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Prostate cancer is the third most common cancer type in the United States overall,
accounting for 9.5% of new cancer cases and 5% of cancer deaths. The goal of prostatespeciﬁc antigen (PSA)– based screening is to identify early-stage disease that can be
treated successfully. The U.S. Preventive Services Task Force (USPSTF) reviewed evidence on the beneﬁts and harms of PSA-based screening and treatment of screendetected prostate cancer. It found that PSA-based screening in men aged 55 to 69
years prevents approximately 1.3 deaths from prostate cancer over 13 years per 1000
men screened and 3 cases of metastatic cancer per 1000 men screened, with no reduction in all-cause mortality. No beneﬁt was found for PSA-based screening in men aged 70
years and older. On the basis of its review, the USPSTF concluded that the decision for men
aged 55 to 69 years to have PSA-based screening should be an individual one and should
include a discussion of the potential beneﬁts and harms. Here, 2 experts—an internist and a
urologist—discuss the key points of a shared decision-making conversation about PSAbased prostate cancer screening, the PSA-based screening strategy that optimizes beneﬁt
and minimizes harm, and the PSA threshold at which they would recommend further diagnostic testing.
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r. W is a 64-year-old man who had normal results
(range, 2.5 to 3.4 μg/L) on a series of prostatespeciﬁc antigen (PSA) tests between 2009 and 2013. In
2008, he had an elevated PSA level on a single test
after a prolonged bicycle ride, but on repeated testing
6 months later, his PSA value was normal. In August
2018, he established care with a new primary care provider, who suggested repeated PSA testing. This time,
his level was 7.8 μg/L and was still elevated (6.2 μg/L) 1
month later. Mr. W was referred to a urologist, who
noted an enlarged, 30- to 40-g prostate on digital rectal examination. His percentage of free PSA was 11%,
with an estimated probability of cancer of 28% (1). The
urologist suggested a biopsy, but Mr. W opted to wait
6 months and repeat the PSA evaluation.
Mr. W has a history of left ventricular outﬂow tract
obstruction, gastroesophageal reﬂux disease, hyperlipidemia, chronic sinusitis, prediabetes, and anxiety. His
current medications include citalopram, diltiazem, pantoprazole, rosuvastatin, and zolpidem as needed for
sleep. He has no known drug allergies. He is retired
and lives with his wife.

MR. W'S STORY
I had my ﬁrst PSA back in the 1990s. My understanding is that it was standard procedure. Subse-
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quently, in 2008, I had a high PSA. I saw a urologist, and
it was still high. I had participated in a 100-mile bicycle
ride and was experiencing pain, so I ﬁgured that was
the problem. I didn't take the doctor's advice and did
not get a biopsy. Six months later, I had another PSA
and it was normal, so I think I deﬁnitely made the right
decision.
After having several PSAs, I was advised that it was
no longer considered necessary, because the diagnosis
of prostate cancer often led to unnecessary treatment
and the gain from early detection wasn't that great. So I
went along and didn't have any done for a while.
This summer, I got a new doctor, and she recommended I get a PSA. So I did, and I found out it was
elevated. I was getting my blood drawn anyway—zero
cost, why not? I just didn't think to object.
She called me and recommended I see a urologist.
I went and had another blood test done, which also
showed an elevated PSA. They looked at the free PSA,
and my probability of having cancer is 28%, as I understand it.
I have decided, after much hemming and hawing,
to wait 6 months and have another PSA. I actually constructed a decision model. I drew out a decision chart,
looking at the 2 options of getting a biopsy now versus
waiting 6 months, and then calculated as best as I could
what the change in probability of 10-year survival would
be, depending on how I made that choice. So, that was
how I arrived at what I think is a reasonable ballpark
estimate: that there's probably only about 1% to 2% of
prostate cancers that I would have to worry about a
6-month delay in diagnosis.
The biggest cost that I am paying from screening
would be anxiety related to it. I recognize that there has
been a little bit of anxiety, but for the most part I just go
on with my life and I deal with it when I have to deal with
it. At this point, I have made the decision to wait until my
next appointment to get another PSA. So, I am fairly
comfortable with that.
See the Patient Video (available at Annals.org) to
view the patient telling his story.

CONTEXT, EVIDENCE, AND GUIDELINES
Prostate cancer is the third most common cancer
type in the United States overall, accounting for 9.5% of
new cancer cases and 5% of cancer deaths. Approximately 11% of men will receive a diagnosis of prostate
cancer during their lifetime, with 98% surviving 5 years
or longer. Prostate cancer is more common in older
than younger men, in men with a family history of prostate cancer, and in men of African American descent, all
of whom also have higher mortality rates (2).
The goal of PSA-based prostate cancer screening is
to identify early-stage disease that can be treated successfully. The U.S. Preventive Services Task Force (USPSTF)
reviewed evidence on the beneﬁts and harms of PSAbased screening and treatment of screen-detected
prostate cancer (3). The evidence review found that
PSA-based screening programs in men aged 55 to 69
years may prevent 1.3 deaths from prostate cancer over
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13 years per 1000 men screened (4, 5) and 3 cases of
metastatic prostate cancer per 1000 men screened (4),
with no reduction in all-cause mortality. Data were inadequate to determine whether the beneﬁts for men at
highest risk differed from those at average risk, or
whether those at highest risk should begin screening
before age 55. Finally, the review found adequate evidence that men aged 70 years and older receive no
beneﬁt from PSA-based screening.
Harms of PSA testing include those resulting from
the screening test itself as well as from subsequent diagnosis and treatment. Harms from screening include
false-positive results and psychological effects. Falsepositive results are common; 1 study showed that
among men screened every 2 to 4 years for 10 years,
more than 15% have 1 false-positive result (6). Harms
from diagnostic procedures (transrectal ultrasoundguided core needle prostate biopsy) include pain, hematospermia, bleeding, infection, and hospitalization.
Other harms include overdiagnosis (the diagnosis
of prostate cancer in men whose cancer would never
have become symptomatic during their lifetime and for
whom treatment would provide no beneﬁt) and overtreatment. Data from randomized controlled trials suggest that 20% to 50% of prostate cancer cases diagnosed through screening may be overdiagnosed (4).
Treatment with surgery or radiation may result in major
adverse effects, including death, urinary incontinence,
erectile dysfunction, and rectal and fecal incontinence
(3). For men with low-risk prostate cancer, active surveillance and watchful waiting offer the option to forgo
treatment in favor of ongoing monitoring. With active
surveillance, the patient is followed closely according
to a deﬁned protocol with the intention of receiving
active treatment if deemed necessary. In contrast,
watchful waiting does not include the intention of active treatment unless symptoms develop.
The USPSTF considered whether certain screening
and follow-up procedures could reduce overdiagnosis
by lowering the age at which to stop screening or extending the interval between screenings, or by using a higher
PSA threshold for biopsy. Although no strategy completely eliminated overdiagnosis, PSA-based screening
every 2 to 4 years instead of annually seemed to reduce
overdiagnosis, with a small reduction in mortality beneﬁt
(7).
The USPSTF concluded that the decision for men
aged 55 to 69 years to have PSA-based screening
should be an individual one and should include a discussion of the potential beneﬁts and harms, as shown
in the Figure (8). The American Urological Association
(AUA) offers similar guidance (9). Furthermore, the AUA
concurs that a routine screening interval of 2 years or
longer may be preferred over annual screening.

CLINICAL QUESTIONS
To structure a debate between our 2 discussants,
we mutually agreed on the following key questions to
consider when applying this guideline to clinical practice and to Mr. W in particular.
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Figure. Potential outcomes for men who choose to be screened for prostate cancer.

Is Prostate Cancer Screening Right for You?
Understanding the Potential Benefits vs. Risks for Men 55–69
The prostate-specific antigen (PSA) screening test is the most common method clinicians use to screen for prostate cancer.
The PSA test measures the amount of PSA, a type of protein, in the blood. When a man has an elevated PSA level, it may be
caused by prostate cancer, but it could also be caused by other conditions too. Studies show that PSA-based screening in
men 55−69 comes with potential benefits and harms over a period of 10−15 years.
The U.S. Preventive Services Task Force recommends that for men 55–69, the decision to receive PSA-based screening
should be an individual one. Before deciding whether to be screened, men should have an opportunity to discuss
the potential benefits and harms of screening and to incorporate their values into the decision. (C grade)
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to Other Organs

1**
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Prostate Cancer***

5**
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After Surgery or Treatment

Note: This summary document is based on a comprehensive review of PSA-based screening and treatment studies, and is meant for informational purposes. Men with questions should talk to a trusted
health care professional to learn more about the potential benefits and harms of PSA-based screening. Estimates are based on benefits observed in the ERSPC trial for men aged 55 to 69 years and
harms derived from pooled results from three treatment trials (ProtecT, PIVOT, and SPCG-4).
* This includes 65 men who choose surgery or radiation at diagnosis, as well as 15 men who choose to monitor their cancer initially and later have surgery or radiation when it progresses.
** Estimates based on benefits observed in the ERSPC trial for men aged 55 to 69 years and on treatment harms derived from pooled absolute rates in the treatment group in the three treatment trials
(ProtecT, PIVOT, SPCG-4). Experienced harms may result directly from treatment, cancer, age, or other causes. Of men randomized to screening in the ERSPC trial, 83% had one or more PSA screening
tests during the trial.
***1.3 deaths are avoided per 1,000 men offered PSA-based screening.
Data sources: Final Recommendation Statement: Screening for Prostate Cancer and Final Evidence Review: Screening for Prostate Cancer.
U.S. Preventive Services Task Force. May 2018. www.uspreventiveservicestaskforce.org

Men who are considering prostate cancer screening should talk with a health care professional and become informed about the potential beneﬁts
and harms of prostate-speciﬁc antigen– based screening. (Reproduced from U.S. Preventive Services Task Force [8]; a color PDF version of the ﬁgure
is available at www.uspreventiveservicestaskforce.org/Home/GetFileByID/3795.). ERSPC = European Randomized Study of Screening for Prostate
Cancer; PIVOT = Prostate Cancer Intervention Versus Observation Trial; ProtecT = Prostate Testing for Cancer and Treatment; PSA = prostatespeciﬁc antigen; SPCG-4 = Scandinavian Prostate Cancer Group Study Number 4.
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1. What are the key points of a shared decisionmaking conversation about the potential beneﬁts and
harms of PSA-based screening?
2. What PSA-based screening strategy optimizes
beneﬁt and minimizes harm?
3. At what PSA threshold would you recommend
further diagnostic testing, and what would you recommend for Mr. W?

DISCUSSION
An Internist's Viewpoint (Dr. Douglas K. Owens)
Question 1: What are the key points of a shared
decision-making conversation about the potential beneﬁts and harms of PSA-based screening?
A decision regarding screening for prostate cancer
is one of the most challenging in cancer screening. Although a few men with aggressive prostate cancer may
beneﬁt, many more are likely to be harmed from overdiagnosis, overtreatment, and adverse effects of treatment. Thus, the goal of shared decision making is to
help men understand the potential beneﬁts and harms
of screening and to clarify their preferences (10 –12).
How a man weighs these beneﬁts and harms is important in determining whether screening is appropriate.
For a man who strongly values the reduction in prostate
cancer mortality and has less concern about adverse
outcomes of diagnosis and treatment, screening may
be the best choice. For a man who is concerned about
adverse effects, such as erectile dysfunction or incontinence, and does not value as highly the modest reduction in mortality (at best, about 1.3 fewer men per 1000
screened over 13 years die of prostate cancer [12]),
forgoing screening is a reasonable choice.
To understand the challenge of prostate cancer
screening, it's helpful to compare it with other cancer
screening. Screening for colorectal cancer prevents 20 to
25 deaths per 1000 persons screened (13) and has only
small harms. Breast cancer screening every 2 years from
ages 50 to 75 prevents about 7 deaths per 1000 women
screened, and starting screening at age 40 may prevent 1
additional death per 1000 women screened. Like prostate cancer, breast cancer screening is associated with
overdiagnosis and overtreatment (14). Screening for cervical cancer prevents about 8 deaths per 1000 women
screened and has small harms (15). Thus, prostate cancer
screening has substantially less beneﬁt relative to these
other screening interventions (at least until 13 years of
follow-up), and the harms are substantial, making the decision whether to be screened difﬁcult and anxiety provoking for many men, including Mr. W. Understanding
which men will beneﬁt from prostate cancer screening is
complex, and shared decision making can sometimes
help men decide whether screening is the right choice for
them.
Important topics to include in a shared decisionmaking discussion about prostate cancer screening are
summarized in Table 1 (10 –12). Men need to understand that there is no single best decision that applies
to everyone (10). Rather, the decision to screen depends on how men value the potential outcomes. Men
Annals.org
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Table 1. Important Points for Shared Decision-Making
Conversations*
Whether to have prostate cancer screening is a personal decision based
on how a man values the potential beneﬁts and harms of screening
and treatment. Before making a decision, each man should understand
the beneﬁts and harms of prostate cancer screening. After a discussion
with their clinicians about what decision best ﬁts their circumstances
and preferences, some men will choose to be screened and others will
choose not to.
A small proportion of prostate cancer cases may cause death, but most
are slow growing and do not result in death. PSA testing does not
clearly distinguish between these kinds of cancer.
An elevated PSA level may be a result of prostate cancer or other causes.
Most men who have an elevated PSA level do not have prostate
cancer.
Some men who have prostate cancer do not have an elevated PSA level.
Having a PSA test substantially increases the likelihood that a man will
receive a prostate cancer diagnosis.
An elevated PSA level may lead to further testing, including a biopsy. A
biopsy is how prostate cancer is diagnosed. It involves the insertion of
needles into the prostate and carries a risk for infection, substantial
bleeding, and hospitalization.
Several options are available for managing prostate cancer. Some men
with low-risk cancer may be candidates for active surveillance, which
involves repeated blood tests and biopsies. Active surveillance may
postpone or prevent treatment that would not be helpful. Watchful
waiting is a more passive strategy sometimes used for men who want
treatment only if symptoms develop. Active treatment involves surgical
removal of the prostate or radiation therapy. Treatment provides
beneﬁt for some men with aggressive cancer but is associated with
substantial harms, including loss of sexual function and incontinence.
Approximately 1.3 men aged 55–69 y who are screened periodically will
avoid death from prostate cancer after 13 y per 1000 men screened.
Approximately 35%–50% of men who receive treatment will have
sexual dysfunction, and approximately 15% will have some degree of
urinary incontinence. Men who value the reduction in mortality more
than avoiding complications may be more suitable candidates for
screening.
African American men are more likely than white men to have prostate
cancer and more than twice as likely as white men to die of prostate
cancer. They also may develop prostate cancer earlier than
average-risk men. Whether earlier or more intensive screening for
African American men is helpful is not known, but informing African
American men of their increased risk may help them decide whether
and when to be screened.
Men with a family history of prostate cancer are at increased risk.
Whether earlier or more intensive screening is beneﬁcial is not known.
Men who have a ﬁrst-degree relative who had advanced prostate
cancer at diagnosis, had metastatic prostate cancer, or died of prostate
cancer are probably the most likely to beneﬁt from screening.

PSA = prostate-speciﬁc antigen.
* Based on references 10 –12.

need to be informed about the natural history of prostate cancer, the meaning of PSA test results, the evaluation (and potential complications) that may occur if
they are found to have an elevated PSA level, the main
treatment choices (watchful waiting, active surveillance,
prostatectomy, and radiation therapy), and the beneﬁcial and harmful outcomes that can occur with treatment. In addition, African American men and men with
a family history of prostate cancer, who are at higher
risk for prostate cancer (12), need to understand their
elevated risk for cancer and the potential for cancer to
occur at a younger age.
The natural history of prostate cancer is important,
because many such cancer cases will not cause important clinical disease during a man's lifetime, a concept
that may be unfamiliar to many men. In these circumstances, active surveillance is an approach for delaying
Annals of Internal Medicine • Vol. 170 No. 11 • 4 June 2019 773
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or avoiding surgery or radiation, and the associated
morbidity, in men whose cancer is indolent. The use of
active surveillance has increased substantially in the
past 10 years.
False-positive PSA results are relatively common,
and biopsy has substantial morbidity. Men should be
informed that PSA does not always distinguish between
prostate cancer cases that are aggressive versus those
that are indolent. How to use prostate biopsy more selectively to make this distinction is an active area of
research, as discussed later.
Men at increased risk for prostate cancer include
African American men and those with a family history of
prostate cancer. African American men are more likely
to develop prostate cancer than white men and are almost twice as likely as white men to die of it (12). Unfortunately, there are virtually no empirical data to inform whether earlier or more aggressive screening is
helpful or harmful in such men. Screening may offer
additional beneﬁt, but it could also lead to men being
exposed to potential harms. A discussion of the epidemiology, as outlined in Table 1, may be useful to men
at higher risk as they make decisions about screening.
For example, African American men may decide to begin screening earlier. For men with a family history,
those most likely to beneﬁt from screening are those
who have a ﬁrst-degree relative who had advanced
prostate cancer at diagnosis, developed metastatic
cancer, or died of prostate cancer (12).
Many decision aids have been designed to help
men understand the beneﬁts and harms of screening
(10); examples can be found at https://decisionaid.ohri
.ca/azlist.html. It is important to note that these tools
are designed to supplement conversations with clinicians, not to replace them (10). In a review of 13 studies
of decision aids, men who used such tools were modestly less likely to choose screening when compared
with usual care (16).
Question 2: What PSA-based screening strategy
optimizes beneﬁt and minimizes harm?
An ideal screening strategy would identify men who
would beneﬁt from early detection and treatment but not
result in overdiagnosis and overtreatment of men whose
prostate cancer would not become clinically important.
How best to do this is uncertain and is a very active area of
research. More frequent screening intervals or use of
lower PSA thresholds for diagnostic biopsy may modestly
increase prostate cancer–speciﬁc survival but will result in
a higher number of false-positive results, more biopsies,
and more overdiagnosis (12).
The multisite ERSPC (European Randomized Study
of Screening for Prostate Cancer), 1 of the 3 large trials
to study PSA-based screening, screened men at intervals from 2 to 7 years, with no site screening more frequently than every 2 years (12). The ERSPC trial showed
a reduction in prostate cancer mortality of 1.3 men per
1000 screened over 13 years. In general, screening intervals of 2 to 4 years are probably reasonable, but
further research would be helpful to identify optimum
screening intervals.
774 Annals of Internal Medicine • Vol. 170 No. 11 • 4 June 2019
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Question 3: At what PSA threshold would you recommend further diagnostic testing, and what would
you recommend for Mr. W?
Mr. W has taken a very thoughtful approach to his
situation. He carefully considered the pros and cons of
waiting and estimated the chance that delay could result in adverse outcomes. The optimal PSA threshold to
warrant biopsy and whether other parameters, such as
PSA velocity or percentage of free PSA, can improve
outcomes remain active areas of research without deﬁnitive answers, so individualized decision making with
Mr. W is reasonable. In ERSPC, the threshold for biopsy
ranged from 2.5 to 4 μg/L during the later years of the
trial; higher thresholds were used at some sites early in
the study (12).
Going forward, I would recommend another shared
decision-making discussion when Mr. W receives his next
PSA test result. Such a conversation should conﬁrm that
he would be willing to undergo treatment if he has prostate cancer. If he is not willing to have treatment under
any circumstances, further evaluation is unnecessary. The
most relevant topics for shared decision making, as
shown in Table 1, would include information about the
process of undergoing a biopsy, the adverse events that
may occur from biopsy, and beneﬁts and harms of the
different treatment options. With this information, Mr. W
can make a decision that best reﬂects his preferences and
circumstance.
A Urologist's Viewpoint (Dr. Aria Olumi)
Question 1: What are the key points of a shared
decision-making conversation about the potential beneﬁts and harms of PSA-based screening?
Since its discovery in 1979 as a prostate-speciﬁc
marker that is secreted in the blood (17) and its implementation into clinical practice for prostate cancer
screening in the 1990s (1), PSA-based screening has
had a substantial impact on management of patients
with prostatic diseases. Because of widespread use of
PSA testing, the lifetime risk for being diagnosed with
prostate cancer increased from 7.3% to 17% (18),
whereas the lifetime risk for death from prostate cancer
decreased by 20%, from 3% to 2.4%, over the past 3
decades (19). Although PSA-based screening may have
lifetime beneﬁts in select patients, the interventions
may come at substantial risk for others (20 –22). Therefore, shared decision making should be undertaken
with all men deciding whether to undergo prostate
cancer screening (23).
The key points to include in shared decision making are covered in Table 1. It is important to review
what occurs after detecting an abnormal PSA level.
First, patients should be informed about the changing
deﬁnition of an elevated PSA value. Historically, the cut
point was 4.0 μg/L (1). Now, with lower cut points ranging from 2.5 to 4.0 μg/L, approximately 80% of PSA
tests will yield false-positive results. Estimates from the
ERSPC trial, which used a cut point of 3.0 μg/L, suggest
that the likelihood of detecting prostate cancer is approximately 25% (24). Second, it is important to review
other physiologic factors that contribute to an elevated
Annals.org
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Table 2. Biomarkers for Early Detection of Prostate Cancer*
Biomarker

Source

Description

%fPSA
Prostate Health Index
4K score

Blood
Blood
Blood

SelectMDx (MDxHealth)
Michigan Prostate Score

Urine + clinical risk factors
Urine + blood

PCA3
ExoDx (Exosome Diagnostics)

Urine
Urine

ConﬁrmMDx (MDxHealth)

Prostate biopsy

mpMRI

Prostate imaging

Ratio between fPSA and tPSA
Combines 3 PSA subforms (tPSA, %fPSA, and p2PSA) into a single mathematical score
Combines 4 kallikrein markers (tPSA, %fPSA, intact PSA, and hK2) with age and prostate
examination ﬁndings
Measures post-DRE mRNA levels of a 2-gene panel (DLX1 and HOXC6)
Combines ﬁndings of fusion gene TMPRSS2 and ERG (TMPRSS2:ERG) along with PCA3 and
the PCPT risk calculator†
Measures PCA3 mRNA in ﬁrst-void urine after DRE with prostatic massage
Exosomes are small membranous vesicles secreted from cells and assessed in urine
collected during routine evaluation; urine sample does not have to be obtained after DRE
prostate examination
Evaluates epigenetic alterations (methylation status) of GSTP1, APC, and RASSF1 to look for
a ﬁeld defect
MRI can be programmed for several different pulse sequences, or parameters, that highlight
speciﬁc diffusion of contrast differences based on vascularity of healthy and unhealthy
tissue; MRI using ≥2 parameters is called mpMRI

APC = adenomatous polyposis coli; DLX1 = distal-less homeobox 1; DRE = digital rectal examination; ERG = v-ets erythroblastosis virus E26
oncogene homolog transcription factor ERG; fPSA = free PSA; GSTP1 = glutathione S-transferase Pi 1; hK2 = hexokinase 2; HOXC6 = homeobox
C6; mpMRI = multiparametric MRI; MRI = magnetic resonance imaging; mRNA = messenger RNA; p2PSA = [−2]proPSA; PCA3 = prostate cancer
antigen 3; PCPT = Prostate Cancer Prevention Trial; PSA = prostate-speciﬁc antigen; RASSF1 = Ras association domain family member 1; TMPRSS2 =
transmembrane serine protease 2; tPSA = total PSA.
* Based on references 33 and 34.
† The PCPT risk calculator is available at http://riskcalc.org/PCPTRC.

PSA value, including age, prostate volume, prostate
manipulation, inﬂammation, or infection (25).
For men who have an elevated PSA level and for
whom prostate biopsy is recommended, the immediate
physical harms include hematuria, hematochezia, hematospermia, dysuria, urine retention, pain, and infection. The 30-day risk for hospitalization for any cause
after prostate biopsy is 4%, of which 75% is the result of
infection (20). The psychological harms of screening
should not be overlooked, as demonstrated by Mr. W.
Treatment options for early and late prostate cancer, and the associated potential complications, should
be discussed (21, 22). Patients should be informed that
the longest randomized trial comparing radical prostatectomy with watchful waiting has shown that men with
a long life expectancy beneﬁted from treatment with
2.9 years of life gained. At 23 years of follow-up, 8.4
patients needed to be treated to avert 1 death from any
cause (24). Therefore, it is clear that although treatment
reduces the likelihood of death from prostate cancer,
there are many other competing risks for death in this
age group. Each man needs to weigh the risks and
beneﬁts of screening and treatment individually.
Question 2: What PSA-based screening strategy
optimizes beneﬁt and minimizes harm?
The USPSTF recommendations in 2012 led to a decrease in PSA testing, prostate biopsy, and diagnosis of
prostate cancer (26). However, along with the decline
in diagnosis of localized prostate cancer was a concomitant increase in diagnosis of more advanced and metastatic prostate cancer, raising concern for a reversestage migration (27, 28). We have learned from this
experience that a single PSA test versus no screening
has no signiﬁcant effect on prostate cancer mortality
(29), whereas annual prostate cancer screening is probably no more effective than screening every 2 to 4
years, because a 2- to 4-year interval is unlikely to miss
a curable window for prostate cancer (30).
Annals.org
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The Physicians' Health Study (31) and Southern
Community Cohort Study among black men (32), which
focused on personalization of PSA testing, found that
PSA values during the fourth and ﬁfth decades of life
are highly predictive of aggressive and lethal prostate
cancer. Therefore, men with very low PSA levels during
midlife may not require PSA screening as frequently,
whereas those with higher baseline PSA levels may
beneﬁt from more frequent testing.
If an abnormal PSA level is detected, several secondary tests exist to reﬁne the risk estimate of detecting prostate cancer, as shown in Table 2 (33, 34). Another important method is multiparametric magnetic
resonance imaging (mpMRI), which may be used as a
tool for screening and detection of clinically relevant
disease (35). Although secondary tests are designed to
reduce unnecessary biopsies while maintaining the
ability to detect clinically signiﬁcant prostate cancer,
more research is needed to conﬁrm which test is best
capable of achieving this goal. In the near term, mpMRI
probably holds the greatest promise in helping identify
clinically relevant prostate cancer (36).
Question 3: At what PSA threshold would you recommend further diagnostic testing, and what would
you recommend for Mr. W?
Prostate-speciﬁc antigen thresholds that would
lead me to recommend additional testing vary for men
depending on their age, comorbid conditions, and historical PSA values. Before making a decision about further testing, I make certain the PSA value was not obtained at a time when the patient may have had any
inﬂammatory, infectious, or traumatic process that
would account for a falsely elevated PSA level.
Prostate-speciﬁc antigen should be collected after
the man has been abstinent from any sexual or ejaculatory activity (at least 3 days), because ejaculation
causes false elevation of PSA levels. In addition, PSA
levels are falsely elevated in the setting of a urinary tract
Annals of Internal Medicine • Vol. 170 No. 11 • 4 June 2019 775
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remain dormant and may not require treatment during
a patient's lifetime (36).
Active surveillance strategies have gained acceptance among health care providers for patients with
low-grade or well-differentiated prostate cancer (37).
By appropriately selecting patients who are diagnosed
with low-risk prostate cancer, fewer treatment-related
side effects are encountered; with appropriate followup, if there are changes that suggest cancer progression, treatment with curative intent would then be possible (38). The best candidates for active surveillance
are those with Gleason 3 + 3 (group grade 1) prostate
cancer; however, patients with low-volume Gleason
3 + 4 (group grade 2) may also be considered (39).
Prostate cancer screening and treatment reduce
the risk for prostate cancer metastasis and death from
disease. With increased longevity, the beneﬁts of
screening and treatment have become more evident.
However, strategies for management of prostate cancer come at a cost, and the risks and potential beneﬁts
are weighed differently by each patient, highlighting
shared decision making as a critical component of
prostate cancer management.

SUMMARY
infection or acute urine retention; therefore, I wait at
least 2 to 3 months after resolution of a urinary tract
infection before repeating the PSA test, and I look for a
downward trend. In the setting of acute urine retention,
the underlying cause needs to be determined and PSA
values need to be judged individually to help guide
treatment decisions.
For Mr. W, whose prostate size is age appropriate,
the PSA trajectory—a PSA value of 2 to 3 μg/L from 2009
to 2013 that doubled in 5 years to 6 to 7 μg/L—is concerning. In addition, his 11% free PSA and PSA density
of 0.18 μg/L per mL are abnormal (33). Therefore, I
would recommend a prostate biopsy. However, if he is
reluctant to accept that recommendation, it would be
reasonable to obtain an mpMRI scan to assess for abnormal foci raising concern for prostate cancer. In fact,
in the United Kingdom prostate biopsy is not recommended in the absence of an abnormal ﬁnding on mpMRI, a practice that may be appropriate although not
fully adopted in the United States yet. The role of additional biomarkers where high-quality mpMRI is available
remains unclear. However, for patients and centers that
do not have access to mpMRI and expertise to obtain
high-quality images, additional biomarkers may have a
role (Table 2).
Prostate biopsy techniques are also evolving. With
advances in mpMRI technology, some European centers biopsy only the lesions detectable on MRI and
forgo the systematic biopsy of the different zones of the
prostate. Biopsy of the MRI-targeted lesions identiﬁes
more clinically relevant cancer cases while reducing the
rate of detection of well-differentiated cancer that will
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Our discussants agree that the decision to have
PSA-based prostate cancer screening is challenging
because of the need to balance competing beneﬁts
and harms. Dr. Owens reviewed the key components of
a shared decision-making conversation and the importance of understanding how each patient values these
beneﬁts and harms. Dr. Olumi pointed out that although PSA-based screening creates risk for overdiagnosis and overtreatment, not screening carries the risk
for missing men with intermediate- and high-risk disease, who would beneﬁt from early detection and
treatment.
Our discussants concur with both the USPSTF and
AUA guidelines that if the decision is made to proceed
with PSA-based screening, it should be done every 2 to
4 years rather than annually. They also agree that the
PSA threshold at which to proceed with biopsy is unclear and depends on several factors, including age,
life expectancy, prior PSA values, and recent infection.
In the setting of an elevated PSA level, Dr. Olumi discussed the role of genomic markers and mpMRI to minimize overdiagnosis and overtreatment, as well as the
role of active surveillance for patients with low-risk
disease.
Regarding Mr. W, the discussants were concerned
about the increase in his PSA level, and both would
recommend a biopsy. However, Dr. Owens would proceed only after a shared decision-making conversation
to be certain that Mr. W would accept treatment if he
had prostate cancer. Dr. Olumi suggested that if Mr. W
remained reluctant to have a biopsy, mpMRI would be
an option to establish the diagnosis.
A transcript of the audience question-and-answer period is available in the Appendix (available at Annals.org).
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To view the conference video, including the questionand-answer session, go to Annals.org.
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16. Stacey D, Légaré F, Col NF, Bennett CL, Barry MJ, Eden KB, et al.
Decision aids for people facing health treatment or screening
decisions. Cochrane Database Syst Rev. 2014:CD001431. [PMID:
24470076] doi:10.1002/14651858.CD001431.pub4
17. Wang MC, Valenzuela LA, Murphy GP, Chu TM. Puriﬁcation of a
human prostate speciﬁc antigen. Invest Urol. 1979;17:159-63.
[PMID: 89106]
18. Wolf AM, Wender RC, Etzioni RB, Thompson IM, D’Amico AV,
Volk RJ, et al; American Cancer Society Prostate Cancer Advisory
Committee. American Cancer Society guideline for the early detection of prostate cancer: update 2010. CA Cancer J Clin. 2010;60:7098. [PMID: 20200110] doi:10.3322/caac.20066
19. Merrill RM, Weed DL. Measuring the public health burden of
cancer in the United States through lifetime and age-conditional risk
estimates. Ann Epidemiol. 2001;11:547-53. [PMID: 11709274]
20. Loeb S, Carter HB, Berndt SI, Ricker W, Schaeffer EM. Complications after prostate biopsy: data from SEER-Medicare. J Urol. 2011;
186:1830-4. [PMID: 21944136] doi:10.1016/j.juro.2011.06.057
21. Resnick MJ, Koyama T, Fan KH, Albertsen PC, Goodman M,
Hamilton AS, et al. Long-term functional outcomes after treatment
for localized prostate cancer. N Engl J Med. 2013;368:436-45.
[PMID: 23363497] doi:10.1056/NEJMoa1209978
22. Nam RK, Cheung P, Herschorn S, Saskin R, Su J, Klotz LH, et al.
Incidence of complications other than urinary incontinence or erectile dysfunction after radical prostatectomy or radiotherapy for prostate cancer: a population-based cohort study. Lancet Oncol. 2014;
15:223-31. [PMID: 24440474] doi:10.1016/S1470-2045(13)70606-5
23. Leyva B, Persoskie A, Ottenbacher A, Hamilton JG, Allen JD,
Kobrin SC, et al. Do men receive information required for shared
decision making about PSA testing? Results from a national survey.
J Cancer Educ. 2016;31:693-701. [PMID: 26498649] doi:10.1007
/s13187-015-0870-8
24. Bill-Axelson A, Holmberg L, Garmo H, Taari K, Busch C, Nordling
S, et al. Radical prostatectomy or watchful waiting in prostate
cancer—29-year follow-up. N Engl J Med. 2018;379:2319-2329.
[PMID: 30575473] doi:10.1056/NEJMoa1807801
25. Eastham JA, Riedel E, Scardino PT, Shike M, Fleisher M, Schatzkin A, et al; Polyp Prevention Trial Study Group. Variation of serum
Annals of Internal Medicine • Vol. 170 No. 11 • 4 June 2019 777

BEYOND THE GUIDELINES
prostate-speciﬁc antigen levels: an evaluation of year-to-year ﬂuctuations. JAMA. 2003;289:2695-700. [PMID: 12771116]
26. Moyer VA; U.S. Preventive Services Task Force. Screening for prostate cancer: U.S. Preventive Services Task Force recommendation statement. Ann Intern Med. 2012;157:120-34. [PMID: 22801674] doi:10
.7326/0003-4819-157-2-201207170-00459
27. Lee DJ, Mallin K, Graves AJ, Chang SS, Penson DF, Resnick MJ,
et al. Recent changes in prostate cancer screening practices and
epidemiology. J Urol. 2017;198:1230-1240. [PMID: 28552708] doi:
10.1016/j.juro.2017.05.074
28. Dalela D, Sun M, Diaz M, Karabon P, Seisen T, Trinh QD, et al.
Contemporary trends in the incidence of metastatic prostate cancer
among US men: results from nationwide analyses [Letter]. Eur Urol
Focus. 2019;5:77-80. [PMID: 28753893] doi:10.1016/j.euf.2017.04
.012
29. Martin RM, Donovan JL, Turner EL, Metcalfe C, Young GJ, Walsh
EI, et al; CAP Trial Group. Effect of a low-intensity PSA-based screening intervention on prostate cancer mortality: the CAP randomized
clinical trial. JAMA. 2018;319:883-895. [PMID: 29509864] doi:10
.1001/jama.2018.0154
30. Aus G, Bergdahl S, Lodding P, Lilja H, Hugosson J. Prostate cancer screening decreases the absolute risk of being diagnosed with
advanced prostate cancer—results from a prospective, populationbased randomized controlled trial. Eur Urol. 2007;51:659-64. [PMID:
16934392]
31. Preston MA, Batista JL, Wilson KM, Carlsson SV, Gerke T,
Sjoberg DD, et al. Baseline prostate-speciﬁc antigen levels in midlife
predict lethal prostate cancer. J Clin Oncol. 2016;34:2705-11.
[PMID: 27298404] doi:10.1200/JCO.2016.66.7527
32. Preston MA, Gerke T, Carlsson SV, Signorello L, Sjoberg DD,
Markt SC, et al. Baseline prostate-speciﬁc antigen level in midlife and
aggressive prostate cancer in black men. Eur Urol. 2019;75:399-407.
[PMID: 30237027] doi:10.1016/j.eururo.2018.08.032

778 Annals of Internal Medicine • Vol. 170 No. 11 • 4 June 2019

Downloaded from https://annals.org by Kevin Kevin Rosteing on 06/26/2019

Would You Recommend PSA Screening for This Patient?
33. Kretschmer A, Tilki D. Biomarkers in prostate cancer— current
clinical utility and future perspectives. Crit Rev Oncol Hematol. 2017;
120:180-193. [PMID: 29198331] doi:10.1016/j.critrevonc.2017.11
.007
34. Cucchiara V, Cooperberg MR, Dall’Era M, Lin DW, Montorsi F,
Schalken JA, et al. Genomic markers in prostate cancer decision
making. Eur Urol. 2018;73:572-582. [PMID: 29129398] doi:10.1016
/j.eururo.2017.10.036
35. Siddiqui MM, Rais-Bahrami S, Turkbey B, George AK, Rothwax J,
Shakir N, et al. Comparison of MR/ultrasound fusion-guided biopsy
with ultrasound-guided biopsy for the diagnosis of prostate cancer.
JAMA. 2015;313:390-7. [PMID: 25626035] doi:10.1001/jama.2014
.17942
36. Kasivisvanathan V, Rannikko AS, Borghi M, Panebianco V,
Mynderse LA, Vaarala MH, et al; PRECISION Study Group Collaborators. MRI-targeted or standard biopsy for prostate-cancer diagnosis. N Engl J Med. 2018;378:1767-1777. [PMID: 29552975] doi:10
.1056/NEJMoa1801993
37. Loeb S, Folkvaljon Y, Curnyn C, Robinson D, Bratt O, Stattin P.
Uptake of active surveillance for very-low-risk prostate cancer in Sweden. JAMA Oncol. 2017;3:1393-1398. [PMID: 27768168] doi:10
.1001/jamaoncol.2016.3600
38. Perlis N, Klotz L. Contemporary active surveillance: candidate
selection, follow-up tools, and expected outcomes. Urol Clin North
Am. 2017;44:565-574. [PMID: 29107273] doi:10.1016/j.ucl.2017.07
.005
39. Chen RC, Rumble RB, Loblaw DA, Finelli A, Ehdaie B, Cooperberg MR, et al. Active surveillance for the management of localized
prostate cancer (Cancer Care Ontario guideline): American Society
of Clinical Oncology clinical practice guideline endorsement. J Clin
Oncol. 2016;34:2182-90. [PMID: 26884580] doi:10.1200/JCO.2015
.65.7759

Annals.org

Current Author Addresses: Drs. Burns, Olumi, and Smetana:
Beth Israel Deaconess Medical Center, 330 Brookline Avenue,
Boston, MA 02215.
Dr. Owens: Center for Primary Care and Outcomes Research,
Stanford University, 117 Encina Commons, Stanford, CA
94305.

APPENDIX: COMMENTS AND QUESTIONS
Dr. Gerald W. Smetana: There is a lot of information to cover in this shared decision-making discussion.
We frequently have 15 or 20 minutes for a visit, and we
are trying to discuss other things during the same visit.
I wonder if there are any types of support tools for patients to understand shared decision making, so that
some of it could perhaps happen outside the context of
our visit to help patients be better prepared.
Dr. Owens: There are, and the paper that we're
doing is part of this. We give a reference for a site that
contains a number of decision tools for prostate cancer
screening decisions. So, there are some that are available.
Dr. Olumi: There are risk calculators from different
institutions to help as well. Most of the risk calculators
have focused on the likelihood of diagnosis or the likelihood of intermediate- or high-grade cancer, which
can be useful sometimes.
Dr. Bruce Landon: I think this question is more for
Doug, but it could be for either of you. I am not exactly
following how you get the estimates of overdiagnosis. If
you screen 1000 men, 100 get diagnosed. Of those, 5
are going to die and there are 3 fewer cases of metastatic disease. I will assume that is over a base of somewhere between 20 and 30; 35 from 100 is 65. So,
what's in that number for saying that the rate of overdiagnosis is only 20% to 50%?
Dr. Owens: Good question. No one knows what
the rate of overdiagnosis is. Let's start with that, because you have to have the counterfactual, but the randomized trials do help, and you can compare the different arms in them. The estimates of 20% to 50% come
from the trials, and the notion is, Would that cancer
have caused trouble during that person's lifetime or
not? You can make the comparison between the intervention and control arms to get some estimates of that,
but there is uncertainty about it. The overdiagnosis rate
is substantial because prostate cancer is slow growing
in many men. So, it's just something that we have to
attend to, and the exact number is hard to know for
sure.
Dr. Olumi: I would say how overdiagnosis actually
gets labeled is by the type of cancer that's detected.
Gleason 6 cancer nowadays is often felt to be overdiagnosed and not needing therapy.
Dr. James Jacques Carter: The state health department has been working on some tools to help primary
care physicians deal with the information issue with patients coming in—we have a short period of time to deal
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with patients. So, they put together some shared
decision-making tools that are very good for this particular instance. The point I have to make is that the current thinking is that we are still living with the old Task
Force D recommendations. What has the Task Force
done to help promote the fact that there should be
more screening in the shared decision-making way?
Most people think that you shouldn't screen.
Dr. Owens: Well, the guideline came out in May
2018, published in JAMA, and we do the usual things
to try and disseminate that and get it out as best we
can. I hope that word ﬁlters out, because it is a signiﬁcant change from the prior recommendations, and
JAMA, of course, also has efforts to publicize it.
Dr. Olumi: Can I make a comment as far as the new
recommendations? I think an important piece that we
have focused on is patients who should be screened,
but patients we think should deﬁnitely not be screened,
as clearly stated in the new guidelines, are those over
the age of 70, who probably do not beneﬁt from PSA
screening. I had a patient referred to me yesterday: a
79-year-old gentleman with several comorbid conditions, referred to me for an elevated PSA level. So, I
think that it is important not to have a routine, knee-jerk
reaction of checking off the PSA testing box in our routine clinical visits for our older patients.
Dr. Lewis Lipsitz: Many patients get PSA tests because they seek help from their physicians for symptoms—
symptoms of prostatism, usually. Do these symptoms
help in any way to determine whether the patient might
have prostate cancer?
Dr. Owens: I am going to defer that to Aria, but I
will just say one thing about our guideline: It is for people who are asymptomatic. So, if you're having prostate
symptoms, our guideline doesn't apply, and that would
be case ﬁnding or evaluation or work-up. In terms of
how you interpret those, I'd be interested in hearing
from Aria.
Dr. Olumi: In this day and age in the United States,
I think symptoms associated with diagnosis of prostate
cancer are extremely rare. However, if patients are having symptoms, just checking off PSA testing does not
replace a complete physical examination. Oftentimes
what I hear from our residents in the internal medicine
department is, “They are teaching us not to even do a
prostate exam anymore.” So, I would say that for a patient who may have some symptoms, it is more important to do a prostate examination as opposed to simply
sending him for a PSA blood test evaluation.
Dr. Jacqueline Wolf: You have a number of people
who have had PSA testing in the past, so they have a
baseline. Then they request a repeated test, maybe
several years later. Let's say that they are under the age
of 70. At what value do you say, “Okay, we now need an
MRI. It's gone up 1, it's gone up 2. We're worried now
Annals of Internal Medicine • Vol. 170 No. 11 • 4 June 2019

that there may be something going on.” Or do you
have a level at which you say, “Forget it. We're going to
keep following you.”
Dr. Olumi: That's a loaded question, but I would
say that it's clearly shown that PSA testing annually is
too much. I think a good place to focus on is every 2 to
4 years. Checking every 3 years is reasonable. For a
patient who is 58 years old and has a gradual rise in
PSA level, whether to proceed with a prostate biopsy or
do MRI before a biopsy, I think that those practices are
evolving. As I mentioned, in the United Kingdom, generally they don't do a biopsy for patients who do not
have a targetable lesion on MRI. As a society, they decided that is a good way to go. I would say that in most
urologic practices in the United States, that is not the
way we do it because we are not comfortable with that
yet.
Dr. Owens: I would add that if someone asks that
question, even if they've had a prior PSA test, I'd still want
to have a shared decision-making conversation. For most
people, that probably hasn't happened. They should understand what the implications are, and most of the things
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that we've talked about in terms of shared decision making would be applicable, even if they've had a prior PSA
test, if they've never had those conversations.
Dr. William DeWolf: One of the terms that bothers
me is insigniﬁcant prostate cancer. We don't know
which insigniﬁcant prostate cancer cases will become
signiﬁcant, or is it called insigniﬁcant simply based on
error of biopsy? How does this ﬁt into your algorithm,
the tendency for errors to occur in our system?
Dr. Owens: Our guideline for the Task Force is really focused on that initial decision about whether to get a
PSA test, and that is the recommendation about do you
get a PSA test or not? Once somebody has a PSA test, we
would actually defer its interpretation to the urology colleagues in terms of the biopsy and so on. We did, of
course, look at the harms of biopsy, which we've talked
about here, but the focus of the USPSTF guideline is really
on whether to get a PSA test. To make that decision, we
want to incorporate information about the biopsy, both
false-positives and potential false-negatives—although
false-positives get more attention—and then about what
happens subsequently.
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