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Description: Update of the 2002 U.S. Preventive Services Task
Force (USPSTF) recommendation statement about screening for
prostate cancer.

Methods: The USPSTF evaluated randomized, controlled trials of
the benefits of prostate cancer screening; cohort and cross-sectional
studies of the psychological harms of false-positive prostate-specific
antigen test results; and evidence on the natural history of prostate-
specific antigen–detected prostate cancer to address previously
identified gaps in the evidence from the 2002 USPSTF recommen-
dation.

Recommendations: Current evidence is insufficient to assess the
balance of benefits and harms of screening for prostate cancer in
men younger than age 75 years (I statement).

Do not screen for prostate cancer in men age 75 years or older
(Grade D recommendation).
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*For a list of Task Force members, see the Appendix (available at
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The U.S. Preventive Services Task Force (USPSTF) makes
recommendations about preventive care services for pa-

tients without recognized signs or symptoms of the target con-
dition.

It bases its recommendations on a systematic review of the
evidence of the benefits and harms and an assessment of the net
benefit of the service.

The USPSTF recognizes that clinical or policy decisions
involve more considerations than this body of evidence alone.
Clinicians and policymakers should understand the evidence
but individualize decision-making to the specific patient or
situation.

SUMMARY OF RECOMMENDATION AND EVIDENCE

The USPSTF concludes that the current evidence is
insufficient to assess the balance of benefits and harms of
prostate cancer screening in men younger than age 75
years. This is an I statement.

The USPSTF recommends against screening for pros-
tate cancer in men age 75 years or older. This is a grade D
recommendation.

See the Figure for a summary of this recommendation
and suggestions for clinical practice.

See Table 1 for a description of the USPSTF grades
and Table 2 for a description of the USPSTF classification
of levels of certainty about net benefit. Both are also avail-
able online at www.annals.org.

RATIONALE

Importance
Prostate cancer is the most common nonskin cancer

and the second leading cause of cancer death in men in the
United States.

Detection
The USPSTF found convincing evidence that pros-

tate-specific antigen (PSA) screening can detect some cases
of prostate cancer.

Benefits of Detection and Early Treatment
In men younger than age 75 years, the USPSTF found

inadequate evidence to determine whether treatment for
prostate cancer detected by screening improves health out-
comes compared with treatment after clinical detection.

In men age 75 years or older, the USPSTF found
adequate evidence that the incremental benefits of treat-
ment for prostate cancer detected by screening are small to
none.

Harms of Detection and Early Treatment
The USPSTF found convincing evidence that treat-

ment for prostate cancer detected by screening causes mod-
erate-to-substantial harms, such as erectile dysfunction,
urinary incontinence, bowel dysfunction, and death. These
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harms are especially important because some men with
prostate cancer who are treated would never have devel-
oped symptoms related to cancer during their lifetime.
There is also adequate evidence that the screening process
produces at least small harms, including pain and discom-
fort associated with prostate biopsy and psychological ef-
fects of false-positive test results.

USPSTF Assessment
The USPSTF concludes that for men younger than

age 75 years, the benefits of screening for prostate cancer
are uncertain and the balance of benefits and harms cannot
be determined.

For men 75 years or older, there is moderate certainty
that the harms of screening for prostate cancer outweigh
the benefits.

CLINICAL CONSIDERATIONS

Patient Population under Consideration
This recommendation applies to men in the general

U.S. population.

Risk Assessment
Older men, African-American men, and men with a

family history of prostate cancer are at increased risk for
diagnosis of and death from prostate cancer (1). Unfortu-
nately, the previously described gaps in the evidence re-
garding potential benefits of screening also apply to these
men.

Screening Tests
The PSA test is more sensitive than the digital rectal

examination for detecting prostate cancer. The conven-
tional PSA screening cut-point of 4.0 �g/L detects many
cases of prostate cancer; however, some early cases will be
missed by this cut-point (2, 3). Using a lower cut-point to
define an abnormal PSA level detects more cases of cancer.

The proportion of cancer cases detected by lower cut-
points that would ever become clinically apparent is un-
known; lower cut-points would label many more men as
potentially having cancer. For example, lowering the PSA
cut-point to 2.5 �g/L would more than double the num-
ber of U.S. men between 40 and 69 years of age with
abnormal results (4).

Variations of PSA screening, including the use of age-
adjusted PSA cut-points, free PSA, PSA density, PSA ve-
locity, PSA slope, and PSA doubling time, have been pro-
posed to improve detection of “clinically important”
prostate cancer cases. However, no evidence suggests that
any of these testing strategies improves health outcomes (2,
5).

Suggestions for Practice
Given the uncertainties and controversy surrounding

prostate cancer screening in men younger than age 75
years, a clinician should not order the PSA test without
first discussing with the patient the potential but uncertain
benefits and the known harms of prostate cancer screening

and treatment. Men should be informed of the gaps in the
evidence and should be assisted in considering their per-
sonal preferences before deciding whether to be tested.

Treatment
Because of the uncertainty about the benefits of treat-

ing prostate cancer detected by screening men younger
than age 75 years, there is no consensus regarding optimal
treatment. Current management strategies for localized
prostate cancer include watchful waiting (observation with
palliative treatment for symptoms only), active surveillance
(periodic biochemical monitoring with conversion to cur-
ative treatment for signs of disease progression), radical
prostatectomy, external-beam radiation therapy, and
brachytherapy (or radioactive seed implantation therapy)
(6).

If treatment for prostate cancer detected by screening
improves health outcomes, the population most likely to
benefit from screening will be men age 50 to 74 years.
Even if prostate cancer screening is determined to be effec-
tive, the length of time required to experience a mortality
benefit is greater than 10 years. Because a 75-year-old man
has an average life expectancy of about 10 years, very few
men age 75 years or older would experience a mortality
benefit. Similarly, men younger than age 75 years who
have chronic medical problems and a life expectancy of
fewer than 10 years are also unlikely to benefit from screen-
ing and treatment (2).

Screening Intervals
The yield of screening in terms of cancer cases de-

tected declines rapidly with repeated annual testing. If
screening were to reduce deaths, PSA screening as infre-
quently as every 4 years could yield as much of a benefit as
annual screening (7).

Useful Resources
Shared decision-making resources specific to prostate

cancer screening for clinicians and patients are available
from the Centers of Disease Control and Prevention (www
.cdc.gov/cancer/prostate/publications/).

OTHER CONSIDERATIONS

Research Needs and Gaps
Good-quality randomized, controlled trials (RCTs) are

needed to establish the effect, if any, of population-based
PSA screening on prostate cancer mortality in men
younger than age 75 years. The results of 2 ongoing trials,
the U.S. Prostate, Lung, Colorectal, and Ovarian Cancer
Screening Trial and the European Study of Screening for
Prostate Cancer, should help to clarify the potential bene-
fits of screening.

Future studies should identify testable characteristics
of screening-detected prostate cancer that reliably predict
poor health outcomes and that therefore may be indica-
tions for treatment. Research is needed to compare the
long-term benefits of immediate treatment with delayed
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treatment in men with screening-detected prostate cancer.
Two ongoing RCTs, the U.S. Prostate Intervention Versus
Observation Trial and the U.K. Prostate Testing for Can-
cer and Treatment Study, are studying these issues.

DISCUSSION

Burden of Disease
An estimated 218 890 U.S. men received a prostate

cancer diagnosis in 2007, and 1 of 6 men in the U.S. will
receive the diagnosis in his lifetime (8). An estimated
27 350 men died of prostate cancer in the United States in
2006 (1). The median age of death from prostate cancer
from 2000 through 2004 was 80 years, and 71% of deaths
occurred in men older than 75 years. African-American
men have a substantially higher prostate cancer incidence
rate than white men (217.5 vs. 134.5 cases per 100 000
men) and more than twice the prostate cancer mortality
rate of white men (56.1 vs. 23.4 deaths per 100 000 men)
(9).

Prostate cancer is a clinically heterogeneous disease. A
substantial proportion of prostate cancer cases detected
with current screening methods will never cause symptoms
during the patients’ lifetime. Modeling studies based on
U.S. incidence data suggest overdiagnosis rates ranging
from 29% to 44% of all prostate cancer cases detected by
PSA screening (10). Because patients with “pseudo-disease”
receive no benefit from, and may be harmed by, prostate
cancer screening and treatment, prostate cancer detection
in this population constitutes an important burden.

Scope of USPSTF Review
The previous review, performed for the USPSTF in

2002, found insufficient evidence that screening for pros-
tate cancer improved health outcomes, including mortality.
It also found little evidence on the harms of the screening
process or the natural history of prostate cancer cases de-
tected with screening (2). The USPSTF determined that a
focused evidence update (5) should systematically review
direct evidence that PSA screening reduces morbidity and
mortality, evidence on the magnitude and nature of harms
associated with false-positive screening results, and evi-
dence on health outcomes of patients with screening-
detected prostate cancer who did not receive active treatment.

Accuracy of Screening Tests
The 2002 review noted inherent problems with the

use of needle biopsy results as a reference standard to assess
the accuracy of prostate cancer screening tests. Biopsy de-
tection rates vary according to the number of biopsies per-
formed during a single procedure: The more biopsies per-
formed, the more cancer cases detected. More cancer cases
detected with a “saturation” (�20) biopsy procedure tend
to increase the apparent specificity of an elevated PSA level;
however, many additional cancer cases detected this way
are likely to be clinically unimportant. Thus, the accuracy

of the PSA test for detecting clinically important prostate
cancer cases cannot be determined with precision.

Longitudinal follow-up has also been used as a refer-
ence standard. A retrospective study found the sensitivity
of a PSA level of 4.0 �g/L or higher to be about 91% for
detecting aggressive cases of prostate cancer that developed
within 2 years of screening; the sensitivity was about 56%
for detecting nonaggressive cancer cases within the same
period. Among men who did not receive a prostate cancer
diagnosis within 10 years, 9% had an initial PSA level of
4.0 �g/L or greater (which translates to a specificity of
91% for any prostate cancer) (11).

Effectiveness of Early Detection and Treatment
A meta-analysis of 2 poor-quality RCTs of popula-

tion-based screening for prostate cancer using PSA and
digital rectal examination found no reduction in prostate
cancer mortality in men invited versus men not invited for
screening (relative risk, 1.01 [95% CI, 0.80 to 1.29]) (12).
A recent RCT reported that men who received PSA screen-
ing had a decreased risk for receiving a diagnosis of meta-
static prostate cancer (13). The USPSTF assessed the study
as providing inconclusive evidence of benefit from screen-
ing because of a high likelihood of unequal outcome ascer-
tainment and small absolute numbers of an imperfect in-
termediate health outcome (metastatic prostate cancer is an
imperfect surrogate of prostate cancer mortality because of
both high initial response rates to androgen deprivation
therapy and competing causes of death). No RCTs have
reported health outcomes from the variations of PSA
screening that consist of multiple measurements over time
(for example, measurements of PSA velocity, PSA slope, or
PSA doubling time).

Randomized, controlled trials comparing prostate can-
cer treatments with watchful waiting have enrolled few pa-
tients with screening-detected prostate cancer. An RCT of
695 men with localized prostate cancer reported a small
absolute reduction in all-cause mortality in patients as-
signed to radical prostatectomy; however, only 5.2% of
participants had screening-detected prostate cancer, more
than 40% presented with symptoms, and 77.8% of the
treatment group had stage T2 (palpable) cancer (14). This
stage of cancer is more advanced than cancer typically de-
tected by screening. Yet, after a median of 8.2 years, only
14.4% of men in the control group and 8.6% of men in
the treatment group had died of prostate cancer.

Screening-detected cancer is biologically less aggres-
sive, is being detected much earlier in its natural history, or
both, so it is unlikely that these results could be obtained
in a study of screening-detected cancer in this same time
frame. Even if the same disease-specific results could be
obtained with a longer time frame, competing causes of
death would make any reduction in all-cause mortality less
than that found in the study. It is noteworthy that in the
372 men who were at least 65 years of age at the time of
diagnosis, the 10-year incidence of death from prostate
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cancer was similar between the watchful waiting and radi-
cal prostatectomy groups, suggesting no benefit from sur-
gery in this age group (14).

Estimate of Magnitude of Net Benefit
In men younger than age 75 years, the USPSTF could

not determine the net benefit of screening for prostate can-
cer because of low certainty about the magnitude of bene-
fits of screening and treatment.

In men age 75 years or older, the USPSTF found no
direct evidence of benefits of prostate cancer screening.
However, the USPSTF was able to establish an upper
bound for the potential magnitude of the benefit of treat-
ing screening-detected prostate cancer in this age group, by
extrapolating from evidence of treatment for clinically de-
tected prostate cancer in this age group (14). For a popu-
lation of men with an average life expectancy of 10 years or
fewer, the USPSTF determined that the benefits of pros-
tate cancer screening and treatment would range from
small to none.

Weighing this magnitude of benefit against the mod-
erate-to-substantial psychological and physical harms asso-
ciated with prostate cancer screening and treatment, the
USPSTF concluded that there is at least moderate certainty
that the harms of screening for prostate cancer in men age
75 years or older outweigh the benefits.

How Does Evidence Fit with Biological Understanding?
Prostate-specific antigen screening presupposes that

most asymptomatic prostate cancer cases will ultimately
become symptomatic cases that lead to poor health out-
comes. However, the natural history of PSA-detected, non-
palpable, localized prostate cancer is poorly described. No
prospective studies have followed a population-based co-
hort of patients with screening-detected cancer who have
had no intervention in order to determine health outcomes
resulting from natural progression of the disease. Evidence
from small, selected cohorts of men with arbitrarily defined
“favorable risk” (that is, with prostate cancer likely to be
clinically indolent) suggest a good prognosis for some men
with screening-detected cancer; however, the longest of
these studies has reported health outcomes from 2 to 10
years after diagnosis only (5).

Update of Previous USPSTF Recommendation
This recommendation replaces the 2002 recommenda-

tion. The major change in the current recommendation is
that the USPSTF now recommends against screening men
age 75 years or older for prostate cancer.

RECOMMENDATIONS OF OTHER GROUPS

Most major U.S. medical organizations recommend
that clinicians discuss the potential benefits and known
harms of PSA screening with their patients, consider their
patients’ preferences, and individualize screening decisions.
They generally agree that the most appropriate candidates
for screening include men age 50 years or older who have a

life expectancy of at least 10 years. These organizations
include the American Academy of Family Physicians (15),
American College of Physicians (16), American College of
Preventive Medicine (17), and American Medical Associa-
tion. The American Cancer Society (18) and American
Urological Association (19) recommend offering PSA mea-
surement and digital rectal examination to men annually
beginning at age 50 years.

From the U.S. Preventive Services Task Force, Agency for Healthcare
Research and Quality, Rockville, Maryland.

Disclaimer: Recommendations made by the USPSTF are independent of
the U.S. government. They should not be construed as an official posi-
tion of the Agency for Healthcare Research and Quality or the U.S.
Department of Health and Human Services.

Financial Support: The USPSTF is an independent, voluntary body.
The U.S. Congress mandates that the Agency for Healthcare Research
and Quality support the operations of the USPSTF.

Potential Financial Conflicts of Interest: None disclosed.

Requests for Single Reprints: Reprints are available from the USPSTF
Web site (www.preventiveservices.ahrq.gov).
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Table 1. What the USPSTF Grades Mean and Suggestions for Practice

Grade Definition Suggestions for Practice

A The USPSTF recommends the service. There is high
certainty that the net benefit is substantial.

Offer/provide this service.

B The USPSTF recommends the service. There is high
certainty that the net benefit is moderate or there is
moderate certainty that the net benefit is moderate to
substantial.

Offer/provide this service.

C The USPSTF recommends against routinely providing the
service. There may be considerations that support
providing the service in an individual patient. There is
moderate or high certainty that the net benefit is small.

Offer/provide this service only if other
considerations support offering or providing
the service in an individual patient.

D The USPSTF recommends against the service. There is
moderate or high certainty that the service has no net
benefit or that the harms outweigh the benefits.

Discourage the use of this service.

I statement The USPSTF concludes that the current evidence is
insufficient to assess the balance of benefits and harms
of the service. Evidence is lacking, of poor quality, or
conflicting, and the balance of benefits and harms
cannot be determined.

Read clinical considerations section of USPSTF
Recommendation Statement. If the service is
offered, patients should understand the
uncertainty about the balance of benefits and
harms.

USPSTF � U.S. Preventive Services Task Force.

Table 2. U.S. Preventive Services Task Force Levels of Certainty Regarding Net Benefit

Level of Certainty* Description

High The available evidence usually includes consistent results from well-designed, well-conducted studies in representative
primary care populations. These studies assess the effects of the preventive service on health outcomes. This
conclusion is therefore unlikely to be strongly affected by the results of future studies.

Moderate The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but
confidence in the estimate is constrained by such factors as:

the number, size, or quality of individual studies
inconsistency of findings across individual studies
limited generalizability of findings to routine primary care practice
lack of coherence in the chain of evidence.

As more information becomes available, the magnitude or direction of the observed effect could change, and this
change may be large enough to alter the conclusion.

Low The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of:
the limited number or size of studies
important flaws in study design or methods
inconsistency of findings across individual studies
gaps in the chain of evidence
findings that are not generalizable to routine primary care practice
a lack of information on important health outcomes.

More information may allow an estimation of effects on health outcomes.

*The U.S. Preventive Services Task Force (USPSTF) defines certainty as “likelihood that the USPSTF assessment of the net benefit of a preventive service is correct.” The
net benefit is defined as benefit minus harm of the preventive service as implemented in a general primary care population. The USPSTF assigns a certainty level based on
the nature of the overall evidence available to assess the net benefit of a preventive service.
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Annals invites authors of clinically important randomized, controlled trials
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registered protocols, lists of other ongoing and published relevant trials,
lists of relevant published systematic reviews, and links to clinical sources
that provide physicians and patients information about the topic of the
trial.

Clinical GuidelinesScreening for Prostate Cancer

www.annals.org 5 August 2008 Annals of Internal Medicine Volume 149 • Number 3 191



Appendix: U.S. Preventive Services Task Force
Members of the U.S. Preventive Services Task Force† are

Ned Calonge, MD, MPH, Chair (Colorado Department of Pub-
lic Health and Environment, Denver, Colorado); Diana B.
Petitti, MD, MPH, Vice Chair (Keck School of Medicine, Uni-
versity of Southern California, Sierra Madre, California);
Thomas G. DeWitt, MD (Children’s Hospital Medical Center,
Cincinnati, Ohio); Allen J. Dietrich, MD (Dartmouth Medical
School, Lebanon, NH); Kimberly D. Gregory, MD, MPH (Ce-
dars-Sinai Medical Center, Los Angeles, California); Russell Har-
ris, MD, MPH (University of North Carolina School of Medi-
cine, Chapel Hill, North Carolina); George J. Isham, MD, MS
(HealthPartners, Minneapolis, MN); Michael L. LeFevre, MD,
MSPH (University of Missouri School of Medicine, Columbia,
Missouri); Roseanne Leipzig, MD, PhD, (Mount Sinai School of

Medicine, New York, New York): Carol Loveland-Cherry, PhD,
RN (University of Michigan School of Nursing, Ann Arbor,
Michigan); Lucy N. Marion, PhD, RN (Medical College of
Georgia, Augusta, Georgia); Bernadette Melnyk, PhD, RN (Ar-
izona State College of Nursing and Healthcare Innovation, Phoe-
nix, Arizona); Virginia A. Moyer, MD, MPH (University of
Texas Health Science Center, Houston, Texas); Judith K. Ock-
ene, PhD (University of Massachusetts Medical School, Worces-
ter, Massachusetts); George F. Sawaya, MD (University of Cali-
fornia, San Francisco, San Francisco, California); and Barbara P.
Yawn, MD, MSPH, MSc (Olmsted Medical Center, Rochester,
Minnesota).

†This list includes members of the Task Force at the time
this recommendation was finalized. For a list of current Task
Force members, go to www.ahrq.gov/clinic/uspstfab.htm.

Annals of Internal Medicine

W-42 5 August 2008 Annals of Internal Medicine Volume 149 • Number 3 www.annals.org


