Introduction
Currently the early detection of prostate cancer (PCa) relies primarily on:

o digital rectal examination (DRE) of the prostate
« the serum prostate specific antigen (PSA) concentration.

The outcome of both tests can result in a prostate biopsy to confirm the diagnosis of PCa. Each of
these three measures has shortfalls that contribute to an increasing number of unnecessary biopsies.

DRE

DRE is a standard procedure used in the diagnosis of PCa but:

e it has a very low positive predictive value (PPV) in identifying PCa: 10-20% in men with
low PSA values (< 4.0 ng/mL).
 its reproducibility is poor and inter-examiner variability high.

DRE remains an important part of early PCa diagnosis. However, these shortcomings underscore
the need for additional diagnostic measures.
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Serum PSA measurement is another standard tool in the diagnosis of PCa but: ﬂ | |

e PSA is not PCa-specific. Several other prostate conditions that are not malignant can result
in elevated serum PSA levels, such as lower urinary tract symptoms suggestive of benign
prostatic hyperplasia (LUTS/BPH) and prostatitis.

e serum PSA in a concentration up to 10 ng/mL also has a rather low PPV (approximately 20-
30%).

Serum PSA remains a useful and cost-effective test. However, the lack of specificity for PCa
underscores the need for additional diagnostic measures.



Prostate biopsy

Transrectal ultrasound (TRUS)-guided biopsy provides the definitive diagnosis of PCa
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but:

e due to the low PPV of DRE and serum PSA, approximately two thirds of men will undergo
an unnecessary initial biopsy. This number will grow due to the increased tendency for
screening and use of lower serum PSA thresholds.

« if the biopsy is negative, this can create a false sense of security. As less than 1% of total
prostate tissue is examined after biopsy, there exists a good possibility that some cancer will
be missed. Approximately 10-35% of men with PCa remain undiagnosed after a single
sextant biopsy. Therefore, an initial negative biopsy may trigger repeat biopsies.

« the high percentage of initial negative and subsequent repeat biopsies will increase health
care costs and diminish patients’ quality of life. Biopsies induce anxiety because of the fear
of having PCa and they cause discomfort, pain and complications: Table 1). Also, more rare
(<1%) but severe complications, such as septicaemia, can occur.

Table 1: Percent of patients reporting complications following a 6-12 core prostate biopsy (range
reported in prospective studies involving at least 100 patients)

Complication: % of patients
Discomfort 34-70%

Pain 50-70%
Haematuria 10-74%
Haematospermia 10-78%
Rectal bleeding 1-40%

Conclusion

Taking all these factors into consideration, there is obviously a need for additional diagnostic tests
with improved specificity / greater PPV for PCa that, consequently, can better identify patients with
a high probability of a positive biopsy. This should help in making better biopsy decisions and
reducing the number of biopsies.

Introduction



Currently the early detection of prostate cancer (PCa) relies primarily on

o digital rectal examination (DRE) of the prostate and
e the serum prostate specific antigen (PSA) concentration.

The outcome of both tests can result in a prostate biopsy to confirm the diagnosis of PCa. Each of
these three measures has shortfalls that contribute to an increasing number of unnecessary biopsies.
PCAS3 (Prostate CAncer gene 3) is a new tool available in a simple urine test to help make better
biopsy decisions in the diagnosis of PCa. It is CE-marked (November 2006) and available as the
PROGENSA™ PCA3 Assay in Europe.

PCAS3 and its role in making better biopsy decisions
Discovery of PCA3

e The PCA3 Assay (Prostate Cancer Gene 3; in the past referred to as DD3) is the first gene-based
diagnostic test to help solve the current challenges associated with the diagnosis of PCa.

e The PCA3 gene was discovered by Dr. Marion Bussemakers while working with Dr. Jack Schalken at
the University of Nijmegen in the Netherlands and in the laboratory of Dr. William Isaacs at Johns
Hopkins University in Baltimore [1].

e They discovered that messenger RNA (MRNA) of the PCA3 gene is highly over-expressed (median
66-fold) in >95% of PCa tissue compared to normal or benign prostate tissue of the same patients
[1,2].

e Incontrast to serum PSA, PCA3 is not only prostate-specific, but also PCa-specific [1]. In contrast to
serum PSA, prostate volume does not affect the PCA3 Assay result (Figure).
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e The PROGENSA™ PCA3 Assay from Gen-Probe Incorporated was CE-marked in November 2006 and
is available in Europe.


http://www.pca3.org/pro/dilemmas/current-dilemmas-in-the-diagnosis-of-prostate-cancer

Usage of the PCA3 Assay in clinical practice

The PCA3 Assay [3] is a simple urine test and detects the presence of PCA3 messenger RNA
(mRNA,; Figure / click for animation):

1. Perform a DRE (3 strokes per lobe) to release a sufficient number of prostate cells into the urine
2. Post-DRE, collect 20-30 mL first-catch urine from the patient
3. Transfer 2.5 mL of urine to the transport tube and send it as soon as possible to the PCA3 testing

laboratory.
4. Using transcription-mediated amplification (TMA) technology, PCA3 mRNA molecules are amplified

and the PCA3 Score is calculated
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Interpreting the PCA3 Score for making better biopsy decisions

Several clinical studies have evaluated the use of the PCA3 Score in aiding the decision whether or
not to biopsy. These studies included men who had their first biopsy and men scheduled for repeat

biopsy.

US data, first biopsy [4]

US data, repeat biopsy [5]

In 260 American men (mean serum PSA around 8 ng/mL) who were scheduled for a first biopsy, the
PCA3 Score was determined and related to prostate biopsy outcome.
In total, 111 men (43%) had a positive biopsy.

The percentage of men with a positive biopsy increased with the PCA3 Score.

A PCA3 Score cut-off of 35 provided the greatest diagnostic accuracy, i.e. balance between
sensitivity (50%) and specificity (77%).
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a PCA3 Score < 35 (Figure).
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Another study involved 233 American men (mean serum PSA 7.4 ng/mL) who had had at least 1

negative previous biopsy and were scheduled for repeat biopsy.
The PCA3 Score was also determined and related to prostate biopsy outcome.


http://www.pca3.org/pro/labs
http://www.pca3.org/pro/labs

In total, 60 men (27%) had a positive biopsy.

The percentage of men with a positive biopsy increased with the PCA3 Score.

A PCA3 Score cut-off of 35 provided the greatest diagnostic accuracy, i.e. balance between
sensitivity (58%) and specificity (72%).
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with a PCA3 Score < 35 (Figure).
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European data, repeat biopsy [6]

In a preliminary analysis, 199 European men (mean serum PSA 8.2 ng/mL) had had 1-2 previous
negative biopsies and were scheduled for repeat biopsy. In these men, the PCA3 Score was also
determined and related to prostate biopsy outcome.

The results were very consistent with the US data.

In total, 49 men (25%) had a positive biopsy.

The percentage of men with a positive biopsy increased with the PCA3 Score.

A PCA3 Score cut-off of 35 provided the greatest diagnostic accuracy, i.e. balance between
sensitivity (57%) and specificity (73%).
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with a PCA3 Score < 35 (Figure).
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PCAS3 and its role in making better prognosis decisions

So far, one study has evaluated if the PCA3 Score could be used as an additional test for predicting
the prognosis of men diagnosed with PCa [7].

In this study, 83 men with prostate cancer scheduled for radical prostatectomy also had their PCA3
Score measured.

The PCA3 Score correlated with total tumour volume and tumour grade in prostatectomy
specimens.

The mean PCA3 Score in men with low volume tumours (< 0.5 mL) was significantly lower than in

men with intermediate volume (0.5-2.0 mL; PT  nd®nnanov 2NJ KA I R= @B dzY S

tumours.
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significantly lower than in men with significant cancers (P= 0.004) (Figure).
¢ A high PCA3 Score seems to be helpful in predicting which men with PCa have a high probability of
significant PCa.
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In what subjects can PCAS3 help make better decisions in the
diagnosis and treating of PCa?

There are 4 scenarios in which PCA3 could help in making better decisions in diagnosing and
treating PCa:

1. 6KAOK YSY S$AGK x M yS3IFLGAGS oAz2lLlAeé KIF@S |

2. which men with an elevated PSA level (between 2.5 and 10 ng/mL) or a low PSA level but a
suspicious DRE have a high probability of a positive first biopsy

3. which men with PCa have a high probability of significant PCa

4. which men with PCa have a high probability of disease progression on watchful waiting

What will the PCAS3 report look like?

This figure shows how the laboratory will provide feedback on the PROGENSA™ PCA3 Assay
and how you should interpret the PCA3 Score.
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http://www.pca3.org/pro/pca3-utility/high-probability-of-a-positive-repeat-biopsy
http://www.pca3.org/pro/pca3-utility/high-probability-of-a-positive-first-biopsy
http://www.pca3.org/pro/pca3-utility/high-probability-of-a-positive-first-biopsy
http://www.pca3.org/pro/pca3-utility/probability-of-significant-pca
http://www.pca3.org/pro/pca3-utility/high-probability-of-disease-progression
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Prostate Cancer gene 3 (PCA3): development and internal
validation of a novel biopsy nomogram
Chun FK, de la Taille A, van Poppel H, Marberger M, Stenzl A, Mulders PFA, Huland H, Abbou

C-C, Stillebroer AB, van Gils MPMQ, Schalken JA, Fradet Y, Marks LS, Ellis W, Partin AW,
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This study in 809 men referred for (repeat) prostate biopsy showed that incorporation of Prostate
CAncer gene 3 (PCA3) into a multivariate model predicting the outcome of a biopsy significantly
increases the predictive accuracy of the model. Based on this multivariate model a nomogram was
developed which may assist patients and physicians in deciding whether a prostate biopsy is
necessary

Mean and median PCA3 Scores were statistically significantly higher in men with a positive biopsy
vs. those with a negative biopsy (P<0.001)

In PCA3 Score cut-off analysis for predictive accuracy, a cut-off of 17 was identified as the most
statistically significant cut-off

In univariate analysis age, digital rectal examination (DRE), prostate specific antigen (PSA) level,
prostate volume, previous biopsy, and PCA3 Score were statistically significant predictors of a
positive biopsy. The PCA3 Score had the highest predictive accuracy, regardless of cut-off used. Of
the PCA3 scores, the continuously coded PCA3 Score had the highest predictive accuracy (0.679).
The PCA3 Score cut-off 17 had the highest odds ratio for predicting PCa at biopsy

In multivariate analysis all above mentioned variables were statistically significantly independent
predictors of a positive biopsy. Incorporating PCA3 into a base model including these variables
improved its bootstrap-adjusted predictive accuracy with 2.3%-4.6% depending on the cut-off used.
The highest increment in predictive accuracy (of 4.6%) was achieved by incorporating PCA3 Score
cut-off 17; this significantly increased the predictive accuracy from 0.68 for the base model
(without PCA3) to 0.73 (P=0.04)

Based on the multivariate analysis, a nomogram incorporating PCA3 was developed which was
superior to the nomogram without PCA3 in diagnostic accuracy and on local regression
nonparametric calibration plots

It was concluded that PCA3 is a statistically significant independent and informative novel marker
capable of increasing the predictive accuracy of multivariate models. The PCA3 nomogram better
identifies men at risk of harbouring prostate cancer and may assist patients and physicians in
deciding whether a prostate biopsy is necessary

In the editorial comment to this article, it was discussed that although this study supports the use
of PCA3 in the diagnosis of prostate cancer some key questions need to be answered:
1. Normal ranges of PCA3 in the population
2. The optimal cut-off value of PCA3 as an indicator for prostate biopsy. It was recommended that
this should be addressed in future larger studies, separately for first- and repeat biopsy situations
3. The role and characteristics of PCA3 according to various PSA strata.

The author concluded that PCA3 represents a novel and promising marker in the diagnosis and
staging of PCa

Reviewed by

Prof. H. van Poppel

Prostate cancer diagnosis in the new millennium: strengths
and weaknesses of prostate-specific antigen and the discovery
and clinical evaluation of prostate cancer gene 3 (PCA3)

Kirby RS, Fitzpatrick JM and Irani J; BJU Int 2009;103:441-5

Currently, the diagnosis of prostate cancer (PCa) relies on the outcome of a digital rectal
examination (DRE) and serum total prostate specific antigen (PSA) levels, which may lead to a
decision to perform a prostate biopsy (Bx)



e However, the DRE outcome is subjective and has a low predictive value. The serum total PSA level
is subject to flaws, mainly related to its non-specificity for PCa, and is also a poor indicator of the
aggressiveness of PCa

e These flaws may lead to over-diagnosis and over-treatment of PCa. Complementary indicators are
needed to better inform the decision to biopsy or to proceed to active therapy

e PCA3 (Prostate CAncer gene 3) is a gene-based marker that is, unlike PSA, highly specific for PCa.
The Progensa® PCA3 Assay is a non-invasive test that detects the presence of PCA3 messenger RNA
(mRNA) in urine. The PCA3 Score is calculated as the ratio of PCA3 and PSA mRNA. PCA3 sample
collection and urine specimen stability are robust: informative rates (% of urine samples having
adequate concentrations of PCA3 and PSA mRNA for calculation of PCA3 Score) are > 99%
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To aid in first biopsy decisions in men in whom the serum total PSA levels are inconclusive (2.5-10
ng/mL)

To aid in repeat biopsy decisions in men in whom the DRE and serum PSA levels are suspicious
and/or family history and other factors indicate an increased risk of PCa
To aid in the decision on treatment strategy (radical prostatectomy vs. active surveillance) in men
with a positive biopsy in whom the aggressiveness of PCa is unknown

e Several clinical studies have consistently shown a better diagnostic accuracy for the PCA3 Score vs.
serum total PSA

e The PCA3 Score, is in contrast to serum total PSA level, not associated with prostate volume

e The PCA3 Score may be associated with PCa aggressiveness. The PCA3 Score has been shown to
correlate with total tumour volume and Gleason score in prostatectomy samples. In addition, the
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e The performance of the PCA3 Score is independent of serum total PSA levels
Logistic regression analyses and the incorporation of the PCA3 Score in to the Prostate Cancer
Prevention Trial (PCPT) risk calculator showed that the PCA3 Score can be combined with other
factors, such as prostate volume, DRE outcome and serum total PSA level, into a nhomogram to
improve the prediction of PCa at biopsy

e It was concluded that the PCA3 Score supplements serum total PSA in PCa diagnosis and is
insensitive to the non-specific factors that can affect serum total PSA. The addition of PCA3 to the
dzNRf 23Aa0Qa& RAIF3Iy2aiGA0 (22t zificity and predidtive halLB. S RA |
turn, biopsy and management decisions might be better informed. This has the potential to
improve the overall level of patient care

Reviewed by

Prof. J. Schalken

PCAS test: success story from laboratory to the market place

Interview with Prof. J. Schalken, Radboud University Nijmegen, The Netherlands

e This interview with Prof. Jack Schalken was published on 26-09-2008 on Urosource.com, a medical-
urological website published by the European Association of Urology (EAU).

e In this interview Prof. Schalken discusses the advantages of the PCAS test:

e Serum prostate specific antigen (PSA) screening causes over-diagnosis (i.e. diagnosis of many
patients with indolent cancer) and triggers over-treatment. The Prostate Cancer gene 3 (PCA3) test
is in this respect advantageous as it has a much higher specificity than PSA.



e The PCAS3 test also detects aggressive cancers in the majority of cases, while PSA is not at all
selective for aggressive cancers,

« Prof. Schalken refers to a recently published European study by Haese et al.! that showed that the
PCA3 test may aid in deciding which patients need a repeat biopsy. A higher PCA3 Score
corresponded with an increasing probability of a positive repeat biopsy. The PCA3 Score had a
greater diagnostic accuracy than %free PSA for predicting repeat biopsy outcome.

e The interview also discusses the current place of the PCA3 test in clinical practice. According to
Prof. Schalken, the PCA3 test changes clinical practice in that it offers a more rational biopsy
schedule: perform a repeat biopsy when a patient has had a prior negative biopsy and a positive
PCA3 test and do not perform a repeat biopsy when a patient has had a prior negative biopsy but a
negative PCA3 test. A prior negative biopsy and a high PCA3 Score may indicate a potentially
aggressive cancer and further diagnostic tests are in this case required. The use of the PCA3 test in
active surveillance and screening is currently being evaluated.

e Regarding the future of the PCA3 test, Prof. Schalken indicates that PCA3 can be the basis for a
panel of markers that give information about the presence of significant cancer. In addition, he
indicates that great progress is being made in molecular testing and that in 5 years time PCA3
testing may well be available at or near the site of patient care. This will greatly improve the
efficiency and logistics of clinics.

e Commercial companies are often involved in de development of diagnostic tests. In this respect,
Prof. Schalken comments that at the Radboud University research tests are developed. However, to
turn these tests into clinically viable products unique skills, expertises and resources are required.
Universities do not have the money, expertise or skills needed for this, while commercial
companies do. Therefore, he considers it essential for commercial companies to assist in the
development of diagnostic tests.

e Prof. Schalken advocates for reimbursing the PCA3 test through the healthcare system. It should be
emphasized to politicians, both in Brussels and in local countries, that diagnostic tests are very
important as they can also have a vast impact on treatment strategies.

1) Haese A, et al. Clinical utility of the PCA3 urine assay in European men scheduled for repeat
biopsy. Eur Urol 2008;54:1081-8.

Reviewed by

Prof. J. Schalken

PCAS3 urine mRNA testing for prostate carcinoma: patterns of
use by community urologists and assay performance in
reference laboratory setting

Shappell SB, Fulmer J, Arguello D, Wright BS, Oppenheimer JR, Putzi MJ. Urology 2008; in press
(doi:10.1016/j.urology.2008.08.459)

e This community-based study shows that the PCA3 test performs well in clinical practice with a high
informative rate (98%), a strong agreement between laboratories (94%) and a high sensitivity
(72.7%) and specificity (84.2%; PCA3 Score cut-off 35).

e This US study evaluated the patterns of use of the PCA3 test by community urologists and
determined the performance of the PCA3 test in a reference laboratory setting.

e A total of 278 PCA3 tests were performed between December 2006 and June 2007. Of the men
with available data in biopsy history, 55.5% had undergone > 1 prior biopsy. Of the men with
available serum prostate specific antigen (PSA) levels, 80.6% had a PSA level 2.5-10 ng/mL.


http://www.pca3.org/pro/news-1/the-pca3-score-helps-to-decide-who-needs-a-repeat-biopsy-and-may-be-indicative-of-clinical-stage-and-significance-of-prostate-cancer/view

e The PCA3 test was very robust: the informative rate was 97.5% (informative rate: percentage of
urine samples that contain sufficient PCA3 mRNA and PSA mRNA to determine the PCA3 Score).
This implies that in clinical practice few men have to come back to repeat the PCA3 test.

e The PCA3 test showed good inter-laboratory agreement: 47 of 50 (94%) PCA3 testing samples sent
to 2 independent laboratories showed concordant results.

e No correlation was found between the serum PSA level and the PCA3 Score
(r=-0.0845) for patients with both a PCA3 Score and PSA level available (n=183).

e In 35 men who had a reflex PCA3 test (i.e. a PCA3 urine sample was collected at biopsy), the mean
PCA3 Score was higher in those with a positive biopsy compared to those with a negative biopsy
(Figure; note: no statistical analysis was performed).

e In 35 men who had a reflex PCA3 test, the PCA3 test had a sensitivity of 72.7% and specificity of
84.2% for detecting prostate cancer on biopsy (PCA3 Score cut-off 35).
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underwent a (repeat) biopsy. In 13 of these 32 men (41%) prostate cancer was detected; 11 (85%)
of these tumours were considered to be clinically significant. 4 of 32 biopsies (12.5%) demonstrated
HGPIN. 10 out of 19 men (53%) with a positive PCA3 test and a prior negative biopsy, had a positive
repeat biopsy.

e A total of 9 men with a negative PCA3 test (mean PCA3 Score 14.8) underwent a first biopsy, of
which 4 (44%) were positive. However, two of these tumours (50%) were considered clinically
insignificant (while this was the case in 15% of tumours found in patients with a positive PCA3 test).

e It was concluded that the PCA3 test performs well in clinical practice, showing a high informative
rate and a strong agreement between laboratories as well as a high sensitivity and specificity for
detecting prostate cancer. In patients with a high PSA level and prior negative biopsies, the PCA3
test may be useful in choosing between a repeat biopsy and a more conservative follow-up.

Figure
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Schalken

Editorial comment

This study assesses the true clinical utility of PCA3 in a community based setting. Unlike, the first
proof of principle paper on the potential value of urine PCA3 analysis, most studies reported deal
with a selected academic population. The studies shows that in the community based population the
PCAS test performs very well. Interestingly, a positive PCA3 and a negative biopsy was often
associated with a positive repeat biopsy, indicating that the positive predictive value (PPV) is higher
when the follow up is taken into account. A positive PCAS3 test indicates stringent follow up!

Combined analysis of multiple mMRNA markers by RT-PCR
assay for prostate cancer diagnosis

Neves

AF, Aratjo TG, Biase WKFS, Meola J, Alcantara TM, Freitas DG, Goulart LR. Clin

Biochem 2008:41:1191-8

Figure

This study evaluated the differential expression levels of five biomarkers: the androgen receptor
(AR), the enzyme 5h-reductase (SRD5A2), kallikrein 2 (KLK2), the prostate-specific membrane
antigen (PSMA) and Prostate CAncer gene 3 (PCA3) by means of multiplex RT-PCR assays in
prostatic tissue samples from patients with prostate cancer (PCa; n=48) and benign prostatic
hyperplasia (BPH; n=25).

The AR, KLK2, PSMA and PCA3 genes displayed statistically significantly increased transcriptional
levels in PCa tissue samples compared to BPH samples.

The PCA3 transcript demonstrated the greatest difference in gene expression between PCa and
BPH tissue samples of all biomarkers: the relative level of the PCA3 transcript was 5.0 fold higher in
PCa samples compared to BPH samples.

In approximately 75% of the PCa tissue samples, the PCA3 expression was higher than in the BPH
samples.

The presence of PCA3 transcripts in the prostatic tissue sample increased the probability of
detection of PCa by 9-fold (P=0.0002)), while the presence of PCA3 transcripts combined with a
serum prostatic specific antigen (PSA) levelx n Yy 3k Y[ this pfoDaliiy By 28fold
(P<0.0001; Figure).

The PCA3 transcript had the best diagnostic accuracy for detection of PCa, especially when
combined withaserumPSAlevel>x n Yy 3IkY[ oGl of SO d

It was concluded that PCA3 was the biomarker best capable of distinguishing PCa from BPH,
especially when combined with aserumPSAlevel>x n Yy Ik Y[ &
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Reviewed by

Prof. B. Tombal

PCA3 Score before radical prostatectomy predicts

extracapsular extension and tumor volume

Whitman EJ, Groskopf J, Ali A, Chen Y, Blase A, Furusato B, Petrovics G, lbrahim M,
Elsamanoudi S, Cullen J, Sesterhenn IA, Brassell S, Rittenhouse H, Srivastava S, McLeod DG. J

Urol 2008;180:1975-9

e This study in 72 men with prostate cancer (PCa) shows that the PCA3 Score is a predictor of

extracapsular extension and tumour volume in radical prostatectomy specimens.

e This study confirmed that grade migration is common (in 44% of 72 men) and stresses that there is
an urgent need for markers that better predict the pathological stage and significance of PCa.
e Patients with extracapsular extension had a statistically significantly higher median PCA3 Score

than patients without extracapsular extension (P=0.02; Figure).



e The PCA3 Score was an independent predictor of extracapsular extension on uni-variate (P<0.01)
and multi-variate analysis (including biopsy Gleason score and pre-operative prostate specific
antigen (PSA) level; P=0.01).

e Receiver Operating Curve (ROC) analysis for predicting extracapsular extension showed that the
area under the curve (AUC) for the PCA3 Score was 0.732. When the PCA3 Score was combined
with biopsy Gleason score > 6 and pre-operative PSA level, the ROC AUC increased to 0.90.

e Patients with a prostatectomy tumour volume > 2.0 mL had a statistically significantly higher
median PCA3 Score than patients with a tumour volume 0.5-2.0 mL and < 0.5 mL (P=0.01; Figure).

e The PCA3 Score correlated statistically significantly with prostatectomy tumour volume (Spearman
correlation coefficient r=0.38; P<0.01).

e The PCA3 Score was an independent predictor of a prostatectomy tumour volume < 0.5 mL on uni-
variate analysis (P=0.03) and multi-variate analysis (including clinical stage and pre-operative PSA
level; P=0.04).

e It was concluded that the PCA3 Score may provide prognostic information regarding the
pathological stage and significance of PCa. In this respect, the PCA3 Score, and specifically its
combination with the biopsy Gleason score and pre-operative PSA level, may aid in treatment
decisions, i.e. which patients can be managed with active surveillance and which patients need
active therapy. However, the results of this study need to be confirmed in larger scale multi-centre
studies.

Figure

=3
=3
=3
=3

418

w
=Y
w
=3

g P=0,02 g P=0.01
& 40 % 40
§ 30 § 30
s :
5 20 - 187 5 20 s 187
@ ®
£ E

10 10

0~ 0~

with e xtracapsular extension without extracapsular extension Prostatectomy >20 mb 05-20mL <0.5mL

tumour volume

Reviewed by

Prof. H. van Poppel

Editorial comment

This study of PCA3 in men before radical prostatectomy showed a correlation of PCA3 with
tumour volume and extracapsular extension. It remains noteworthy to see that radical prostatectomy
candidates who proved to have intracapsular disease have a median PCA3 Score of 18.7; also those
with tumours between 0.5 and 2.0 mL have median PCA3 Scores of 17.5. Both these figures are far
below the 35 cut off. In line with the remarks in the Editorial comments one could suggest that the
PCA3 Score must not be seen in terms of positive or negative but rather as a gradation of risk. The
combination of PCA3 with preoperative PSA, biopsy Gleason Score, ... will more adequately
predict the risk.

Predicting prostate cancer risk through incorporation of



prostate cancer gene 3

Ankerst DP, Groskopf J, Day JR, Blase A, Rittenhouse H, Pollock BH, Tangen C, Parekh D, Leach
RJ, Thompson I. J Urol 2008;180:1303-8

This publication describes the incorporation of the Prostate CAncer gene 3 (PCA3) Score
into the Prostate Cancer Prevention Trial (PCPT) risk calculator and shows that this
improves the diagnostic accuracy of the calculator.

The PCPT risk calculator combines prostate specific antigen (PSA), digital rectal
examination (DRE), family history, biopsy history, age and race to determine the risk of
prostate cancer (PCa) for individual men. See also: http://www.pca3.org/public/risk-
calculatorsen/suspected-pre-biopsy

A method was developed to incorporate the PCA3 Score into this calculator and the
diagnostic accuracy of the new calculator was assessed.

The Area Under the Curve (AUC) of the Receiver Operating Characteristics (ROC) of the
PCPT risk calculator incorporating PCA3 was statistically significantly higher than that of
the original PCPT risk calculator and PSA but not different from that of PCA3 (Table).

At a specificity of 70%, the sensitivity of the PCPT risk calculator incorporating PCA3 was
higher than that of the original PCPT risk calculator, PCA3 and PSA (Table).

It can be concluded that the incorporation of PCAS3 into the PCPT risk calculator statistically
significantly improves its diagnostic accuracy. This refines the risk estimate of PCa for
individual men when managed in daily clinical practice.

In an editorial comment to this article Dr. de la Taille commented that today the use of the
PCA3 Assay should be considered a revolution for at least 3 major reasons:
1) For the first time, mMRNA testing is now routinely available for daily practice which opens

new possibilities for using biomarkers in urine or serum;
2) The PCA3 Score correlates with PCa risk on repeat biopsy which can help urologists to
better decide whether to repeat biopsies™;

3) The PCAS3 Score may be correlated to PCa aggressiveness and its use in selecting patients
for active surveillance is under consideration?.

1) de la Taille A. Expert Rev Mol Diagn 2007;7:491-7

2) Nakanishi H, et al. J Urol 2008 ;179:1804-9

Table

Diagnostic test ROC AUC P value vs. PCPT + PCA3 Sensitivity at specificity 70%

PCPT
PCPT
PCA3
PSA

More

+ PCA3 0.696 60.2%

0.653 <0.05 56.1%

0.665 >0.05 50.4%

0.607 0.001 48.0%
information:

http://www.nchi.nlm.nih.gov/pubmed/18707724

Does PCAS help identify clinically significant prostate cancer?


http://www.pca3.org/public/risk-calculatorsen/suspected-pre-biopsy
http://www.pca3.org/public/risk-calculatorsen/suspected-pre-biopsy
http://www.ncbi.nlm.nih.gov/pubmed/18707724?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

Loeb S. Eur Urol 2008;54:980-1

e This editorial comments on the recent publication of the European PCA3 (Prostate CAncer gene 3)
repeat biopsy study by Haese A, et al*

e The optimal management for men with persistently elevated prostate specific antigen (PSA) levels
and multiple prior negative prostate biopsies is controversial. The PCA3 urine test has been
suggested to aid in this management issue.

e Haese A, et al showed that in a large population of European men (n=463) mean PCA3 levels were
significantly higher among men who were subsequently diagnosed with prostate cancer (PCa) (vs.
men with a negative repeat biopsy)*.

e Moreover, the PCA3 Score was significantly higher in men with Gleason score 7 tumours (vs.
Gleasonscore>f TOX Of AYAOFt &dlF3S ¢n oq&yda AIWOWTIA Ol WRI
modified Epstein criteria®).

e If PCA3 does correlate with PCa aggressiveness then PCA3 may be useful not only to identify
potential candidates for active surveillance, but also to trigger intervention for those already
enrolled in expectant management protocols.

1) Haese A, et al. Clinical utility of PCA3 urine assay in European men scheduled for repeat biopsy.
Eur Urol 2008;54:1081-8
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Moleculaire diagnostiek van prostaatkanker met PCAS3
(Molecular diagnostics of prostate cancer using PCA3)

J. Schalken, Kanker 2008;32(3):32-4 (article in Dutch)

e This review (article in Dutch) discusses the role of Prostate CAncer gene 3 (PCA3) in the diagnosis
and prognosis of prostate cancer (PCa).

e There is a need for biomarkers that can aid in the diagnosis of clinically significant PCa.
PCA3 mRNA was found to be minimally expressed in normal or benign prostate tissue, but highly
over-expresssed (60-100 fold) in more than 90% of PCa specimens®.

e PCA3is the most PCa-specific gene described to date.

e The PCA3 Assay, that measures PCA3 mRNA in urine samples, has been shown to be a sensitive test
with a high specificity for detecting PCa’.

e In 2007, the CE-marked PROGENSATM PCA3 Assay became available in Europe as a simple urine
test to aid in the diagnosis of PCa. The urine sample is taken after a digital rectal examination (DRE)
accordingtoastt Y RF NRAT SR LINPOSRdA2NB FyR GKS t/!o !
technology for molecular diagnostics.

e Two prospective multi-centre studies in the US and Europe have shown the value of the PCA3 Score
in predicting the presence of PCa in the repeat biopsy in men with 1-2 previous negative
biopsies®*.

e Recent studies also support the use of the PCA3 Assay to aid in the decision on whether or not to
perform a first biopsy®®.

e Inaddition, it has been demonstrated that the PCA3 Score may discriminate indolent from clinically
significant PCa’.

e The PCA3 Assay is clinically available and may contribute in the diagnosis and treatment of PCa (see
table). The role of PCA3 as a prognostic factor is promising but needs to be further evaluated.

Q)¢
Q)¢



Table

Standard PCA3
Biopsy _ Management Role PCA3 Assay
prognostic factor Score
¥ Clinical stage + Intervention / treatment Confirming
and grade
Clinical stage
+ and grade Active surveillance AsiurancS for patient and physician
to “delay” treatment
PSA kinetics
PSA Kinetics ) Conservative follow-up Patient-friendly and cost-saving
PSA Kinetics Advanced imaging Indicates follow-up diagnostics of

diagnostics (contrast MRI)  potential aggressive tumour

1) Bussemakers, MJ et al. DD3: a new prostate-specific gene, highly overexpressed in prostate

cancer. Cancer Res 1999;59:5975-9
2) Hessels D, et al. DD3 (PCA3)-based molecular urine analysis for the diagnosis of prostate
cancer. Eur Urol 2003;44:8-15
3) Marks LS, et al. PCA3 molecular urine assay for prostate cancer in men undergoing repeat
biopsy. Urology 2007;69:532-5
4) Haese A, et al. Clinical utility of the PCA3 urine assay in European men scheduled for repeat
biopsy. Eur Urol 2008;54:1081-8

5) Deras IL, et al. PCA3: a molecular urine assay for predicting prostate biopsy outcome. J Urol
2008;179:1587-92

6) Sokoll LJ, et al. A multicenter evaluation of the PCA3 molecular urine test: pre-analytical
effects, analytical performance, and diagnostic accuracy. Clinica Chimica Acta 2008;289:1-6
7) Nakanishi H, et al. PCA3 molecular urine assay correlates with prostate cancer tumor volume:
implication in selecting candidates for active surveillance. J Urol 2008;179:1804-10
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Editorial comment

The role for the use of PCA3 in clinical practice becomes more and more precise. Its role in
counseling patients that are candidates for a repeat biopsy (men with previous negative biopsies)
gets well established. In the presence of a high PCA3 Score the patient has a significantly higher
chance of having prostate cancer, having a higher stage and higher grade, that is probably best to be
detected early. With a favourable PCA3 Score the chance of having significant cancer is low but it
should be noted that even very low PCA3 scores cannot exclude the presence of cancer.

The role of the use of the PCA3 Assay in patients that never underwent a biopsy is under study.
Similarly, studies are planned on cysto-prostatectomy specimens of bladder cancer patients to
elucidate the relation between clinically unsuspicious prostates that often present with insignificant
or indolent cancers.



Study shows prostate cancer gene 3 (PCA3) correlates with
severity of prostate cancer

e This press release from 8 May 2008 refers to a publication by Nakanishi et al’
[http://www.pca3.org/pro/news-1/pca3-score-correlates-with-tumour-volume-and-grade-in-
prostatectomy-samples/view | which was published in the peer-reviewed Journal of Urology.

e This study demonstrates that the PROGENSATM PCA3 gene-based urine test may be clinically
useful in identifying men with low-grade and/or low-volume prostate cancer for whom active
surveillance would be more appropriate than aggressive treatment.

e The study also shows that the test is a more reliable method than existing diagnostic tools such as
serum prostate specific antigen (PSA)*.

e Mr. Ranjan Thilagarajah, consultant urological surgeon at Broomfield Hospital, Mid Essex Health
¢NHzAG O2YYSYGSRY aY2NB FyR Y2NB RIGF A& SYSNH
fine tune the diagnosis and classification of prostate cancer. The PROGENSA PCA3 test appears to
help differentiate between those that are candidates for active surveillance, and those who need
aggressive treatments, making it a vital part of cutting-S R3S LINRP adl 6 S OF yOSNJI Y y

1) Nakanishi H, et al. PCA3 molecular urine assay correlates with prostate cancer tumour volume:
implication in selecting candidates for active surveillance. J Urol 2008;179:1804-9
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Clinical utility of the PCA3 urine assay in European men
scheduled for repeat biopsy

Haese A, de la Taille A, van Poppel H, Marberger M, Stenzl A, Mulders PFA, Huland H, Abbou C-
C, Remzi M, Tinzl M, Feyerabend S, Stillebroer AB, van Gils MPMQ, Schalken JA. Eur Urol
2008;54:1081-8

e This European study in 463 men with 1-2 previous negative biopsies confirms the clinical utility of
the Prostate CAncer gene 3 (PCA3) Score in guiding the decision which men need a repeat biopsy.

e The PCA3 Score may also be indicative of clinical stage and significance of prostate cancer (PCa).

e The PCA3 Score was superior to % free prostate specific antigen (PSA) for predicting repeat biopsy
outcome.

e The probability of a positive repeat biopsy increased with higher PCA3 Scores.

e The mean PCA3 Score was statistically significantly higher in men with a positive repeat biopsy than
in men with a negative repeat biopsy (Figure).

e The PCA3 Score was independent of the number of previous negative biopsies, age, prostate
volume and serum total PSA level.

e The mean PCA3 Score was statistically significantly higher in men with clinical stage T2 vs. T1c and
Gleason score >= 7 vs. < 7 (Figure).

e ¢KS YSIY t/1o {O2NB gl a adlaAradaarolff awiyARERyIASHAIC
PCa (Figure).

e The mean PCA3 Score was statistically significantly higher in men with high-grade prostate
intraepithelial neoplasia (HGPIN) vs. those without HGPIN.

Figure: Mean and median PCA3 Score


http://www.pca3.org/pro/news-1/pca3-score-correlates-with-tumour-volume-and-grade-in-prostatectomy-samples/view
http://www.pca3.org/pro/news-1/pca3-score-correlates-with-tumour-volume-and-grade-in-prostatectomy-samples/view
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Editorial comment

This is an important confirmatory study on the clinical use of PCA3 to guide the indication for a
repeat biopsy that has demonstrated the clinical significance of this test. As shown previously there
is no relation to prostate size but there is a correlation with tumour stage and grade and even
in HGPIN the PCA3 score was significantly higher. Therefore PCA3 testing will be helpful in
counselling patients that are candidates for a repeat biopsy.

A favourable PCA3 score below 35 or even below 10 will still not exclude the presence of cancer,
not even of a significant cancer but the chance of finding this is low. Therefore patients can argue
and still want to have another set of biopsies but one needs to realise that also negative biopsies
cannot exclude the presence of (mostly insignificant) cancer.

PCAS3: a molecular urine assay for predicting prostate biopsy
outcome

Deras IL, Aubin SMJ, Blase A, Day JR, Koo S, Partin AW, Ellis WJ, Marks LS, Fradet Y,
Rittenhouse H, Groskopf J. J Urol 2008;179:1587-92

e This study in 570 men scheduled for prostate biopsy demonstrates that the Prostate CAncer gene 3
(PCA3) Assay can aid in guiding decision which men need a prostate biopsy.

e The probability of a positive prostate biopsy increased continuously as the PCA3 Score increased.

¢ The mean and median PCA3 Scores were higher in men with (or suspicious of) prostate cancer
(PCa) than in men with no pathology or inflammation (Figure).

e The diagnostic accuracy of the PCA3 Assay was statistically significantly greater than that of serum
prostate specific antigen (PSA; Table).

e The PCA3 Score was, unlike serum PSA level, independent of prostate volume.

e The PCA3 Score was also independent of serum PSA level and whether the subject had his first
(N=277) or a repeat (N=280) biopsy (Table).

e Logistic regression analysis showed that the PCA3 Score can be combined with other factors, such
as prostate volume, digital rectal examination (DRE) outcome and serum PSA level, into a
nomogram to improve the prediction of the outcome of a biopsy (Table).



Table

Variable AUC ROt Pvalue
Serum PSA 0.547
PCA3 Score 0.686

e  First biopsy 0.703

e Repeat biopsy 0.684

Serum PSA, DRE outcome, prostate volume, PCA3 Score 0.752 0.0002
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New study confirms that PROGENSA™ PCA3 can improve
accuracy of prostate cancer diagnosis
e This press release from 21 March 2008 refers to a publication by Deras et al. which was published

in the peer-reviewed Journal of Urology [see also http://www.pca3.org/pro/news-1/pca3-a-
molecular-urine-assay-for-predicting-prostate-biopsy-outcome/view].



http://www.pca3.org/pro/news-1/pca3-a-molecular-urine-assay-for-predicting-prostate-biopsy-outcome/view
http://www.pca3.org/pro/news-1/pca3-a-molecular-urine-assay-for-predicting-prostate-biopsy-outcome/view

e This study confirms that the PROGENSA™t / ! o | dal @ I (i K Sased AriNg tdRtQa T A NJ
help detect prostate cancer, can provide clinicians with valuable information that helps guide
prostate cancer diagnosis.
o Dr. Jack Groskopf, director of Oncology Research and Development at Gen-Probe Incorporated and
co-author of the study, commented: "We found that the percent of biopsy-positive men identified
directly increased with the PCA3 Score. We also confirmed that the PCA3 Score was independent of
prostate size; this is important because prostate specific antigen (PSA) levels can be elevated in
men who have enlarged prostates due to non-cancerous conditions. The PROGENSA PCA3 Assay
provides physicians with valuable information to guide biopsy decisions."
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PCA3 molecular urine assay correlates with prostate cancer
tumor volume: implication in selecting candidates for active
surveillance

Nakanishi H, Groskopf J, Fritsche HA, Bhadkamkar V, Blase A, Kumar SV, Davis JW, Troncoso
P, Rittenhouse H, Babaian RJ. J Urol 2008;179:1804-10

e This study in 96 men who underwent radical prostatectomy shows that the PROGENSA™ PCA3

Score correlates with total tumour volume and Gleason score in prostatectomy samples.
e The PCA3 Score may be used in clinical practice to select men who have low volume/low grade

cancer who are candidates for active surveillance.
e The PCA3 Score statistically significantly correlated with total tumour volume in prostatectomy

samples: r = 0.269; P=0.008.
e The mean PCA3 Score was statistically significantly lower in low grade cancer (prostatectomy

Dt SIFa2y d402NB X c0 @ad KAIK INIPRISOI yOSNI 6 LINE &
e The mean PCA3 Score was statistically significantly lower in men with low volume (< 0.5 mL)/low

grade (GleasonsO2 NBE X c 0 Ol yOSNJ (Kl y PAOYO7;Figg). 6 A GK aAiAIyA
e The PCA3 Score was, in comparison to prostate volume, serum total PSA, biopsy Gleason score and

percent positive biopsy cores, the best predictor of total tumour volume.
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Editorial comment

The use of the PCAS test as diagnostic tool has now been extensively documented. Clearly, other
indications of the test have to be considered. For the potential to aid in a decision for active
surveillance a negative test would have to be indicative for tumors with low malignant potential
(indolent cancers). Why may the PCAS3 test be helpful in this respect? The PCAS3 test identifies
prostate cancer (PCa) cells in urine. The urine sample collected after a digital rectal examination
(DRE) contains a mixture of normal and PCa cells. The PCA3 Score is calculated as the ratio of the
concentrations of mMRNA PCA3 / mRNA PSA x 1000. The PSA mRNA used in the ratio normalizes
for cells of prostatic origin (normal and malignant). One can hypothesize that a high tumor volume
combined with an increased potential of PCa cells to invade into the prostate ductal system
(increased in high grade cancers) would result in a higher fraction of PCa cells in the urine and thus
a higher PCA3 Score. So far this was a hypothesis. The first experimental evidence is now provided
by this paper by Nakanishi et al. It was shown that indolent cancers have a significantly lower
PCAS3 Score. This demonstrates that the test can aid in the decision to propose active surveillance to
a patient. In the follow-up of patients managed with active surveillance, the use of non-prostate
cancer specific serial serum PSA measurements can often not reassure the decision for active
surveillance. The normal variation in serum PSA may trigger anxiety and a premature switch to
intervention. It is conceivable that the prostate cancer specific PCA3 test can be used as a more
reliable tool to monitor the patients under active surveillance.

Multiplex/combined biomarkers expressed in urine (including
PCA3) for early prostate cancer detection; A first-generation
multiplex biomarker analysis of urine for the early detection
of prostate cancer

Laxman B, Morris DS, Yu J, Siddiqui J, Cao J, Mehra R, Lonigro RJ, Tsodikov A, Wei JT, Tomlins
SA, Chinnaiyan AM.Cancer Res 2008;68:645-9

e Quantitative PCR analysis of sedimented urine of 234 men presenting for prostate biopsy or radical
prostatectomy showed that out of 7 biomarkers and serum prostate specific antigen (PSA),
Prostate CAncer gene 3 (PCA3), TMPRSS2:ERG, GOLPH2 and SPINKI could statistically significantly
predict the presence of prostate cancer (PCa).

e Of these single biomarkers, only serum PSA and PCA3* are currently clinically available.

e PCA3 outperformed serum prostate specific antigen (PSA) as single biomarker (Table).

e A multiplexed/combined model including these 3 biomarkers plus TMPRSS2:ERG outperformed
serum PSA and PCA3 alone.

e The performance of PCA3 was consistent with that in previously published studies.

* Please note thathis study did not use the PROGEN%A&CA3 Assay which is the only ge
based biomarker currently commercially available in Europe

Table
AUC PS Pvalue PS,AUC PCAPvalue PCA

0.508 0.837 0.661 0.0000284



AUC: area under the receiver operating characteristics curve
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Editorial comment

In this manuscript the authors pursue an interesting avenue in biomarker development. Can a panel
of markers provide additive values for a given indication? From a bioinformatics analysis these
authors identified 4 markers including PCA3. PCA3 was recently introduced as the first prostate
cancer specific marker. TMPRSS2erg gene fusions are the most common prostate cancer genetic
change. Recently my teaml1 showed that PCA3 + TMPRSS2erg have the potential to be a very
powerful panel. In this study these findings are confirmed, with the addition of two more markers.
The four marker panel performs remarkably similar to the two gene panel®. The further clinical
evaluation of PCA3 and TMPRSS-erg based marker panels are very promising.

1). Hessels,D. et al. Detection of TMPRSS2-ERG fusion transcripts and prostate cancer antigen 3 in
urinary sediments may improve diagnosis of prostate cancer. Clin Cancer Res 2007;13:5103-5108

More information: http://cancerres.aacrjournals.org/cqgi/reprint/68/3/645

About

Privacy Policy

Disclaimer

editorial & sponsorship policy

Progensa™ PCAZ3 test for prostate cancer detection
De la Taille A. Expert Rev Mol Diagn 2007;7:491-7

e This review discusses the role of Prostate CAncer gene 3 (PCA) in prostate cancer (PCa) detection.

e Approximately 60% of men with an elevated serum prostate specific antigen (PSA) level or
suspicious digital rectal examination (DRE) have a negative prostate biopsy outcome.

e 20-40% of men with an initial negative prostate biopsy have PCa upon repeat biopsy.

e Prostate biopsy is invasive and can be unpleasant and associated with anxiety and complications
such as haematuria, rectal bleeding and haematospermia.

e Therefore, there is need for additional biomarkers that can identify patients at high risk of PCa and
thereby reduce the number of unnecessary biopsies.

e PCA3is specifically over-expressed (66-fold) in PCa cells.

o The PROGENSA™ PCA3 Assay developed by Gen-Probe is CE-marked and commercially available in
Europe.

e It measures post-DRE (3 strokes per lobe) PCA3 messenger RNA (mRNA) from male urine.

e This test provides informative rates (ability for accurately measuring mRNA and calculating the
PCA3 Score) of at least 94%.

e The higher the PCA3 Score, the higher the likelihood of a positive biopsy (Figure).

e The performance of the PCA3 Assay is similar for men undergoing a first biopsy or repeat biopsy
and, in contrast to serum PSA, independent of prostate volume.


http://cancerres.aacrjournals.org/cgi/reprint/68/3/645
http://www.pca3.org/pro/about-us
http://www.pca3.org/pro/privacy-policy
http://www.pca3.org/pro/disclaimer
http://www.pca3.org/pro/editorial-sponsorship-policy

PCA3 Score IQ?H

The PCA3 Score increases linearly with tumour volume and is higher in men with significant than in
men with low tumour volume/low grade PCa.

Serum PSA remains a mainstay of PCa detection but is value should be enhanced via combination
with emerging markers such as PCA3.
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A multicenter evaluation of the PCAS3 molecular urine test:
Pre-analytical effects, analytical performance, and diagnostic
accuracy

Sokoll LJ, Ellis W, Lange P, Noteboom J, Elliott DJ, Deras IL, Blase A, Koo S, Sarno M,
Rittenhouse H, Groskopf J, Vessella RL. Clinica Chimica Acta 2008;289:1-6

This study evaluated the pre-analytical effects, analytical performance and diagnostic accuracy of
the Prostate CAncer gene 3 (PCA3) Assay.

It shows that the informative rate for urine specimens collected after a 3-stroke/lobe digital rectal
examination (DRE) is high (96.7%) compared to that without a DRE (75.9%: Figure). This means that
most urine samples collected after a DRE have enough prostate cells for adequate analysis and that
very few patients will have to return to their physician to provide another urine specimen.

If an informative/valid sample is obtained, the median PCA3 Score is independent of specimen type
(i.e. of first morning void, pre-DRE void or post-DRE void) and DRE procedure (i.e. no DRE, 3-
stroke/lobe DRE or 8-stroke/lobe DRE: Figure).

Precision evaluations of PCA3 mRNA indicate total, intra-assay, inter-assay and inter-site variations
2F XK MTOM:?Z X Mnodm:I X dpodd: | YR thi demdnsefated
previously’
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1) Groskopf J, et al. APTIMA PCA3 molecular urine test: development of a method to aid in the
diagnosis of prostate cancer. Clin Chem 2006;52:1089-95
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Editorial comment

In this manuscript an important practical question hovering around the PCAS3 test is addressed,
namely is a DRE needed for a PCAS3 test and secondly does the variation in DRE change the result.
The authors show that a DRE needs to be performed, since otherwise in an unacceptable high
percentage of specimens not enough cells are retrieved to get a test result. The extent of DRE does
not affect the results, which is explained by the fact that in the PCA3 score, the amount of PSA
MRNA is used to normalize for cell yield. This was anticipated and proves to have been a good

choice.

In summary a normal DRE as described is sufficient to get a PCA3 test result.

More information: http://www.ncbi.nlm.nih.gov/pubmed/

Evaluation of the PCA3 Score to guide biopsy decision in an
Austrian cohort

Remzi M, Tinzl M, Marberger M

This abstract was presented as a poster at the World Congress of Controversies in Urology (CURy)
meeting, 31 January -3 February 2008, Barcelona, Spain.

The study aimed to determine the diagnostic utility of the PCA3 Assay in 65 men with 1 or 2
negative prostate biopsies who were scheduled for repeat biopsy at the Medical University of
Vienna and was part of a prospective, multi-national, multi-centre, European study”.

It showed that in men with a serum PSA of 2.5-10 ng/mL, at a PCA3 Score cut-off of 35, the
specificity is 74%, the negative predictive value 82% and 33% of repeat biopsies could be avoided.
Follow-up of men with a PCA3 Score > 35 and a negative repeat biopsy showed that 60% of these
men has high-grade prostate intraepithelial neoplasia (HGPIN; Table).

Preliminary data show that the majority of these men has a positive biopsy at further follow-up.

Table: Characteristics of men with PCA3 Score > 35 and negative repeat biopsy


http://www.ncbi.nlm.nih.gov/pubmed/18061575?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
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Total = prior PCA3 Bx Follow-up
PSA biopsies Score Result HGPH Bx Resuilt :f:;es PSA

serum Gl son RP Stage Post RP
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RP =radical prostatectomy

1) Haese A, et al. Clinical utility of the PCA3 (Prostate CAncer gene 3) Assay in European men
scheduled for repeat biopsy. Submitted to: The Lancet
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Prostate biopsy: current status and limitations
Presti JC. Rev Urol 2007;9:93-8

e This review discusses the evolution of prostate biopsy techniques from the sextant scheme to an
extended scheme.

e Sextant biopsies under-sample most prostates and may miss over 20% of cancers.

e Extended prostate biopsies increase cancer detection rates by more efficiently sampling the
prostate; initial biopsies should include at least 12 cores from the peripheral zone with particular
attention to sampling the lateral aspect of the prostate.

o Urologists are often troubled by patients with a negative biopsy who continue to have a rising PSA
or another indication that raises concern for a missed cancer.

e Arepeat biopsy should take additional cores from the anterior apex, or a saturation biopsy should
be considered.

e The cancer detection rate with saturation repeat biopsies is about 35%.

e Saturation biopsies are associated with complications such as sepsis, haematuria and urinary
retention.

e Arecent development in the area of prostate cancer markers that may aid in determining the need
for a repeat biopsy is the introduction of a urine test designed to detect messenger RNA of the
Prostate CAncer gene 3 (PCA3).

o The PCA3 gene is highly expressed in the majority of prostate cancer cells.

e The utility of the PCA3 Assay was assessed in 233 men who had at least one prior negative biopsy?.

« Anadequate urinary sample was obtained in 97% of patients®.

e The PCA3 Assay outperformed PSA in predicting cancer with an area under the receiver operating
characteristics curve (AUC) = 0.68 compared with an AUC = 0.52 for PSAZ,

1) Fradet Y, et al. uPM3, a new molecular urine test for the detection of prostate cancer. Urology
2004;64:311-6



2) Marks LS, et al. PCA3 molecular urine assay for prostate cancer in men undergoing repeat
biopsy. Urology 2007;69:532-5
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Editorial comment

One of the most difficult issues in the detection of prostate cancer is how to proceed in men with a
negative biopsy and a persistent rising PSA level. This paper reviews some important topics
relevant to this discussion. First, the quality of the biopsy needs to be evaluated. A negative biopsy
consisting of 6 cores can not reliably rule-out cancer. To be sufficiently informative a biopsy of 12
cores needs to be performed (to be adapted depending on the prostate size). It is important to
document the exact location of the biopsy sample in order for the "laterality” of the core to be
examined. It is important that the lateral zone is examined.

If the first biopsy was done according to standard procedures, a repeat saturation biopsy (24 cores)
will only increase the frequency of side effects. In addition, the probability of a positive repeat
saturation biopsy is low. Furthermore, there are indications that cancer detected in repeat saturation
biopsies are very often insignificant cancers (Stav K, et al. Urology 2008;71:399-403).

In contrast, there is compelling evidence that the PCA3 test is an appropriate approach to help in the
decision whether or not to perform a repeat biopsy.

More information: http://www.pubmedcentral.nih.gov/tocrender.fcqi?iid=151933

Results from multi-center European study highlight new
molecular test to improve prostate cancer diagnosis 1
Preliminary data presented at European Association of
Urology Meeting suggest Gen-Pr obe ds novel
PCA3 Assay may be more specific than traditional testing
methods

e This press release from 23 March 2007 refers to a poster presented by Haese A, et al. at the
European Association of Urology (EAU) meeting in Berlin.

e Gen-Probe's chairman, president and chief executive officer said "Based on these results and
similar North American data recently presented at other meetings, we believe the PROGENSA PCA3
test will enable European patients and their physicians to make more informed decisions regarding
prostate cancer diagnosis."”
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http://www.pca3.org/pro/news-1/the-value-of-the-pca3-assay-in-guiding-decision-which-men-with-a-negative-prostate-biopsy-need-immediate-repeat-biopsy

PCA3 molecular urine assay for prostate cancer in men
undergoing repeat biopsy
Marks LS, Fradet Y, Deras IL, Blase A, Mathis J, Aubin SMJ, Cancio AT, Desaulniers M, Ellis

WJ, Rittenhouse H, Groskopf J.
Urology 2007;69:532-5
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e This study in 233 men with 1 negative biopsy demonstrates the clinical utility of the PCA3 Score in
guiding decision which men need repeat biopsy.

e Intotal, 27% of men had a positive repeat biopsy.

e The repeat biopsy rate increased with higher PCA3 Scores (Figure).

e A PCA3 Score of 35 provided the greatest diagnostic accuracy, i.e. balance between sensitivity
(58%) and specificity (72%).

e Men with a PCA3 Score < 35 had a decreased likelihood of a positive biopsy (17%); men with a PCA3
ScorS x  o-fold ihcreased likelihood (43%).
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Biological variation of PCA3 Score in men previously
diagnosed with prostate cancer

Partin AW, Mangold LA, Gurganus RT, Blase A, Groskopf J, Deras IL, Mathis J, Carter HB,

Rittenhouse H.
J Urol 2007;177(4):538 (abs. 1623)
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e This abstract was presented as a poster at the 2007 Annual Meeting of the American Urological
Association (AUA), 19-24 May, Anaheim, USA.

e A total of 29 PCa patients awaiting treatment or managed with watchful waiting provided a urine
sample once a week for 4 weeks and the PCA3 Scores were measured.

e ¢KS OGINRFGAZ2Y AY (KS AYRAGARdIzZf &dzo2S00Qa

e Moreover, this was independent of the applied DRE method (routine diagnostic DRE or a 3-strokes
per lobe DRE) (Figure left).

e The informative rate (urine samples with sufficient mRNA to calculate the PCA3 Score) was also
comparable for both DRE methods (Figure right).
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Risk calculators for prostate cancer risk assessment

Introduction

Prostate cancer (PCa) is not a disease with a lot of clear-cut decisions.

e In the diagnosis of PCa, it is important to predict which men have a high likelihood of a
positive biopsy.

e Once PCa has been diagnosed, it becomes crucial to predict which men will have an
aggressive fast progressing tumour that requires active treatment.

Single clinical variables alone do not predict the outcomes of prostate biopsy or the risk of tumour
progression. A combination of various clinical variables can give the best prediction of these
outcomes in individual subjects. These include:

t/!o



age

outcome digital rectal examination (DRE)
serum prostate specific antigen (PSA) level
Gleason score in biopsy

percentage of positive cores

stage (TNM: tumour, nodes, metastases)

Risk calculators such as predictive tables and/or nomograms which integrate the various clinical
variables have been developed to facilitate patient counselling and joint decisions in these matters.

Available risk calculators

Several tools from different PCa research institutions have been developed to predict the risk of a
positive biopsy or PCa progression. In addition, many hospitals/urologists have developed their
own risk calculator(s) based on their own patient population.

Table 1 below provides a selection of well-known, mostly US population-based, risk calculators
assessable through the Internet. They differ in the type of clinical data which have to be known for
calculating the risk, also in relation as to whether the individual patient has

e not (yet) been diagnosed with PCa (i.e. pre-biopsy)
e not (yet) been treated (i.e. pre-operative in patients who have a positive biopsy).

Table 1: Some well-known risk calculators

Predictive tables Nomograms
Cancer Risk Calculator for prostate cancer

Pre-biopsy, US
Prostate Risk Indicator
Pre-biopsy, Europe

Partin Tables Center for Prostate  Disease  Research  (CPDR)

Pre-operative, U! Pre-operative, US

Kattan or Memorial Sloan-Kettering Cancer Center (MSKCC)
Pre-operative, US

Prostate Risk Indicator
Pre-operative, Europe

While currently none of the existing risk calculators includes PCA3 (Prostate CAncer gene 3), it is
likely that PCA3 will become a valuable contributor to many PCa risk calculators in the future.


http://www.pca3.org/pro/nomograms/risk-calculators-for-prostate-cancer-risk-assessment#top
http://www.pca3.org/pro/nomograms/risk-calculators-for-prostate-cancer-risk-assessment#top

Calculating the risk of prostate cancer progression

To select appropriate risk calculators, please choose one of the options below.

Suspected PCa Prebiopsy

Pre-biopsy (abnormal DRE / elevated PSA)

1. Cancer Risk Calculator for prostate cancer

N
N N

\\’\\(\; /.(

Recently a risk calculator has become available for men with suspected PCa based on an abnormal
DRE or elevated PSA. It predicts the probability of a positive biopsy, including the probability of a
high grade (high Gleason score) biopsy. It takes into account

race

age

family history of PCa

DRE outcome

serum PSA

whether or not a prior biopsy was negative.

This risk calculator is based on the Prostate Cancer Prevention Trial (PCPT) [1]. In this study, 5519
older men with a relatively low PSA ( O3 ng/mL) who did not receive active treatment for 7 years
had a 6-core biopsy.

More information: http://www.compass.fhcrc.org/edrnnci/bin/calculator/main.asp

2. Prostate Risk Indicator

This risk calculator currently consists of 4 prostate risk indicators. The first 3 predict the probability
of a positive biopsy. They take into account

Risk indicator 1


http://www.compass.fhcrc.org/edrnnci/bin/calculator/main.asp
http://www.pca3.org/pro/nomograms/pre-biopsy-abnormal-dre-elevated-psa#top
http://www.pca3.org/pro/nomograms/pre-biopsy-abnormal-dre-elevated-psa#top

1. age
2. family history of PCa
3. frequency of urinary symptoms according to the International Prostate Symptom Score (I-PSS)

Risk indicator 2
1. PSA
Risk indicator 3
PSA
presence or absence of hypoechogenic lesions during transrectal ultrasonography (TRUS)

DRE outcome
prostate volume

MowDdE

The Prostate Risk Indicator is based on data from 6288 Dutch men aged 55-74 years living in
Rotterdam and participating in the European Randomized Study of Screening for Prostate Cancer
(ERSPC) [2]. These men were tested for serum PSA and for any prostate abnormalities by DRE and
TRUS and were subsequently followed-up over time.

More information: http://www.prostate-riskindicator.com/via.html

[1] Thompson IM, Pauler DK, Goodman PJ, Tangen CM, Lucia MS, Parnes HL et al. Prevalence of
prostate cancer among men with a prostate-specific antigen level < or = 4.0 ng per milliliter. N Engl
J Med 2004;350: 2239-46.

[2] Roobol MJ, Schroder FH, Kranse R, ERSPC, Rotterdam. A comparison of first and repeat (four
years later) prostate cancer screening in a randomized cohort of symptomatic men aged 55-75 years
using a biopsy indication of 3.0 ng/ml (results of ERSPC, Rotterdam). Prostate 2006;66:604-12.

Confirmed PCa pre-operative

Confirmed PCa pre-operative (positive biopsy, pre-treatment)


http://www.prostate-riskindicator.com/via.html
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The risk calculators developed for men who have
had a positive biopsy but have not yet received active treatment (e.g. radical prostatectomy,
radiation therapy or hormone therapy) intend to predict pre-operatively the pathological stage:

e is the tumour still confined to the prostate?
e has the tumour spread beyond the prostate into surrounding tissues such as the seminal vesicles?
e has the tumour spread to the lymph nodes or more distant organs?

The prediction of the pathologic stage is used to make a decision if watchful waiting may be
appropriate or active treatment is advisable. The most well-known risk calculators to predict
pathological stage pre-operatively are:

1. Partin Tables

The best-known risk calculator for predicting pathological stage is the Partin Tables. This risk
calculator takes into account

e pre-treatment PSA
e biopsy Gleason score
e clinical stage.

It is based on data from 5000 patients who underwent radical prostatectomy by a single surgeon at
Johns Hopkins in the US.

More information: http://urology.jhu.edu/prostate/partintables.php

2. Center for Prostate Disease Research Tables (CPDR)

Similar to the Partin Tables, the Center for Prostate Disease Research (CPDR) Tables predict
pathological stage based on pre-operative clinical parameters:

race
pre-treatment PSA
biopsy Gleason score
clinical stage.

In contrast to the Partin tables, they are based on a more racial diverse US population who
underwent surgery at multiple institutions.

More information: http://www.cpdr.org/programs/database/preop.html



http://urology.jhu.edu/prostate/partintables.php
http://www.cpdr.org/programs/database/preop.html

3. Memorial Sloan -Kettering Cancer Center (MS KCC) or Kattan pre-treatment nomogram

Kattan, a biostatistician of the MSKCC in the US, has developed the Kattan pre-treatment
nomogram to predict pre-operatively pathological stage based on

pre-treatment PSA

biopsy Gleason score

clinical stage,

age

percentage of positive biopsy cores.

More information: http://www.mskcc.org/mskcc/applications/nomograms/PreTreatment.aspx

4. Prostate Risk Indicator

This risk calculator currently consists of 4 prostate risk indicators. Indicator 4 predicts for men with
a positive biopsy, the likelihood of having indolent PCa. This takes into account

Gleason score

mm cancer in biopsy

mm healthy tissue in biopsy
prostate volume
pre-treatment PSA

The Prostate Risk Indicator is based on data from 6288 Dutch men aged 55-74 years living in
Rotterdam and participating in the European Randomized Study of Screening for Prostate Cancer
(ERSPC) [1]. These men were tested for serum PSA and for any prostate abnormalities by DRE and
TRUS and were subsequently followed-up over time.

More information: http://www.prostate-riskindicator.com/via.html

[1] Roobol MJ, Schréder FH, Kranse R, ERSPC, Rotterdam. A comparison of first and repeat (four
years later) prostate cancer screening in a randomized cohort of symptomatic men aged 55-75 years
using a biopsy indication of 3.0 ng/ml (results of ERSPC, Rotterdam). Prostate 2006;66:604-12.
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