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Objectives
To assess the effects of prostate cancer screening compared to no screening in men with no prior diagnosis of prostate
cancer.

Methods
This systematic review represents an update of a prior Cochrane review from 2013, searching multiple databases up to
November 2025. We included randomised controlled trials (RCTs) of prostate cancer screening vs no screening. We used
standard Cochrane methods, including rating the certainty of the evidence following a Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE) approach.

Results
Six RCTs (789 086 participants; follow-up 3.2–23 years) were included: five evaluated prostate-specific antigen (PSA)-alone
screening; one evaluated PSA combined with a kallikrein panel and magnetic resonance imaging (MRI) (ProScreen). Results
are based on the certainty of evidence for each outcome and are therefore mainly derived from a sensitivity analysis by risk
of bias, using the European Randomised Study of Screening for Prostate Cancer (ERSPC) trial: screening likely results in a
reduction in prostate cancer-specific mortality (sensitivity analysis from ERSPC: risk ratio [RR] 0.87, 95% confidence
interval [CI] 0.80–0.95; one study, 162 236 participants; moderate-certainty evidence; minimal clinically important
difference [MCID]: one per 1000 participants). Assuming a baseline risk of 16 prostate-cancer-related deaths per 1000, this
corresponds to two fewer (95% CI three fewer to one fewer) per 1000. Based on the analysis that included all eligible trials,
screening may reduce overall mortality, although the CI includes the possibility of little to no effect (RR 0.99, 95% CI
0.97–1.00; I2 = 22%; four studies, 675 121 participants; low-certainty evidence; MCID: one per 1000 participants). Assuming
a baseline risk of 491 deaths from any cause per 1000, this corresponds to five fewer (95% CI 15 fewer to 0 fewer) per
1000. Screening may result in little to no difference in adverse events (RR 1.32, 95% CI 0.48–3.65; low certainty) or quality
of life. In the ProScreen trial (60 745 participants, 3.2-year follow-up), combined screening probably has little to no effect
on overall detection (RR 1.85, 95% CI 1.56–2.19; moderate certainty), localised detection (RR 1.88, 95% CI 1.55–2.27;
moderate certainty), or advanced detection (RR 1.78, 95% CI 1.19–2.66; moderate certainty). Mortality data are not yet
mature.

Conclusions
Screening likely reduces prostate cancer-specific mortality and may reduce overall mortality. It may have little to no effect
on adverse events (as measured by intervention-related mortality). Study limitations, inconsistency, and imprecision reduced
our confidence in the effect estimates. Interpretation of these findings is highly sensitive to the choice of MCID. Emerging
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alternatives, such as screening with a kallikrein panel and MRI, may have little to no effect on diagnoses of prostate cancer,
but the results on mortality are not yet known.

Keywords
prostate-specific antigen (PSA), systematic review, screening, Grading of Recommendations, Assessment, Development, and
Evaluation (GRADE), Meta-analysis

Introduction
Prostate cancer is one of the most common malignancies
globally. According to the International Agency for Research
on Cancer’s GLOBOCAN database, ~1.5 million new cases
and 396 000 deaths occurred worldwide in 2022, making it
the second most commonly diagnosed cancer and the fifth
leading cause of cancer death among men [1]. Incidence and
mortality vary substantially by region: Northern Europe has
the highest estimated incidence (82.8 per 100 000 men) and
Southern Africa the highest mortality (29.7 per 100 000 men),
while South-Central Asia has the lowest rates for both [2].

Established risk factors include increasing age (most
diagnoses occur in men aged >50 years), first-degree family
history [3], and ethnicity, with Black men at higher risk [4,5].
Mutations in BRCA genes, HOXB13 G84E, ATM, and
common single-nucleotide polymorphisms across multiple
chromosomal regions are also increasingly recognised [6–8].
When combined into a polygenic risk score, these genetic
variants may help identify men at higher risk who could
benefit from early detection [9].

Prostate-specific antigen (PSA) is a serine protease secreted
exclusively by prostatic epithelial cells; small quantities are
measurable in blood serum. Elevated or rapidly rising PSA
levels prompt further diagnostic evaluation, which now
commonly includes multiparametric MRI to stratify risk and
guide biopsy [10,11]. PSA testing is widely used to detect
prostate cancer at an asymptomatic, earlier stage, with the
goal of providing treatment with curative intent and reducing
mortality [12]. However, PSA testing also carries potential
harms: psychological stress, false-positive results, invasive
follow-up tests and their complications (e.g., sepsis from
biopsy), overdiagnosis of indolent disease, and downstream
treatment-related morbidity including urinary, bowel, and
erectile dysfunction [13].

Several randomised trials have evaluated PSA-based screening
vs no screening, with conflicting results [14–19], and major
guideline bodies—including the United States Preventive
Services Task Force (USPSTF) [20], American Cancer Society
[21], AUA [22], the UK’s National Institute for Health and
Care Excellence [23], and the European Association of
Urology (EAU) [4] – hold differing recommendations. The
2013 version of this Cochrane review, which pooled five trials
with 341 342 participants, found no significant reduction in

prostate cancer-specific or all-cause mortality from PSA
screening [13]. Since then, extended follow-up data have
become available from several included trials [16–18], and
two new trials have been published [19,24], warranting this
update. The objective of this review was to assess the effects
of prostate cancer screening compared to no screening in
men with no prior diagnosis of prostate cancer.

Methods
We conducted and reported this systematic review according
to the Methodological Expectations of Cochrane Intervention
Reviews (MECIR) standards and Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020
[25–27]. The underlying protocol was published in 2004 [28].

Eligibility Criteria

We included randomised controlled trials (RCTs) and
cluster-randomised trials comparing PSA-based prostate
cancer screening (PSA alone, or PSA combined with DRE or
adjuvant markers such as kallikrein) to no screening. We
excluded crossover trials, pseudo-randomised trials (including
the Norrkoping study [15] excluded for its pseudo-RCT
design), and studies enrolling men with a prior prostate
cancer diagnosis. There were no language or
publication-status restrictions. All men enrolled in prostate
cancer screening studies were eligible, with no exclusions
based on age, ethnicity, or LUTS.

Critical outcomes were prostate cancer-specific mortality and
overall mortality. Important outcomes were adverse events
(mortality due to diagnostic biopsy or prostate cancer
treatment), quality of life, prostate cancer diagnosis overall,
and prostate cancer diagnosis by stage (localised [Stage I–II],
advanced [Stage III–IV], and metastatic). Minimal clinically
important differences (MCIDs) were set at: one per 1000 for
prostate cancer-specific and overall mortality; 10 per 1000 for
overall and localised or advanced prostate cancer diagnosis;
five per 1000 for metastatic diagnosis; and 0.09–0.10 on the
Short form six dimensions (SF-6D) for quality of life.

Search Methods

We searched the Medical Literature Analysis and Retrieval
System Online (MEDLINE), the Excerpta Medica dataBASE
(EMBASE), Cochrane Central Register of Controlled Trials
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(CENTRAL), and additional databases and trial registers from
inception to 19 November 2025, with no language
restrictions. Full search strategies are reported in
Appendix S1. We also searched reference lists of included
trials, conference proceedings of the AUA, EAU, and
American Society of Clinical Oncology (ASCO) (2014–2018;
more recent years captured electronically), and contacted trial
authors to identify any additional relevant studies.

Study Selection and Data Extraction

Two authors (E.C.H. and J.F.) independently screened all
records using Covidence; discrepancies were resolved by a
third author (P.D.). Two of five authors (D.I., J.F., E.C.H.,
O.V., J.H.J.) independently extracted data using a dedicated
form. We report study characteristics in Table 1.

Risk of Bias Assessment

Two authors (J.H.J., E.C.H., or P.D.) independently assessed
risk of bias using the Cochrane Collaboration’s original tool
[29], evaluating sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting,
adherence, and contamination. Disagreements were resolved
by consensus or by a third author (D.I.).

Statistical Analysis and Synthesis

We pooled data using a random-effects model with the
Mantel–Haenszel method for dichotomous outcomes and the
inverse-variance method for continuous outcomes, using
Review Manager (RevMan). We report outcomes as risk
ratios (RRs) or incidence rate ratios (IRRs) with 95% CIs. We
quantified heterogeneity using the I2 statistic. We conducted a
prespecified sensitivity analysis restricted to the European
Randomised Study of Screening for Prostate Cancer (ERSPC)
trial (International Standard Randomised Controlled Trial
Number: ISRCTN49127736), the sole trial assessed as having
the lowest risk of bias. We also analysed the ProScreen trial
(ClinicalTrials.gov identifier: NCT03423303) separately
because it evaluated a combined PSA, kallikrein panel, and
MRI screening strategy not directly comparable to PSA alone.
Subgroup and sensitivity analyses, handling of missing data,
and heterogeneity exploration followed Cochrane Handbook
guidance [30]. We were unable to construct funnel plots due
to the small number of studies per analysis.

Certainty of Evidence

We assessed the certainty of evidence for each outcome using
the Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) approach, rating evidence as high,
moderate, low, or very low using GRADEpro Guideline

Development Tool (GDT) software. We applied a minimally
contextualised approach to imprecision using the prespecified
MCIDs above.

Results
Of 16 260 citations identified in our most recent search (19
November 2025), we selected 226 for full-text review. The
updated review includes six RCTs: ERSPC (including
individual sites), the Prostate, Lung, Colorectal, and Ovarian
cancer screening trial (PLCO), Quebec, Stockholm, Cluster
randomised triAl of PSA testing for Prostate cancer (CAP),
and ProScreen—reported across 193 publications (PRISMA
flow diagram, Fig. 1). The six RCTs randomised a total of
789 086 participants. In the meta-analyses, the five trials
comparing PSA-alone screening to no screening contributed
721 612 participants, and the ProScreen trial, which
evaluated a combined PSA, kallikrein panel, and MRI
strategy, contributed 60 745 participants. Follow-up ranged
from 11 to 23 years across trials. Participants were
predominantly men aged 45–74 years from European and
North American populations. Two trials are ongoing
(G€OTEBORG-2 2022 (ISRCTN94604465) [31]; China
Randomized Study of Screening for Prostate Cancer
(ChiCTR2500102254) [32]).

The effects of PSA-based screening compared to no screening
are summarised in Table 2 (PSA-based screening) and
Table 3 (ProScreen). Table 2 is a selected-estimates summary:
for each outcome it presents the estimate with the higher
GRADE certainty from either the primary all-studies analysis
or the ERSPC sensitivity analysis (see the Table 2 footnote for
the selection rule). Both analyses are reported in full below.

Risk of Bias

The results of our risk of bias assessment are summarised in
Fig. 2. Low adherence in the CAP, ERSPC, PLCO, and
Quebec studies and control-arm contamination through
opportunistic PSA testing in several trials were notable issues.
The ERSPC trial was judged as having an overall lower risk
of bias.

Screening Based on PSA (Alone) Versus no
Screening — All Studies

Prostate cancer-specific mortality: screening may reduce
prostate cancer-specific mortality (RR 0.91, 95% CI
0.85–0.99; five studies, 721 607 participants; low-certainty
evidence; MCID one per 1000).
Overall mortality: screening may reduce overall mortality,
although the CI includes the possibility of little to no effect
(RR 0.99, 95% CI 0.97–1.00; four studies, 675 121
participants; low-certainty evidence; MCID one per 1000).

� 2026 The Author(s). BJU International published by John Wiley & Sons Ltd on behalf of BJU International. 3
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Table 1 Overview of studies included in synthesis (study characteristics, intervention, and comparisons).

Study name Trial period
(year to year)

Setting/country Description of
participants

Intervention(s)
and
comparator(s)

Duration of
intervention
(duration of
follow-up),
years

Age, years, median Outcomes in the
summary of findings
tables

CAP 2002–2021 UK All men aged 50
–69 years in each
of the
randomised
primary care
practices

Screening 15 58.5 PCa mortality, overall
mortality, adverse
events, PCa diagnosis,
localised and advanced
PCa diagnosis

No screening 58.6
ERSPC 1993– Multicentre across: Belgium,

Finland, France, Italy, the
Netherlands, Spain,
Sweden, Switzerland
(Portugal withdrew from the
study in October 2000)

Men aged 50
–74 years from
participating sites

Screening 23 60.2 (core group) PCa mortality, overall
mortality, PCa diagnosis,
localised and advanced
PCa diagnosis,
metastatic PCa
diagnosis

No screening 60.2 (core group)
ERSPC
(Antwerp)
Belgium

1992– Belgium Men aged 55
–74 years

Screening 13 63.0

No screening 63.0
ERSPC Finland 1996– Finland Men aged 55

–67 years without
a previous
diagnosis of PCa

Screening 12 58.7

No screening 58.7
ERSPC France 2000– (Tarn);

2003–
(Herault)

France Men aged 50
–74 years

Screening 7.5 and 6.4 61.7 (Tarn)
62.6 (Herault)

No screening 61.7 (Tarn)
62.6 (Herault)

ERSPC Italy 1996– Italy Men aged 55
–70 years

Screening 12.6 61.8

No screening 61.8
ERSPC
(Rotterdam)
The
Netherlands

1993– The Netherlands Men aged 54
–74 years

Screening 13 63.2

No screening 63.2
ERSPC Spain 1996– Spain Men aged 45

–70 years with a
life expectancy
>10 years

Screening 21.1 56.9

No screening 57.1
ERSPC
(G€oteborg)
Sweden

1994– Sweden Men aged 50
–65 years without
a current
diagnosis of PCa

Screening 18 56.4

No screening 56.4
ERSPC
(Aargau)
Switzerland

1998– Switzerland Men aged 55
–70 years

Screening 12.2 60.5

No screening 60.7
Stockholm 1988–2008 Sweden Men aged 55

–70 years without
a previous history
of PCa

Screening 20 62.4 PCa mortality, overall
mortality, PCa diagnosis

No screening 62.5
Quebec 1988–2004 Canada Men aged 45

–80 years
Screening 11 NR PCa mortality

No screening NR
PLCO 1993– USA Men aged 55

–74 years
Screening 15 NR (reported as

age category)
PCa mortality, overall
mortality, PCa diagnosis,
localised and advanced
PCa diagnosis,
metastatic PCa
diagnosis

No screening NR (reported as age
category)

ProScreen 2018– Finland Men aged 50
–63 years,
without a
previous
diagnosis of PCa

Screening* 3.2† 57.3 PCa diagnosis in general,
localised and advanced

No screening 57.3

NR, not reported; PCa, prostate cancer. *Screening using a stepwise approach with a kallikrein panel and MRI for those with elevated PSA test.
†Expected follow-up: 15 years.

4 � 2026 The Author(s). BJU International published by John Wiley & Sons Ltd on behalf of BJU International.

Review

 1464410x, 0, D
ow

nloaded from
 https://bjui-journals.onlinelibrary.w

iley.com
/doi/10.1111/bju.70455 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Adverse events (mortality due to diagnostic biopsy or
prostate cancer treatment): screening may result in little to
no difference in adverse events (RR 1.32, 95% CI
0.48–3.65; one study, 408 721 participants; low-certainty
evidence; MCID one per 1000).
Quality of life (SF-6D, 0–1, higher = better): screening may
result in little to no difference in quality of life (one study,

969 participants; low-certainty evidence; MCID 0.09–0.10).
No effect estimate was calculable.
Prostate cancer diagnosis overall: screening may increase
prostate cancer diagnoses (RR 1.13, 95% CI 1.02–1.25; four
studies, 675 121 participants; low-certainty evidence;
MCID 10 per 1000).
Localised (Stage I–II) prostate cancer diagnosis: screening
may increase localised prostate cancer diagnoses, although
the CI includes the possibility of little to no effect and the
evidence is very uncertain (RR 1.27, 95% CI 0.84–1.92;
three studies, 647 640 participants; very low-certainty
evidence; MCID 10 per 1000).
Advanced (Stage III–IV) prostate cancer diagnosis:
screening likely results in little to no difference in
advanced prostate cancer diagnoses (RR 0.89, 95% CI
0.88–0.91; three studies, 647 640 participants;
moderate-certainty evidence; MCID 10 per 1000).
Metastatic prostate cancer diagnosis: screening may result
in little to no difference in metastatic prostate cancer
diagnoses (RR 0.73, 95% CI 0.56–0.94; two studies,
238 919 participants; low-certainty evidence; MCID five
per 1000).

Screening Based on PSA (Alone) – Sensitivity
Analysis (ERSPC Trial, 23-Year Follow-Up)

Prostate cancer-specific mortality: screening likely reduces
prostate cancer-specific mortality (RR 0.87, 95% CI
0.80–0.95; one study, 162 236 participants;
moderate-certainty evidence; MCID one per 1000).
Overall mortality: the effect of screening on overall
mortality is very uncertain (RR 1.00, 95% CI 0.98–1.02;
one study, 162 236 participants; very low-certainty
evidence; MCID one per 1000).
Quality of life (SF-6D): screening may result in little to no
difference in quality of life (one study, 969 participants;
low-certainty evidence; MCID 0.09–0.10).
Prostate cancer diagnosis overall: screening likely increases
prostate cancer diagnoses (RR 1.30, 95% CI 1.27–1.34; one
study, 162 241 participants; moderate-certainty evidence;
MCID 10 per 1000).
Localised (Stage I–II) prostate cancer diagnosis: screening
likely increases localised prostate cancer diagnoses (RR
1.53, 95% CI 1.48–1.59; one study, 162 236 participants;
moderate-certainty evidence; MCID 10 per 1000).
Advanced (Stage III–IV) prostate cancer diagnosis:
screening likely reduces advanced prostate cancer
diagnoses (RR 0.90, 95% CI 0.85–0.95; one study, 162 236
participants; moderate-certainty evidence; MCID 10 per
1000).
Metastatic prostate cancer diagnosis: screening may reduce
metastatic prostate cancer diagnoses (RR 0.65, 95% CI
0.59–0.71; one study, 162 236 participants; low-certainty
evidence; MCID five per 1000).

Fig. 1 The PRISMA flow diagram.

� 2026 The Author(s). BJU International published by John Wiley & Sons Ltd on behalf of BJU International. 5
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Table 2 Summary of findings: selected estimates for prostate-specific antigen (PSA)-based screening compared to no screening for men at risk of
prostate cancer.

Outcomes Anticipated absolute effects*
(95% CI)

RR (95%
CI)

Number of
participants
(studies)

Certainty of the
evidence
(GRADE)

Comments

Risk with
no
screening

Risk with
PSA-based
screening

Prostate cancer-specific
mortality (minimal clinically
important difference (MCID)
one per 1000) follow-up:
23 years†

16 per
1000‡

14 per 1000
(13–15)

RR 0.87
(0.80
–0.95)

162 236 (1 RCT) Moderate§ Screening likely reduces
prostate cancer-specific
mortality. [Sensitivity
analysis]

Overall mortality (MCID one
per 1000) follow-up: range
15 years to 23 years

491 per
1000‡

486 per 1000
(476–491)

RR 0.99
(0.97
–1.00)

675 121 (4 RCTs) Low¶,** Screening may reduce
overall mortality although
the confidence interval
includes the possibility of
little to no effect. [Primary
analysis]

Adverse events (mortality due
to diagnostic biopsy or
prostate cancer treatment)
(MCID one per 1000)
assessed with: mortality due
to diagnostic biopsy or
prostate cancer treatment

3 per
100 000††

4 per 100 000
(1–11)

RR 1.32
(0.48
–3.65)

408 721 (1 RCT) Low‡‡,§§ Screening may result in little
to no difference in adverse
events. [Primary analysis]

Quality of life (MCID 0.09
–0.10) assessed with: SF-6D
(range 0–1, higher values
indicate higher quality of
life) follow-up: 5 years

— — — 969 (1 RCT) Low¶¶ Screening may result in little
to no difference in quality
of life. [Primary analysis]

Prostate cancer diagnosis
(MCID 10 per 1000)
assessed with: biopsy follow-
up: 23 years***

120 per
1000‡

156 per 1000
(152–161)

RR 1.30
(1.27
–1.34)

162 241 (1 RCT) Moderate§ Screening likely results in an
increase in prostate
cancer diagnoses.
[Sensitivity analysis]

Localised (Stage I and II)
prostate cancer diagnosis
(MCID 10 per 1000)
assessed with: biopsy, CT, or
MRI follow-up: 23 years***

64 per
1000‡

98 per 1000
(95–102)

RR 1.53
(1.48
–1.59)

162 236 (1 RCT) Moderate§ Screening likely results in an
increase in localised
(stage I and II) prostate
cancer diagnoses.
[Sensitivity analysis]

Advanced (Stage III and IV)
prostate cancer diagnosis
(MCID 10 per 1000)
assessed with: biopsy, CT, or
MRI follow-up: range 15
–23 years

31 per
1000‡

28 per 1000
(27–28)

RR 0.89
(0.88
–0.91)

647 640 (3 RCTs) Moderate¶ Screening likely results in
little to no difference in
advanced (stage III and
IV) prostate cancer
diagnoses. [Primary
analysis]

Metastatic prostate cancer
diagnosis (MCID five per
1000) assessed with: biopsy,
CT, or MRI follow-up: range
16–23 years

13 per
1000‡

9 per 1000
(7–12)

RR 0.73
(0.56
–0.94)

238 919 (2 RCTs) Low¶,†††,‡‡‡ Screening may result in little
to no difference in
metastatic prostate
cancer diagnoses.
[Primary analysis]

GRADE Working Group grades of evidence. High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate—the true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different. Low certainty: our confidence in the effect estimate is limited—the true effect may be substantially
different from the estimate of the effect. Very low certainty: we have very little confidence in the effect estimate—the true effect is likely to be
substantially different from the estimate of the effect. For each outcome, Table 2 shows the estimate with the higher GRADE certainty, selected from
either the primary all-studies analysis or the ERSPC sensitivity analysis; where GRADE certainty was equal, the primary all-studies analysis was
retained. The source analysis for each outcome is indicated in the Comments column. *The risk in the intervention group (and its 95% CI) is based
on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). †The MCID: absolute change of 0.1% or
one per 1000 participants. ‡The control rate was extracted from the 23-year follow-up of the ERSPC trial. §Downgraded one level due to high risk of
bias: although the ERSPC study is at lower risk of bias, which was considered when conducting this sensitivity analysis, it has an overall high risk of
bias. ¶Downgraded one level due to high risk of bias: all studies had an overall high risk of bias. **Downgraded one level due to imprecision: the
confidence interval crosses the MCID (one per 1000). ††The control rate was extracted from the 15-year follow-up of the CAP trial. ‡‡Downgraded
one level due to high risk of bias: the included study was at an overall high risk of bias. §§Downgraded one level due to indirectness: these data
represent only part of the spectrum of possible adverse events (including non-fatal sepsis, among others). ¶¶Downgraded two levels due to study
limitations: lack of allocation concealment, attrition bias, and the exclusion of men with a diagnosis of prostate cancer from this analysis. ***The
MCID: absolute change of 1% or 10 per 1000 participants. †††Downgraded one level for inconsistency (high I2 value reflects clinically important
heterogeneity). ‡‡‡We did not downgrade further for imprecision, as we assumed the apparent imprecision resulted from inconsistency, for which
we downgraded the evidence.
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Screening Based on PSA, Kallikrein Panel, and MRI
Versus no Screening (ProScreen)

Based on moderate-certainty evidence from the ProScreen
RCT (60 745 participants; median follow-up of 3.2 years),
screening using PSA, a kallikrein panel, and MRI probably
has little to no effect on the overall detection of prostate
cancer (RR 1.85, 95% CI 1.56–2.19; Table 3). Absolute rates
were eight per 1000 in the control group vs 14 per 1000 in
the screening group, representing a difference below the
predefined clinical threshold of 10 per 1000. Similarly,
screening had little to no effect on the detection of localised
disease (RR 1.88, 95% CI 1.55–2.27) or advanced stages (RR
1.78, 95% CI 1.19–2.66; Table 3). Mortality and long-term
adverse events have not yet been reported.

Overall, certainty of evidence ranged from moderate to very
low. The most common reasons for downgrading were study
limitations (predominantly performance bias and inadequate
allocation concealment), imprecision, and inconsistency
across trials.

Discussion
This updated Cochrane review synthesises evidence from six
RCTs randomising 789 086 participants, five comparing

PSA-based screening to no screening (721 612 participants in
the analyses; up to 23 years of follow-up) and one comparing
a combined PSA, kallikrein panel, and MRI strategy to no
screening (60 745 participants; ProScreen) and represents the
most comprehensive body of evidence on prostate cancer
screening to date.

Summary of Main Results

Across all five PSA-screening RCTs, low-certainty evidence
suggests that PSA-based screening may reduce prostate
cancer-specific mortality (RR 0.91) and may marginally
reduce overall mortality (RR 0.99), although the CI for overall
mortality includes no effect. The sensitivity analysis restricted
to the ERSPC RCT, the only trial assessed as having lower
risk of bias, with 23 years of follow-up, strengthens
confidence in the mortality benefit: screening probably
reduces prostate cancer-specific mortality (RR 0.87, moderate
certainty). At the same time, screening increases the detection
of prostate cancer overall and of localised disease, while the
incidence of advanced disease appears reduced and metastatic
diagnosis may also be reduced with longer follow-up. Adverse
events and quality of life appear largely unaffected, although
evidence is limited to single studies and of low certainty. The
emerging ProScreen strategy (PSA, kallikrein, and MRI)

Table 3 Summary of findings for screening (with PSA, kallikrein, and MRI) compared to no screening for men at risk of prostate cancer.

Outcomes Anticipated absolute effects* (95%
CI)

RR
(95%
CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Risk with
no
screening

Risk with screening
(with PSA, kallikrein,
and MRI)

Prostate cancer
diagnosis (MCID 10
per 1000) assessed
with: biopsy and MRI
follow-up: median
3.2 years

8 per
1000

14 per 1000 (12–17) RR 1.85
(1.56
–2.19)

60 745 (1
RCT)

Moderate* Screening likely results in little to no
difference in prostate cancer
diagnoses

Localised prostate
cancer diagnosis (T1
–T2 N0/Nx M0/Mx)
(MCID 10 per 1000)
assessed with: biopsy
and MRI follow-up:
3.2 years

6 per
1000

11 per 1000 (9–14) RR 1.88
(1.55
–2.27)

60 745 (1
RCT)

Moderate† Screening likely results in little to no
difference in localised prostate
cancer diagnoses

Advanced prostate
cancer diagnosis (T3
–T4 N1 M0/MX, TX NX
M1) (MCID 10 per
1000) assessed with:
biopsy and MRI follow-
up: 3.2 years

1 per
1000

3 per 1000 (2–4) RR 1.78
(1.19
–2.66)

60 745 (1
RCT)

Moderate† Screening likely results in little to no
difference in advanced prostate
cancer diagnoses

GRADE Working Group grades of evidence. High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate—the true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different. Low certainty: our confidence in the effect estimate is limited—the true effect may be substantially
different from the estimate of the effect. Very low certainty: we have very little confidence in the effect estimate—the true effect is likely to be
substantially different from the estimate of the effect. *The risk in the intervention group (and its 95% CI) is based on the assumed risk in the
comparison group and the relative effect of the intervention (and its 95% CI). †Downgraded one level due to risk of bias: the included study was at
a high risk of bias.
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Fig. 2 Risk of bias summary: review authors’ judgements about each risk of bias item for each included trial (blank cells indicate that the trial did not

measure that particular outcome).
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probably has little to no effect on cancer detection rates at
short follow-up; mortality data are not yet available.

Limitations of the Evidence

Certainty ranged from moderate to very low. The principal
reasons for downgrading were study limitations, particularly
performance bias (blinding is inherently impossible in
screening trials), variable allocation concealment, and
adherence and contamination issues in the CAP, PLCO, and
Quebec studies, as well as imprecision and inconsistency
across trials. Overdiagnosis and overtreatment, among the
most clinically consequential harms of PSA screening, are not
directly captured by the outcomes included in the trials and
would require formal modelling to quantify [20,33,34].
Adverse events data were available from only one trial (CAP),
and quality of life from a subset of participants in a single
ERSPC site.

Comparison with Other Reviews

The 2013 version of this review concluded that PSA screening
conferred no significant reduction in prostate cancer-specific
or overall mortality [13], a conclusion substantially different
from the present findings, primarily because extended
long-term follow-up data from the ERSPC (now 23 years)
were not then available. Our findings are directionally
consistent with the Rahal et al. [35] living review, which
reported a mortality RR of 0.78 (95% CI 0.65–0.94) favouring
screening. The Fenton et al. [20] review informing the
USPSTF did not include ERSPC long-term follow-up or the
CAP trial. The German Institute for Quality and Efficiency in
Health Care (IQWiG) report, which applied stricter exclusion
criteria and excluded CAP, found an indication of benefit for
disease-specific mortality and metastases but concluded that
potential benefits did not outweigh harms [36]. The UK
National Screening Committee recently concluded that
population-based PSA screening remains not recommended,
while acknowledging that risk-stratified approaches
incorporating MRI or the Stockholm3 model may offer
improved diagnostic accuracy [37].

Implications for Clinical Practice

Prostate-specific antigen-based screening likely reduces
prostate cancer-specific mortality, but the absolute benefit is
small, and the number of men diagnosed with prostate cancer
—and thus exposed to potential overdiagnosis and
overtreatment—increases markedly. Assessing the trade-offs
between benefits and harms in the context of individual
patient values, resource use, equity, and feasibility is beyond
the scope of this review and is the domain of evidence-based
guideline developers [20,38]. One point that appears
uncontroversial across major guidelines is the importance of
shared decision-making, ideally supported by a validated

decision aid [39–41], for asymptomatic men considering PSA
testing [22,23,38,42,43].

Conclusion
Prostate-specific antigen-based prostate cancer screening may
reduce prostate cancer-specific mortality and overall mortality
based on low-certainty evidence across five RCTs; the effect
on prostate cancer-specific mortality is probably real based on
moderate-certainty evidence from the ERSPC trial at 23 years.
However, the absolute mortality benefit is small, and
screening substantially increases the detection of localised
prostate cancer, raising concerns about overdiagnosis and
overtreatment that are incompletely captured by available trial
data. Emerging strategies combining PSA with kallikrein
panels and MRI probably have little to no effect on overall
cancer detection at short follow-up; longer-term mortality
outcomes are awaited.

For clinical practice, shared decision-making supported by a
validated decision aid is essential for any asymptomatic man
considering PSA testing. For research, continued active
follow-up of ongoing pivotal trials (ERSPC [44], CAP, the
Prostate Cancer Intervention Versus Observation Trial
[PIVOT] [45], Prostate testing for cancer and Treatment
[ProtecT] [46]), strong support for the ProScreen trial [24],
and future trials enrolling representative numbers of Black
men and other under-represented populations are priorities.
Investigation of polygenic risk scores [9] and novel biomarker
strategies in large population-based trials is also warranted
before their entry into routine care.
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