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Reconciling the Effects of Screening on Prostate Cancer Mortality in the
ERSPC and PLCO Trials

Article, Aut

Abstract

MORE = Background: The ERSPC (European Randomized Study of Screening for Prostate

Cancer) found that screening reduced prostate cancer mortality, but the PLCO

(Prostate, Lung, Colorectal, and Owvarian Cancer Screening Trial) found no reduction.

Objective: To evaluate whether effects of screening on prostate cancer mortality

relative to no screening differed between the ERSPC and PLCO.

Design: Cox regression of prostate cancer death in each trial group, adjusted for age
and trial. Extended analyses accounted for increased incidence due to screening and
diagnostic work-up in each group via mean lead times (MLTs), which were

estimated empirically and using analytic or micresimulation models.

Setting: Randomized controlled trials in Europe and the United States.

Participants: Men azed 55 to 69 (ERSPC) or 55 to 74 (FLCO) years at randomization.
(= A b
Intervention: Prostate cancer screening.

Measurements: Prostate cancer incidence and survival from randomization;

Results: Estimated MLTs were similar in the ERSPC and PLCO intervention groups
but were longer in the FLCO control group than the ERSPC control group. Extended
analyses found no evidence that effects of screening differed between trials (P = 0.37
to 047 [range across MLT estimation approaches]) but strong evidence that benefit
increased with MLT (P = 0.0027 to 0.0032). Screening was estimated to confer a 7%
to 9% reduction in the risk for prostate cancer death per year of MLT. This

translated into estimates of 25% to 31% and 27% to 32% lower risk for prostate

cancer death with screening as performed in the ERSPC and PLCO intervention

groups, respectively, compared with no screening.

Limitation: The MLT is a simple metric of screening and diagnostic work-up.
Conclusion: After differences in implementation and settings are accounted for, the
ERSPC and PLCO provide compatible evidence that screening reduces prostate

cancer mortalicy.

Primary Funding Source: National Cancer Institute.

RIMLRMNARZERER I S ETRIALREDNADIETE

ERSPC T25~31%, PLCOT27~32%{E Tt 5,
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Prostate Cancer Prevention Trial (placebo group)

(19934F ~ 20034 : 1B EE 7T4EM)
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8575 A
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and or and
EmzEEHY [EECECE A=A
YADNGAEZY 8,054 A (93.9%)
\ 4 /
Al AR E R TE1T BT R ERR BT B AR ERERIEIT
SYADN 5,066 A 2,988 A (34.8%)
5,587 A (65.2%)
I ARDNALTL HIALARD A
4,362\ (78.1%) 1,225 A (21.9%)

lan M. Thompson, et al:JAMA. 2005;294:66-70.
Operating Characteristics of Prostate-Specific Antigen in Men With an Initial PSA Level of 3.0 ng/mL or Lower.
http://jama.ama-assn.org/cgi/content/short/294/1/66
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JAMA

There in no cutpoint of PSA with
simultaneous high sensitivity and high
specificity for monitoring healthy men for
prostate cancer, but rather a continuum of
prostate cancer risk at all values of PSA.

PSAIZIX. BELZBHETRIMENAZE LY
RELSVMFEETRE TS DY TIIE
(X732, PSADERTT 5T X THDEIZHLY
THIMENADIRIEET S,

Operating Characteristics of
Prostate-Specific Antigen in Men With
an Imtlal PSA Level of 3.0 ng/mL or Lower

MNE OF THE M!
cancer screening an_m'l
in the ”I’!‘thd Htalt

States aged s and older reported
that they had previously undergone PSA
screening and e reported regu-

g.!? Prostate cancer

from pros-
2 decades of

creased, but it is unknown 1

tality reduction is due to screefiing or to
other factors suehras treatment effi-

' ncern relative to a causal in-
Erpretation is that prostate cancer mor-
tality rates have declined in countri
where PSA screening is uncommon.” In
the United States, regions with differ-
ent rates of prostate cancer screening and
treatment have similar rates of disease-
specific mortality. '

66 JAMA, July 6

Context Three fourths of US men older than 50 years have been screened with prostate-
specific antigen (PSA) for prostate cancer.

Objective To estimate the receiver operating characteristic (ROC) curve for PSA.

Design, Setting, and Participants Calculation of PSA ROC curves in the placebo
group of the Prostate Cancer Prevention Trial, a randomized, prospective study con-
ducted from 1993 to 2003 at 221 US centers. Participants were 18 882 healthy men
aged 55 years or older without prostate cancer and with PSA levels less than or equal
to 3.0 ng/mL and normal digital rectal examination results, followed up for 7 years
with annual PSA measurement and digital rectal examination. If PSA level exceeded
4.0 ng/mL or rectal examination result was abnormal, a prostate biopsy was recom-
mended. After 7 years of study participation, an end-of-study prostate biopsy was rec-
ommended in all cancer-free men.

Main Outcome Measures Operating characteristics of PSA for prostate cancer de-
tection, including sensitivity, specificity, and ROC curve.

Results Of 8575 men in the placebo group with at least 1 PSA measurement and
digital rectal examination in the same year, 5587 (65.2%) had had at least 1 biopsy; of
these, 1225 (21.9%) were diagnosed with prostate cancer. Of 1213 cancers with
Gleason grade recorded, 250 (20.6%) were Gleason grade 7 or greater and 57 (4.7%)
were G|F&50I‘I grade 8 or greater. The areas under the ROC curve (AUC) for PSA to
discriminate any prostate cancer vs no cancer, Gleason grade 7 or greater cancer vs no
or lower-grade cancer, and Gleason grade 8 or greater cancer vs no or lower-grade
cancer were 0.678 (95% confidence interval [CI], 0.666-0.689), 0.782 (95%
0.748-0.816), and 0.827 (95% Cl, 0.761-0.893), respectively (all P values <.001
AUC vs 50%). For detecting any prostate cancer, PSA cutoff values of 1.1, 2.1, 3.

i 5 of 83.4%, 52.6%, 32.2%, and 20.5%, and speci-
ficities of 38.9%, 72.5%, 86.7%, and 93.8%, resps—ctwely Age- stratified analyses
showed slightly better performance of PSA in men younger tha.n 70 years vs those 70
years or older with AUC values of 0.699 (SD, 0.013) vs 0.663 (SD, 0.013) (P=.03).

Conclusion There is no cutpoint of PSA with simultaneous hig i { higt

Author Affiliations: artment of Urology, Univer-  Oncology Group, 5an Antonio (Dr Coltman).
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48 additional cases of prostate cancer would
need to be treated to prevent one death from
prostate cancer.
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PSA-based screening reduced the rate of
death from prostate cancer by 20% but was
associated with a high risk of over diagnoses.
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Screening and Prostate-Cancer Mortality
in a Randomized European Study

Fritz H. Schrider, M.D., Jonas Hugosson, M.D., Monique J. Roobol, Ph.D.,
Teuvo LJ. Tammela, M.D., Stefano Ciatto, M.D., Vera Nelen, M.D
Maciej Kwiatkowski, M.D., Marcos Lujan, M.D., Hans Lilja, M.D.,
Marco Zappa, Ph.D., Louis J. Denis, M.D., Franz Recker, M.D.,

Antonio Berenguer, M.D., Liisa M&attanen, Ph.D., Chris H. Bangma, M.D.,
Gunnar Aus, M.D., Arnauld Villers, M.D., Xavier Rebillard, M.D.,
Theodorus van der Kwast, M.D., Bert G. Blijenberg, Ph.D., Sue M. Moss, Ph.D.,
Harry J. de Koning, M.D., and Anssi Auvinen, M.D., for the ERSPC Investigators*

ABSTRACT

BACKGROUND

e European Randomized Study of Screening for Prostate Cancer was initiated in
the early 1990s to evaluate the effect of screening with prostate-specific—antigen
(PSA) testing on death rates from prostate cancer.

METHODS
We identified 182,000 men between the ages of 50 and 74 years through registries
in seven European countries for inclusion in our study. The men were randomly
assigned to a group that was offered PSA screening at an average of once every 4 years
or to a control group that did not receive such screening. The predefined core age
group for this study included 162,243 men between the ages of 55 and 69 s. The
primary outcome was the rate of death from prostate cancer. Mortality follow-up
was identical for the two study groups and ended on December 31, 2006.

RESULTS

In the screening group, 82% of men accepted at least one offer of screening. During
a median follow-up of 9 years, the cumulative incidence of prostate cancer was 8.2%
in the screening group and 4.8% in the control group. The rate ratio for death from
prostate cancer in the screening group, as compared with the control group, was
95% confidence interval [CI], 0.65 to 0.98; adjusted P=0.04). The absolute risk
acewas 0.71 death per 1000 men. This means that 1410 men would need to
to prevent one death from prostate cancer. The analysis of men who were actually
uring the first round (excluding subjects with noncompliance) provided

a rate ratio for death from prostate cancer of 0.73 (95% CI, 0.56 to 0.90).

CONCLUSIONS
PSA-based screening reduced the rate of death from prostate cancer by 20% but was

associated with a hih risk of overdianosis‘ (Current Controlled Trials number,
ISRCTN49127736.)

N ENGL) MED 360;13 NEJM.ORG MARCH 26, 2009
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