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The Pendulum of Prostate Cancer Screening
David F. Penson, MD, MPH

In May 2012, the US Preventive Services Task Force (USPSTF)
recommended against prostate-specific antigen (PSA)–based
screening for prostate cancer, giving it a grade D and conclud-

ing, “there is moderate cer-
tainty that the benefits of
PSA-based screening from
prostate cancer do not out-
weigh the harms.”1 Rather

than put an end to this controversy over screening, this rec-
ommendation further fueled a contentious ongoing debate.

Two large randomized clinical trials studying the effec-
tiveness of prostate cancer screening have been completed
to date.2,3 In the United States, the prostate component of
the Prostate, Lung, Colorectal, and Ovarian (PLCO) study
failed to show a survival benefit for prostate cancer screen-
ing. However, participants in the control group of PLCO
underwent an average of 2.7 PSA tests and 74% had at least 1
PSA test during the study period,4 leading many to suggest
that this was not a valid comparison of screening with no
screening. A second large study, the European Randomized
Study of Screening for Prostate Cancer (ERSPC), with less
contamination of the control group, showed a benefit to PSA
screening, although the effect size was relatively small and

the risk of overdiagnosis and overtreatment associated with
screening remained substantive.

Proponents of the USPSTF recommendation against
screening primarily rely on these 2 studies to support their
position. Conversely, supporters of PSA screening cite the
separately published Goteborg component of the ERSPC
trial that showed a considerably greater benefit to PSA
screening.5 They maintain that the principal harm of
screening, overtreatment, is declining in the United States,
as more patients with low-risk prostate cancer (generally
defined disease in which the patient has a PSA level
<10 ng/mL, a normal digital rectal examination finding
[clinical stage T1c], and pathologically well-differentiated
disease [Gleason sum ≤6])6 elect active surveillance—a
therapeutic strategy in which serial PSA measurements and
follow-up prostate biopsies are obtained and intervention is
undertaken only if there is evidence of progression.7 While
both sides remain entrenched in the absolute belief that
they are right, patients and physicians are caught in the
middle, uncertain about whether the benefits of PSA screen-
ing outweigh the harms.

Two studies in this issue of JAMA, by Sammon and
colleagues8 and by Jemal and colleagues,9 document that the
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2012 USPSTF recommendation has been temporally associ-
ated with a decline in PSA screening and prostate cancer inci-
dence. Both reports use the National Health Interview Survey
to demonstrate that self-reported PSA screening rates
declined significantly from 2010 to 2013. Based on a study
population of 20 757 men 50 years and older, Sammon et al8

report that the prevalence of self-reported PSA testing was
35% in 2000 and 2005, was 36% in 2010, and declined to
31% in 2013. Jemal and colleagues9 also use data from the
Surveillance, Epidemiology, and End Results (SEER) regis-
tries to document a decline in prostate cancer incidence
among men 50 years and older from 2008 (540.8 cases/
100 000 men) to 2012 (416.2 cases/100 000 men), with the
largest decrease occurring between 2011 (498 cases/100 000
men) and 2012, coinciding with the release of the USPSTF
recommendation. The authors also estimate the absolute
reduction in new prostate cancer cases in the United States
by combining data from the SEER program and the National
Program of Cancer Registries, resulting in coverage of 99.2%
of the US population, and suggest that the number of men
diagnosed with prostate cancer in the United States
decreased from 213 562 in 2011 to 180 043 in 2012, represent-
ing an estimated absolute reduction of 33 519 fewer cases
nationwide. Although it is impossible to conclude that this
number of additional cases would have been diagnosed had
PSA screening utilization remained stable, it is likely that the
vast majority of them would have been detected had screen-
ing rates remained unchanged.

There are certainly pros and cons associated with this de-
cline in prostate cancer incidence. The ERSPC results can be
used to estimate an upper bound of the potential harms asso-
ciated with this decline in incident cases. The ERSPC investi-
gators estimated that after 13 years follow-up, 27 additional
prostate cancer cases needed to be detected (NND) in the
screening group to prevent 1 prostate cancer death.3 Given that
Jemal et al9 estimated that 33 519 fewer cases were detected
in 2012, a similar extrapolation as used in the ERSPC would sug-
gest that approximately 1241 (33 519/27) more men will die of
prostate cancer. This estimate is based on numerous assump-
tions, however, such as that the prostate cancers detected by
routine screening are identical to the cancers detected in the
ERSPC trial and that the underlying prostate cancer risk is com-
parable between the ERSPC population and the general popu-
lation in the United States.

Some assumptions may not be completely valid, but this
estimate likely still provides a rough approximation of the
number of prostate cancer deaths that will be related to this
1-year decline in PSA screening rates and the related decrease
in disease incidence. This estimate may even be somewhat
conservative because other investigators have suggested that
the NND associated with the ERSPC will decline further as
the trial accrues longer follow-up. Gulati et al10 estimated
that the NND associated with the ERSPC trial will decrease to
9 cases after 25 years of follow-up, and Heijnsdijk et al11 esti-
mated that, with lifetime follow-up and quality-of-life adjust-
ment, the NND from ERSPC could decrease to as low as 5
cases, which would result in a further increase in the esti-
mated number of prostate cancer deaths.

Although it is essential to acknowledge that these projec-
tions are rough approximations, they still indicate the poten-
tial for some degree of harm in the form of excess mortality
due to prostate cancer associated with the decline in PSA
screening that has occurred following the USPSTF recommen-
dation. A formidable challenge in determining the effective-
ness of PSA screening arises because prostate cancer–related
mortality, when it occurs, happens long after diagnosis. Dra-
isma et al12 estimated the lead time associated with PSA screen-
ing to be as long as 5 to 7 years, with mortality still occurring
many years after that. Therefore, the increase in prostate can-
cer mortality rates associated with the 2012 decrease in PSA
screening is unlikely to be detected until 2022 or later. The most
relevant outcome metric to evaluate the effectiveness of can-
cer screening tests is mortality, not incidence. However, the
relatively indolent nature of many prostate cancers and the re-
ality that many men die with, not of, prostate cancer make the
determination of the risk-benefit ratio for PSA screening dif-
ficult to establish.

There are also benefits associated with reduced PSA screen-
ing. There is little doubt that if screening rates had remained
stable, many men who would have been diagnosed with pros-
tate cancer would have had clinically indolent disease and
would have been exposed to the considerable adverse effects
of surgery or radiation, such as sexual, urinary, or bowel prob-
lems, with little or no survival benefit. Acknowledging this,
there is increasing evidence that active surveillance is becom-
ing a preferred management strategy for men with low-risk
disease.7 This approach effectively minimizes overtreatment
while reserving intensive therapy for patients who will likely
obtain the greatest benefit, those with higher-risk disease.
Those who oppose routine PSA screening are correct in point-
ing out that overdiagnosis and overtreatment will still occur,
even with increased utilization of active surveillance. How-
ever, patterns of care in prostate cancer treatment are clearly
changing, potentially altering the harm-benefit equation for
prostate cancer screening.

Acknowledging the difference in opinions on PSA screen-
ing, it is time to put aside the rhetoric and try to develop bet-
ter ways to screen for this common malignancy. The PSA test
is certainly imperfect, but perhaps, as suggested by Barry and
Hayes13 in their article in this issue of JAMA, the PSA test can
be deployed more effectively (or strategically), maximizing ben-
efit while minimizing harm. For example, the American Uro-
logical Association’s Early Detection of Prostate Cancer
guidelines14 suggest that a routine screening interval of 2 years
or longer may be preferred over annual screening. This rec-
ommendation was based on a modeling study that used data
from the control group of the Prostate Cancer Prevention Trial
to show that using a higher PSA threshold in older men and
extending the screening interval was associated with re-
duced harms related to screening while preserving the num-
ber of lives saved.15

Furthermore, it may be possible to individualize PSA
screening strategies by quantifying baseline risk for high-risk
prostate cancer. For example, in a study involving 21 277
men from Malmo, Sweden, Vickers and colleagues16 found
that a single PSA measurement of greater than 1.6 μg/L
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in men aged 45 to 49 years was associated with a 5.14%
greater risk of dying of prostate cancer within 25 years of
testing. Perhaps the frequency of further PSA screening
should be based on a single initial measurement at a rela-
tively younger age. Another potential method for identifying
men at increased risk for high-risk prostate cancer is to use
widely available nomograms, such as the Prostate Cancer
Prevention Trial risk calculator.17 This approach could aid in
assessing the patient’s pretest probability of high-risk pros-
tate cancer and help individualize further PSA screening
schedules. All of these possible solutions are based on
simple Bayesian principles to arrive at potentially better
screening strategies.

In summary, there is reason to be concerned about the
decline in prostate cancer screening and prostate cancer inci-
dence reported by Sammon et al8 and Jemal et al.9 Certainly,
physicians have been overly aggressive in their approach to
prostate cancer screening and treatment during the past 2
decades, but the pendulum may be swinging back the other
way. It is time to accept that prostate cancer screening is not
an “all-or-none” proposition and to accelerate development
of personalized screening strategies that are tailored to a
man’s individual risk and preferences. By doing this, it
should be possible to reach some consensus around this
vexing problem and ultimately help men by stopping the
swinging pendulum somewhere in the middle.
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