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Screening vs. Early Detection

• Screening: the systematic 
examination of asymptomatic 
men (at risk); usually initiated 
by health authorities

• Early detection: An 
individualised risk-adapted 
strategy

Screening vs. Early Detection

• Screening: the systematic 
examination of asymptomatic 
men (at risk); usually initiated 
by health authorities 

• Early detection: An 
individualised risk-adapted 
strategy

Why Are We Still Talking About PSA Screening in 2019!?!

• PSA screening is one of the most 
controversial topics in the urological 
literature 

• Conflicting results from prospective trials

• Conflicting interpretation of prospective 
trials

• Conflicting recommendations from 
scientific societies
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PSA Screening – Is There a Benefit?

Study Setting Enrolment
criteria

N. Of men 
(intervention/c

ontrol)

Trigger for 
biopsy

Screening 
frequency

CAP Cluster RCT Men aged 50-69 195912/219445 PSA ≥3 ng/ml One-time 
screening

ERSPC RCT Men aged 55-69 72891/89352 PSA ≥3 ng/ml 2-4 years

Labrie (Quebec) RCT Men aged 45-80 31133/15353 PSA ≥3 ng/ml Annual 
screening

Lundgren 
(Stockholm) RCT Men aged 55-70 2400/25081 PSA >10 ng/ml One-time

screening

PLCO RCT Men aged 55-74 38340/38343 PSA ≥4 ng/ml Annual 
screening

Ilic et al. BMJ 2018;362 
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Screening based on multiple PSA testing rounds reduces PCa-specific 
mortality in asymptomatic men aged between 55 and 69 years

Hugusson et al. Eur Urol 2019;76:43-51

• 162,388 men randomized to PSA testing
(every 2-4 years) vs. control

• Median follow-up: 16 years
• The rate ratio of mortality was 0.80 at 16 yr
• At 16-year follow-up:

• NNS: 570
• NND: 18

• 1100 men randomized to screening every 2-
year vs. control (Rotterdam pilot 1 cohort)

• Median follow-up: 19 years
• Relative risk of CSM: 0.46%

Osses et al. Eur Urol 2019;75:374-7

PSA Screening – Harms

Ilic et al. BMJ 2018;362 
absolute risk reduction associated with surgery was highly
dependent on tumor characteristics. For 65-yr-olds, the
absolute 10-yr risk reduction associated with surgery ranged
from 4% for a man with Gleason 6, stage T1 disease to 17% for a
man with Gleason 8, stage 2 disease (Table 2). In some cases,
it appears that men >70 yr have slightly poorer prostate
cancer mortality than controls, likely due to random
variation between similar estimates.

Given the wide variation in risk by baseline features, we
assessed what proportion of men in this study were at
‘‘average’’ risk, and thus for whom the estimate from the
randomized trial (4.6% risk difference; number needed to
treat: 22) would have been an appropriate estimate. Only
27% of men in this study had a predicted number needed
to treat between 15 and 30, corresponding to an average
3.3–6.7% absolute risk reduction; 18% of men had a
predicted absolute risk reduction <1% or a number needed
to treat >100, and 16% had a predicted risk reduction >10%
or a number needed to treat <10.

The results for metastasis followed the same general
trends. In total there were 163 metastasis events. Due to
the increased incidence of metastasis, the net benefit
associated with surgery was slightly larger and appeared to
peak and decline at a slightly older age compared with the
outcome of death from prostate cancer (Fig. 2). The overall
difference in cumulative incidence of metastasis between
men treated with radical prostatectomy and watchful
waiting was 5.4% at 10 yr, corresponding to a number
needed to treat of 19. Again, most of the patients were not
at ‘‘average’’ risk: Only 32% of men had a predicted risk
between 4% and 10% or a number needed to treat between
10 and 30.

Lastly, we evaluated how sensitive our results were to
the choice of PSA level. We found essentially no difference
in the estimated benefit of surgery for a given stage and
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Fig. 1 – The 10-yr predicted risk reduction for death from prostate cancer
among men treated by radical prostatectomy versus watchful waiting in
the presence of a competing risk (death from other causes) for men with
Gleason 6 (orange line), Gleason 7 (blue dashed line), or Gleason 8 (green
line) disease. Figures are stratified by stage and adjusted to a prostate-
specific antigen level of 10 ng/ml.

Table 2 – The 10-yr predicted cumulative incidence of metastasis or death from prostate cancer for men treated by radical prostatectomy
versus watchful waiting*

Age at diagnosis, yr

55 60 65 70 75

Death from prostate cancer

Stage T1 RP WW RP WW RP WW RP WW RP WW

Gleason !6 3 7 3 8 4 8 3 4 2 1

Gleason 7 6 14 6 16 8 16 7 8 3 2

Gleason "8 12 25 11 28 14 27 14 14 6 3

Stage T2

Gleason !6 5 11 4 13 6 12 5 6 2 1

Gleason 7 10 22 9 24 12 24 11 12 5 3

Gleason "8 19 37 18 40 22 40 21 21 10 5

Metastasis

Stage T1 RP WW RP WW RP WW RP WW RP WW

Gleason !6 3 12 5 15 6 15 5 8 5 3

Gleason 7 9 25 14 32 14 30 13 17 14 6

Gleason "8 13 34 21 42 21 41 19 23 21 8

Stage T2

Gleason !6 5 15 7 20 8 19 7 10 7 3

Gleason 7 12 32 19 40 20 38 17 22 19 7

Gleason "8 18 42 28 52 29 50 25 30 28 11

RP = radical prostatectomy; WW = watchful waiting.
* Death from other causes was treated as a competing risk.
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Fig. 1 – The 10-yr predicted risk reduction for death from prostate cancer
among men treated by radical prostatectomy versus watchful waiting in
the presence of a competing risk (death from other causes) for men with
Gleason 6 (orange line), Gleason 7 (blue dashed line), or Gleason 8 (green
line) disease. Figures are stratified by stage and adjusted to a prostate-
specific antigen level of 10 ng/ml.

Table 2 – The 10-yr predicted cumulative incidence of metastasis or death from prostate cancer for men treated by radical prostatectomy
versus watchful waiting*

Age at diagnosis, yr

55 60 65 70 75

Death from prostate cancer

Stage T1 RP WW RP WW RP WW RP WW RP WW

Gleason !6 3 7 3 8 4 8 3 4 2 1

Gleason 7 6 14 6 16 8 16 7 8 3 2

Gleason "8 12 25 11 28 14 27 14 14 6 3

Stage T2

Gleason !6 5 11 4 13 6 12 5 6 2 1

Gleason 7 10 22 9 24 12 24 11 12 5 3

Gleason "8 19 37 18 40 22 40 21 21 10 5

Metastasis

Stage T1 RP WW RP WW RP WW RP WW RP WW

Gleason !6 3 12 5 15 6 15 5 8 5 3

Gleason 7 9 25 14 32 14 30 13 17 14 6

Gleason "8 13 34 21 42 21 41 19 23 21 8

Stage T2
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Gleason 7 12 32 19 40 20 38 17 22 19 7
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RP = radical prostatectomy; WW = watchful waiting.
* Death from other causes was treated as a competing risk.
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Gleason 8

Vickers et al, Eur Urol 62:204-212, 2012

Overdiagnosis

Overtreatment

PSA Screening: Finding the Balance Between 
Early Diagnosis and Overdiagnosis

PSA	
screening
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Improved detection of csPCa:
• PSA alone has a low positive predictive value 

for csPCa

Reduced risk of overdiagnosis and 
overtreatment:
• Prostate biopsy in all pts with elevated PSA 

levels are associated with the risk of 
overdetection

• Additional tools are needed to identify men 
with elevated PSA levels who should be 
considered for a prostate biopsy

Biomarkers

mpMRI

Risk 
calculators

Better use 
of PSA

Genetic
tests

How Can We Optimize PSA Screening? Improving the Efficacy of PSA Screening Increasing 
Compliance and Screening Intensity

Heijnsdijk et al. Eur Urol 2019;76:276-9

• Simulation model to predict the influence of 
study features on the results of the ERSPC

• The benefits of screening would have been 
larger with:

• Increased attendance

• A 2-year screening interval 

• An 80% biopsy compliance

Improving the Efficacy of Screening: 
Genetic Tests to Identify Men at Risk

Page et al. Eur Urol 2019; in press

• Mutations in BRCA2 cause a higher risk of 
early-onset aggressive PCa

• Participants underwent PSA screening for 3 yr, 
and if PSA > 3.0 ng/ml, men were offered 
biopsy 

• Cancer incidence rate per 1000 person years 
was higher in BRCA2 carriers than in 
noncarriers

• BRCA2 carriers were diagnosed at a younger 
age (61 vs 64 yr) and were more likely to have 
csPCa than non-carriers (77% vs 40%) 

Vickers et al. BMC Medicine 2014

Reducing the Risk of Overdiagnosis: Consider Life Expectancy

• 50% of excess prostate cancer 
diagnosed through PSA screening occur 
in men > 70 yr of age

• Any decrease in mortality associated with 
PSA screening in men > 70 yr might be 
offset by the risk of overdiagnosis

• Screening should be considered only in 
selected men > 70 yr with above average 
PSA levels and long life expectancy to 
minimize the risk of overdiagnosis

Reducing the Risk of Overdiagnosis: Baseline PSA Levels

Vickers et al. BMJ 2013;15:346;f2023 

• Patients with a baseline PSA of 1.6 ng/ml 
have a 20-yr risk of metastasis and 
cancer-specific mortality higher than 4% 
and 2%, respectively 

• A baseline PSA value at the age of 45 yr
should be obtained to identify men more 
likely to experience metastases and CSM

• Screening intervals should be 
adjusted according to baseline PSA 
levels

Roobol M et al. Eur Urol 2017;72:45-51

• Update of the ERSPC Rotterdam risk 
calculator 3

• At 1% risk threshold, the updated calculator 
would spare 34% biopsies with the risk of 
missing only 2% high-risk cases

Reducing the Risk of Overdiagnosis: Risk Calculators
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Reducing the Risk of Overdiagnosis: mpMRI as a Triage test

PROMIS PRECISION MRI-FIRST 4M

N. Of biopsies -27% -28% -21% -49%

Detection of 
clinically significant 

PCa
-1% +12% +2.4% +2%

Detection of 
clinically 

insignificant PCa
-5% -13% -16% -11%

• Multiparametric MRI can improve selection of men for prostate biopsy
• The performance of mpMRI for PCa detection and risk estimation is improved by using it in men at

risk of clinically significant disease before prostate biopsy

Alberts et al. Eur Urol 2018;73:343-50
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• 5th screening round ERSPC Rotterdam

• 337 men had a PSA >3 ng/ml and
underwent a prebiopsy MRI

• 158 men received MRI with fusion
biopsy if positive

• The use of mpMRI would have spared
2/3 of prostate biopsies and low-grade
disease without increasing the risk of
missing high-grade disease

Reducing the Risk of Overdiagnosis: mpMRI as a Triage test
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Parekh et al. Eur Urol 2015;65:464-470

Reducing the Risk of Overdiagnosis: Novel Biomarkers

Available Biomarkers
SelectMDx 4Kscore PHI

AUC 0.85 0.82 0.70-0.77

NPV (%) 95 95 67-92

Risk of missing 
PCa (%)

5 5 8-33

Avoided 
biopsies (%)

44 36 36

• Individualized PSA screening
Baseline PSA values and risk calculators should guide
the use of PSA-based screening to reduce
overdiagnosis

• The role of multiparametric MRI
mpMRI could reduce over-diagnosis without increasing
the risk of missing high-grade disease and might be
considered as a triage test in elevated PSA levels

• Molecular biomarkers
Molecular biomarkers might assist physicians in the
identification of men with elevated PSA levels who
should be considered for a prostate biopsy

Gandaglia, Van Poppel et al. Eur Urol 2019;76:142-50


