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The European Randomized Study of Screening for Prostate
Cancer (ERSPC), the only sufficiently powered trial, showed,
besides a 20% reduction in prostate cancer mortality in the
intervention arm, that many men needed to be screened
and to be treated to avoid one prostate cancer death [1].
Since that publication, it has been stated many times that
prostate cancer screening can be performed more efficiently
and should lead to less overdiagnosis than was initially
designed. An early stopping age and limiting the number
of tests to three or four are (cost-)effective ways to improve
the balance between harms and benefits [2].

Another relatively easy way to improve prostate cancer
screening is to take previous prostate-specific antigen
(PSA) test results into account when scheduling a next test,
thereby taking an individual’s (re-assessed) risk into
account. In particular, the Malmö study in Sweden provided
evidence supporting reduced screening for men with low
PSA [3,4]. Archived blood samples that had been collected
around 1980 in the Malmö Preventive Project were ana-
lyzed and the men were followed for more than 25 yr.
The risk of prostate cancer death was associated with PSA.
Men aged 45–49 yr and 51–55 yr with PSA below the med-
ian for their age group (0.68 and 0.85 ng/ml) had a risk of
metastasis of only 0.09% and 0.28%, respectively, during
15 yr of follow-up. Men aged 60 yr with PSA <1.0 ng/ml
had a 0.5% probability of metastatic prostate cancer after
25 yr. Partly based on this study, the European Association
of Urology (EAU) recommends a ‘‘risk-based’’ screening
strategy consisting of, conservatively, a 5-yr screening
interval for men age 50–59 yr with an initial PSA result
<1.0 ng/ml, and stopping screening for men aged 60–70 yr
if their PSA is <1.0 ng/ml [5].

Amore recent large study from Sweden showed the prob-
ability of having a biopsy or a cancer diagnosis within vari-
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ous intervals after the previous test by PSA level [6]. Fewer
than 3% of men with an initial PSA �1.0 ng/ml had PSA
>3 ng/ml at the next test within 1–8 yr and a very low prob-
ability of having Gleason �7 cancer. The ERSPC recently
showed similar results: men with PSA <1.0 ng/ml at their
first test had a 1.2–1.5% probability of having clinically sig-
nificant cancer in 16 yr of follow-up, whereas the probability
for men with PSA >3.0 ng/ml was 13.3–13.8% [7].

In this issue of European Urology, a study by Bjerner et al.
[8] shows that in a cohort from Norway there was also
strong association between baseline PSA and prostate can-
cer death over the subsequent 16 yr. Data for men with
baseline PSA <4.0 ng/ml, measured in blood drawn as part
of routine medical care between 1995 and 2005, were ana-
lyzed. In total, 176 099 men aged between 40 and 70 yr
were included. Some 53% of the prostate cancer deaths
occurred in the 16% of men with the highest baseline PSA
(2.0–3.9 ng/ml) and 83% of the prostate cancer deaths
occurred in the 48% of men with baseline PSA of 1.0–
3.9 ng/ml. This study therefore replicates the association
between PSA and long-term prostate cancer death previ-
ously found, but the ample size is much larger and the data
are more recent.

Interestingly, we now have several studies showing sim-
ilar results from different settings: retrospective blood sam-
ple analyses in a period when screening was not common
(the Malmö study), PSA results as part of routine medical
care in Sweden and Norway, and PSA test results from the
ERSPC trial. As the authors of the present study describe,
participants in the Malmö study were not aware of their
PSA result and therefore did not intervene at PSA values
close to the threshold. In this present study in Norway (as
well as in the study in Sweden), the reasons for a PSA test
are not known and are probably a combination of oppor-
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tunistic screening and presence of symptoms. Men with
higher PSA values could have had repeat tested in the fol-
lowing years, leading to early diagnosis of cancer and treat-
ment. Therefore, the association between PSA and prostate
cancer was higher in the recent study in Norway, and the
association between PSA and prostate cancer death lower
than in the Malmö study.

This present study in Norway is a good example of how
data from clinical settings can be used. By not limiting the
analysis to baseline PSA and including subsequent PSA test
results, additional useful information for determining the
optimal screening intervals andstoppingagecanbeobtained.

By extending the screening interval for men with low
PSA, this type of risk-based screening will certainly substan-
tially reduce the number of screening tests needed. The
question is whether this approach will also reduce the num-
ber of biopsies and overdiagnosis. Men with PSA <1 ng/ml
are not very likely to have PSA above the biopsy threshold
within a period of 8 yr [6,7]. In the Swedish study and in
the ERSPC trial, almost half of men with PSA <1.0 ng/ml
who were diagnosed with prostate cancer had Gleason �7
disease [6,7]. Therefore, it is likely that less screening for
this group will not have a large effect on overdiagnosis.
Reducing overdiagnosis seems more feasible using risk cal-
culators and magnetic resonance imaging before biopsy [9].

Running trials and pilot programs for organized prostate
cancer testing (OPT)as in Sweden, in which screening inter-
vals are based on the previous test result, will be very help-
ful in determining the optimal screening protocol [9,10].
However, the ultimate challenge is to make prostate cancer
screening programs really ‘‘risk-adjusted and personal’’. The
balance between the, sometimes low, risk of dying from
prostate cancer in the future and the immediate harms is
a delicate one and needs personal weighting.
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