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Introduction
P-MARK is a European project funded by the 
European Commission Sixth Framework Programme 
(FP6). This project addresses the growing need for 
new and improved diagnostic and prognostic markers 
that can discriminate men with clinically irrelevant 
prostate cancer (PCa), curable PCa or life threatening 
PCa (1). 

In P-MARK novel markers are explored using 
innovative mass spectrometry tools. Recently 
developed promising markers include urine marker 
PCA3 and serum markers bone morphogenetic 
protein-6 (BMP-6), osteoprotegerin (OPG), nicked 
PSA, human kallikrein 2 (hK2) and cytochrome P450 
3A5*3 polymorphism (Cyp3A5*3) all of which are now 
being evaluated. For this purpose, a P-MARK 
biorepository composed of well-defined serum and 
urine samples is being constructed. Eventually, the 
markers arising from this project will be offered to the 
industry for commercialisation and to ongoing large 
European clinical studies like the ERSPC (European 
Randomized Study of Screening for Prostate Cancer) 
and the ProtecT (Prostate testing for cancer and 
Treatment) study for clinical implementation. 

The P-MARK consortium is composed of the 
following seven academic and two industrial 
partners:
1.	� Erasmus MC, Rotterdam, the Netherlands 

(Principal investigators Prof. Chris Bangma,  
Prof. Fritz Schröder and Dr. Theo Luider)

2.	� Lund University, Malmö, Sweden  
(Prof. Hans Lilja and Prof. Anders Bjartell)

3.	� University Medical Centre Nijmegen,  
The Netherlands (Prof. Jack Schalken)

4.	� University of Sheffield, United Kingdom  
(Prof. Freddie Hamdy)

5.	� University of Helsinki, Finland  
(Prof. Ulf-Håkan Stenman)

6.	 University of Turku, Finland (Prof. Kim Pettersson)
7.	� Rijksuniversiteit Groningen, The Netherlands 

(Prof. Rainer Bischoff)
8.	� Innotrac Diagnostics Oy, Turku, Finland  

(Dr. Harri Takalo)
9.	� Fujirebio Diagnostics AB (formerly known as 

CanAg Diagnostics AB), Göteborg, Sweden  
(Dr. Olle Nilsson).

The three-year P-MARK project which started on  
1 November 2004 has now entered its final stage. This 
article provides an interim report on the results 
obtained to date.

P-MARK biorepository
The availability of well-
defined clinical samples 
from multiple centres is a 
prerequisite for the 
identification of new 
markers and the 
evaluation of recently 
developed promising markers. For this purpose a P-
MARK biorepository - with central storage at the 
Sheffield School of Medicine Biorepository Facilities – 
was set up by the principal investigators from 
Rotterdam, Malmö, Nijmegen and Sheffield. A 
collection of more than 1,900 historical serum 
samples from the ERSPC and the ProtecT studies and 
the previous European BIOMED project is now in 
place, divided over three Collections:
•	� Collection A: Diagnostic markers (patients with 

PSA < 3 ng/ml or PSA ≥ 3 - ≤ 10 ng/ml and 
healthy men with PSA < 3 ng/ml or PSA ≥ 3 - ≤10 
ng/ml)

•	� Collection B: Predictive markers (patients with 
nadir PSA ≤ 1 ng/ml after radical prostatectomy 
and patients with advanced untreated disease)

•	� Collection C: Prognostic markers (clinical follow-
up > 5 years, various groups ranging from healthy 
men to patients with metastatic disease at 
presentation)

The P-MARK biorepository is currently augmented 
with longitudinal serum, plasma, DNA and RNA 
samples from patients diagnosed with PCa. 
Prospective collection of these biomaterials - 
according to a standardized blood collection protocol 
- is ongoing in Sheffield and Rotterdam, and is soon 
to be initiated in Malmö and Nijmegen. A urine 
collection, now comprising 400 historical urine 
samples collected in Nijmegen, will be enlarged with 
samples obtained by prospective collection.

Marker discovery for PCa
In order to be able to identify markers in serum the 
Rotterdam investigators finalized the development 
and evaluation of a mass spectrometry profiling 
method (2). In short, serum is depleted from the most 
abundant proteins and then digested by trypsin. 
Peptide profiles are generated using matrix-assisted 
laser desorption ionization Fourier-transform mass 
spectrometry (MALDI FT-MS) and PCa-specific peaks 
are identified based on the peak mass. Using this 
method, a discovery set - composed of 27 controls and 
27 metastasized patients and a test set consisting of a 
case-mix of 250 samples from patients with PSA 
between 3 and 10 ng/ml, all derived from the P-MARK 
biorepository, has been studied. A number of 
promising candidate markers could be identified and 
the development of an immunoassay for one of these 
markers is currently ongoing at Fujirebio Diagnostics 
AB. In the final year of P-MARK, new candidate 
markers will be further evaluated in various patient 
groups.

A method for marker discovery in urine consisting of 
sample prepurification followed by nano LC tandem 
mass spectrometry (Q-TOF) was developed in 
Helsinki. This method has been used to study 
naturally occurring peptides in a discovery set of 10 
controls and 10 patients with PCa. A total of 47 
differentially expressed peptides were found. Ten of 
these peptides have been identified and identification 
of the remaining ones is ongoing. The utility of these 
will need to be evaluated in an extended urine 
sample set. Preliminary results indicate that tumour-
associated trypsin inhibitor (TATI) is a candidate 
marker. TATI was previously discovered as a marker 
for ovarian cancer and is also reported to be 
associated with urological cancers like bladder and 
kidney cancer (3). 

Recently developed 
promising markers 
for PCa: PCA3, BMP-
6, OPG, hK2, nicked 
PSA, Cyp3A5*3 and 
alternative markers
PCA3
PCA3 (formerly known as 
DD3 and DD3PCA3) is a 
prostate-specific gene 
that is overexpressed in 
PCa. In a first study on 
108 patients the PCA3 
level in urinary sediments 
obtained after prostatic 
massage, measured by 
RT-PCR, was found to 
have additional 
diagnostic value next to 

PSA. This was confirmed in a multicentre study 
including 534 patients, from which data will be 
published in due time (4). A commercial variant of the 
PCA3 RT-PCR assay has been developed by the 
Genprobe company (San Diego, USA) and its 
diagnostic value is now being tested in patients with 
an elevated PSA and a negative biopsy result in a 
European multicentre study. Within P-Mark, 
preparations for a study on the utility of PCA3 in the 
ERSPC screening cohort are ongoing.

Bone morphogenetic protein-6 (BMP-6)
BMP-6 is a protein that has been shown to be 
overexpressed in patients with advanced stage PCa 
and with skeletal metastases, and may therefore be a 
promising prognostic marker. However, due to a 
combination of poor initial clinical evaluation results 
and technical assay difficulties, the P-MARK 
consortium decided to terminate the further 
development of this potential marker.

Osteoprotegerin (OPG)
A second promising prognostic marker is OPG, a 
protein that regulates bone turnover. In a study on 
389 patients with histologically confirmed PCa and 69 
controls, serum OPG levels at baseline were 
significantly elevated in men who developed disease 
progression compared to those who had stable 
disease. In contrast, PSA levels at baseline did not 
differ between the two groups. This applied equally to 
men with or without metastasis at presentation. 
These findings suggest that serum OPG levels at 
diagnosis could be an important prognostic marker 
and indicator of the aggressive tumour phenotype, 
warranting early and aggressive treatment. For the 
analysis of OPG, a commercial immunoassay is 
available (Biovendor, Czech Republic). There are plans 
to extend the validation of OPG in a multicentre study.

Human kallikrein 2 (hK2)
hK2 is a serine protease similar to PSA. The potential 
value of hK2 as a predictor of tumour aggressiveness 
was evaluated in Turku. Free and total hK2 and free 
and total PSA were measured before treatment in 188 
PCa patients who underwent radical prostatectomy 
(5). Results demonstrated that neither parameter is 
useful in predicting cancer stage or grade on an 
individual basis. Nevertheless, changes in the hK2 and 
PSA concentrations occurred at different points in 
cancer progression, which warrant follow-up studies. 
Another study performed at the Memorial Sloan-
Kettering Cancer Center in New York, USA by Prof. 
Lilja from Malmö, demonstrated that the pre-
treatment level of hK2 significantly enhances the 
prediction of cancer recurrence after radical 
prostatectomy (6). In a subsequent study on 867 
patients, elevated levels of hK2 were found to be 
significantly associated with unfavourable features of 
PCa, like extracapsular extension, seminal vesicle 
invasion and biochemical recurrence (7). These 
promising results on hK2 will now be confirmed in 
multicentre studies using investigational 
immunoassays optimised by Turku and Innotrac.

nicked PSA
Nicked PSA is an internally cleaved, enzymatically 
inactive isoform of PSA that may increase the 
diagnostic specificity of PSA. Preliminary evaluation 
by Malmö and Turku of a cohort of 1,100 biopsied 
patients from four rounds of screening of the 
Göteborg screening study has indicated that nicked 
free PSA, measured by an investigational 
immunoassay as the difference between total free 
PSA and intact free PSA, provides a statistically 
significantly better separation of cancer and benign 
cases, especially in the low PSA range (unpublished 
data). Nicked PSA may also be a valuable prognostic 
marker, since the nicked to total PSA ratio significantly 
differed between pathological stages T2B and T3A as 
well as between WHO grades 2 and 3 in 160 patients 
who underwent radical prostatectomy (unpublished 
data). Multicentre studies are now being designed to 
further study the diagnostic and prognostic value of 
nicked PSA.

Cytochrome P450 3A5*3 polymorphism (Cyp3A5*3)
Genetic polymorphisms in the cytochrome P450 3A 
(CYP3A) family of drug metabolising enzymes have 
been reported to be associated with PCa. Rotterdam 
focused on Cyp3A5*3 as a prognostic marker, but 
evaluation results show that its value as a single 
marker is limited. Further development will focus on 
the combination of Cyp3A5*3 with other genetic 
polymorphisms in the CYP3A family. 

Alternative markers
The P-MARK consortium is open to any promising 
alternative marker for PCa. Currently, the potential 

diagnostic or prognostic value of the fusion transcript 
TMPRSS2-erg, cysteine-rich secretory protein 3 
(CRISP-3), beta-MicroSeminoProtein (MSP) and 
urokinase plasminogen activator receptor (uPAR) is 
being studied. Any results will be made available in 
this final year of the project.

Risk groups in the general population
The identification of risk groups in the general 
population is of pivotal importance to reduce 
overdiagnosis and overtreatment of PCa. The 
international screening data generated in the ERSPC 
will be used by P-MARK to contribute to the 
development of risk stratification. Based on the risk 
analysis of 6,300 men from the first screening round, 
a risk indicator was developed in Rotterdam which 
may be used to guide men who are considering 
having their PSA levels tested. At present, activities 
are ongoing to make the risk indicator available via 
the internet and as a mechanical tool. 

Furthermore, in a study performed by Steyerberg et 
al. using ERSPC data indolent tumours were more 
often demonstrated in patients with screen-detected 
PCa compared to patients with clinically detected PCa 
(8). Based on these observations, an updated 
predicting nomogram for indolent PCa was generated 
(8) and a decision model for active surveillance 
developed, aiming to address overtreatment. This 
model is now being validated in a multicentre study 
called PRIAS (Prostate cancer Research International: 
Active Surveillance). 

Concluding remarks
The P-MARK project is on track and has achieved a 
number of important milestones, including the 
establishment of a P-MARK biorepository and the 
selection of four promising markers (PCA3, OPG, hK2 
and nicked PSA) for further evaluation and validation. 
In the final year of the project, marker discovery by 
proteomics will continue and studies will be initiated 
to reproduce the initial evaluation results on OPG, hK2 
and nicked PSA in a multicentre setting and in 
independent patient cohorts. Furthermore, a 
comparative assessment of markers that are likely to 
overlap in clinical utility - for instance PCA3 versus 
nicked PSA for diagnostic purposes and OPG versus 
hK2 for prognostic purposes – will be started. It is 
quite clear that such studies cannot be finalized 
within the time-frame of P-MARK. Activities are now 
ongoing to continue the progressions made in P-
MARK, for instance via the Seventh Framework 
Programme (FP7). In addition, a P-MARK Biobank 
Foundation will be set up in order to consolidate and 
expand the P-MARK biorepository and to make these 
unique biomaterials available to the urological 
scientific community.

For more information on P-MARK please contact 
project manager Dr. Ellen Schenk (e.schenk-braat@
erasmusmc.nl) or visit the P-MARK website 
(www.p-mark.org).
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Objective of the EAU Regional Meetings is to 
develop a platform where new experimental and 
clinical work from the region is presented to an 
international audience. 

It is the ideal forum for urologists from the region 
to meet colleagues with similar interests and to 
develop urological networks within the region. 

The poster sessions are a key element of the EAU 
regional meetings. In addition state-of-the-art 
presentations by invited speakers will highlight 
topics of current controversy. 

Call for abstracts
Authors are invited to submit abstracts for poster 
presentations. The Advisory Committee will make 
a selection of abstracts according to their 
scientific merits. There will be prestigious awards 
for the best presentations. 

The registration fee will be waived for presenters 
of accepted posters.  

Submission of abstracts can be made on-line 
through www.uroweb.org/abstractsubmission.

 
 

EAU Regional Meetings 2007

EAU 1st North Eastern 
European Meeting

14-15 September 2007
Tampere, Finland

State-of-the-art lectures on:
•	 BPH
•	 Female Urology
•	 Neurogenic LUTS
•	 Prostate Cancer
•	 Renal Cell Cancer

EAU 3rd South Eastern 
European Meeting

5-6 October 2007
Sarajevo, Bosnia and Herzegovina

State-of-the-art lectures on:
•	 Bladder Cancer
•	 BPH
•	 Erectile Dysfunction
•	 Paediatric Urology
•	 Prostate Cancer
•	 Reconstructive Urology
•	 Stones

EAU 1st Eastern Mediterranean 
Meeting

19-20 October 2007
Antalya, Turkey

State-of-the-art lectures on:
•	 Bladder Cancer
•	 BPH
•	 Female Urology
•	 Male Infertility
•	 Prostate Cancer
•	 Renal Cell Cancer
•	 Stones
•	 Surgical Treatment

EAU 7th Central European 
Meeting

26-27 October 2007
Zagreb, Croatia

State-of-the-art lectures on:
•	 Andrology
•	 BPH
•	 Bladder Cancer
•	 Female Urology
•	 Prostate Cancer
•	 Renal Trauma
•	 Reconstructive Urology

Registration
You can register on-line through www.uroweb.
org in the ‘meetings and events’ section.
The registration fee includes access to the 
scientific programme, coffee breaks, lunches, 
social programme and an abstract book. 

Registration fee early fee* late fee

EAU members € 50,- €   75,-

Non EAU members € 75,- € 100,-

* check website for early fee deadlines

CME Accreditation
The regional meetings are accredited within the 
EU-ACME programme by the European Board of 
Urology in compliance with the EBU/UEMS 
regulations – 1 credit per hour with the maximum 
of 6 credit per day and 18 credits for the whole 
event.

EAU Regional Office
P:	 +31 26 389 1751
F:	 +31 26 389 1752
E:	 regionalmeetings@uroweb.org
W:	 www.uroweb.org
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“Robotic surgery to grow 
slowly but surely”, says US 
surgeon
Although in the US robotic surgery is steadily gaining 
attention and application, the cutting-edge technique 
will take some time to be adapted world-wide due to 
differences in medical economics and how medical 
care is paid for in different countries, according to 
Prof. Dr. Gabriel Haas, one of the leading US 
urologists who regularly perform robotic-assisted 
surgical operations. 

“Robot-assisted surgery will increase in the future as 
more applications are identified. We are already 
seeing that trend. In addition to urology, there is the 
opportunity for the use of robotics in general surgery, 
in cardio-thoracic surgery as well as in gynaecological 
procedures,” says Haas, professor and chairman of 
the urology department at the Upstate Medical 
University in New York.

Haas, who was a guest lecturer at the recently held 
ESOU Winter Meeting in Paris, says robotic-assisted 
surgeries offers superior field of visualisation, a 
distinct and main advantage over traditional open 
surgery or even laparoscopy. “The visualisation or the 
field of vision is truly superior to anything open 
surgery is able to afford. Occasionally there is a lack of 
tactile feedback that the surgeon would like to have, 
but in most cases that is not a problem. The long-
standing argument, which is more important good 
visibility or tactile feedback, is not really an issue,” 
Haas explains when queried over the surgeon’s lack 

of feeling on the tensile strength of sutures or the feel 
of tissues.

Moreover, Haas says there is a shorter recovery period 
for patients who had robot-assisted surgery, adding 
the skills of competent surgeons are greatly enhanced 
or improved by robotic techniques due to better 
visualisation and precision. In the US, where the 
demand for robotic procedures is basically market-
driven, Haas notes that more patients are asking for 
robot-assisted operations due to increasing 
awareness or perceived benefits.

In the US, in-patient care is what is truly expensive 
and hospitals are encouraging surgeons to do 
procedures in such a way that patients could be 
discharged sooner. Therefore, Haas explains, 
minimally invasive surgery with the shorter 
hospitalisation times is preferred. For complex 
procedures which are difficult to perform with 
laparoscopy, robotic technology is ideal, and Haas 
notes that hospitals are more willing to pay the price. 
In Europe and elsewhere in the world, the economic 
pressures are different in health care, and the 
purchase of a robot, with an estimated US$ 1 million 
to US$ 2 million price tag for the machine and 
operating costs, may be prohibitive.

“The more knowledge of the advantages of this 
procedure is disseminated, the more likely the public 
will pay attention. Yes, it is market-driven in some 
ways, but on the other hand there are real benefits,” 
he adds. Robotic surgery appeals to patients because 

of the shorter hospitalisation, decreased peri-
operative pain and a patient’s overall recovery period 
is much shorter. 

Haas, who has helped design a training course on 
robotic-assisted surgery, adds that in terms of training 
in robotic surgery the US and Europe can mutually 
benefit from each other’s experience. 

“Learning has always been a two-way street and we 
must not forget that it is here in Europe where these 
original ideas have taken root. Laparoscopic surgery 
as well as robotic surgery has its origins in Europe, 
particularly in France. I and many other surgeons 
have travelled to Europe to learn procedures in 
laparoscopy and robotics,” he says.

He also points out that young doctors should not miss 
on the basics of open surgery, warning that the 
current hype on minimally invasive surgery may lead 
to young urologists lacking the basic skills in open 
surgery.

“Looking at training from a bigger perspective, we 
also have to ask the question ‘What happens to open 
surgical training if all young surgeons only learn 
minimally invasive surgical procedures?’ They still 
have to learn open surgeries because there are cases 
that cannot be helped at all laparoscopically and by 
robotic procedures. Skills in open surgery are a must 
to serve as back-up to a surgeon in certain 
situations,” Haas says.

With regards to the expensive tag price on robotic 
machines and support equipment, not to mention the 
high cost of maintenance and training, Haas says the 
current stable pricing is due to the monopoly of robot 
makers. However, he expects that with the laws of 
economic supply and demand, and the rapid growth 
in technology, prices of robotic equipment may yet 
approach a reasonable level. Data from the website 
Intuitive Surgical indicate that about 10% of radical 
prostatectomy in 2005 in the US were robot-assisted, 
and around 40% per cent in 2006.

By Joel Vega
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