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HISTORICAL PERSPECTIVE ON PROSTATE-
SPECIFIC ANTIGEN (PSA) SCREENING

Prostate Cancer (PCa) Epidemiology

PCa is the most commonly diagnosed malignancy in
males, but has 1 of the lowest percentage mortality
compared to other cancers. An estimated 180,890

new cases are expected to be diagnosed in 2016 and 26,120
men are expected to die from the disease. A significant di-
chotomy exists between lifetime risk of being diagnosed
vs dying from the disease. Seventeen percent of US males
are diagnosed with PCa within their lifetime, whereas only
3% die from the disease.1 The prevalence is highest in
African American men, who also have a higher risk of mor-
tality from PCa. Caucasian males have the next highest
risk, whereas incidence is lower among those of Asian
descent.

HISTORICAL PERSPECTIVE ON PSA
SCREENING
Historically, there have been 2 ways to screen for PCa: the
digital rectal examination (DRE) and PSA blood test. In

1986, the Food and Drug Administration approved PSA
for use in monitoring PCa recurrence. In 1994, PSA was
approved for screening, and was historically used in con-
junction with DRE.

Screening with PSA has several limitations. Many men
who do not have PCa will screen positive and require a
biopsy to rule out cancer, whereas a few with aggressive
disease have low PSA. Because many PCa grow so slowly
that they never threaten a patient’s life, there is a danger
of overtreatment if these cancers are detected. This is a
particularly important issue because treatment for PCa is
often associated with significant side effects. Our empha-
sis going forward should be finding the more aggressive
cancers, while avoiding biopsy in those at low risk or those
with indolent disease.

CURRENT SCREENING
RECOMMENDATIONS AND THE EVIDENCE

PCa Screening
Screening is defined as the process of identifying appar-
ently healthy people who may be at increased risk of a
disease or condition. Current strategies for managing PCa
are mainly aimed at early detection. The potential risks in-
curred by screening, diagnosis, and the resulting overtreat-
ment of PCa have been well documented within the
literature.2 These include erectile dysfunction, inconti-
nence, and complications from biopsies, surgery, radia-
tion, or androgen deprivation therapy. The majority of harms
associated with overtreatment occur in men in whom PCa
would not have been detected in their lifetime had it not
been for screening.3 Rates of active surveillance are rising
rapidly across the globe.4,5 Conversely, discontinuing screen-
ing altogether has been projected to increase the rates of
metastatic disease6 and will preclude the opportunity for
many men to receive life-saving intervention. Given the
substantial advantages and disadvantages associated with
historical screening and management paradigms, many pro-
viders have been left without a clear roadmap.
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SCREENING GUIDELINES
Screening recommendations from various organizations differ
widely. The U.S. Preventive Services Task Force and Ca-
nadian Task Force on Preventive Health Care have rec-
ommended against any screening for men of all ages,
whereas most other organizations recommend some varia-
tion of shared decision-making. The American Urologi-
cal Association does not recommend routine screening for
men aged 50-55, but recommends shared decision-making
for men aged 55-69. The American Urological Associa-
tion further mentions that 2-year intervals can be consid-
ered to reduce harm.7 The National Comprehensive Cancer
Network (NCCN) recommends a risk-based screening al-
gorithm, including the patient’s age (consider screening at
age 45; in the later 40s, 1.0 ng/mL is recommended by the
NCCN as a cutoff for screening within 2 years). Notably,
DRE is no longer the first line in the 2015 NCCN
guidelines.

Separate European and American randomized screen-
ing trials demonstrated divergent results. The Prostate, Lung,
Colorectal and Ovarian (PLCO) Cancer Screening Trial
did not show convincing evidence that PSA screening
reduces PCa mortality. However, a large majority of men
in the control group received PSA testing before and/or
during the study so it was not comparison of screening vs
no screening, but rather organized vs opportunistic screen-
ing. Furthermore, recent data from the PLCO trial indi-
cate that contamination substantially limited the ability
of the PLCO to identify a clinically significant screening
benefit.8 The European Randomized Study of Screening for
Prostate Cancer found that screening reduces metastasis
and PCa death, but also leads to overdiagnosis. In both trials,
biopsy was recommended based on a fixed PSA thresh-
old. An alternate approach to a fixed screening protocol
is a risk-adapted approach. For example, Gelfond et al sug-
gested that optimal PSA screening frequency for men with
PSA 0.1 to 1.0 ng/mL might be up to every 10 years. This
approach has the potential to dramatically reduce the cost
of screening, decrease overdetection of inconsequential
tumors, and maintain detection of tumors for which treat-
ment has been proven to reduce PCa mortality.9

SCREENING IN THE PRIMARY CARE
SETTING
Today, after nearly 3 decades since PSA was first used as
a tool for early detection of PCa, substantial uncertainty
surrounds its use. Primary care physicians (PCPs), includ-
ing internists, order approximately 90% of all PSA screen-
ing tests.10 Shared decision-making is ideal but may be
difficult to implement in the primary care setting due to
several factors, including the following: the limited time
and availability that PCPs have for in-depth discussions
about the pros and cons of PSA testing (given the numer-
ous other issues typically covered in a visit); the wide range
of information and data that could be discussed during each
visit; and the complex tradeoff between immediate harms

and long-term benefits.11 Furthermore, shared decision-
making rarely occurs with many tests performed by PCPs—
often times, it only occurs after an abnormality is detected.
In some cases, spending considerable amounts of time

discussing PSA may be seen as an inherent bias toward
screening and could result in reduced time spent on other
preventive services, thereby resulting in an opportunity cost.
Studies have found that only approximately half of PCPs
are compliant with recommendations to discuss screen-
ing with eligible patients, with a large proportion adopt-
ing a default “screen all” or “screen none” approach.12 The
value of a “detailed discussion” about PSA depends criti-
cally on the PCPs’ knowledge. Less than 1 in 5 PCPs report
confidence in their knowledge about PSA, with a low cor-
relation between confidence and actual knowledge.13,14 A
recent article in JAMA by Eggener et al acknowledged that
a novel approach to PCa screening is needed because of
the workflow limitations in “discussing this complex de-
cision” in the PCP office.11,15 Assuming that some element
of screening is embraced, there is a need to develop a simple
and easy algorithm regarding the role of PSA in PCa screen-
ing and to assess when further diagnostic tests are needed.

A NEW PERSPECTIVE ON PSA SCREENING
IN THE PRIMARY CARE SETTING
Rather than the fixed one-size-fits all approach used for
screening in the past, there may be ways to use PSA more
intelligently for more personalized decisions. We need to
avoid PSA tests in men who would have little to no gain
by focusing on age and health. Several authors have tar-
geted the relative risks of a baseline PSA and subsequent
risk of an abnormal level of greater than 4 in 5 years.16,17

In a 2011 article, Crawford et al found that a PSA of
<1.5 ng/mL constitutes a very low risk category for devel-
oping PCa (particularly high-risk disease) within 4-5 years.18

In a follow-up piece, they suggested embracing the 1.5 ng/
mL level and only having further discussions or workup with
those above that threshold. An elevated PSA (>1.5 ng/
mL) becomes case finding (with a focus on identifying men
who have a higher risk of having clinically significant
disease). In such a case where there is increased suspi-
cion of clinically significant disease, informed decision-
making should be employed, as several options are available
as next steps. These options include following up with the
patient in 6 months or 1 year, referral to a urologist, or using
new techniques, such as ,magnetic resonance imaging or
biomarkers to determine whether the patient is at risk of
harboring clinically significant disease. For those below the
level, recommendations were made to screen again in 5
years. Potential benefits of this approach include reduc-
ing the cost of screening, decreasing overdetection of in-
consequential tumors, and maintaining detection of tumors
for which treatment has been proven to reduce PCa
mortality.9

Table 1 outlines PSA measurements on approximately
500,000 men from a reference laboratory outlining PSA
levels by age. Approximately 70% of men aged 45 to 70
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years have a PSA of less than 1.5 ng/mL. Some suggest that
a change in screening that leads to the biggest health gain
is to stop screening older men. This applies to the major-
ity of men over 70 and those over 60 with low PSA (eg,
<1.5 ng/mL).19,20 Indeed, Lilja et al found that a single PSA
measured in white men between 44 and 50 years was highly
correlated with any cancer, palpable disease, and ad-
vanced cancer. At a PSA threshold of 1.5 ng/mL, theses
values were approximately 20%, <15%, and 5%, respec-
tively, 20-25 years after blood was drawn when they were
aged 44-50 years. Similarly, Vickers et al showed that white
men with a PSA in the highest 10th grouping (ie, 1.6 ng/
mL or greater) at age 45-49 contributed to nearly half of
all PCa deaths over the next 25-30 years. They further pos-
tulated that low-risk men based on baseline PSAmight only
need 3 PSA measurements in their lifetime (ie, 40s, 50,
and age 60). Little is known, however, whether these long-
term data apply to men of other racial and ethnic groups.21,22

Table 1. PSA measurements of less than 1.5 ng/mL (pro-
vided with permission of Charles T. Todd Jr., BioReference
Laboratories, Inc.)

Age
Group

No. of Men With
PSA < 1.5 ng/mL

% of Men by Age
Group with

PSA < 1.5 ng/mL
Total No.
of Results

41-45 36,121 89.6 40,306
46-50 54,616 84.1 64,920
51-55 69,853 76.8 90,949
56-60 59,195 67.2 88,034
61-65 45,386 58.1 78,072
66-70 34,931 51.6 67,675
71-75 23,742 48.3 49,185
76-80 16,255 47.1 34,506
81-85 9572 46.4 20,616
86-90 4562 44.9 10,154
91-96 1266 40.1 3154
Grand
total

355,499 64.9 547,571

PSA, prostate-specific antigen.

Figure 1. Approach to shared care in PCa diagnosis. The patient presents to the family practitioner for a routine visit. PSA
is obtained with other routine laboratory tests. If PSA is less than 1.5 ng/mL, the patient enters the follow-up pool and
has a repeat PSA in 5 years. If PSA is greater than 1.5 ng/mL, informed decision is obtained and referral to urologist is
considered. Urologists will evaluate for possible causes including BPH, prostatitis, and PCa. If there is concern for PCa,
then a genomic test such as PHI, SelectMDx, 4KScore, or PCA3 is performed to identify men who are at risk of a signifi-
cant cancer. If the disease is considered low risk, a return to the family practitioner for a repeat in 1 year is made. If the
disease is considered high-risk, consider a TRUS biopsy. BPH, benign prostatic hyperplasia; PCa, prostate cancer; PSA,
prostate-specific antigen; TRUS, transrectal ultrasound.
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Crawford et al showed that at least over a 4-year period
both Caucasian and African American men were at low
risk for any cancer diagnosis (0.51% and 0.54% respec-
tively) when their baseline serum PSA level was
<1.5 ng/mL.18 Of note, among both African American and
Caucasian men, a substantial majority of PSA values were
<1.5 ng/mL (79% and 80% ,respectively).18

NEXT GENERATION OF CLINICAL
DECISION-MAKING TOOLS
Under the proposed paradigm (Fig. 1), PSA can be per-
formed as part of a regular blood panel and only men with
a PSA ≥ 1.5 ng/mL require shared decision-making about
further testing and diagnostic evaluation. This will greatly
limit the number of men requiring such a discussion and
can be performed either by the PCP or by referral to a urolo-
gist. Men with elevated PSA should be evaluated for benign
causes. Repeat testing of PSA and secondary molecular tests
such as PCA3, SelectMDx, 4KScore, and PHI can be used
to refine the specificity of screening to detect high-risk
disease (Table 2). However, sampling error is an inherent
and well-documented issue with false-negative rates of pros-
tate biopsy procedures reported as high as 25%-35%.23,24

This results in repeat biopsies, which are associated with
additional risks of infection and hospitalization, and with
significant costs.

CONCLUSION
Although many organizations now recommend shared
decision-making when it comes to PSA testing, this can
present many logistical challenges in daily clinical practice
and is not always realistic. Furthermore, we acknowledge
that several groups recommend that informed decision-
making take place before the PSA test is ordered. However,
our aim is to draw a parallel to what happens in the real
world for PCPs—that is, informed decision-making typi-
cally comes after the test results (be it blood sugar, blood
pressure, cholesterol, or in this case PSA) are known. PCPs
are confused about the messages we try to deliver regard-
ing PSA: PSA velocity, age-specific PSA, percent free PSA,

PSA density, PSA cutoffs of 1 ng/mL, 1.5 ng/mL, 2.5 ng/
mL, and 4 ng/mL. We believe that a simple message using
a PSA cutoff of 1.5 ng/mL is reflective of what PCPs often
experience with conditions such as mild hypertension and
prediabetes. In this paper, we have presented an alterna-
tive approach in which screening is performed for men with
at least a 10-year life expectancy. If the PSA is less than
1.5 ng/mL (approximately 70% of men who have a screen-
ing PSA), consider a 5-year rescreening interval. If the PSA
is ≥ 1.5 ng/mL, or the PCP identifies an abnormality on
DRE, refer to a specialist or consider a biomarker to assess
risk more precisely. This algorithm is similar to that uti-
lized for an elevated blood sugar, where an abnormal result
triggers another test such as an A1C hemoglobin. In our
algorithm, we recommend that a biopsy should not be per-
formed unless the risk of an aggressive tumor is signifi-
cant, and following a thorough discussion of benefits and
risks with the patient. These discussions should empha-
size that the purpose of screening is the early identifica-
tion of potentially lethal disease, and that in most cases
low-risk tumors, if identified, do not require immediate treat-
ment. A potential benefit of this approach is that it could
greatly reduce the number of men requiring shared decision-
making and further testing to those at greater risk of sig-
nificant PCa.
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