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Background: Prostate cancer diagnosis is primarily performed through ultrasound-guided biopsy.
Australia has a Stage 4 aging population and as prostate cancer is a disease of middle aged to elderly
patients, it would be expected that there would be an increase in the diagnosis of prostate cancer.
However, several key events have occurred in the last 10 years including the introduction of multi-
parametric magnetic resonance imaging (mpMRI) of the prostate and publication of major prostate
cancer screening trials and guidelines. We aimed to characterize the trends in prostate biopsy in Australia
in the context of these changes.
Methods: Population and prostate biopsy data were obtained from the Australian Government Bureau of
Statistics Census data and the Australian Department of Health Medicare Benefits Schedule between
2000 and 2017. A meta narrative review of publications, guidelines, and policy announcements regarding
prostate cancer screening and diagnosis in Australia was performed. Prostate biopsy trends were
analyzed from 2000 to 2017 by age-group and year.
Results: The 2016 Census data showed the male population of Australia was 11,546,638. Between 2000
and 2017, a total of 373,158 ultrasound-guided biopsies were performed in Australia. A general decline in
the total number of prostate biopsies performed was observed from 2009 onwards. There was a tran-
sition of the highest prostate biopsy age-group from 55e64 to 65e74 years with the transition occurring
in 2012. Biopsy numbers in the age-group 75e84 years also slowly increased from 2000 to 2009 and
declined for a short period of time till 2013 and is on the rise again.
The decrease in 2010 coincides with the increased uptake of mpMRI in Australia as a new tool in the
screening for prostate cancer. Furthermore, this decrease also coincides with the release of the European
Randomized Study of Screening for Prostate Cancer (ERSPC) and the Prostate, Lung, Colorectal and
Ovarian Cancer Screening Trial (PLCO) prostate cancer screening trials in 2009 and the policy statements
developed as a result of these by Royal Australian College of General Practitioners and Urological Society
of Australia and New Zealand.
Conclusion: Interesting trends have been identified through this population study. With an aging
population, it would be expected that the number of prostate biopsies would be increasing. It is likely
that the introduction of mpMRI in Australia and the release of prostate cancer screening guidelines have
decreased the number of patients being screened for prostate cancer. Furthermore, increasing use of
active surveillance may be responsible for the increase in the prostate biopsies occurring in the older
age-groups.
© 2019 Asian Pacific Prostate Society, Published by Elsevier Korea LLC. This is an open access article under
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1. Introduction

Prostate cancer is the secondmost common cancer diagnosed in
men worldwide and the fourth of all malignancies diagnosed. In
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fact, it contributes to 7.9% of all global malignancies in accordance
with the World Health Organization1. The early detection and
treatment of prostate cancer could impact significantly on pro-
gression of the disease and thus impact on the expenditure on
medical treatments.2 Prostate cancer is more commonly detected
in men older than 60 years of age and the earlier detection and
treatment3 of this could aid in a country's national expenditure on
health care.4 This is particularly pertinent in the setting of Aus-
tralia's Stage 4 aging population.(See Table 1)

Diagnosis of prostate cancer in Australia is primarily performed
through ultrasound-guided biopsy. This is through either trans-
rectal or transperineal approaches. Globally prostate cancer inci-
dence rates vary by more than 25-fold with Australia and New
Zealand among the highest rates.5 This is likely secondary to access
to health-care services through public health programs. It is also
estimated that 1.3 million new cases of prostate cancer will be
diagnosed in 2018.5.

Australia has a well-established public health program, Medi-
care, which allows for billing and data collation of the number of
procedures within their country. Because of this, we aimed to
characterize the ultrasound-guided biopsy trends within this
country by using this data from the Australian Government Medi-
care Benefits Schedule online database.
2. Method

A population study was performed as part of a project with
ethics approval (ACT/HREC/ETHLR18.075).

Prostate biopsy numbers were obtained from the Australian
Government Department of Health Medicare Benefits Schedule
using the item numbers which code for ultrasound-guided prostate
biopsy. Population data were obtained from the Australian
Table 1
Total prostate biopsies by age-group in Australia from 2000 to 2017.
Government Bureau of Statistics Census. Data were analyzed using
Microsoft Excel.

A meta narrative review of the literature following the RAMSES
guidelines6 was performed to correlate trends within Australia for
the introduction of new technologies for the detection of prostate
cancer and policies and procedures from the major governing
medical colleges in relation to prostate cancer. We also performed a
review of the literature and policy announcements in Australia to
assess the impact these may have had on the total number of
prostatectomies performed. A literature search was performed
through medical databases MEDLINE and EMBASE regarding key
literature focused on the Australian guidelines in relation to pros-
tate cancer surveillance and diagnosis. A thorough search of
Australianmedical colleges and government organizations was also
carried out to complete the narrative review to ensure that no
Australian policies or guidelines were excluded from the analysis.
These were then graphically linked to the prostate biopsy trends in
Australia.

3. Results

The 2016 census data showed the male population of Australia
as 11,546,638, with 3,045,845 men aged 55 years and older in 2016;
18,285 ultrasound-guided biopsies were performed, with 16,586
being performed in men older than 55 years, resulting in a biopsy
rate of 0.54% 7.

Between 2000 and 2017, a total of 373,158 ultrasound-guided
biopsies were performed in Australia. Ultrasound-guided biopsies
in Australia increased at a linear rate of approximately 2000 to
3000 biopsies per year until 2009 (Figs. 1 and 2). The number of
biopsies per year performed peaked at 29,818 in 2009. Since then
Australia showed a decline in the total number of biopsies per-
formed from 2009. The decrease in the number of biopsies
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Figure 1. Australian total US-guided prostate biopsies. US, ultrasound.
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performed generally followed a linear rate and this varied from
approximately 1000e2500 biopsies per year until 2016. There was
a plateau from 2010 to 2012 with the total number of biopsies
between 26,280 and 26,711 each year. In 2017, we noticed a rise in
the number of biopsies by 5.74% (n ¼ 1050) from the previous year
(Figs. 3 and 4).

Over the course of the 17 years, the age-group of 55e64 years
was the group with the highest biopsy numbers (n ¼ 143,730). In
2013, this transitioned to the age-group between 65 and 74 years.
Biopsy numbers in the age-group 75e84 years also slowly
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increased from 2000 to 2009 and declined in 2010 and continued to
slowly rise until 2017.
4. Discussion

Identification and characterization of prostate cancer to ensure
treatment of clinically significant disease, minimization of over-
treatment and minimization of biopsy related complications is a
significant challenge.
 Prostate Biospies
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Figure 3. Key screening studies labeled.
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Following review of this data, we noticed important trends
in ultrasound-guided prostate biopsies throughout the country.
The most notable of which was the decline in the number of
ultrasound-guided biopsies performed since 2009. This
decrease in the number of biopsies performed was demon-
strated in all age-groups at least immediately after 2009 with
the >75 years age-group continuing to increase after this
initial drop. Interestingly, it was also noted that the highest
age-group biopsied transitioned in 2013 from 55e64 to 65e74
years. This could potentially be reflected in the process of
Figure 4. Key Australian guideli
active surveillance as repeat biopsy is unable to be differen-
tiated from this data.

In March 2009, the New England Journal of Medicine published
both the Screening and prostate cancer mortality in a randomized
European Study (ERSPC)8 and mortality results from a randomized
prostate cancer screening trial (PLCO)9. The ERSPC trial came to the
conclusion that prostate cancer screening reduced the rate of death
from prostate cancer by 20% but was associated with a high risk of
over diagnosis. The PLCO trial concluded that the rate of death from
prostate cancer was very low and did not differ significantly
nes and policy statements.
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between the screening group and the control group. Because of
these studies, both the Royal College of General Practitioners
(RACGP) and the Urological Society of Australia and New Zealand
(USANZ), a member of the Royal Australasian College of
Surgeons released guidelines regarding PSA testing.

RACGP released their ‘Red Book’ 10 in 2009 which established
guidelines for preventative activities in general practice. In relation
to PSA and prostate cancer, their guidelines stated that ‘both Digital
Rectal Examination (DRE) and Prostate Specific Antigen (PSA) is not
recommended and that general practitioners should not raise the
issue with men unless asked about it referring men to the book ‘Let
sleeping dogs lie’ 11.‘10 We postulate that this may have had a sig-
nificant impact on the way men were screened for prostate cancer
from the front line. In Australia access to urological services is only
possible after general practitioner’s referral.

Despite these guidelines from RACGP, USANZ released their
statement and guidelines in 2009 as well. The ‘USANZ PSA Testing
Policy’ (2009)12 recommended testing formen older than the age of
40 years if concerned about their prostate health. The specific
statement was that ‘men interested in their prostate health in these
younger age-groups could have a single PSA test and DRE per-
formed at or beyond age of 40 years to provide an estimate of their
prostate cancer risk over the next 10e20 years based on age-
specific median PSA values, with the intensity of subsequent
monitoring.’12 There has also been growing concern from the
urology community in relation to the lack of PSA screening being
performed.

In July 2012, the US Preventive Services Task Force released a
statement on prostate cancer screening stating against the use of
PSA-based screening for prostate cancer regardless of age.13 This
reflects the similar stance of RACGP in relation to the results and
recommendations from the PLCO trial.

In Australia, multiparametric magnetic resonance imaging
(mpMRI) of the prostate is commonly used by urologists and we
hypothesized that this may have been the cause for lower rates of
ultrasound-guided prostate biopsy. We noted in 2012, Prostate
Imaging Reporting and Data System (PI-RADS) version114 was
released and this could have had further impact on the biopsies
decline until 2016. We hypothesize that this is because of the
decrease in biopsies being performed on menwith a PI-RADS score
<3 as their risk of clinically significant prostate cancer is low. They
have also released PI-RADS version 215 in 2016 and further analysis
of trends will be required to assess the potential impact that this
could have on future ultrasound-guided biopsies.

Another influence on the diagnosis of prostate cancer in
Australia was in 2014 when Pokorny et al..16 published an ultra-
sound- vs MRI-guided biopsy study MRI-targeted biopsies with
cognitive or technical modalities have likely reduced the need for
multiple biopsies in many patients.

In addition, Thompson et al.17 published in 2014 a prospective
study that assessed mpMRI-guided biopsies to detect clinically
significant prostate cancer. They showed that mpMRI reported by
expert radiologists achieved a negative predictive value of 100%
(confidence interval CI 82e100), 94% (CI 81e93) and 74% (CI 61e83)
in PI-RADS 1, 2, and 3 respectively.17 This is likely to have affected
prostate cancer biopsy trends in as patients with a mpMRI PI-RADS
score �3 may be unlikely to undergo biopsy. This led to the intro-
duction of mpMRI Medicare rebate for prostate cancer screening in
2018.

The National Health andMedical Research Council approved the
Prostate Cancer Foundation of Australia guidelines on PSA
screening in 2016.18 The general recommendation is that for those
between the age of 50e69 years who decide to have PSA testing
should undergo a blood test every 2 years.18 These guidelines have
been endorsed by RACGP and USANZ as well as other key stake-
holder colleges throughout Australia.

More recently in May 2018, the US Preventive Services Task
Force produced their ‘Final Recommendation Statement’ on pros-
tate cancer screening.19 This reflects the National Health and
Medical Research Council guideline in that men aged 55e69 years
should be fully informed of the risks and benefits of PSA-based
screening before deciding whether to be screened or not.19 These
guidelines follow the USANZ guidelines more closely and we will
have to wait to see if this has an impact on the number of ultra-
sound-guided biopsies in the future.

Unfortunately, we cannot extrapolate repeat biopsy from this
data set and this could be the cause of age migration through
active surveillance. This could potentially explain the age
migration shift in 2013. The data set does no include whether or
not the episode was the primary biopsy or a repeat biopsy. Pa-
tients before the introduction of mpMRI with a persistently
raised PSA may have had multiple biopsies to ensure that clini-
cally significant cancer was not missed. This could reflect the
elevated numbers before 2009. With the introduction of mpMRI,
for patients with a PI-RADS score �3 urologists may be more
confident in avoiding repeat biopsy or even primary biopsy in
patients with a raised PSA. More recently in June 2019, the ‘NICE
Guidance e Prostate cancer: diagnosis and management’ was
published with the recommendation that mpMRI should be
offered as the first-line investigation for people with suspected
clinically localized prostate cancer.20.
5. Conclusion

Interesting trends have been identified through this population
study. Recognizable decreases in the number of biopsies performed
since 2009e2010 are likely attributable to the introduction of PSA
screening guidelines by both RACGP and USANZ. It also coincides
with the release of the ERSPC and PLCO prostate cancer screening
trials in 2009. It was also theorized that the introduction of mpMRI
in Australia as a new tool used for the screening of prostate cancer
may have also had an impact in the decreasing rates of ultrasound-
guided prostate biopsy. With the introduction of government re-
bates for mpMRI as well as the National Institute for Health and
Care Excellence (NICE) guidelines recommendations, it is envisaged
that prostate biopsy numbers will continue to decrease with
increasing availability of mpMRI.
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