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Purpose: The summary presented herein covers recommendations on the early
detection of prostate cancer and provides a framework to facilitate clinical decision-
making in the implementation of prostate cancer screening, biopsy, and follow-up.
This is Part I of a two-part series that focuses on prostate cancer screening. Please
refer to Part II for discussion of initial and repeat biopsies as well as biopsy technique.

Materials and Methods: The systematic review utilized to inform this guideline
was conducted by an independent methodological consultant. The systematic
review was based on searches in Ovid MEDLINE and Embase and Cochrane
Database of Systematic Reviews (January 1, 2000eNovember 21, 2022).
Searches were supplemented by reviewing reference lists of relevant articles.

Results: The Early Detection of Prostate Cancer Panel developed evidence- and
consensus-based guideline statements to provide guidance in prostate cancer
screening, initial and repeat biopsy, and biopsy technique.

Conclusions: Prostate-specific antigen (PSA)-based prostate cancer screening in
combination with shared decision-making (SDM) is recommended. Current data
regarding risk from population-based cohorts provide a basis for longer screening in-
tervals and tailored screening, and the use of available online risk calculators is
encouraged.
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METHODOLOGY
The AUA employs a 3-tiered strength of evidence
system to underpin evidence-based guideline state-
ments (Table 1). The AUA nomenclature system
explicitly links statement type to body of evidence
strength, level of certainty, magnitude of benefits or
risks/burdens, and the Panel’s judgment regarding
the balance between benefits and risks/burdens
(Table 2).

BACKGROUND
Prostate cancer is the most commonly diagnosed

non-cutaneous malignancy in American men. There
will be an estimated 288,300 prostate cancer di-
agnoses and 34,700 deaths from prostate cancer in
the United States in 2023.1,2 Significant advances
have been made in early detection, especially with
the increasing availability and use of biomarkers as
well as multi-parametric magnetic resonance im-
aging (mpMRI). This guideline addresses PSA-
based screening and early detection, consider-
ations for initial and repeat biopsy, and biopsy
technique based on a systematic review of recently
published literature, with the goal of identifying
clinically significant prostate cancer while mini-
mizing potential harms (eg, anxiety, false positives,
overdiagnosis of low-risk cancer, and side-effects
from prostate biopsy).

This guideline provides recommendations and an
algorithm (Figure 1) for prostate cancer screening
in different groups based on their age range and
risk criteria, with an emphasis on SDM. SDM is
particularly necessary as there is no universally
accepted standard definition of low versus elevated
risk for prostate cancer detection. In practice, cli-
nicians often resort to an elevated PSA level based
on laboratory, prostate size, or age-based “norms” as
a surrogate for an elevated prostate cancer risk, but
such definitions, while easy to apply, are insufficient
to describe all people and circumstances. Thus, cli-
nicians may tailor the definitions of elevated risk
and elevated PSA to the clinical situation at hand.
Factors that may increase risk of clinically signifi-
cant prostate cancer include, but are not limited to,
Black ancestry, germline mutations, and strong
family history of prostate cancer.

This guideline underscores the goal of detecting
“clinically significant” prostate cancer for initial and
repeat biopsy. The risk of prostate cancer mortality in
patients with Grade Group (GG)1 prostate cancer is
extremely low.3,4 Thus, this guideline defines clini-
cally significant prostate cancer as GG2 or higher
(GG2D) prostate cancer and will use “clinically sig-
nificant prostate cancer” and “GG2D” interchange-
ably throughout. However, the Panel acknowledges
there are various definitions of “clinically significant”
as not all “clinically significant” cancers are destined
to impact quality or quantity of life.

GUIDELINE STATEMENTS

PSA Screening

1. Clinicians should engage in SDM with peo-
ple for whom prostate cancer screening
would be appropriate and proceed based
on a person’s values and preferences.
(Clinical Principle)
Prostate cancer screening is a preference-sensitive

decision. For this reason, the Panel recommends
clinicians engage in SDM with people considering
prostate cancer screening so they can make an
informed choice. The Panel discourages the practice
of ordering a PSA test without informing the patient
upfront, and likewise discourages the practice of
failing to inform the patient of the availability of PSA
screening, as appropriate.

SDM is considered state-of-the-art in patient
counseling for preference-sensitive decisions.5 This
practice can be facilitated using a decision aid. A 2019
systematic review and meta-analysis of 19 random-
ized controlled trials (RCTs) evaluating decision aids
specifically designed for the prostate cancer screening
decision versus conventional care, showed a small
decrease in decisional conflict and a small increase in
knowledge.6 The 2016 AUA White paper5 recom-
mends that SDM include 4 elements: (1) Involvement
of both the clinician and the patient in the decision-
making process, (2) Sharing information by both the
clinician and the patient, (3) Building consensus
through the expression of preferences by both clini-
cian and patient, and (4) Agreement by both the
clinician and patient on the decision to implement.

Table 1. Strength of Evidence Definitions

AUA Strength of
Evidence Category

GRADE Certainty
Rating Definition

A High � Very confident that the true effect lies close to that of the estimate of the effect
B Moderate � 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
C Low � Confidence in the effect estimate is limited

� The true effect may be substantially different from the estimate of the effect
Very Low � Very little confidence in the effect estimate

� The true effect is likely to be substantially different from the estimate of effect

EARLY DETECTION OF PROSTATE CANCER: AUA/SUO GUIDELINE 2023 PART I: PROSTATE CANCER SCREENING 47

Copyright © 2023 American Urological Association Education and Research, Inc. Unauthorized reproduction of this article is prohibited.



Although not explicitly stated for every guideline
recommendation, it is implied that SDM should be
utilized wherever there is a preference-sensitive de-
cision that has any significant degree of uncertainty.
2. When screening for prostate cancer, clini-

cians should use PSA as the first screening
test. (Strong Recommendation; Evidence
Level: Grade A)

3. For people with a newly elevated PSA, clini-
cians should repeat the PSA prior to a sec-
ondary biomarker, imaging, or biopsy.
(Expert Opinion)
The PSA blood test remains the first-line

screening test of choice based on randomized trials
of PSA-based screening showing reductions in
metastasis and prostate cancer death.7,8 At the time
of this evidence review, very limited evidence has
emerged regarding other candidates for first-line
biomarkers or imaging.

The definition of an elevated PSA has changed
over time. The commonly cited threshold of 4 ng/mL
is based on very early studies that identify the
highest levels typically observed among patients
thought to be free of prostate cancer. Another cited
threshold of 3 ng/mL is taken from the European
Randomized Study of Screening for Prostate Cancer
(ERSPC) trial of prostate cancer screening that
showed a significant reduction in prostate cancer
deaths among patients who entered the trial between
ages 55 to 69 years and were referred to biopsy based
on that threshold. The knowledge that PSA generally
increases with age in people without prostate cancer
has led to the consensus that the threshold above
which a PSA level should be considered elevated
should increase with age. Most studies identifying
age-varying thresholds specify threshold values of

2.5 ng/mL for people in their 40s, 3.5 ng/mL for
people in their 50s, 4.5 ng/mL for people in their 60s,
and 6.5 ng/mL for people in their 70s.9,10

In people with a newly elevated PSA, it will re-
turn to a normal level in 25% to 40% upon retest-
ing.11 Among 1,686 biopsied patients in the
STHLM-3 study with a PSA of 3 to 10ng/mL, and 2
PSA tests 8 weeks apart, 283 (17%) patients sub-
sequently had a PSA <3 ng/mL. Given the clear
evidence that PSA tests may normalize, it is pru-
dent to confirm a newly elevated PSA test before
proceeding with further evaluation.12 A repeat PSA
in a few months is recommended, though it can be
shortened or lengthened depending on other clinical
factors (eg, recent bladder catheterization, prostate
biopsy or cystoscopy, urinary retention).
4. Clinicians may begin prostate cancer

screening and offer a baseline PSA test to
people between ages 45 to 50 years. (Con-
ditional Recommendation; Evidence Level:
Grade B)
For people at average risk of developing prostate

cancer, there is no randomized evidence showing a
benefit to initiation of routine screening for prostate
cancer before 45 years of age.

In the Malm€o Preventive Project, the risk of
prostate cancer metastases by 15 years’ follow-up
was low (0.6%) for patients with PSA in the high-
est percentile (�1.3 ng/mL) at 40 years of age. For
patients aged 45 to 49 years with PSA below the
median (0.68 ng/mL), the risk of prostate cancer
metastasis within 25 years was 0.85%. Patients
with PSA in the highest decile (�1.6 ng/mL) at ages
45 to 49 years contributed to nearly half of prostate
cancer deaths over the next 25 to 30 years.13 A
randomized trial of risk-adapted screening for

Table 2. AUA Nomenclature Linking Statement Type to Level of Certainty, Magnitude of Benefit or Risk/Burden, and Body of Evidence

Strength

Evidence Grade Evidence Strength A (High Certainty) Evidence Strength B (Moderate Certainty) Evidence Strength C (Low Certainty)

Strong
Recommendation
(Net benefit or harm
substantial)

-Benefits > Risks/Burdens (or vice versa)
-Net benefit (or net harm) is substantial
-Applies to most patients in most
circumstances and future research is
unlikely to change confidence

-Benefits > Risks/Burdens (or vice versa)
-Net benefit (or net harm) is substantial
-Applies to most patients in most
circumstances but better evidence could
change confidence

-Benefits > Risks/Burdens (or vice versa)
-Net benefit (or net harm) appears substantial
-Applies to most patients in most circumstances
but better evidence is likely to change confidence
(rarely used to support a Strong
Recommendation)

Moderate
Recommendation
(Net benefit or harm
moderate)

-Benefits > Risks/Burdens (or vice versa)
-Net benefit (or net harm) is moderate
-Applies to most patients in most
circumstances and future research is
unlikely to change confidence

-Benefits > Risks/Burdens (or vice versa)
-Net benefit (or net harm) is moderate
-Applies to most patients in most
circumstances but better evidence could
change confidence

-Benefits > Risks/Burdens (or vice versa)
-Net benefit (or net harm) appears moderate
-Applies to most patients in most circumstances
but better evidence is likely to change confidence

Conditional
Recommendation
(Net benefit or harm
comparable to other
options)

-Benefits¼Risks/Burdens
-Best action depends on individual patient
circumstances
-Future Research is unlikely to change
confidence

-Benefits¼Risks/Burdens
-Best action appears to depend on
individual patient circumstances
-Better evidence could change confidence

-Balance between Benefits and
Risks/Burdens unclear
-Net benefit (or net harm) comparable to other
options
-Alternative strategies may be equally reasonable
-Better evidence likely to change confidence

Clinical Principle a statement about a component of clinical care that is widely agreed upon by urologists or other clinicians for which there may or may not be evidence
in the medical literature

Expert Opinion a statement, achieved by consensus of the Panel, that is based on members' clinical training, experience, knowledge, and judgment for which there
may or may not be evidence in the medical literature
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prostate cancer comparing patients starting at age
45 versus 50 years (the PROBASE trial) is currently
ongoing, with 23,301 patients having participated in
screening in the first round of the trial.14

5. Clinicians should offer prostate cancer
screening beginning at age 40 to 45 years
for people at increased risk of developing
prostate cancer based on the following fac-
tors: Black ancestry, germline mutations,
strong family history of prostate cancer.
(Strong Recommendation; Evidence Level:
Grade B)
If a person has risk factors associated with

increased risk of developing prostate cancer (eg,
Black ancestry, germline mutations, strong family
history of prostate cancer), particularly if they have
an increased risk of metastatic disease, an earlier
age to begin screening may be appropriate in addi-
tion to a shorter re-screening interval.15

Black individuals have a disproportionate cancer
burden and a 2-fold higher risk of death from prostate
cancer compared to white individuals.16 A study

using 3 models discovered that patients who self-
identify as Black have an earlier age of onset and
increased risk of metastases before clinical diag-
nosis.17 This study found the risk of a Black patient
developing fatal prostate cancer, if not diagnosed,
reached the same level as that of the general popu-
lation 3 to 9 years earlier, informing the proposal that
Black patients initiate screening approximately 5 to
10 years prior to the recommendation for average-risk
individuals.17 This increased risk may be addressed
by screening Black patients more frequently (eg,
annually), but the risk of overdiagnosis among older
Black patients is considerably higher than the
average-risk population, making SDM and personal-
ized screening particularly important.

Although there is no standard definition of strong
family history, several guidelines and consensus
statements propose common criteria that include:
(1) people with 1 brother or father or 2 or more male
relatives with 1 of the following: (a) diagnosed with
prostate cancer at age <60 years; (b) any of whom
died of prostate cancer; (c) any of whom had

Figure 1. Initial screening for prostate cancer
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metastatic prostate cancer. (2) Family history of
other cancers with 2 or more cancers in hereditary
breast and ovarian cancer syndrome or Lynch syn-
drome spectrum.18,19

Studies have consistently found elevated risk of
prostate cancer in patients with a family history of
prostate cancer20,21 and also in patients with a family
history of prostate and breast cancer.22,23 Patients with
a strong family history (eg, 2 or more first-degree rel-
atives) have a 4-fold relative risk compared to those
without a family history24 and should ideally be geno-
typed to ascertain whether this is associated with a
pathogenic variant (eg, BRCA1/2, Lynch syndrome,
ATM, CHEK2) or 1 or more of a growing set of iden-
tified germline DNA damage-repair mutations found in
patients with metastatic prostate cancer diagnoses.25

Empirical studies have shown patients with
germline BRCA1 and BRCA2 variants have increased
risks of both disease onset and progression.26 The
IMPACT study revealed a high positive predictive
value (PPV) of PSA screening (with biopsy referral
threshold 3 ng/mL) in these patients and a high fre-
quency of clinically significant cancers,27 particularly
among BRCA2 carriers.28 The IMPACT study showed
a stronger relationship (8-fold increased risk) between
BRCA2 carriers and aggressive cancer for whom
systematic PSA screening is indicated, while further
studies are needed to determine the role of screening
among BRCA1 mutation carriers.28 Similarly, muta-
tions in ATM, MLH1, MSH2, MSH6, PMS2,
HOXB13, NBS1, and CHEK2 need further studies as
well. In the IMPACT study, after 1 screening round,
carriers of pathogenic variants in mismatch-repair
genes MSH2 and MSH6 had a higher risk of pros-
tate cancer compared with age-matched non-carrier
controls, potentially supporting screening of these
patients.26

6. Clinicians should offer regular prostate
cancer screening every 2 to 4 years to people
aged 50 to 69 years. (Strong Recommendation;
Evidence Level: Grade A)
Two RCTs, ERSPC7 and the Goteborg population-

based prostate cancer screening trial (Goteborg-1),29

provide evidence that regular PSA screening every
2 to 4 years in patients aged 50 to 69 years reduces
the risk of metastatic prostate cancer and prostate
cancer mortality at 16 to 22 years, compared to no or
opportunistic screening.

The number needed to be screened (NNS, the in-
verse of the absolute risk reduction in prostate can-
cer mortality) and number needed to be diagnosed
(NND, additional cases diagnosed) to prevent 1 death
from prostate cancer depends on the screening pro-
tocol (including screening ages) and follow-up time.

A study comparing patients 60 years of age who
have been screened every 2 years in the Goteborg-1
trial, compared to unscreened patients 60 years of

age in the Malm€o Preventive Project, showed that
continuing to screen patients with PSA �2 ng/mL at
60 years of age had a favorable net-benefit in terms
of reducing risk of prostate cancer metastasis and
mortality at 15 years. At 15 years, the NNS to pre-
vent 1 death from prostate cancer was 23 and NND
was 6.30

7. Clinicians may personalize the re-
screening interval, or decide to discontinue
screening, based on patient preference,
age, PSA, prostate cancer risk, life expec-
tancy, and general health following SDM.
(Conditional Recommendation; Evidence
Level: Grade B)
The randomized trials (PLCO, Goteborg-1,

ERSPC) screened patients aged 50 to 69 years
every 1 to 4 years and demonstrated a reduction in
prostate cancer mortality. However, increasing ev-
idence from additional analyses of the randomized
trials, observational studies, and modeling studies
show the balance between benefits and harms of
screening can be modulated through personalized
risk-stratified screening approaches.9,13,30-36

The re-screening interval can be 1 to 4 years for
patients with PSA levels of 1 to 3 ng/mL between
the ages of 45 to 70 years, while the re-screening
interval can be prolonged for patients aged 45 to
70 years with a PSA < 1 ng/mL or those with a PSA
below the age-specific median.31,37,38 Studies have
shown that patients in the age range of 40 to 59
years with a PSA below the age-specific median,
without a strong family history of prostate cancer,
and no known pathogenic germline mutation, have
a very low risk of metastatic cancer or long-term
prostate cancer mortality.

In a case-control study conducted in Sweden
(Malm€o Preventive Project cohort),13 among patients
aged 40 to 55 years, the 15-year risk of metastasis for
patients with PSA below the median at ages 45 to 49
years was 0.09%, and below the median at ages 51 to
55 years was 0.23%. In a U.S. case-control study
(Physicians’ Health Study cohort)35 among patients
aged 40 to 59 years, 82%, 71%, and 86% of lethal
cases occurred in patients with PSA above the me-
dian at ages 40 to 49 years (median PSA of 0.68
ng/mL), 50 to 54 years (median PSA of 0.88 ng/mL),
and 55 to 59 years (median PSA of 0.96 ng/mL),
respectively. Both studies suggest risk-stratified
screening based on midlife PSA and should be
considered in patients aged 45 to 59 years.

Amongst patients 60 years of age with a PSA
< 1 ng/mL (age-specific median), the 25-year risk of
metastases or death from prostate cancer in a largely
unscreened population (Malm€o Preventive Project) is
extremely low (0.5% and 0.2%, respectively).32 These
empiric findings are supported by modeling data that
suggest a higher likelihood of death from prostate
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cancer if screening were discontinued in these pa-
tients (5% to 13.1% fewer lives saved compared with
continuing screening to 69 years of age);39 therefore,
it is reasonable to significantly lengthen the re-
screening interval or discontinue screening based on
SDM provided there are no other risk factors, such as
strong family history of prostate cancer.30,32,39

The decision to screen patients should be an SDM
conversation predicated upon a person’s prior PSA
levels and general health, and a flexible age to dis-
continue screening may be based on individualized
decision-making to balance detection of aggressive
cancers and overdiagnosis. This is particularly
important in people between the ages of 70 to 80
years where there is a higher risk of competing
mortality.40,41 Clinicians may discontinue or sub-
stantially lengthen the re-screening interval for pa-
tients 75 years of age or older if PSA is <3 ng/mL. In
the Baltimore Longitudinal Study of Aging, patients
75 years or older with a PSA <3 ng/mL were unlikely
to be diagnosed with aggressive prostate cancer, and
no patients between the ages of 75 to 80 years with
PSA <3 ng/mL died of prostate cancer.42

In select patients who are very healthy with an
estimated life expectancy of at least 10 years,
ongoing screening every 2 to 4 years is reasonable
following SDM as these patients are more likely to
benefit from therapeutic interventions, if indicated.
However, for patients with less than a 10-year esti-
mated life expectancy, screening is not likely to
provide a benefit in terms of disease-specific or
overall mortality. The 95% confidence interval (CI)
around the relative risk (RR) of prostate cancer
mortality between the screening and control groups in
ERSPC for patients aged 70 to 74 years excluded any
benefit (RR: 1.18; 95% CI: 0.81 to 1.7).43 Furthermore,
the evidence from randomized treatment trials
comparing surgery, radiation, and monitoring has
shown to have less benefit and more risk from cura-
tive treatment with increasing age.44-46 Additionally,
the risk in overdiagnosis of prostate cancer increases
with increasing age.41,47

Risk calculators have been developed to estimate
a patient’s life expectancy and can be informative
during SDM. While several methods have been
applied to estimate life expectancy, a simple
approach is to use the social security life tables
(https://www.ssa.gov/oact/STATS/table4c6.html).
Based on current Social Security Administration
(SSA) data, American men older than 77 years of
age have less than a 10-year life expectancy. In-
surance companies are known to be particularly
astute at estimating life expectancy and many have
online calculators that include, but are not limited
to, the use of tobacco, alcohol, physical activities,
and comorbidities. For the purpose of estimating life
expectancy, the use of these tools is likely more
reliable than individual clinician judgment.48

8. Clinicians may use digital rectal exam
(DRE) alongside PSA to establish risk of
clinically significant prostate cancer.
(Conditional Recommendation; Evidence
Level: Grade C)
The primary screening modality recommended

for the early detection of prostate cancer is a PSA
blood test. Clinicians should not use DRE as the sole
screening method.

There is insufficient evidence to support adding
DRE to PSA-based prostate cancer screening. The
PPV of DRE as a screening method to detect prostate
cancer is low. In the PROBASE trial, DRE was not
effective for early detection; the PPV of a suspicious
DRE at 50 years of age was 0.87% (as compared to
4.9% among patients aged 55 to 59 years in PLCO); of
the 57 participants with suspicious DRE, 37 were
biopsied and only 2 had prostate cancer (both GG1).14

In contrast to a screening application, use of DRE
after the screening encounter may be of value. The
greatest utility of DRE in randomized trials is
demonstrated in the workup of patients with an
elevated PSA. For this reason, among patients with
PSA �2 ng/mL, clinicians should strongly consider
supplementary DRE to establish risk of clinically
significant prostate cancer.

Table 3. Select Risk Calculators with Risk Factors and Risk Factors Evaluated

PCPT V2 (https://riskcalc.
org/PCPTRC/)

Chun (There is no publicly available
online calculator for Chun)

ERSPC (https://www.prostatecancer-
riskcalculator.com)

PBCG (https://
riskcalc.org/PBCG/)

Race x
Family history of prostate cancer x x
Age x x x x
PSA x x x x
Free PSA % x x
DRE x x x x
Prior biopsy x x x
Urinary PCA3 x x
TMPRSS2:ERG fusion x
Prostate volume x x
Sampling density x
MRIdPI-RADS score x
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9. For people undergoing prostate cancer
screening, clinicians should not use PSA
velocity as the sole indication for a second-
ary biomarker, imaging, or biopsy. (Strong
Recommendation; Evidence Level: Grade B)
With knowledge of a patient’s age, PSA, DRE,

percent free PSA, family history of prostate cancer,
and history of a previous biopsy, large-scale studies
in Europe and the U.S. have shown the addition of
PSA velocity at various thresholds does not add
value in predicting the presence of clinically signif-
icant prostate cancer.49,50 Therefore, PSA velocity
should not be used as sole indication for secondary
biomarker, imaging, or a biopsy.
10. Clinicians and patients may use validated

risk calculators to inform the SDM process
regarding prostate biopsy. (Conditional
Recommendation; Evidence Level: Grade B)

Contemporary evaluations of prostate cancer risk
now typically include patient demographic factors,
medical history, family history of prostate cancer,
biomarkers, and imaging findings. Simple nomo-
grams in tabular format are suboptimal in present-
ing risk for more than a few such factors; therefore,
several groups have developed risk calculators based
on actual patient data that allow patients and clini-
cians to simultaneously incorporate a larger number
of these risk factors (Table 3).51,52 While these risk
calculators provide estimates that facilitate clinician-
patient discussion of detection risk, it should be kept
in mind that these are population averages with
potentially wide intervals in some subsets. Moreover,
the data for a number of these, while extensive, may

be based on historic screening and detection ap-
proaches (eg, prior to widespread prostate MRI
adoption). Furthermore, calibration of risk calcula-
tors may differ by subgroups.
11. When the risk of clinically significant pros-

tate cancer is sufficiently low based on
available clinical, laboratory, and imaging
data, clinicians and patients may forgo near-
term prostate biopsy. (Clinical Principle)
When assessing a patient’s risk for prostate

cancer, the estimated risk for clinically significant
prostate cancer may be considered low as perceived
by both the clinician and patient. Therefore, it
would be reasonable to forgo a prostate biopsy in
such instances following SDM, even where there
may be some clinical features that indicate a risk
for prostate cancer existing (eg, mildly elevated
PSA). If a decision is made after SDM to forgo a
biopsy or additional testing, patients should be
informed of their risk for underdiagnosing clini-
cally significant prostate cancer and the need for
future follow-up screening, as appropriate.

FUTURE DIRECTIONS
Screening and diagnosis of prostate cancer remain
intensely debated topics with major implications for
individual and population health. There continue to be
many unanswered questions that can prompt future
research, preferably in the form of clinical trials and
modeling studies to enhance and optimize patient
care. Future trials will hopefully prioritize inclusion of
historically underrepresented populations.
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