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Abstract

AIM: To assess the role of PCA3 urine test in the mana-
gement of patients with suspected prostate cancer after
repeat negative prostate biopsies.

METHODS: Patients with suspected prostate cancer either

Roishidenge ~ WJCU | www.wjgnet.com

due to high or rising prostate specific antigen (PSA) levels
and with a history of prostate biopsy who were candidates
for repeat procedure were prospectively recruited to
undergo PCA3 urine test. The recommendations on further
management including the decision whether to proceed
or not to the biopsy were made based on the PCA3 score.
Patients’ adherence with the recommendations and
influence of the PCA3 test on clinical decision making were
assessed. The contribution of the multivariate model was
measured with a decision curve analysis.

RESULTS: Three hundred and fifty-six patients were
recruited to the study and underwent the PCA3 test.
Twenty-six percent of 263 patients underwent prostate
biopsy despite the low risk designation by PCA3 and 30%
of 93 men did not proceed to biopsy despite a high risk
result, rendering overall adherence of 73%. The variables
that significantly correlated with adherence were positive
family history of prostate cancer and PSA more than
10 ng/mL. Pre-test clinical stage, the number and the
results of previous biopsies were not associated with the
adherence. The decision curve analysis gave identical
results for cut-off points of 25 and 35. On multivariate
analysis the model that included PCA3 score, serum
PSA, family history and result of the previous biopsy best
performed with Area Under the Curve of 0.77.

CONCLUSION: PCA3 urine test markedly outperforms
PSA in a repeat biopsy setting. Urologists and patients
demonstrate substantial confidence in this analysis and
tend to follow its recommendations.

Key words: Prostate cancer; Prostate biopsy; Prostate
specific antigen; PCA3; Decision making

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: PCA3 is a molecular urine test, which is performed
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in patients with high risk for prostate cancer. In this
international prospective study we demonstrate that
it has better performance than routine serum prostate
specific antigen test in men with previously negative
prostate biopsies. We also show that patients and
physicians tend to follow the recommendations for this
test.

Yutkin V, Al-Zahrani A, Williams A, Hidas G, Martinez C, Izawa
J, Pode D, Chin J. Role of PCA3 test in clinical decision making
for prostate cancer diagnosis. World J Clin Urol 2015; 4(1): 68-74
Available from: URL: http:/www.wjgnet.com/2219-2816/full/v4/
11/68.htm DOI: http://dx.doi.org/10.5410/wjcu.v4.i1.68

INTRODUCTION

In recent years we have witnessed increasing debate
involving the role of prostate specific antigen (PSA)-
based screening in prostate cancer diagnosis, mainly
following the seminal publications from the ERSPC!"!
and the PLCO™ trials. Following these and other
publications, urologists have found themselves in
urgent need for non-invasive diagnostic tools, in addition
to PSA, in order to properly counsel their patients. The
population which seems to be most in need of such
tests are the patients with a high level of clinical
suspicion for malignancy in spite of a prior negative
biopsy, i.e., high or rising PSA following the first
biopsy, or finding of multifocal high grade prostatic
intraepithelial neoplasia (HGPIN) or atypical small
acinar proliferation (ASAP) on previous biopsy™.. It has
been shown that the probability of finding cancer on
repeat biopsy approaches 30% and different strategies
have been proposed to increase its yield®. On the
other hand, the biopsy can be a very emotionally
and physically disturbing event to the patient. This
may be due to the discomfort during or following the
procedure™ or risk of more serious complications
including sepsis and bleeding™. Therefore, much effort
has been put into improving the predictive value of
existing tests and into searching for a new biomarkers.

PCA3 is a non-transcribed product of the DD3 gene
detected in urine. It has shown superior sensitivity
and specificity over serum PSA in predicting prostate
cancer both in patients after repeat prostate biopsies"”
and as a pre-biopsy screening tool®. Consequently,
the PCA3 test was approved for use in the European
Union, and recently in United States by the Food
and Drug Administration. Nevertheless, the place of
PCA3 in the management algorithm of patients with
suspected or proven prostate cancer™ is still under
debate. The primary objective of this study was to
explore the influence of PCA3 urine test on the shared
decision process between the urologist and the patient
and their adherence with the test’s recommendations,
with the aim of assisting this tandem in resolving the
issue of performing repeat prostate biopsies. The
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secondary objective of the study was to assess the
performance of the test in a heterogeneous population
of the patients at risk for prostate cancer.

MATERIALS AND METHODS

Patients and PCA3 assay

The study was performed at two sites: Western
University, London, Ontario, Canada, and the Hadassah
and Hebrew University Medical Center, Jerusalem,
Israel. The patients were recruited prospectively
between October 2007 and September 2011, after
institutional ethics review boards of the respective
institutions approved the study protocol independently.
The urine PCA3 score test was performed in men
fitting the following inclusion criteria: (1) previous
benign result on prostate biopsy and PSA greater than
2.5 ng/mL or rising, compared to previous values;
or (2) finding of ASAP or multifocal (two or more
foci) HGPIN in the previous prostate biopsy. The first
catch urine sample (20-30 mL after gentle prostate
massage-3 lateral to medial strokes on each prostate
lobe) of the participants was obtained. The analysis
in both institutions was performed with the Gen-
Probe® Progensa™ PCA3 assay!'” according to the
manufacturer’s instructions. Subsequent management
was planned by the urologist who referred the patient
for the PCA3 test in concert with the patient and the
decision regarding whether to perform the prostate
biopsy was made. The biopsy consisted of 10 to
12-cores with trans-rectal ultrasound guidance. A
PCA3 score of 35 or higher was considered as a higher
probability of having a subsequent positive biopsy"’.
The influence of the PCA3 test on clinical decision
making was judged by concordance between the
PCA3 score and subsequent management; i.e., if the
patient had a PCA3 score lower than 35 (as these
were the manufacturer recommendations at that time)
and underwent the prostate biopsy, the decision was
judged as discordant. If the patient had a PCA3 score
higher than 34 and underwent the prostate biopsy, the
decision was judged as concordant.

Statistical analysis
Receiver Operating Characteristic (ROC) curves were
constructed to assess PCA3 as a predictive factor
compared with PSA. Logistic regression was used to
evaluate the association between PCA3 and patient
characteristics with biopsy outcomes. A multivariable
logistic regression model was used to evaluate the effect
of PCA3 on biopsy outcome adjusting for significant
patient outcomes. The software used was SAS version
9.3 (SAS Institute, Cary, NC, United States). A P value
less than 0.05 was considered as significant.

A decision curve analysis (DCA) was performed™"
to assess whether the multivariable model offers a
benefit to the patient in the decision making process
over PCA3 alone. The DCA was constructed by plotting
the net benefit (based on the true positive and the
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Table 1 Univariable and multivariable association with the adherence with the test recommendations

Adherent Univariable Multivariable
No (7 = 96) Yes (n = 260) OR (95%Cl) P value OR (95%ClI) P value
Age [mean (SD)] 63.3 (6.2) 62.5 (6.8) 0.98 (0.95, 1.02) 0.29 NS
Number of previous biopsies [mean (SD)] 2.04 (1.12) 2.01 (1.08) 0.97 (0.79, 1.20) 0.794 NS
Biopsy last result-HGPIN/ASAP 24 (25.0%) 64 (24.7%)  0.99 (0.57,1.69) 0.955 NS
Family history 4 (4.2%) 38 (14.7%)  3.96 (1.37,11.40) 0.011 3.80 (1.31, 11.05) 0.014
Last PSA =10 41 (42.7%) 59 (22.8%)  0.40 (0.24, 0.65) < 0.001 0.40 (0.24, 0.67) <0.001

HGPIN: High grade prostate intraepithelial neoplasia; ASAP: Atypical small acinar proliferation; PSA: Prostate specific antigen; OR: Odds ratio; NS: Not

significant; SD: Standard deviation.
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Figure 1 Decision curve analysis.

false positive results of the test) of the PCA3 test
against threshold probability of prostate cancer, at
which the physician or patient would opt for a prostate
biopsy. The optimal probability was set as the point
with the maximum difference in the net benefit
between treating all patients and treating the patients
according to our model. The prediction model was
created by adjusting the associated characteristics,
allowing for entry of family history of prostate cancer,
prior biopsy result and clinical stage.

RESULTS

Patient characteristics

Data on 356 patients from two centers were available
for the analysis (170 from Canada and 186 from Israel).
The median age was 63 (46-81) years. The majority
of the men (256; 72%) had a benign histology on the
biopsy prior to the PCA3 testing. An additional 100
(28%) had either multifocal HG PIN or ASAP. All patients
underwent prostate biopsy before PCA3 test: 258 had
1 or 2 biopsies, 84 had 3 or 4 biopsies and 14 men had
5 or more biopsies. Forty one (11.5%) patients had a
positive family history of prostate malignancy and 33
(9.3%) were currently on a 5-a reductase inhibitor for
obstructive urinary symptoms.

Decision making
Two hundred and sixty-three patients (74%) had a
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PCA3 score that put them in the lower risk group;
despite that 68 (26%) men from this group underwent
prostate biopsy following the PCA3 testing. Conversely,
out of 93 men with a PCA3 score in the higher risk
group for having prostate cancer, 65 (70%) underwent
prostate biopsy in the subsequent follow up period of
at least 6 mo. Thus, 260 (73%) patients were adherent
with the PCA3 results recommendations and 96 (27%)
were non-adherent. On the univariable analysis only
a positive family history of prostate cancer and pre-
test PSA value (both as a continuous variable and as a
value greater than 10 ng/mL) demonstrated significant
association with the adherence. These finding were
confirmed on the multivariate model (Table 1).

We performed a decision curve analysis™ of the
PCA3 test: for practical purposes, we assumed that
the maximal threshold probability of having cancer
on prostate biopsy was 40%, and the probability of
finding HGPIN or ASAP on post-test biopsies was
37.1% (49/132). We found no difference in the net
benefit with various threshold probabilities for the
patients between two PCA3 score cut-off points:
of 25 and 35. The optimal probability occurred at
approximately 25% for both cut-off points (Figure 1).

PCA3 test performance

The distribution of the post-PCA3 prostate biopsy
results according to the PCA3 score is shown in Table 2.
Prostate cancer was found in 44 patients, 15 of them
with PCA3 less than 35. We did not find any correlation
of the biopsy results with presence of inflammation
(either chronic or acute), prostate gland size (as per
TRUS) or with the history of 5a-reductase inhibitors
intake.

The sensitivity and specificity of the PCA3 test
were 63.6% (95%CI: 47.8-77.6) and 63.0% (95%CI:
52.3-72.9), respectively with a cutoff point of 35,
and 77.3% (95%CI: 62.2-88.5) and 48.9% (95%CI:
38.3-59.6), respectively with a cutoff point of 25.
Univariable associations of post-PCA3 test biopsy
results with different PCA3 cutoff points and other
variables including various PSA levels are presented in
Table 3. We found that biopsy results correlated with
PCA3 score, family history of PCa, clinical stage more
than T1lc and existence of multifocal HGPIN or ASAP
on previous biopsy. The odds ratios for univariable
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Table 2 Distribution of biopsy results according to PCA3 test A
results 100 |

PCA3
< 35 > 35

Biopsy after PCA3 test
Not done 195 28
Done

Normal 45 22

HGPIN/ASAP 8 14

CAP 15 29

Total 68 65
Total 263 93

HGPIN/ASAP: High grade prostatic intraepithelial neoplasia/atypical
small acinar proliferation; CAP: Carcinoma of prostate.

association of PCA3 score with biopsy result were 2.99
(95%CI: 1.42-6.30, P = 0.004) for a cutoff point of 35
and 3.26 (95%CI: 1.44-7.35, P = 0.005) for a cutoff
point of 25.

The ROC analysis performed for PSA and PCA3
revealed an Area Under the Curve (AUC) of 0.50 and
0.70, respectively (Figure 2).

Multivariable analysis was performed with the aim
to determine the best model that predicts a biopsy
result based on the pretest data. The best performing
model included PCA3-score, serum PSA value (both as
a continuous variable without particular cutoff points),
positive family history of prostate cancer and finding
on previous biopsy of HGPIN or ASAP. This model had
an AUC of 0.77.

Out of 223 patients who did not perform post-PCA3
prostate biopsy, 89 had serum PSA levels available
with at least 6 mo follow-up. The mean PSA levels
dropped in this population from 7.86 to 6.22 ng/dL
(P = 0.003). There were no patients with rising PSA
levels during this follow-up period and there was no
significant difference in the levels in the free-to-total
PSA ratio between patients who underwent biopsy and
those who did not.

DISCUSSION

In this study the participants mirrored the typical
patient population most practicing urologists commonly
face: men with high baseline or rising PSA in whom
prostate biopsies showed either normal result, HGPIN
or ASAP. These patients consume significant amount
of ambulatory services with frequent tests and
office visits. Unfortunately, despite significant health
resource expenditures, the patient’s anxiety is not
alleviated and their diagnosis remains equivocal.
Herein, we summarized our experience with PCA3 test
in an international patient cohort focusing on decision
patterns of the patient-urologist tandem and on the
PCA3 performance. We also searched for the best
model to accurately predict the actual pathology of the
prostate biopsy and analyzed it using decision curve
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ROC curve for PCA3
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Figure 2 Receiver operating characteristic curve analysis. A: PCA3 test;
B: Prostate specific antigen test. ROC: Receiver operating characteristic; PSA:
Prostate specific antigen.

analysis method.

Most published experience with PCA3 testing refers
to patients facing repeat prostate biopsies for various
reasons”*?, In an effort to eliminate the obvious
selection bias, Roobol et al® analyzed the PCA3
performance in the pre-screened patient population
and found it compared favorably with PSA. In this
study we employed similar approach: we included
both patients after a previous normal biopsies and
patients who were potential candidates for repeat
biopsy based on previous finding of multifocal HG PIN
or ASAP. However, unlike in previous studies, we did
not aim to biopsy all participants but rather left this
decision to the discretion of the treating urologist and
the patient. Using this approach, only 133 (37.5%)
patients proceeded towards prostate biopsy. Sixty
eight (51%) of them did so despite a PCA3 score less
than 35, which was considered “low risk” according
to the manufacturer’s recommendations at that time.
With 263 men overall having a PCA3 score less than
35, it implies that 26% of men and/or their urologists
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Table 3 Univariable associations with post PCA3 biopsy result

Post PCA3 biopsy result OR (95%CI) P value
Normal benign (7 = 88) CAP (n = 44)
PCAS3 [Mean (SD)] 34.8 (34.6) 73.3 (84.6) 1.02 (1.01, 1.02) 0.003
PCA3 > 15.0 57 (64.8%) 40 (90.9%) 5.44 (1.78,16.62) 0.003
PCA3 >20.0 52 (59.1%) 37 (84.1%) 3.66 (1.47,9.12) 0.005
PCA3 > 250 46 (52.3%) 34 (77.3%) 3.10 (1.37, 7.05) 0.007
PCA3 >35.0 35 (39.8%) 29 (65.9%) 2.93 (1.38, 6.23) 0.005
PSA [Mean (SD)] 93 (5.1) 11.4 (10.1) 1.04 (0.99, 1.09) 0.126
PSA > 4.0 86 (97.7%) 42 (95.5%) 0.49 (0.07, 3.59) 0.481
PSA>75 48 (54.6%) 22 (50.0%) 0.83 (0.40, 1.72) 0.622
Inflammation 28 (31.8%) 16 (36.4%) 1.22 (0.57, 2.62) 0.602
Family history 4 (4.6%) 7 (15.9%) 3.97 (1.10, 14.40) 0.036
Last biopsy result-HGPIN/ASAP 24 (27.3%) 25 (56.8%) 3.51 (1.64, 7.49) 0.001
Abnormal DRE 13 (14.8%) 14 (31.8%) 2.69 (1.13, 6.40) 0.025

HGPIN/ASAP: High grade prostatic intraepithelial neoplasia/atypical small acinar proliferation; CAP: Carcinoma of prostate; DRE: Digital rectal examina-

tion; SD: Standard deviation.

decided to perform the biopsy despite the test result,
rendering adherence with the recommendations with a
negative test result of 74%. Conversely, 93 participants
had a PCA3 score more than 34, but only 65 of them
eventually underwent prostate biopsies, yielding an
adherence rate with a positive test result of 70%. This
is substantially lower than the figure reported by van
Vugt et al'!- these investigators had a compliance rate
of 96% when the biopsy was recommended based on
PSA level, digital rectal examination and trans-rectal
ultrasound findings. On the other hand, the compliance
with the “no biopsy” recommendation in their report
was similar to ours: 64% and 74%, respectively. Our
results probably reflect general reluctance of both the
patients and physicians to proceed to the invasive
procedures, as well as the variable confidence level
in the PCA3 score results. Noteworthy, in our cohort
all patients already underwent at least one prostate
biopsy, thus the uncertainty and level of anxiety of
being diagnosed with malignancy were lower than in
the report by van Vugt et al'*¥, reducing even more
the tendency to perform a biopsy.

Nevertheless, we found that the overall concordance
of the final decision with the PCA3 score result, based
on cut-off level of 35, was 73%, i.e., three quarters of
the men made a choice to proceed or not with a biopsy
in agreement with PCA3 result (i.e., PCA3 < 35: no
biopsy performed, PCA3 = 35: biopsy performed). In
our opinion, this indicates some reliance on the test.

Results of our evaluation of the PCA3 test perfor-
mance were similar to previously published data. The
specificity and sensitivity using the manufacturer’s
previously recommended cut-off point were 63.0% and
63.6%, respectively. Lowering the threshold to recently
published FDA recommended 25 level obviously
improved the sensitivity (77.3%) at the expense of
specificity (48.9%). In univariable analysis, we found
that the AUC for PCA3 was 0.70 as opposed to 0.50 for
PSA. Obviously, the influence of selection bias has to
be taken into account here, as all our patients already
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had been pre-screened with PSA and prostate biopsies
with no finding of invasive carcinoma. According to the
multivariable analysis, the model with a PCA3 cut-off
level of 25 provided a somewhat better AUC then the
model with a level of 35: 0.73 and 0.71, respectively.
Interestingly, the analysis of these prediction models
using DCA demonstrated virtually identical net benefit
of using the test with cut-off points of 25 and 35.

This inevitable trade-off between sensitivity and
specificity by means of changing the threshold level
has been dealt with previously and the optimal cut-
off point for the PCA3 score remains moot. Hence, we
considered using the PCA3 score in our multivariable
models in a continuous fashion, instead of searching
for the optimal cut-off value. Interestingly, similar to
the finding by Klatte et af'**!, we also found that using
PCA3 score continuously in the multivariable model
yielded the best results, predicting the prostate biopsy
results with AUC of 0.77. Other variables included in
this model were PSA level (likewise in a continuous
fashion), family history of prostate cancer, and
previous finding of HG PIN/ASAP on prostate biopsy.
Previously published externally validated multivariable
prediction models** included , in addition to PCA3
score and PSA in their analysis (1) race, age, family
history, digital rectal examination (DRE) and the result
of previous prostate biopsy™® and (2) age, DRE,
prostate volume and prior biopsy result™”, In the first
study™®!, the PCA3 was incorporated into the Prostate
Cancer Prevention Trial calculator'’® and the prostate
risk was calculated both on an internal cohort of 521
patients and externally validated on an additional 443
patients. The cut-off PCA3 value used here was 25
with a resultant AUC of 0.696. In the second trial'*”! of
1206 men, the authors examined three different PCA3
threshold scores: 17, 24 and 35 and concluded that the
nomogram best performed using the PCA3 score of 17.

That being said, it should be mentioned that the
recommended approach to the high-risk men with
previous negative prostate biopsy is to perform a
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saturation biopsy (TRUS or trans-perineal) or to
use the multiparametric MRI followed by prostate
biopsy according to the findings!*®’. Indeed, many of
our patients did undergo MRI of the pelvis (data not
shown), but the access to this test by the patients was
hindered by the fact that it is not included in the health
basket in both countries.

In this international prospective study we demonstrate
that the urine PCA3 test has substantial influence on the
pattern of decision making when considering a repeat
prostate biopsy in patients suspected of having the
prostate cancer. Most patients and urologists tend to
follow the test results’ recommendations. In addition, we
confirm the superior performance of PCA3 score test in
this population, relative to serum PSA alone.
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Background

The currently used tumor marker for early detection of prostate cancer is a
serum prostate specific antigen (PSA). Due to its relatively low specificity many
men are undergoing repeat prostate biopsies, which are usually triggered by
rising PSA levels or unfavorable pathology (HG PIN or ASAP). PCA3 is a urine
tumor marker that reportedly has higher specificity for prediction of prostate
cancer on biopsy.

Research frontiers

PCA3 is a relatively new test and many community urologists are unfamiliar with
its applications. In this field the research hotspot is to clarify the value of this
test in clinical practice and further explore its clinical relevance in international
cohort of men.

Innovations and breakthroughs

In this study the authors demonstrate that approximately three quarters of
physicians and patients follow the recommendations on the PCA3 test results.
Moreover, the performance of the PCA3 test was significantly better than that of
PSA serum test.

Applications

The urine PCA3 test can be used as a better predictor of a prostate malignancy
in population with low PSA test performance: after previous prostate biopsies,
finding of multiple HG PIN or ASAP.

Terminology

PCA3 urine test: the urine test that is specific for prostate cancer and can
be used in conjunction with PSA test or as its replacement. PSA: a prostate
produced protein that gains access to the blood in number of prostate benign
and malignant conditions.

Peer-review

Very good article which adds doctor adherence and pt compliance to PCA3
testing.
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