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Prostate cancer detected by uPM3: radical
prostatectomy findings
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uPM3 is the first urine-based genetic test that is highly specific for detecting prostate cancer. The
histopathologic characteristics of uPM3-detected cancer in radical prostatectomy specimens have not been
previously described. We evaluated a consecutive series of radical prostatectomies to determine the extent,
zonal distribution and other features of prostate cancer following uPM3 detection. A total of 24 whole-mounted,
totally embedded radical prostatectomy specimens were evaluated. All patients had clinically localized cancer
and none received preoperative therapy. Zonal location of cancer, distance to the urethra, cancer volume,
Gleason grade and multicentricity were recorded; volume of cancer was measured using the grid-counting
method. Patients ranged in age from 43 to 75 years (mean 65 years). In 21/24 cases, cancer involved the
transition and peripheral zones and was multicentric (87%). Mean cancer volume was 3.96 cm® (range 0.08-
16.86 cm3). Mean distance to the urethra was 0.50 cm for the closest cancer and 0.61cm for the most distant
cancer. Mean Gleason score was 7 (range 5-9); pathologic stage was pT2 for 17 cases and pT3 for seven cases.
The uPM3 is an independent and specific biomarker that detects prostate cancers of similar volume, location,
extent and grade as other tests for early detection. uPM3 does not preferentially identify large or aggressive

prostate cancers.

Modern Pathology (2006) 19, 630—633. doi:10.1038/modpathol.3800583; published online 10 March 2006

Keywords: uPM3; prostate; cancer; tumor volume; Gleason score; multicentricity

Prostate carcinoma is the most common visceral
cancer in men; it was estimated that in 2005 in the
USA 232090 new cases were diagnosed, and
that 30350 men died of the disease.” If prostate
carcinoma is detected while still limited to its
primary site, radical prostatectomy or radiotherapy
is in most cases successful in controlling it;*® thus,
early diagnosis is a key element in its management.

The specificity of the serum PSA test is not ideal;
approximately 20% of men with PSA levels of 2.5—
4ng/ml will have prostatic carcinoma.*® The PSA
derivatives, for example, correlations of serum
levels with prostatic volume, levels changes over
time, and the addition of statistical methods
improve the test’s specificity but the underlying
problems remain essentially unsolved.””® Therefore,
it is evident that more specific clinical markers for
early prostate cancer are needed.

The PCA3"”? gene is localized at chromosome
9921-22; and by Northern blot analysis was noted to
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be up to 100 times overexpressed in 53/56 prostate
cancers while it was not expressed in adjacent
noncancerous prostate tissues.'® Moreover, applying
the more sensitive reverse transcriptase polymerase
chain reaction (RT-PCR), no PCA3"™ transcripts
could be detected in a wide range of human
extraprostatic normal and cancerous tissues suggest-
ing that PCA3”"? is the most specific prostate cancer
gene identified to date.’'* The PCA3"”° mRNA
includes a high density of stop codons; thus, it does
not have an open reading frame resulting in a
noncoding RNA."

The degree of specificity of the PCA3P™? test
makes its incorporation into the prostate cancer
diagnostic armamentarium highly desirable; how-
ever, quantitative RT-PCR techniques require a
complex laboratory infrastructure thus rendering
its routine clinical application impractical. Re-
cently, an assay for qualitative simultaneous detec-
tion of PCA3””? RNA and PSA mRNA as a marker
for prostatic cells in urine samples has been
introduced; it was designated as NASBA (nucleic
acid sequence-based amplification), (uPM3, Diagno-
Cure, Quebec, Canada).’®'® Independent studies
showed that this test is a very promising adjunct
tool for the early diagnosis of prostate cancer.”®"* In



this investigation based on a series of radical
prostatectomies, we attempted to determine if
results of the uPM3 test may help in predicting
tumor size, extent, grade and other parameters in
addition to simply detecting the presence of prostate
cancer.

Materials and methods

Twenty-four cases were selected from the surgical
pathology files of the University of Vienna from
patients who had a retropubic radical prostatectomy
and bilateral pelvic lymphadenectomy between
2000 and 2003. All carcinomas were limited to the
prostate and none had received any preoperative
therapy. The uPM3 test had been performed on all
patients prior to surgery (Table 1).

All prostate specimens were formalin fixed in
their entirety and serially sliced at 5mm intervals
perpendicular to the posterior aspect of the gland.
All slices were sequentially and entirely embedded
and mounted. For every block, a single complete
5 um section was cut, stained with hematoxylin and
eosin, and examined independently by two pathol-
ogists (DGB and JQ). All foci of cancer were outlined
directly on each slide, and were considered separate
if they were 2mm or more apart as previously
described."'® In addition, all slides from all speci-
mens were examined to ascertain whether or not the
mapped carcinoma foci were separate and distinct

Table 1 Histologic findings in uPM3 positive prostate cancers
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in deeper and/or superficial sections throughout
the prostate. The volume of each focus of carci-
noma was calculated by the grid-counting method,
and the largest or dominant cancer focus was
determined.*>®

Results

Clinicopathologic data including patients’ age,
serum PSA, prostate weight, tumor stage and
Gleason score, uPM3, tumor volume, tumor distance
to the urethra, tumor location and multicentricity
are outlined in Table 1.

Patients ranged from 43 to 75 years (mean 65
years). All patients were positive for uPM3 testing.
Mean serum PSA was 12.50ng/ml (range 0.59-—
27.70ng/ml). Mean prostate weight was 46 g (range
23-112g). In 21 cases, prostate cancer involved
the transition and the peripheral zones while in
the remaining three cases tumor was limited to the
peripheral zone. Multicentricity, defined by the
presence of two or more independent tumors, was
noted in 21/24 cases (88%). Mean cancer volume
was 3.96 cm® (range 0.08-16.86 cm®). Mean distance
to the urethra was 0.50cm for the closest and
0.61cm for the most distant cancers (range 0—
1.2cm). Mean Gleason score was 7 (range 5-9).
Pathologic stage was pT2 for 17 cases and pT3 for
the remaining seven cases. There was no notable
difference in cancer volume, location, distance to

Patient Age Serum Prostate Stage Gleason No. of Cancer  Distance from Distance from  Zone
PSA weight score cancer volume the closet the largest
foci (cm?) cancer to cancer to
urethra (cm) urethra (cm)

1 68 4.62 72 T2a 5 6 0.46 0.7 0.7 PZ+TZ

2 69 9.66 68 T2a 7 3 0.13 0.4 0.4 PZ

3 66 4.43 25 T2b 6 3 1.14 1.0 1.0 PZ+TZ

4 67 4.75 28 T2b 7 4 1.45 0.6 0.6 PZ+TZ

5 64 5.10 32 T2b 7 2 4.91 0.2 0.9 PZ+TZ

6 61 8.29 74 T2b 7 4 1.41 0.2 0.7 PZ+TZ

7 57 22.58 80 T2b 7 2 4.28 0.2 0.4 PZ+TZ

8 74 6.70 30 T2b 7 1 1.18 0 0 PZ+TZ

9 69 6.44 50 T2c 5 3 2.55 1.2 1.2 PZ+TZ
10 73 5.70 54 T2c 6 5 1.17 0 0 PZ+TZ
11 65 8.90 52 T2c 6 1 2.48 1.0 1.0 PZ+TZ
12 58 0.59 24 T2c 6 4 0.51 0.9 0.9 PZ+TZ
13 75 11.71 112 T2c 6 4 6.36 0.4 1.2 PZ+TZ
14 53 2.76 32 T2c 7 5 3.61 0.5 0.5 PZ+TZ
15 43 5.28 23 T2c 7 3 2.71 0.7 0.7 PZ+TZ
16 73 18.00 44 T2c 8 5 5.57 0.4 0.4 PZ+TZ
17 64 5.81 27 T2c <] 3 1.62 0.7 1.1 PZ+TZ
18 71 3.25 24 T3a 7 2 7.75 0.5 0.5 PZ+TZ
19 62 27.70 49 T3b 7 2 4.02 0.9 0.9 PZ+TZ
20 65 73.70 23 T3b 8 3 0.08 0.5 0.5 PZ
21 73 26.30 42 T3b 9 2 12.94 0 0 PZ+TZ
22 69 18.11 60 T3b 7 2 10.07 0.1 0.1 PZ+TZ
23 64 4.09 62 T3b <] 3 16.86 0.5 0.5 PZ+TZ
24 66 15.44 28 T3b 9 1 1.86 0.4 0.4 PZ
Mean 65 12.50 46 7 3 3.96 0.50 0.61
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the urethra, Gleason score, pathologic stage or
patients’ age between these uPM3 positive group
and those conventionally diagnosed.>"'®

Discussion

In recent years, the widespread application of the
serum PSA test led to the diagnosis of a large
number of prostate cancers confined to their primary
site. However, the PSA test has a rather low
specificity and even the combination of PSA in its
various forms plus DRE results in a significant
number of futile biopsies while still missing a not
inconsiderable number of cancers at the lower end
of the PSA level.*° In this context, the emergence of
the uPM3 test as a biomarker for prostate cancer
detection is highly promising.

PCA3PP% was found to be notably overexpressed
in the vast majority of prostate carcinomas and
their metastases.’® Furthermore, with the RT-PCR
method, PCA3P” was not detected in normal
tissues or in cancers other than those originating
in the prostate, nor could PCA3”"* be detected in a
number of tumor-derived cell lines save for the
LNCaP line which is prostate cancer derived."
Studies comparing the value of PCA3”"? as a pro-
state cancer biomarker with that of the telomerase
transcriptase (hTERT gene) found the former to be
overall superior, even in a background of abundant
non-neoplastic prostate tissue.'* It was also shown
that PCA3"”° could be identified in prostate
cancer cells shedded into the urine subsequent
to rectal palpation of the prostate, and a nucleic
acid sequence amplification assay (uPM3™) was
developed for detecting PCA3”” RNA in urine
samples. This method proved to be successful in
several studies.’*

The uPM3 test represents a significant improve-
ment over current methods for the detection of early
prostate cancer; a notable feature was its 89%
specificity in a series of 443 patients.” Moreover,
uPM3 may be regarded as a molecular test; and, it
was noted that patients with a positive uPM3 were
at higher risk of cancer than those with high grade
PIN."®

Recently, a large multi-institutional study on the
uPM3 test obtained results notably similar*® to those
previously found in single institutions.’®'* Given
that the presence of prostate cells in the urine is sine
qua non for performing the uPM3 test, standardiza-
tion of the DRE procedure may be important
for optimizing results;’® modifications of the kit
used for RNA isolation may also lead to improve-
ments."””™" Finally, a key variable is the number of
biopsy cores obtained considering that cancer may
be missed in cases in which positive uPM3 results
strongly suggest its presence.

Based on literature review, there was no notable
difference in cancer volume, location, distance to
the urethra, Gleason score, pathologic stage, serum
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PSA or patients’ age between these uPM3 positive
group and those conventionally diagnosed.®%20-22
Our observations on radical prostatectomy speci-
mens removed for carcinoma with positive pre-
operative uPM3 testing indicate that uPM3 is a
significant and independent biomarker that detects
prostate cancers of similar volume, location, extent
and grade as other tests for early detection. uPM3
does not preferentially identify large or aggressive
prostate cancers.
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