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1. Executive Summary
INTRODUCTION: WHY THIS PAPER NOW? 
Prostate cancer (PCa) is the most commonly diagnosed cancer in 
men, with more than 417,000 new cases and 92,000 deaths in Eu-
rope recorded each year. Last year, registry data have shown that 
death from prostate cancer has overruled death from colorectal 
cancer being the second most cause of cancer-related death in 
men behind lung cancer. Despite this significant public health 
burden, relatively little is performed on prostate cancer screen-
ing at EU level, particularly in comparison to breast, cervical and 
colorectal cancers.

•   Recent evidence demonstrates the efficacy of prostate  
cancer screening

The European Randomised Study of Screening for Prostate Can-
cer (ERSPC) demonstrates that PSA screening reduces disease-
specific mortality by 21%, which is equivalent to one death 
prevented per 781 men invited for screening or one per 27 pros-
tate cancer detected. The evidence shows that after 20 yrs of 
follow-up the number of patients needed to screen and diagnose 
prostate cancer decreased to 101 and 13, respectively, to prevent 
one prostate cancer death [8, 10]. As such, PSA screening results in 
mortality reduction are obviously better than in breast or colon 
cancer screening. 

•   Worrying statistics on prostate cancer mortality where  
prostate cancer screening has been cut back  

Key evidence has emerged from two independent studies in 2017 
and 2018 to demonstrate that a lack of prostate cancer screening 
is reversing the trends of declining death rates. Since practitio-
ners in both the UK, and the USA have been advised not to per-
form PSA for early detection, worrying statistics are emerging to 
demonstrate that cancer mortality is increasing. [17, 28] 

•   Quality of Life

Where mortality rate is always considered in screening options, 
the quality of life of a patient is seldom taken into account. Early 
treatment for prostate cancer lowers the risk of incontinence 
and impotence significantly, while treatment at metastatic phase 
has a negative effect on the quality of life. Hence, there is a big 
opportunity to improve the quality of life if early detection is 
achieved in combination with avoidance of overtreatment.

•   The availability of gold standard good practice and emerging 
new technologies

Since PSA screening ultimately reduces the rate of men with  
metastatic PCa at diagnosis and, in turn, mortality, different or-
ganisations have reconsidered their views on screening. The Euro-
pean Association of Urology (EAU) released its recommendations 
on early detection in the year 2013 [33].

At the same time, individualised risk-adapted screening strategies, 
as well as mpMRI and biomarkers to select candidates for pros-
tate biopsy will reduce the risk of overdiagnosis which has been a 
concern in the past. Moreover, the adoption of active surveillance 
as an option in patients with low-risk decreases overtreatment.

WHAT SHOULD THE EU DO?
The European Union can no longer continue to overlook the most 
common cause of cancer and the second most common cause of 
death from cancer in men in Europe. Urgent action is required to 
ensure the new Commission is mandated to support EU Member 
States in prostate cancer screening in their national cancer plans.

•   The 2003 Council Recommendations on population-based 
screening need to be urgently reviewed, with prostate cancer 
added to the list of cancers to be addressed. 

•   Member States should already support a policy update on 
prostate cancer screening through their work on the EU Joint 
Action, the Innovative Partnership for Action Against Cancer 
(IPAAC)

•   MEPs should ensure that European action on Prostate Cancer 
screening is included in the group manifestos as they prepare 
for European elections

•   The new college of Commissioners mandated in 2019 should be 
empowered by the European Parliament and Member States to 
support Member States with European guidelines on prostate 
cancer screening.

•   Member States should also bring good practice on prostate 
cancer screening to the Steering Group on Health Promotion, 
Disease Prevention and Management of non-communicable 
diseases, where the European Commission can assist in chan-
nelling necessary support and funding at EU level.

Chapter 1



5

2. Introduction
Prostate cancer is the first most frequently diagnosed solid can-
cer and the second most common cause of cancer death among 
European men with more than 450,000 new cases and 107,000 
deaths expected in 2018 in Europe [1, 2]. Prostate cancer is charac-
terised by slow development when diagnosed at an early stage [3]. 
Conversely, it is almost always too advanced to be cured when 
diagnosed late. The need for more extensive surgical approaches 
and/or hormonal or chemotherapies is associated with a nega-
tive impact on quality of life in men with advanced disease as 
compared to those men diagnosed at an early stage. 

The treatment of advanced and metastatic disease is very costly 
and only marginally improves survival [4]. While the costs of ro-
bot-assisted radical prostatectomy, which is one of the most used 
treatments for early prostate cancer, does not exceed €15,000 
per patient [5], the costs for the management of patients with cas-
tration-resistant, non-curable PCa can be estimated in approxi-
mately €140,000 per patient per year up to €300,000 during a 
patient’s lifetime in Western countries [6]. 

PSA stands for Prostate Specific Antigen, which is a protein that 
can be measured in the blood of men. Elevated PSA levels might 
be detected in men with prostate cancer and PSA has been pro-
posed as a biomarker or indicator [7]. Screening based on PSA al-
lows for the detection of PCa at an early stage, reducing cancer-
specific mortality at long-term follow-up [7-11]. Nonetheless, many 
of the tumours detected by PSA develop slowly and men would 
not have experienced any symptoms during their lifetime [12, 13]. 

Given the risk of overdiagnosis (and overtreatment) associated 
with screening, in the year 2012 the US Preventive Services Task 
Force released a recommendation against its use [14]. The conse-
quence of the release of these recommendations was a reduction 
in PSA-based screening [15]. This led to more men with advanced 
PCa and a tendency towards higher prostate cancer death rates 

[16-18]. 

Member States have so far mandated the European Commission 
to support population-based screening programmes for breast, 
colon and cervical cancer, while prostate cancer screening has 
been overlooked. 

Due to recent developments, the Commission has proposed the 
EU’s Joint Action on Innovation Partnership in Action Against 
Cancer as the best place to start the policy work on a possible 
inclusion of prostate cancer screening programmes in the Na-
tional Cancer plans http://www.europarl.europa.eu/doceo/
document/E-8-2017-007165-ASW_EN.html. 
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3.  Is PSA-based  
screening reducing  
mortality? New evidence 
proves it is.

The implementation of structured screening programmes based 
on repeated measurements of PSA leads to the detection of pros-
tate cancer at an early stage, improving our ability to cure the dis-
ease [19]. This reduces the risk of metastases during follow-up and 
of dying from the disease itself. The evidence assessing the role 
of screening based on multiple PSA testing rounds is dominated 
by two randomised trials [7, 20, 21]. 

The European Randomised Study of Screening for Prostate Can-
cer (ERSPC) randomised 182,000 men aged 50 to 74 years to 
PSA screening every 4 years vs. control [7]. At 13-year follow-up, 
PSA screening reduced disease-specific mortality by 21%, which 
is equivalent to one death prevented per 781 men invited for 
screening or one per 27 prostate cancer detected. After almost 
20 years of follow-up the number of patients needed to screen 
and diagnose decreased to 101 and 13, respectively, to prevent one 

prostate cancer death [8, 10]. In comparison, for diagnosing breast 
cancer the numbers needed to screen vary between 111 and 235, 
while for diagnosing colon cancer is 850. Therefore, PSA screening 
with comparable follow-up is even more effective compared to 
breast or colon cancer screening.  

The second trial was the prostate arm of the Prostate, Lung, 
Colorectal and Ovarian Cancer Screening Trial (PLCO), which ran-
domised more than 76,000 men to annual PSA testing for 6 years 
vs. usual care [20]. After 17 years of follow-up, no differences in 
mortality were detected between the two arms [21]. However, one 
out of two men had undergone at least 1 PSA test before randomi-
sation [20]. Moreover, up to 80% of men in the control group re-
ported having undergone at least 1 PSA test during the trial [22]. As 
such, this study should be considered as the comparison between 
organised vs. opportunistic screening rather than an assessment 
of PSA screening. Recent analyses accounting for differences in 
the two studies suggest that the efficacy of screening in the PLCO 
setting might be consistent with what was observed in the ERSPC 
trial [9]. 

Chapter 3
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4.  Concerns on  
Overdiagnosis and 
Overtreatment 

Despite this compelling evidence on the efficiency of PCa screen-
ing, the medical community has historically been divided because 
of the risk of overdiagnosis and overtreatment.

Overdiagnosis is defined as the detection of a disease in men 
who don’t experience any symptoms at the moment of detection 
and would not develop any symptoms during their lifetime if not 
identified by early detection activities [23]. The risk of overdiagno-
sis has been estimated to be as high as 40% in screen-detected 
prostate cancer [24] and is particularly important given the slow 
development of the disease itself [25]. Overdiagnosis applies par-
ticularly to older men or those with lower PSA values, where the 
beneficial effect of treatment is limited [12, 13]. 

Although PSA screening reduces the risk of mortality, its main 
drawback is a substantial number of unnecessary biopsies and 
detection of insignificant cancers, which could lead to overtreat-
ment [26, 27].

The issues related to overdiagnosis and overtreatment were the 
main drivers for the strong recommendations against PSA screen-
ing released by the United States Preventive Services Task Force 
in the year 2012 [14]. 

Do these concerns remain valid? The EAU believes there are 
reasons why these concerns need to be readdressed and re-
viewed:

4.1  THE CONSEQUENCES OF NOT  
PERFORMING PSA SCREENING

Recent studies demonstrate that cutting back on PSA screening 
has a direct correlation with a rise in mortality rates from Pros-
tate Cancer:

1.  In many European countries general practitioners and patients 
were informed not to perform PSA for early detection. In the 

United Kingdom, 4 out of 10 prostate cancer diagnoses are 
currently diagnosed at a locally advanced or metastatic stage 
[28]. 

2.  In the United States, after a documented long decline of death 
rates of prostate cancer, prostate cancer mortality is increas-
ing for the 1st time since early 1990 [17]. This has happened in 
parallel with PSA screening decline, where a decrease by 10-
18% of screening rates has been observed in recent years [30, 31]. 
Moreover, an increase in the number of patients with meta-
static and advanced disease has been observed at the same 
time [30, 32]. 

 
4.2  EARLY DETECTION OF PROSTATE 

CANCER: RECOMMENDATIONS ARE 
AVAILABLE 

Since PSA screening ultimately reduces the rate of men with meta-
static PCa at diagnosis and, in turn, mortality, different organisa-
tions have reconsidered their views on screening. The European 
Association of Urology (EAU) released its recommendations on 
early detection in the year 2013 [33]. The panel recommended that 
a baseline PSA level should be obtained at the age of 40-45 years 
to initiate a risk-adapted follow-up with the purpose of reducing 
metastatic prostate cancer and mortality. Screening should then 
be offered to well-informed men with a life expectancy ≥10 years 
and the intervals for screening should be adapted according to 
the baseline PSA obtained at the age of 40-45 years [34].

Chapter 4
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The American Urological Association (AUA) guidelines on screen-
ing recognise that the decision to undergo PSA screening involves 
weighing the potential benefits and harms and strongly recom-
mends shared decision-making for well-informed men aged 55 to 
69 years. An interval of two years or more may be preferred over 
annual screening to reduce the risk of overdiagnosis and over-
treatment [35].

The US Preventive Services Task Force updated their 2018 ver-
sion and recommends to leave the choice of PSA-based screening 
in well-informed men between the age of 55 to 69 years up to 
an individual decision [36]. However, they discouraged the use of 
screening in men at the age of 70 and older, where the potential 
benefits of PSA screening do not outweigh the harms [36]. 

4.3 NEW AND EMERGING TECHNOLOGIES 
AND PRACTICES ARE GAME CHANGERS IN 
REDUCING THE RISK OF OVERDIAGNOSIS 
AND OVERTREATMENT

Measures aimed at minimising the risk of overdiagnoses and over-
treatment while maximising the benefits of PSA screening in terms 
of reduction of prostate cancer mortality are urgently needed. 

INDIVIDUALISED PSA-BASED SCREENING
First, PSA should be considered in the context of other clinical 
characteristics such as age, family history, digital rectal examina-
tion and prostate volume. Several risk calculators that take other 
variables into account, have been developed and their use in-
creases the diagnostic accuracy of PSA alone [37,61]. 

Secondly, one single assessment of PSA values has limited value 
as PSA values can fluctuate. In this context, a baseline PSA ob-
tained at the age of 40-45 years should be considered for risk-
stratification of future screening intensity [38-43]. 

Finally, the use of PSA screening should be discouraged in men 
with a short life expectancy, where the risk of dying from other 
causes is higher than cancer mortality [12, 13, 44, 45].

MULTIPARAMETRIC MAGNETIC RESONANCE  
IMAGING (mpMRI) BEFORE PROSTATE BIOPSY
The availability of mpMRI substantially changed the diagnostic 

paradigm of localised prostate cancer. MRI images are character-
ised by a high sensitivity and negative predictive value for aggres-
sive disease [46, 47]. At the same time, it systematically overlooks 
insignificant prostate cancer [48]. Therefore, mpMRI has been pro-
posed as a first test to identify men with elevated PSA levels who 
should be considered for a prostate biopsy [48]. 

The use of mpMRI before prostate biopsy would allows for the de-
tection of a higher proportion of significant prostate cancers com-
pared to random biopsies. This would lead to a reduction of more 
than 10% of diagnosing insignificant diseases and of 30% in the num-
ber of unnecessary biopsies [49]. The implementation of screening 
strategies that include mpMRI would avoid a substantial number 
of unnecessary  prostate biopsies and other disease diagnoses [50, 51]. 

NOVEL MOLECULAR TESTS 
Different molecular biomarkers  have been proposed to identify 
men with significant prostate cancer. These tools based on algo-
rithms including PSA or other proteins and clinical information 
can identify clinically significant disease with high accuracy and 
might further decrease the risk of overdiagnosis [52-55]. 

Nonetheless, they should not be considered as alternatives to 
PSA screening and should not be used as reflex tests. They provide 
complimentary information that enhance prediction of high-grade 
prostate cancer. Their integration with other tools such as mpMRI 
might ultimately reduce the number of unnecessary biopsies with-
out increasing the risk of missing a significant disease [57, 58]. 

ACTIVE SURVEILLANCE FOR MEN WITH LOW RISK 
PROSTATE CANCER
Well-selected men with low-risk prostate cancer might be includ-
ed in active surveillance programmes with the aim of reducing 
the risk of overtreatment without losing the window of curability 
[59, 60]. Patients managed with active surveillance receive periodic 
assessments with PSA measurements, digital rectal examination, 
mpMRI, and eventually prostate biopsies. Treatment starts as 
soon as the aggressive but still curable disease is detected in men 
with an adequate life expectancy. 

This approach reduces treatment-related side effects like urinary 
incontinence and erectile dysfunction in up to 65% of patients 
with low- or intermediate-risk disease at 15-year follow-up [60, 61]. 
As a consequence, active surveillance is currently recommended 
by the European Association of Urology for the management of 
all men with low-risk prostate cancer with an adequate life ex-
pectancy [59]. 
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5.  Conclusions – urgent 
action required!

The European Union can no longer continue to overlook the most 
common cause of cancer in men in Europe which developed to be 
the number two cancer killer in men. Urgent action is required to 
ensure the new Commission is mandated to support EU Member 
States in prostate cancer screening in their national cancer plans.

The implementation of PSA-based screening at a European level 
to decrease prostate cancer mortality and improve Quality of 
Life should be discussed again in the light of the current evidence 
and should be included in the policy agenda of the European 
Commission. IPAAC is a possible vehicle to introduce a policy up-
date on prostate cancer screening.

The 2003 Council Recommendations on population-based 
screening should be updated to include Prostate Cancer. The 
new European Commission should be mandated by this or other 
mechanisms by the European Parliament and EU Member States 
to produce guidelines on Prostate Cancer Screening to support 
EU Member States. 

The  EAU Guidelines could form the foundation of these recom-
mendations as they are evidence-based and developed from a 
multidisciplinary point of view.

EU Member States should also bring good implementation prac-
tice on Prostate Cancer Screening to the Steering Group on 
Health Promotion, Disease Prevention and Management of non-
communicable diseases. This in turn should encourage the Euro-
pean Commission to channel appropriate support and funding to 
Prostate Cancer screening and research.

Let’s use the opportunity of new elections and a new Commis-
sion to ensure that Prostate Cancer is given the priority at EU 
level that is needed! 

Chapter 5



10

6. List of Contributors

Chapter 6

Hendrik Van Poppel
EAU Adjunct Secretary General Education, Belgium

Chris Chapple
EAU Secretary General, UK

Francesco Montorsi

EAU Adjunct Secretary General - Science, Italy

Giorgio Gandaglia
Urologist at Vita-Salute San Raffaele University, Italy

Monique Roobol
Professor Decision Making in Urology, The Netherlands

Nicolas Mottet
Chairman Prostate Cancer Panel  EAU Guidelines Office, 

France

Peter Albers
Member EAU Scientific Congress Committee, Germany

Per-Anders Abrahamsson
Past EAU Secretary General, Sweden

André Deschamps
Chairman of EUomo, Belgium

ACKNOWLEDGEMENTS

Michelle Battye
EAU EU Policy Coordinator, Sheffield

Tony Beaman
Senior European Policy Manager, NHS European Office, 

Brussels

Jarka Bloemberg
EAU Manager Marketing & Communications, Arnhem

Sarah Collen
Senior European Policy Manager, NHS European Office, 

Brussels

Linsey Ronge
Secretary, Urology Department, Leuven



11

1.  Bray, F., et al., Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin, 2018. 68(6): p. 394-
424.

2.  Ferlay, J., et al., Cancer incidence and mortality patterns in 
Europe: Estimates for 40 countries and 25 major cancers in 
2018. Eur J Cancer, 2018. 103: p. 356-387.

3.  Hamdy, F.C., et al., 10-Year Outcomes after Monitoring, 
Surgery, or Radiotherapy for Localized Prostate Cancer. N 
Engl J Med, 2016. 375(15): p. 1415-1424.

4.  Cornford, P., et al., EAU-ESTRO-SIOG Guidelines on Prostate 
Cancer. Part II: Treatment of Relapsing, Metastatic, and 
Castration-Resistant Prostate Cancer. Eur Urol, 2017. 71(4): p. 
630-642.

5.  Forsmark, A., et al., Health Economic Analysis of Open and 
Robot-assisted Laparoscopic Surgery for Prostate Cancer 
Within the Prospective Multicentre LAPPRO Trial. Eur Urol, 
2018. 74(6): p. 816-824.

6.  Wu B, et al., Cost of care for patients with metastatic 
castration-resistant prostate cancer initiating on docetaxel 
versus oral targeted therapies in the United States. Journal 
of Clinical Oncology, 2018. 36(30, suppl.): p. 88.

7.  Schroder, F.H., et al., Screening and prostate cancer 
mortality: results of the European Randomised Study of 
Screening for Prostate Cancer (ERSPC) at 13 years of follow-
up. Lancet, 2014. 384(9959): p. 2027-35.

8.  Osses, D.F., et al., Results of Prostate Cancer Screening in a 
Unique Cohort at 19yr of Follow-up. Eur Urol, 2018.

9.  de Koning, H.J., et al., The efficacy of prostate-specific 
antigen screening: Impact of key components in the ERSPC 
and PLCO trials. Cancer, 2018. 124(6): p. 1197-1206.

10.  Arnsrud Godtman, R., et al., Opportunistic testing versus 
organized prostate-specific antigen screening: outcome 
after 18 years in the Goteborg randomized population-
based prostate cancer screening trial. Eur Urol, 2015. 68(3): 
p. 354-60.

11.  Tsodikov, A., et al., Reconciling the Effects of Screening on 
Prostate Cancer Mortality in the ERSPC and PLCO Trials. Ann 
Intern Med, 2017. 167(7): p. 449-455.

12.  Vickers, A.J., et al., Empirical estimates of prostate cancer 
overdiagnosis by age and prostate-specific antigen. BMC 
Med, 2014. 12: p. 26.

13.  Vickers, A., et al., Individualized estimation of the benefit of 
radical prostatectomy from the Scandinavian Prostate Cancer 
Group randomized trial. Eur Urol, 2012. 62(2): p. 204-9.

14.  Moyer, V.A. and U.S.P.S.T. Force, Screening for prostate 
cancer: U.S. Preventive Services Task Force recommendation 
statement. Ann Intern Med, 2012. 157(2): p. 120-34.

15.  Drazer, M.W., D. Huo, and S.E. Eggener, National Prostate 
Cancer Screening Rates After the 2012 US Preventive Services 
Task Force Recommendation Discouraging Prostate-Specific 
Antigen-Based Screening. J Clin Oncol, 2015. 33(22): p. 2416-
23.

16.  Negolita, S., After long decline, death rates from prostate 
cancer stop falling. Washington Post, 2018.

17.  American Cancer Association, Cancer statistics, 2019.
18. https://www.bbc.com/news/health-43669439. 2018.
19.  Vickers, A.J., et al., The Memorial Sloan Kettering Cancer 

Center Recommendations for Prostate Cancer Screening. 
Urology, 2016. 91: p. 12-8.

20.  Andriole, G.L., et al., Prostate cancer screening in the 
randomized Prostate, Lung, Colorectal, and Ovarian Cancer 
Screening Trial: mortality results after 13 years of follow-up. 
J Natl Cancer Inst, 2012. 104(2): p. 125-32.

21.  Pinsky, P.F., et al., Extended follow-up for prostate cancer 
incidence and mortality among participants in the Prostate, 
Lung, Colorectal and Ovarian randomized cancer screening 
trial. BJU Int, 2018.

22.   Shoag, J.E., S. Mittal, and J.C. Hu, Reevaluating PSA Testing 
Rates in the PLCO Trial. N Engl J Med, 2016. 374(18): p. 1795-6.

23.  Marcus, P.M., et al., Conceptualizing overdiagnosis in cancer 
screening. J Natl Cancer Inst, 2015. 107(4).

24.  Draisma, G., et al., Lead time and overdiagnosis in prostate-
specific antigen screening: importance of methods and 
context. J Natl Cancer Inst, 2009. 101(6): p. 374-83.

25.  Abdollah, F., et al., Cancer-specific and other-cause mortality 
after radical prostatectomy versus observation in patients 
with prostate cancer: competing-risks analysis of a large 
North American population-based cohort. Eur Urol, 2011. 
60(5): p. 920-30.

26.  Martin, R.M., et al., Effect of a Low-Intensity PSA-Based 
Screening Intervention on Prostate Cancer Mortality: The 
CAP Randomized Clinical Trial. JAMA, 2018. 319(9): p. 883-
895.

27.  Loeb, S., et al., Overdiagnosis and overtreatment of prostate 
cancer. Eur Urol, 2014. 65(6): p. 1046-55.

28.  Orchid, U.C., Prostate Cancer: Britain’s growing problem. 
https://orchid-cancer.org.uk/news/prostate-cancer-
britainsgrowing-problem/, 2018.

29.  Sanghera, S., et al., Cost-effectiveness of prostate cancer 

7. References

Chapter 7



12

screening: a systematic review of decision-analytical 
models. BMC Cancer, 2018. 18(1): p. 84.

30.  Jemal, A., et al., Prostate Cancer Incidence and PSA Testing 
Patterns in Relation to USPSTF Screening Recommendations. 
JAMA, 2015. 314(19): p. 2054-61.

31.  Cohn, J.A., et al., Primary care physician PSA screening 
practices before and after the final U.S. Preventive Services 
Task Force recommendation. Urol Oncol, 2014. 32(1): p. 41 
e23-30.

32.  Hu, J.C., et al., Increase in Prostate Cancer Distant Metastases 
at Diagnosis in the United States. JAMA Oncol, 2017. 3(5): p. 
705-707.

33.  Mottet, N., et al., EAU-ESTRO-SIOG Guidelines on Prostate 
Cancer. Part 1: Screening, Diagnosis, and Local Treatment 
with Curative Intent. Eur Urol, 2017. 71(4): p. 618-629.

34.  Heidenreich, A., et al., Early detection of prostate cancer: 
European Association of Urology recommendation. Eur 
Urol, 2013. 64(3): p. 347-54.

35.  Carter, H.B., et al., Early detection of prostate cancer: AUA 
Guideline. J Urol, 2013. 190(2): p. 419-26.

36.  Force, U.S.P.S.T., et al., Screening for Prostate Cancer: US 
Preventive Services Task Force Recommendation Statement. 
JAMA, 2018. 319(18): p. 1901-1913.

37.  Louie, K.S., et al., Do prostate cancer risk models improve 
the predictive accuracy of PSA screening? A meta-analysis. 
Ann Oncol, 2015. 26(5): p. 848-64.

38.  Lilja, H., et al., Prediction of significant prostate cancer 
diagnosed 20 to 30 years later with a single measure of 
prostate-specific antigen at or before age 50. Cancer, 2011. 
117(6): p. 1210-9.

39.  Preston, M.A., et al., Baseline Prostate-Specific Antigen 
Levels in Midlife Predict Lethal Prostate Cancer. J Clin Oncol, 
2016. 34(23): p. 2705-11.

40.  Lilja, H., et al., Long-term prediction of prostate cancer up to 
25 years before diagnosis of prostate cancer using prostate 
kallikreins measured at age 44 to 50 years. J Clin Oncol, 2007. 
25(4): p. 431-6.

41.  Preston, M.A., et al., Baseline Prostate-specific Antigen Level 
in Midlife and Aggressive Prostate Cancer in Black Men. Eur 
Urol, 2018.

42.  Stattin, P., et al., Improving the Specificity of Screening for 
Lethal Prostate Cancer Using Prostate-specific Antigen and 
a Panel of Kallikrein Markers: A Nested Case-Control Study. 
Eur Urol, 2015. 68(2): p. 207-13.

43.  Vickers, A.J., et al., Strategy for detection of prostate cancer 
based on relation between prostate specific antigen at age 
40-55 and long term risk of metastasis: case-control study. 
BMJ, 2013. 346: p. f2023.

44.  Howard, D.H., Life expectancy and the value of early 
detection. J Health Econ, 2005. 24(5): p. 891-906.

45.  Heijnsdijk, E.A., et al., Quality-of-life effects of prostate-
specific antigen screening. N Engl J Med, 2012. 367(7): p. 595-
605.

46.  Gandaglia, G., et al., The Problem Is Not What to Do with 
Indolent and Harmless Prostate Cancer-The Problem Is How 
to Avoid Finding These Cancers. Eur Urol, 2016. 70(4): p. 547-
548.

47.  Futterer, J.J., et al., Can Clinically Significant Prostate Cancer 
Be Detected with Multiparametric Magnetic Resonance 
Imaging? A Systematic Review of the Literature. Eur Urol, 
2015. 68(6): p. 1045-53.

48.  Ahmed, H.U., et al., Diagnostic accuracy of multi-parametric 
MRI and TRUS biopsy in prostate cancer (PROMIS): a paired 
validating confirmatory study. Lancet, 2017. 389(10071): p. 
815-822.

49.  Kasivisvanathan, V., et al., MRI-Targeted or Standard Biopsy 
for Prostate-Cancer Diagnosis. N Engl J Med, 2018. 378(19): p. 
1767-1777.

50.  Grenabo Bergdahl, A., et al., Role of Magnetic Resonance 
Imaging in Prostate Cancer Screening: A Pilot Study Within 
the Goteborg Randomised Screening Trial. Eur Urol, 2016. 
70(4): p. 566-573.

51.  Alberts, A.R., et al., Characteristics of Prostate Cancer 
Found at Fifth Screening in the European Randomized 
Study of Screening for Prostate Cancer Rotterdam: Can We 
Selectively Detect High-grade Prostate Cancer with Upfront 
Multivariable Risk Stratification and Magnetic Resonance 
Imaging? Eur Urol, 2017.

52.  Vickers, A.J., E.A. Vertosick, and D.D. Sjoberg, Value of 
a Statistical Model Based on Four Kallikrein Markers in 
Blood, Commercially Available as 4Kscore, in All Reasonable 
Prostate Biopsy Subgroups. Eur Urol, 2018. 74(4): p. 535-536.

53.  Zappala, S.M., et al., Clinical performance of the 4Kscore 
Test to predict high-grade prostate cancer at biopsy: A 
meta-analysis of us and European clinical validation study 
results. Rev Urol, 2017. 19(3): p. 149-155.

54.  Loeb, S., et al., Prostate Health Index improves multivariable 
risk prediction of aggressive prostate cancer. BJU Int, 2017. 
120(1): p. 61-68.

55.  Van Neste, L., et al., Detection of High-grade Prostate Cancer 
Using a Urinary Molecular Biomarker-Based Risk Score. Eur 
Urol, 2016. 70(5): p. 740-748.

56.  Punnen, S., et al., Optimizing patient's selection for prostate 
biopsy: A single institution experience with multi-parametric 
MRI and the 4Kscore test for the detection of aggressive 
prostate cancer. PLoS One, 2018. 13(8): p. e0201384.

57.  Fenstermaker, M., et al., Risk Stratification by Urinary 
Prostate Cancer Gene 3 Testing Before Magnetic Resonance 
Imaging-Ultrasound Fusion-targeted Prostate Biopsy Among 
Men With No History of Biopsy. Urology, 2017. 99: p. 174-179.

Chapter 7



13

58.  Briganti, A., et al., Active Surveillance for Low-risk Prostate 
Cancer: The European Association of Urology Position in 
2018. Eur Urol, 2018. 74(3): p. 357-368.

59.  Klotz, L., et al., Long-term follow-up of a large active 
surveillance cohort of patients with prostate cancer. J Clin 
Oncol, 2015. 33(3): p. 272-7.

60.  Klotz, L., et al., Active Surveillance Magnetic Resonance 
Imaging Study (ASIST): Results of a Randomized Multicenter 
Prospective Trial. Eur Urol, 2018.

61.  Pereira-Azevedo N, Verbeek JFM, Nieboer D, Bangma CH, 
Roobol MJ. Head-to-head comparison of prostate cancer 
risk calculators predicting biopsy outcome. Transl Androl 
Urol. 2018 Feb;7(1):18-26.

Chapter 7



14

CONTACT DETAILS

European Association of Urology
Mr. E.N. Van Kleffensstraat 5
NL-6842 CV Arnhem
The Netherlands
T +31 (0)26 389 0680
E info@uroweb.org
W www.uroweb.org
 
Postal address:
PO Box 30016
NL-6803 AA Arnhem
The Netherlands



15




