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ABSTRACT

Objective: The prostate-specific antigen density (PSAD) is an accessory tool when suspecting prostate can-
cer. Multiparametric magnetic resonance imaging (mpMRI) of the prostate has a high rate of false negatives.
The aim of this study is to evaluate the sensitivity, specificity, negative predictive value (NPV), and positive
predictive value (PPV) when adding the PSAD and negative or equivocal mpMRI.

Material and methods: A retrospective study that included prostate biopsies performed using a trans-
perineal approach and guided by ultrasound between 2015 and 2019 was conducted. Clinically significant
prostate cancer (csPCa) was defined as Gleason score =3+4. The population was divided into groups accord-
ing to the PSAD level-<0.15 and >0.15. Sensitivity, specificity, NPV, and PPV of mpMRI were calculated.

Results: A total of 292 patients were included; 12.1% (4/33 patients) of the negative mpMRI group presented
csPCa, and only 7 in the equivocal mpMRI group presented csPCa. NPV and sensitivity were 91.15% and
90.5%, respectively. In the positive mpMRI group, 53.7% (96/179) had csPCa, with a PPV of 53.6% and
specificity of 55.3%. Of the patients with PSAD <0.15, 23 (16.54%) presented csPCa. All of them presented a
positive mpMRI. All patients with a negative or equivocal mpMRI and a PSAD <0.15 presented a clinically
non-significant tumor or benign result. The addition of this tool to mpMRI resulted in 100% sensitivity, 69%
specificity, and 34.8% PPV.

Conclusion: In our series, PSAD <0.15 increased the NPV in negative or equivocal mpMRI, and through
this unnecessary prostate biopsies could be avoided.
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Introduction

Prostate cancer is the most common cancer in
men and the second most common cause of
cancer related deaths."! Early detection with
prostate-specific antigen (PSA) screening can
change the natural progression of the disease
and reduce mortality.”

Every year, more than a million patients undergo
a prostate biopsy in the United States. Overuse of
this diagnostic method has resulted in an increase
in the diagnosis of non-clinically significant pros-
tate cancer (ncsPCa) leading to overtreatment.”!

Furthermore, there is a substantial increase in
financial costs, psychological consequences,

and postoperative complications (pain, hema-
turia, urinary infection, acute urine retention,
and sepsis).” For these reasons, the optimi-
zation of screening tests and a tool that can
predict which patients could safely avoid an
unnecessary prostate biopsy are sought.

The density of PSA (PSAD) obtained by divid-
ing the total PSA by the prostate volume has
been used as an accessory tool when suspecting
prostate cancer and has demonstrated disparate
results.>®! In the initial studies, it was found
that adding PSAD to clinical risk prediction
nomograms increased sensitivity and specific-
ity.”! However, other studies concluded that
PSAD adds little diagnostic value to PSA and
would only be useful in patients with abnormal
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PSA results or pathological/suspected digital rectal exam.®
This bibliography is out of date, and the results are extrapolated
from biopsies of two intakes per sextant, which differ from the
current approaches (saturation biopsies, fusion-guided biopsies,
and transperineal biopsies). In these, the estimated sensitivity of
the PSAD with a cut-off point of 0.15 was 77%, with a negative
predictive value (NPV) of 89%."!

In addition, the increasing availability of the multiparametric
magnetic resonance imaging (mpMRI) of the prostate, the
different functional imaging modalities, and the international
standardization of these results (PI-RADS score) have led it to
acquire a prominent place in the diagnosis of prostate cancer,
and it is currently the recommended method in patients with
previous biopsies with negative results.!'” A recent meta-analy-
sis that evaluated mpMRI performance showed a sensitivity of
74% and NPV of 64-94% '

The aim of this study is to evaluate the sensitivity and specific-
ity when adding the PSAD in patients with negative mpMRI or
with an equivocal result.

Material and methods

After ethics review board approval, a retrospective study that
included all prostate biopsies performed at the Hospital Aleman
of Buenos Aires between 2015 and 2019 was conducted. All
patients gave informed consent. Biopsies were performed using
a transperineal approach and guided by ultrasound. A cogni-
tive or fusion biopsy was performed by taking three additional
samples from the suspicious or positive area (target biopsy).
Demographic data, PSA value, and prostate volume measured
by mpMRI were recorded (to obtain the PSAD). Clinically sig-
nificant prostate cancer (csPCa) was defined as Gleason score
>3+4 or =International Society of Urologic Pathologists (ISUP)
2, according to the definition used in the PROMIS study."*

Prostate Imaging-Reporting and Data System (PI-RADS) v2.0
score was used as a reference and divided into three groups:

e In 292 patients biopsied using a transperineal approach, we
found that the prostate-specific antigen density (PSAD) <0.15
increased the negative predictive value in negative or equivo-
cal magnetic resonance imagings (MRIs).

e In patients with PSAD =<0.15, 23 (16.5%) of them presented clini-
cally significant prostate cancer. All of them had a positive mpMRI.

e All the patients with a negative or equivocal mpMRI and a
PSAD =<0.15 presented a clinically non-significant tumor or
benign result. The addition of this tool to mpMRI resulted in
100% sensitivity, 69% specificity, and 34.8% positive predic-
tive value.

PI-RADS 1 and 2 (negative), PI-RADS 3 (equivocal), and
PI-RADS 4 and 5 (positive).'"¥ PI-RADS 3 is defined as focal
mildly/moderately hypointense on apparent diffusion coeffi-
cient and isointense/mildly hyperintense on high b-value dif-
fusion weighted image."*! A PI-RADS 3 score was considered
as negative to calculate the different variables. The population
was divided into two groups according to the PSAD level-
<0.15 and >0.15. We calculated the sensitivity, specificity,
NPV, and positive predictive value (PPV) of mpMRI for the
detection of high-grade prostate cancer, alone and combined
with PSAD groups.

Statistical analysis

Stata® version 13 was used to perform the analyses. Descriptive
statistics of samples were expressed as meantstandard devia-
tion. Frequencies were compared using chi-square test. A
p<0.05 was considered as statistically significant.

Results

A total of 682 biopsies were performed, including 292 that had a
previous mpMRI. Patients” mean age was 65.3 years (SD+7.79)
and mean PSA was 9.2 ng/dl (SD+6.17). The mean prostate vol-
ume estimated by mpMRI was 56.6 cc (SD+22.8). Thirty-three
patients had a negative mpMRI result, 80 patients had an equivo-
cal result, and 179 patients had a positive mpMRI.

A total of 12.12% (4/33) of the negative mpMRI group pre-
sented csPCa, and in the equivocal mpMRI group only 7.5%
presented csPCa (6/80). The mpMRI NPV was 91.15%, and
the sensitivity was 90.5%. In the positive mpMRI group,
53.7% (96/179) had csPCa with a PPV of 53.6% and speci-
ficity of 55.3% (Table 1).

An analysis of prostate cancer detection in each group was
performed according to the PI-RADS score, and the anatomo-
pathological result was classified according to ISUP grades
(Figure 1).

In the group with PSAD >0.15 (n=130), 83 patients (63.85%)
presented csPCa. In this subgroup, 4 (4.82%) patients presented
a negative mpMRI, 6 (7.23%) patients presented an equivocal
mpMRI, and 73 (87.95%) patients presented a positive mpMRI
(Table 1). The NPV was 41.1% and PPV was 64.6%.

When analyzing patients with PSAD <0.15 (n=162), 23 of them
(16.54%) presented a diagnosis of csPCa. All of them presented
a positive mpMRI. All the patients with a negative or equivocal
mpMRI and a PSAD =<0.15 presented a diagnosis of clinically
non-significant tumor or benign result. The addition of this tool
to mpMRI resulted in 100% sensitivity, 69% specificity, and
34.8% PPV (Table 1).
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Table 1. Histopathology and PI-RADS score percentages of all patients (including PSAD; cut-off 0.15)

PI-RADS Benign or ncsPCa csPCa TOTAL
All patients 1-2 87.88 12.12 33

3 925 7.5 80

4-5 46.3 53.7 179
TOTAL 186 (63.7%) 106 (36.3%) 292 (100%)
PSAD >0.15 1-2 3 4 7

3 4 6 10

4-5 40 73 113
TOTAL 47 (36.15%) 83 (63.85%) 130 (100%)
PSAD =<0.15 1-2 26 0 26

3 70 0 70

4-5 43 23 66
TOTAL 139 (85.8%) 23 (14.2%) 162 (100%)

ncsPCa: prostate cancer clinically non-significant; csPCa: prostate cancer clinically significant; PSAD: prostate-specific antigen density; PI-RADS: Prostate Imaging—Re-
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Figure 1. Outcomes stratified for the overall PI-RADS score
and PSAD

PI-RADS: Prostate Imaging—Reporting and Data System; PSAD: prostate-
specific antigen density

Using a PSAD cut-off of 0.15 and a positive or negative mpMRI
(PI-RADS 1-3) yields four groups. (Table 2). A negative mpMRI
with PSAD =<0.15 presented a negative biopsy in 0% (0/96) of
the cases; in the group of patients with a PSAD >0.15, there
was no significant difference in the frequency of significant
cancer detected. mpMRI was positive for 73 of 113 patients

(64.6%) and mpMRI was negative for 10 of 17 patients (58.9%)
(p=0.84); PPV value was 64% and NPV value was 41%. In
the group of patients with a positive mpMRI and with a PSAD
<0.15, the frequency of significant prostate cancer was 34.8%,
which was significantly less than that of patients with a positive
mpMRI and a PSAD >0.15 (64.6%) (p=0.002).

Discussion

It is accepted that mpMRI is an independent factor for the diag-
nosis of prostate cancer and clinically significant disease and
a reliable predictor of the pathological result of the prostate
biopsy. A recent meta-analysis evaluated the performance of
an mpMRI in detecting csPCa and showed a specificity of 88%
and a sensitivity of 77% with an NPV ranging from 64-94%.1
Panebianco et al.'" reported an NPV of 94% in the diagnosis of
csPCa in mpMRI reported and evaluated by experts.

In our experience, the NPV of the MRIs in 150 transrectal
prostate biopsies was 84%.'3 In this study, when performing a
transperineal approach, a higher NPV (91.15%) was obtained.
Although the PI-RADS score predicts the outcome of a prostate
biopsy, it is still difficult to decide which patients would safely
avoid an unnecessary prostate biopsy with a negative or equivo-
cal mpMRI result. This is mainly due to a discrepancy in the actu-
al value of the real NPV.'® In our study, 19.62% of the patients
with negative or equivocal mpMRI (PI-RADS 1-3) would have




Turk J Urol 2020; 46(5): 367-72
DOI: 10.5152/tud.2020.20111

Table 2. High-grade cases according to PSAD and mpMRI (including number of biopsies that could be avoided and

significant cancers missed)

PSAD =0.15 PSAD >0.15
n=162 n=130
mpMRI PI-RADS 1-3 PI-RADS 4-5 PI-RADS 1-3 PI-RADS 4-5
96 66 17 113
csPCa n (%) Yes No yes no Yes no yes No
0 (0) 96 (100) 23 (34.8) 43 (65.2) 10(589) 7(41.1) 73(64.6) 40(354)

Biopsies could be avoided (n) 96 0 0 0
csPCa missed (n) 0 0 0 0

Key: Taking into account PI-RADS 4-5 or PSAD >0.15 as criteria for biopsy. PSAD: prostate-specific antigen density; csPCa: prostate cancer clinically significant;
mpMRI, magnetic resonance imaging; PI-RADS: Prostate Imaging—Reporting and Data System.

lost the diagnosis of a clinically significant tumor had they
avoided the prostate biopsy. In addition to the PSAD, we used
total PSA for effective clinical management of the patient.

Lesions with a PI-RADS score of 3 have been controversial.
These are radiographic lesions where the presence or absence
of significant disease is uncertain, and there is no consensus on
the immediate necessity of a biopsy. An alternative would be to
perform a surveillance of these lesions. Some authors consider the
lesion volume to manage category 3 lesions and consider using
simplified PI-RADS and biparametric mpMRI for differentiating
category 3a lesions (volume <0.5 mL) and category 3b lesions
(volume =0.5 mL). They found csPCa in 2.8% and 27.6% of the
cases, respectively and recommended clinical surveillance for cat-
egory 3a lesions and target biopsy for category 3b lesions."”?% In a
study by van de Sar et al.?!, prostate biopsies were performed only
when there was an alteration in the PSA kinetics or an increase in
the PI-RADS score, demonstrating a similar diagnostic risk profile
when compared with the immediate biopsy group.

Multiple traditional clinical markers, biomarkers, and nomo-
grams have been used to more safely decide which patients with
PI-RADS 3 lesions can avoid an unnecessary prostate biopsy.=*”!
Among them, PSAD has been identified as a diagnostic tool that
helps to predict csPCa. Therefore, PSAD also contributes to pre-
dicting the result of the prostate biopsy.** Recently, Jue et al.>*
described a prospective cohort from the United States and con-
cluded that the PSAD had a higher performance in diagnosing
prostate cancer when compared with the value of isolated PSA.

Furthermore, PSAD is a useful method in diagnosing clinically
significant disease and evaluating the aggressiveness of prostate
cancer. A negative mpMRI with PSAD =<0.15 may be good in
predicting a negative biopsy, whereas the other group does not
permit avoiding biopsies. Kosaka et al.™! reported that PSAD

was a significant predictor of prostate cancer in patients aged
<50 years.

In an update on ncsPCs, Bastian et al.”®! included PSAD with
a cut-off point <0.15, together with a Gleason score of <6, <3
positive cylinders, and <50% tumor involvement as one of the
predictors. When the result of the surgical piece was compared
after a radical prostatectomy, a high PSAD value correlated with
higher pathological stages and with greater aggressiveness of
the disease and thus being a factor that could be used to predict
progression-free rate after the radical treatment.”*”

Corcoran et al.” report that PSAD is the best predictor of
increased Gleason score gradation between prostate biopsy and
radical prostatectomy. All this information indicates that PSAD
can not only act as a predictor of the result of a prostate biopsy
but also as a predictor of clinically significant disease and tumor
aggressiveness.

Despite the fact that mpMRI with PI-RADS score and PSAD
allow predicting the result of a prostate biopsy, each of
these diagnostic methods have their disadvantages. This
was observed in our study when the NPV of the mpMRI was
91.15%. However, when we associated negative or equivocal
MRIs (PI-RADS 1-3) with PSAD =<0.15, both sensitivity and
NPV increased to 100%. This translates into the fact that no
patient with negative or equivocal mpMRI and a PSAD =<0.15
had a diagnosis of csPCa.

This study has certain limitations. First, it is a retrospective
study carried out in a single center. Second, the PSAD value is
directly related to the operator who performs the complementa-
ry study that measures prostate volume. A limitation of PSAD is
the variable production of PSA by benign prostatic hyperplasia,
resulting in a non-linear increase in larger prostates. This means
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that PSAD may become less sensitive in larger prostates or as
its volume increases.*”

In this series, PSAD (with a cut-off point of 0.15) increased the
sensitivity and NPV in negative or equivocal MRIs (PI-RADS
1-3); through this, unnecessary prostate biopsies could be
avoided in patients presenting a combination of these diagnostic
methods
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