or not the initial PSA 
measurement in each patient was triggered by screening 
examinations and patients were purposely asked which of 
the following six categories they met: “Community health 
screening (regardless of the timing of screening or the 
presence or absence of symptoms),” “Workplace health 
screening (regardless of the timing of screening or the 
presence or absence of symptoms),” “Complete medical 
check-up (regardless of the timing of the examination and 
the presence or absence of symptoms),” “Requested PSA 
measurement without clinical findings or symptoms (other 
than health screening),” “PSA measurement in the asymp-
tomatic patient based on some findings such as urinary 
occult blood or imaging,” or “PSA measurement in the 
patient with symptoms such as voiding symptoms, gross 
hematuria, or symptoms of metastatic lesions.” The results 
were tabulated together with clinical parameters such as 
PSA, stage, and Gleason score.

Statistical Analyses
Statistical analyses were performed using Chi-squared 
tests and p < 0.05 was considered significant. All of the 
statistical analyses were carried out using the Statview 5.0 
software program (Abacus Concepts, Berkley, CA USA).

Results
Patient Characteristics
There were 1336 patients newly diagnosed with prostate 
cancer during the one-year survey period. Among these, 
two patients were incidentally detected during radical 
cystectomy for bladder cancer, and PSA measurement 
was not performed before surgery. Moreover, in two 
patients, the history of PSA measurement was unclear. 
Excluding these 4 patients, 1332 patients were included 
in the present analysis. The patient demographics are 
shown in Table 1. Magnetic resonance imaging (MRI) 
was performed for staging in 1110 patients (83.3%), com-
puted tomography (CT) in 1268 (95.2%) and bone scinti-
graphy in 1148 (86.2%).
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Triggers for PSA Measurement
Figure 1 shows the triggers for PSA measurement. PSA 
measurement was performed in 478 (35.8%) of the 1332 
patients after community health screening. There were 34 
in whom it was not feasible to distinguish between com-
munity health screening and workplace health screening. 
The results demonstrated that there were more patients 
who underwent testing because of community health 
screening than those tested because of symptoms.

Metastatic Cancer Rate
The rate of metastatic carcinoma (M1) in all patients was 
14.9%. Comparisons were made between three categories: 
population-based screening (community health screening 
and workplace health screening), opportunistic screening 

(PSA measurements at complete medical health check-ups 
or at the patient’s request), and testing triggered by symp-
toms or findings (Figure 2). Distant metastases were pre-
sent in 30.6% of the patients who underwent testing 
triggered based on symptoms or results; however, this 
percentage was significantly lower in all patients who 
underwent screening (5% or less).

PSA Values
Comparisons of PSA values were performed in the three 
categories (Figure 3). PSA was <20 ng/mL in >85% of the 
patients who underwent population-based screening or 
opportunistic screening.

Gleason Score
Gleason scores were compared (Figure 4). In patients who 
underwent population-based screening or opportunistic 
screening, there were a significantly high number of 
patients with a Gleason score of 7 or less.

Discussion
Niigata Prefecture has a population of 2.2 million and has 
a land area approximately 5.74-fold larger than Tokyo, 
which is ranked fifth among the 47 prefectures in Japan. 
In the late 1880s, the population of the prefecture was the 
largest in Japan for a certain time. However, after reaching 
a peak of 2.49 million in 1997, the number has been 
decreasing.

Prostate cancer screening in Niigata Prefecture was 
implemented in 2000. In 2002, a Prostate Cancer 
Screening Subcommittee was organized within the 
Cancer Management Committee of the Niigata Medical 
Association and the implementation of screening was 

Table 1 Patient Characteristics (n=1332)

Median Age, Years (IQR) 73 (69–79)

Median PSA, ng/mL (IQR) 11.73 (7.29–25.06)
Tumor Stage (no. of cases)

T1abN0M0 30 (2.3%)

T1cN0M0 225 (16.9%)
T2N0M0 643 (48.3%)

T3N0M0 146 (11.0%)

T4N0M0 9 (0.7%)
TanyN1M0 46 (3.5%)

TanyNanyM1 199 (14.9%)

Unknown 34 (2.6%)
Gleason score (no. of cases)

≤6 180 (13.5%)

7 510 (38.3%)
≤8 549 (41.2%)

Unknown 8 (0.6%)

No biopsy 85 (6.4%)

Abbreviation: IQR, interquartile range.

Figure 1 Triggers for measuring PSA (n=1332).
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Figure 2 Metastatic cancer rate, excluding 35 patients with unknown staging (n=1297).

Figure 3 PSA values (n=1332).
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started as a health project at the municipality level. In 
2004, prostate cancer screening guidelines were published 
by the Prefectural Welfare and Health Department, the 
Prefectural Medical Association, and the Prefectural 
Association for Prevention of Adult Diseases as 
“References,” and the Prostate Cancer Review 
Committee of the Prefectural Medical Association was 
established as a way to expand the aforementioned sub-
committee, with prostate cancer screening conducted 
under standardized guidelines in the prefecture.10

PSA screening is implemented as a part of the 
Community Health Basic Screening System, with the target 
population being those 50 years or older. The cutoff values 
for the primary screening are stratified by age group: 3.0 ng/ 
mL for 50–64 years, 3.5 ng/mL for 65–69 years, 4.0 ng/mL 
for ≥70 years, and 7.0 ng/mL for ≥80 years.

According to statistics in Niigata Prefecture in 2019, 
28 out of 30 municipalities participated, with the screening 
rate at 10.1% and a cancer detection rate of 403.5 (per 
100,000).11

There is a standardized format for prostate cancer 
screening in Niigata Prefecture and most of the urologists 
in Niigata Prefecture were trained at the Urology 
Department of Niigata University, which provides an 
environment for highly effective all-case surveys from 
the perspective of clinical practice.

Although this survey aimed to show the effectiveness 
of PSA screening, it was unexpectedly difficult to distin-
guish between “Screened” and “Non-screened” in newly 
diagnosed prostate cancer patients. This is because screen-
ing does not always necessarily lead to a definitive diag-
nosis including prostate biopsy.

High PSA detected during a screening examination 
may be followed up without a biopsy for a certain time 
period. For example, in case of the patient in the gray 
zone PSA (4–10 ng/mL), the diagnosis is often made 
during an examination several years after the initial 
screening. In these instances, it is difficult to determine 
if the initial PSA test triggered the definitive diagnosis 
of cancer, and a retrospective review makes it difficult 
to determine whether such patients have been 
“Screened” or “Non-screened.” If early cancer is 
detected after being followed for several years because 
of a prior screening, this should still be considered 
screening-detected prostate cancer and patients should 
be categorized as “Screened patients” even if the patient 
did not undergo the screening recently.

From the above point of view, an attempt was made to 
conduct a prospective survey of newly diagnosed patients 
in one year by purposely recording the information by 
interview and paying attention to whether the initial PSA 
measurement was triggered from screening or not.

Figure 4 Gleason score, excluding 93 patients with unknown Gleason score (n=1239).
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In this survey, triggers for PSA measurements were 
categorized into the following six categories: 
“Community health screening,” “Workplace health screen-
ing,” “Complete medical check-up,” “Requested PSA 
measurement without clinical findings or symptoms 
(other than health screening)”, “PSA measurement in the 
asymptomatic patient based on clinical findings”, or “PSA 
measurement in the patient with symptoms”.

The “population-based screening” mentioned in the 
guidelines from the Ministry of Health, Labour and 
Welfare are clearly defined in the guidelines as referring 
to activities conducted by organizations in charge of can-
cer management such as municipal governments, work-
place areas, and health insurance societies. Thus, if these 
guidelines are actively considered, the effectiveness of 
“community health screening” plus “workplace health 
screening” should be discussed.

Because “complete medical check-ups and comprehen-
sive health check-ups conducted at specialist screening 
institutions and medical institutions” and “screening tests 
for cancer recommended by family doctors for outpatients 
with chronic diseases” are listed as specific examples of 
opportunistic screening, “Complete medical check-ups” 
and “Requested PSA measurement without clinical find-
ings or symptoms” in this survey were included in the 
category of “Opportunistic screening.”

“Population-based screening” and “Opportunistic 
screening” are collectively referred to herein as 
“Widespread PSA screening;”. The effectiveness of this 
“Widespread PSA screening” may be self-evident, as the 
guidelines from the Ministry of Health, Labor and Welfare 
clearly state that “PSA testing is a useful test for the early 
diagnosis of prostate cancer” at the beginning. Already in 
2005, the multicenter study in Sicily showed that PSA test 
is useful for early detection of prostate cancer, and it is 
possible to modulate most suitable timing for early diag-
nosis in individual patients with considering age and 
serum PSA.12

In the past era without PSA testing, a substantial pro-
portion of prostate cancer patients were metastatic. In this 
sense, the current recognition that most prostate cancers 
have good prognoses could be only in the PSA era. 
However, if the mass media negatively reports on PSA 
screening for local residents, the significance of such 
results, including “widespread PSA screening” may be 
interpreted in a negative manner in many instances, 
which may lead to a significantly negative impact.

Based on the results in this study, 42.6% of newly 
diagnosed prostate cancer patients in Niigata Prefecture 
were discovered by implementing organized screening, 
suggesting that the medical practice and treatment of pros-
tate cancer cannot be achieved without organized 
screening.

Looking at the metastatic cancer rate, 14.9% of the 
target patients in this study had metastatic cancer; how-
ever, this rate of metastatic cancer is still high compared to 
the United States. Metastatic cancer accounted for as high 
as 23% of newly diagnosed prostate cancer patients in the 
United States around 1980, prior to widespread use of PSA 
screening, which decreased to 5% in 2007–2013 because 
of the widespread use of screening. Nevertheless, in 
response to the results of the PLCO study, the United 
States has been moving toward discontinuation of PSA 
screening and consequently the proportion of metastatic 
cancer increased to 8% in 2017.13

According to the cancer registry data, the metastatic 
cancer rate of Japanese prostate cancer in 2019 was 
17%,14 and is similar to the present study. Since the meta-
static cancer rate has been reported to decrease as PSA 
screening exposure increases,15 the reason why Japan has 
a higher ratio of metastatic cancers than in western coun-
tries is probably because exposure to PSA screening is 
still low.

Thus, there seems to be room in Japan to further 
promote screening and increase the proportion of early 
cancers detected. A high proportion of early cancers pos-
sibly increases the likelihood of cure for cancer, which is 
certain to improve treatment outcomes including survival.

However, for prostate cancer, it is true that there are 
a certain number that do not require treatment such as 
those with latent cancer.16 Therefore, PSA screening also 
has a risk of resulting in unnecessarily poor quality of life 
because overdiagnosis and overtreatment cannot be com-
pletely ruled out.

As a countermeasure for this, there is now the active 
surveillance approach, which is gradually gaining popular-
ity. Moreover, a large-scale research study on active sur-
veillance is ongoing, which has been sufficiently and 
safely conducted.17–19

Second, advances in diagnostic modalities are making 
it possible to properly select prostate biopsy targets. In the 
present study, 83.3% of the patients underwent MRI. 
Although our data could not evaluate whether MRI could 
have avoided unnecessary biopsy, it has been shown that 
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MRI and targeted fusion prostate biopsy contribute to the 
diagnosis of clinically significant prostate cancer.20

These are the big difference from the early 2000s when 
overdiagnosis and overtreatment became a problem in the 
United States, and there is no concern that more wide-
spread screening will lead to the same mistakes that were 
made previously in the United States.

Recently in the United States, there is movement 
toward reconsidering the withdrawal from PSA screening. 
The United States Preventive Services Task Force, which 
had recommended in 2012 to stop PSA screening in 
asymptomatic individuals of all ages, acknowledged 
a cancer mortality reduction effect in patients 55–69 
years of age in 2018 and redefined the recommendation 
level to C (to be determined for each individual after 
obtaining informed consent after explaining the benefits 
and disadvantages).21

This is not the time to withdraw from PSA screening in 
Japan. The results of this survey in Niigata Prefecture are 
considered to clearly demonstrate that PSA screening 
plays a significant role in the medical practice and treat-
ment of prostate cancer in Japan, but the spread of PSA 
screening is not yet sufficient.

Following international clinical practice, PSA screen-
ing should be further disseminated in Japan, and this 
survey seems to be useful information as basic data for 
this purpose.

Limitations
We acknowledge several weak points of our study. First, since 
the clinical stage and Gleason Score were assessed by several 
physicians, these data may be subjective and heterogeneous. 
Second, the triggers for the PSA measurement may be inac-
curate due to patient declarations. Third, for the treatment 
outcomes have not been assessed, we cannot lead the conclu-
sion that PSA screening is useful for reducing mortality.

Conclusion
The one-year all-case survey of newly diagnosed prostate 
cancer patients in Niigata Prefecture demonstrated that 
prostate cancer screening has greatly contributed to the 
current medical practice and treatment of prostate cancer 
in Japan. The proportion of metastatic cancer in newly 
diagnosed prostate cancer patients in Japan is still higher 
than that in the United States, suggesting that there is 
a requirement to disseminate PSA screening.
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