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PSA testing in primary care: is it time ety

to change our practice?
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Abstract

Background Historical prostate-specific antigen (PSA)-based screening studies reduced prostate cancer-related
deaths but also led to overdiagnosis/overtreatment. Since then, opportunistic PSA testing has increased, and late-
stage diagnoses and prostate-cancer related deaths are rising.

Objectives To review current trends regarding PSA testing in primary care and propose a collaborative approach
to improve early prostate cancer detection.

Discussion Opportunistic PSA testing patterns vary among General Practitioners (GPs) and Family Doctors

(FDs) based on differing guidelines, patient pressure, time constraints and personal views/preferences. However,

an organised, risk-adapted strategy, as outlined by the European Association of Urology’s guidelines, could facilitate
the early diagnosis of significant prostate cancer whilst sparing those unlikely to experience disease-related symp-
toms from further tests (overdiagnosis) as well as the psychosocial consequences of a cancer diagnosis. This could
be achieved by the introduction of national prostate cancer screening programmes, which has been endorsed

in the European Commission’s publication of the EU Cancer Screening Recommendations. In this scenario, GPs/
FDs would still play an important role in supporting men throughout the decision pathway. However, as some men
may still request a PSA test from their GP/FD, patient information as well as clear guidance and support to GPs/FDs
are needed, including appropriate skills training to facilitate effective counselling and informed decision-making,
and the use of risk calculators to inform referral decisions.

Conclusion GPs/FDs play an important role in counselling healthy men eligible to consider PSA testing. However,
clear guidance, training and support is required for them to assume this role.

Keywords Screening, Primary care, Prostate cancer, Prostate-specific antigen

*Correspondence: °World Organization of Family Doctors (WONCA- Europe)

Hendrik Van Poppel and Department of Family Medicine, Ankara University, Ankara, Turkey
hendrik.vanpoppel@kuleuven.be 19 Europa Uomo, Antwerp, Belgium

! Department of Urology, Erasmus Cancer Institute, Erasmus University ' European Association of Urology, Brussels, Belgium

Medical Centre, Rotterdam, The Netherlands 12 University of Barcelona Central Catalonia University, Barcelona, Spain

2 Department of Urology, KU Leuven, Leuven, Belgium

3 European Association of Urology Policy Office, Armhem, the Netherlands
* Department of Urology, Eberhard Karls University Tubingen, Tbingen,
Germany

® Adjunct Secretary General - Science, European Association of Urology,
Arnhem, the Netherlands

% Reynaldo Dos Santos Family Health Unit, Pévoa de Santa Iria, Portugal

7 Department of Primary Healthcare, Althaia Foundation, Clinical

and University Network, Manresa, Catalonia, Spain

8 University of Vic — Central Catalonia University, Barcelona, Spain

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12875-024-02688-8&domain=pdf

Denijs et al. BMC Primary Care (2024) 25:436

Take home messages

« Opportunistic PSA testing causes even more overdi-
agnosis/overtreatment than historical, purely PSA-
based screening.

+ Introducing national screening programmes utilising
a risk-adapted approach would facilitate early pros-
tate cancer detection whilst avoiding overdiagnosis/
overtreatment.

+ With adequate training/guidance, primary care can
provide counselling/support to healthy men consid-
ering PSA testing throughout the decision pathway.

Introduction
The PSA test is a simple blood-based test to help diag-
nose prostate cancer at an earlier stage and decrease the
number of men dying from the disease. However, it has
been the subject of much controversy as it can, in com-
bination with a random systematic prostate biopsy, also
identify slow-growing tumours in men who are unlikely
to experience any disease-related symptoms during their
lives and would therefore face an unnecessary diagnosis
(overdiagnosis) as well as the psychosocial consequences
of being labelled with a cancer diagnosis, and the asso-
ciated additional medical tests, treatment and side
effects (overtreatment) [1-3], and impact on quality of
life (QoL) [4]. These consequences have spawned much
debate regarding whether PSA testing does more harm
than good [5] and should therefore be avoided as part of
quaternary prevention [6], and have also raised concerns
among healthy men regarding the potential mortality
benefits of PSA testing versus the trade-offs in terms of
unnecessary biopsies and likelihood of treatment-related
side effects such as incontinence or impotence [7, 8].
As a result, guidance for healthcare professionals was
changed, with population-wide PSA-based screening no
longer advocated [9]. In the primary care setting, this has
led to uncertainty and confusion, and a disparity among
guideline recommendations: In some countries, General
Practitioners (GPs) and Family Doctors (FDs) have no
obligation to offer PSA testing to asymptomatic men [10,
11], while in other countries, GPs/FDs are not recom-
mended to offer an unsolicited PSA test [12] or may only
offer a solicited PSA test following a discussion of the
possible benefits and harms of PSA testing [13]. There is
no EU-level guidance for GPs/FDs on PSA testing. How-
ever, a request for a PSA test is common among men vis-
iting their GP/FD. Thus, clear and consistent guidance on
PSA testing is required.

Following the cessation of organised PSA-based screen-
ing studies, clinical practice patterns have changed glob-
ally, with a shift towards PSA testing only in symptomatic
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men as well as opportunistic testing — conducted out-
side of an organized screening program, predominantly
in men who are unlikely to benefit (i.e. those with a life
expectancy of <10 years). However, in its curable stages,
prostate cancer is still asymptomatic. As a result, late-
stage diagnoses and prostate cancer-related deaths are
rising [14—18]. Moreover, despite current misconcep-
tions, prostate cancer is not an indolent disease as it is
currently the third leading cause of death among men in
the EU and the second leading cause of death among men
in America [19-21].

Over the past decade, knowledge regarding slow-grow-
ing versus aggressive prostate cancer has improved, and
clinical guidelines for specialists (i.e. Urologists, Oncolo-
gists) have evolved. The European Association of Urology
(EAU) and the American Urological Association (AUA)
guidelines now endorse a risk-adapted approach based
on multiple factors, including PSA test result, risk cal-
culators and imaging, with a view to identifying all men
with potentially aggressive prostate cancer at an earlier
stage, thereby improving outcomes [22—25]. However, as
GPs/FDs represent the first point of contact with health-
care service providers for many men, they could play a
vital role in counselling and referring men with poten-
tially aggressive prostate cancer to receive specialised
hospital-based care, including asymptomatic men who
can potentially be cured. Despite this, current guide-
lines do not provide enough information to busy primary
care practices to achieve this goal. Further support and
guidance for GPs/FDs is therefore required to ensure all
healthy men eligible to consider PSA testing are offered
further information and counselling to make an informed
decision regarding whether to have a PSA test. Further-
more, in the event of the introduction of national pros-
tate cancer screening programmes, GPs/FDs would play
a key role in guiding and supporting patients through the
decision pathway following a prostate cancer diagnosis.

This paper provides a summary of the current situation
and examines the important role of GPs/FDs in helping
to ensure that all men who request or enquire about a
PSA test at their GP’s/FD’s office receive adequate infor-
mation and counselling to guide their decisions, and that
those with potentially aggressive prostate cancer are
referred and treated at an earlier stage to improve their
chances of cure.

Methods

In 2021, the European Association of Urology (EAU)
identified a group of experts with significant interest in
the early identification and management of patients with
prostate cancer, from both primary care and hospital-
based specialists as well as relevant organisations, such as
the EAU, World Organization of family doctors -Europe
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(WONCA Europe) and European Union of General
Practitioners (UEMO), and the European prostate can-
cer patients organisation, Europa Uomo. The Principle
Investigator from the European Randomised Study of
Screening for Prostate Cancer (ERSPC) brought in exper-
tise and up-to-date scientific knowledge of the field as a
co-author. These experts reviewed relevant literature in
the field of prostate cancer, focussing on trends in PSA
testing and impact on prostate cancer outcomes as well
as guideline recommendations for the use of PSA test-
ing across different regions and timeframes. No system-
atic literature review was undertaken. Subsequently, the
experts convened to review their findings in order to
compile recommendations that could facilitate a collabo-
rative approach between hospital-based specialists and
primary care practitioners that could help to improve
the early detection of prostate cancer both in the absence
and presence of national screening programmes.

Trends in PSA testing and prostate cancer deaths
PSA-based screening was introduced in the late 1980s
and early 1990s, resulting in a significant reduction in
prostate cancer-related deaths [26—29]; however, this was
also associated with overdiagnosis and overtreatment,
and PSA testing was subsequently discouraged in the
early 2010s. At the same time, opportunistic PSA test-
ing took over and was even endorsed in some areas [30].
However, this approach may be more detrimental than
organised screening since opportunistic testing typically
targets a predominantly elderly population with a shorter
life expectancy who are unlikely to derive treatment ben-
efit [31, 32]. Moreover, inappropriate repeat testing is
frequent (annually in some countries [33]), even among
men with an initial PSA test result of<1 ng/mL [31].
Interestingly, male GPs/FDs tend to offer more PSA tests
than their female counterparts [33, 34], although reasons
for this are unclear.

Opportunistic PSA testing patterns also vary between
individual GPs/FDs. They are often based on demands
and pressure from patients as well as their own prefer-
ences and practice methods [33, 35], which may be influ-
enced by conflicting guidelines and advice, as well as
mantras perpetuated in the scientific community and
the media, such as “PSA testing does not affect mortal-
ity rates’, “prostate cancer is an old man’s disease”, “there
is no point in PSA testing men over 70 years’, “PSA test-
ing does more harm than good’, “most men with pros-
tate cancer will die with, but not from, the disease” and
“all men would develop prostate cancer if they lived long
enough”

In the last decade, and since the decline of PSA test-
ing, the proportion of men diagnosed at an early, and
potentially curable stage, has decreased, and late-stage

Page 3 of 8

diagnoses and prostate-cancer related deaths are ris-
ing [14-18]. Although a direct causal link between PSA
testing and prostate cancer deaths cannot be confirmed,
changes in PSA testing patterns are likely to be a signifi-
cant factor.

Interestingly, long-term follow-up data from the Euro-
pean Randomized Study of Screening for Prostate Can-
cer (ERSPC) show that the relative mortality reduction
associated with PSA-based screening is substantial (48%
at 16 years for men screened at least twice), and the num-
ber needed to screen (NNS) and number needed to treat
(NNT) to prevent one prostate cancer death are decreas-
ing [22, 27]. At 9 years of follow-up, the NNS and NNT
were 1410 and 48, respectively, whereas at 16 years, these
values had reduced to 570 and 18, respectively; this is
lower than the NNS observed in breast cancer [36], a set-
ting where organised screening is endorsed and broadly
implemented across Europe [37].

Disparities in current guidelines for PSA testing

Variations in guidelines regarding PSA testing are a key
concern since they are likely to fuel confusion among
GPs/FDs, resulting in significant variations in routine
practice.

In primary care, there is no global or EU-level guidance
regarding PSA testing and guidelines vary from country
to country. In the UK and Australia, PSA testing is not
recommended in asymptomatic men [10, 11], and in
Germany, DRE is the routine practise, PSA testing is not
reimbursed by the healthcare system and so can only be
performed at the patient’s expense. In the Netherlands
and United States, GPs/FDs are not recommended to
offer an unsolicited PSA test, with any solicited tests only
carried out following a discussion regarding the potential
benefits and harms as part of a shared decision-making
process [12, 13]. Moreover, there are disparities between
primary care guidelines versus those developed for pros-
tate cancer specialists (i.e. Urologists, Oncologists). For
example, guidelines and a position statement issued by
the EAU in 2021 provide comprehensive guidance to
facilitate the early diagnosis of significant (i.e. potentially
aggressive) prostate cancer in well-informed men whilst
avoiding overdiagnosis/overtreatment of men unlikely
to experience prostate cancer-related symptoms during
their lifetime. This risk-adapted strategy is illustrated in
an algorithm (Fig. 1) and shows how a stepwise approach,
starting with a PSA test, incorporates risk calculators and
multiparametric magnetic resonance imaging to assess
the likelihood of significant prostate cancer and need for
further tests or a biopsy. Eligibility criteria for men con-
sidering PSA testing are also clearly outlined, along with
guidance on time intervals for repeat PSA testing based
on age and initial PSA test result [22, 23]. Healthy men
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Fig. 1 Risk-adapted algorithm for the early detection of prostate cancer, adapted based on prostate cancer guidelines published by the EAU

[22, 23]. *Healthy men with a life expectancy of > 10-15 years AND > 50 years of age OR > 45 years of age with a family history of prostate cancer
OR > 45 years of age of African descent OR>40 years of age carrying BRCA2 mutations. "The patient’s values and preferences should always be
taken into account as part of a shared decision-making process [22].F Includes repeat PSA testing after 24 years for PSA 1-3 ng/mL or after 5 years
for PSA <1 ng/mL; stop PSA testing in men > 60 years of age with a PSA <1 ng/mL. EAU, European Association of Urology; mpMRI, multiparametric
magnetic resonance imaging; PIRADS, Prostate Imaging-Reporting and Data System; PSA, prostate-specific antigen. [NOTE: Copyright permission

attached to submission]

with a life expectancy of >10-15 years AND >50 years
of age OR>45 years of age with a family history of
prostate cancer OR>45 years of age of African descent
OR > 40 years of age carrying BRCA2 mutations.

This algorithm is now used in several countries, includ-
ing Norway and Austria, and work is ongoing to collect
outcomes data following its use to provide more robust
support for this approach [23].

Interestingly, recent data suggest that combining PSA
testing with blood or urinary tests that analyse various
protein and genetic markers, such as the Stockholm 3

test, the 4 K score, SelectMDx, or Proclarix, following an
elevated PSA reduces overdiagnosis and prostate cancer
mortality and is cost effective [38—40] thereby corrobo-
rating the concept that the net benefit of screening can
be improved when PSA testing is combined with newer
technologies [41]. Research into new forms of screening
and risk stratification beyond PSA levels is ongoing; how-
ever currently considered as weak evidence [42, 43].
Finally, Europe’s Beating Cancer Plan has led to the
European Commission publishing the update of the EU
Cancer Screening Recommendations [33] which will
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ultimately help facilitate endorsement of a risk-adapted
prostate cancer screening programme at an EU level so
that it can be incorporated into national cancer plans
[23]. Indeed, the European Commission recently issued a
report indicating that consideration of the latest scientific
evidence could support the extension of targeted screen-
ing to prostate cancer [44]. The report also outlines activ-
ities and trials that will provide further information to
Member States to facilitate the design and implementa-
tion of such screening programmes, suggesting that there
could be national prostate cancer screening programmes
in the near future. Interestingly, organised population-
based screening has already been implemented in several
regions in Sweden, with more regions due to initiate a
similar approach in the next years [37].

The recommendation from the EC to extend the exist-
ing screening recommendation from 2003 (breast, cervix
and colo-rectal) including prostate, lung and gastric can-
cer, was discussed in the EU Council with the EU Mem-
ber States and in the end the EU Council gives green light
for EU-wide guidance and collaboration on early detec-
tion of prostate cancer [38]. The new recommendation
concerning prostate cancer screening is: “Considering
the preliminary evidence and the significant amount of
ongoing opportunistic screening, countries should con-
sider a stepwise approach, including piloting and fur-
ther research, to evaluate the feasibility and effectiveness
of the implementation of organized programmes aimed
at ensuring appropriate management and quality on the
basis of PSA testing for men, in combination with addi-
tional MRI scanning as a follow up test”.

Defining a collaborative approach for early prostate cancer
detection

PSA testing is a simple method to facilitate early pros-
tate cancer detection if used properly. Thus, the way
forward is not to stop PSA testing but to stop its misuse
[45]. Opportunistic testing should not be advocated or
used since it has, despite its high cost, no effect on pros-
tate cancer deaths and does not avoid overdiagnosis [46].
Rather, an organised and targeted screening approach
is required to ensure eligible men are offered a PSA test
since this would facilitate the early diagnosis of signifi-
cant prostate cancer and also likely reduce the number of
unnecessary/opportunistic PSA tests performed among
low-risk groups and/or those unlikely to derive any ben-
efit, which could also help alleviate the burden on health-
care costs and resources [47].

The introduction of national prostate cancer screen-
ing programmes would provide an effective and proac-
tive approach to raise awareness of prostate cancer and
to identify and counsel eligible men, provide PSA testing
and, using a risk-adapted strategy such as that outlined

Page 5 of 8

by the EAU [23], organise referrals to specialist care for
additional tests where required. In this scenario, GPs/FDs
would still play an important role in terms of answer-
ing any questions that men might have and providing
support through the decision pathway for those who go
on to receive additional tests and/or a prostate cancer
diagnosis.

However, an alternative scenario that could still exist,
even in the presence of national screening programmes,
is that some men may seek further information and a
PSA test directly from their GP/FD. In these cases, men
should be provided with relevant information by their
GP/FD, such as patient information leaflets and links to
dedicated patient information websites [48—56], and then
followed-up for further discussion and counselling with
their GP/FD so that they are able to make an informed
decision regarding whether to have a PSA test, prefer-
ably within a national screening programme (if available).
As patient information is critical, a proactive approach
should also be taken, including the provision of patient
information leaflets in hospitals and GP/FD’s waiting
rooms and information dissemination as part of pros-
tate cancer awareness schemes (e.g. Urology Week, UK
Urology Awareness Month and Movember Male Cancer
Awareness Month).

GP/FD education and support in this scenario is also
important. Firstly, GP/FD’s should be aware of the eli-
gibility criteria for PSA testing, as defined by the EAU’s
guidelines [22]. In addition, the process of counselling
men and supporting appropriate discussions regarding
PSA testing as part of a shared decision-making process
takes time and requires specific skills, but current guid-
ance is limited [1, 50, 57] and this represents a signifi-
cant unmet need. Moreover, better advice, support and
consistent attitudes from healthcare systems and manag-
ers are needed [58]. Finally, in cases where men decide
to go ahead with a PSA test and receive an elevated test
result, referral decisions should be guided by the param-
eters outlined in national screening programmes, where
available. However, in the absence of such programmes,
additional information and support are required for GPs/
FDs to make these decisions, since referring all men with
an elevated PSA leads to overdiagnosis and is associ-
ated with significant healthcare costs. Guidance to GPs
from Public Health England states that all men with a
PSA >3 ng/mL should be referred [1]. However in the
instance of asymptomatic men with a prostate-specific
antigen (PSA) level between 3-10 ng/mL and a normal
digital rectal examination (DRE) a repeat PSA is allowed
[22, 25]. Referral decisions should also be guided by other
factors (in addition to PSA level), including age, DRE,
family history, anticipated life expectancy and patient
preference and other. Risk calculators are simple online
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tools that can help support GPs/FDs and patients in this
decision-making process since they incorporate several
of these parameters to provide a score reflecting the like-
lihood discovering significant prostate cancer with fur-
ther examinations and tests [59]. Several risk calculators
are available, including those developed by the ERSPC
(https://www.prostatecancer-riskcalculator.com/)  and
the Prostate Cancer Prevention Trial (PCPT; https://riskc
alc.org/PCPTRC/), and although they have been largely
validated in the secondary care setting, their use in pri-
mary care has been shown to almost halve the number of
referrals of men with a PSA level of >3 ng/mL [60]. How-
ever, it is always important to keep in mind that a cal-
culator provides an estimate and can be used as a guide
rather than the absolute truth for an individual patient.
Improved integration between primary and second-
ary care (e.g. access to tests, patient records, IT systems
and resources) could also help to facilitate timely refer-
rals of appropriate patients (i.e. those with an elevated
PSA and an anticipated life expectancy of > 10 years who
wish to undergo further tests based on their risk calcula-
tor results and following a discussion with their GP/FD)
and improve the communication and support that they
receive. This may be particularly important in geographi-
cal locations where access to secondary care is poor and
where local primary care provision may assume greater
importance.

Conclusions

The introduction of national prostate cancer screening
programmes that utilise a risk-adapted strategy such as
that outlined by the EAU [23] could facilitate the iden-
tification of all men with potentially aggressive prostate
cancer at an early stage when they are still asymptomatic,
enabling early treatment and potential cure. In this situ-
ation, many men could be offered active surveillance
instead of treatment, thereby minimising any impact on
QoL whilst ensuring their cancer remains under con-
trol. In the presence of screening programmes, GPs/FDs
could play an important provide additional support for
those who receive a prostate cancer diagnosis. advisory
role to men throughout the decision pathway and pro-
vide additional support for those who receive a prostate
cancer diagnosis.

However, as some men may seek further information,
patient information as well as clear guidance and support
for GPs/FDs are needed to ensure a consistent approach
and minimise opportunistic testing. In this scenario, men
meeting criteria outlined by the EAU’s guidelines [22, 23]
could receive adequate information from their GP/FD on
prostate cancer, with appropriate follow-up counselling
and discussion to allow them to make a well-informed
decision regarding whether to have a PSA test, preferably
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within a national screening programme, if available. The
decision to refer men with an elevated PSA should be
guided by the parameters outlined in national screening
programmes, where available. However, in the absence
of such programmes, GPs/FDs should consider mul-
tiple factors, including age, family history, anticipated
life expectancy, PSA value and patient preference. Here,
risk calculators are critical to help support GPs/FDs and
patients in this decision-making process. Improved col-
laboration between hospital-based specialists and pri-
mary care could also help to ensure that all men with
potentially aggressive prostate cancer receive timely
referrals, thereby facilitating an early diagnosis and opti-
mal care to improve their chances of cure.
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