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ABSTRACT
Objectives: This study aimed to evaluate the clinical utility of the SelectMDx urinary biomarker test in 

men with PI-RADS 3 lesions identified through multiparametric magnetic resonance imaging (mpMRI), 
a subgroup in which prostate cancer diagnosis remains uncertain. The primary objective was to assess 
whether SelectMDx can improve risk stratification for clinically significant prostate cancer and thereby 
reduce unnecessary prostate biopsies.

Materials and methods: A prospective cohort of 40 patients with serum prostate-specific antigen (PSA) 
levels ≥3 ng/mL and PI-RADS ≥ 3 lesions on mpMRI was analyzed. All participants underwent mpMRI, 
followed by targeted magnetic resonance imaging/transrectal ultrasound (MRI/TRUS) fusion-guided 
biopsy and standard TRUS-guided biopsy. Prior to biopsy, urine samples were collected post-digital rectal 
examination for SelectMDx analysis. The test evaluates messenger ribonucleic acid (mRNA) expression 
of distal-less homeobox 1 (DLX1) and homeobox C6 protein (HOXC6), integrating molecular data with 
clinical parameters to generate individualized risk scores. Diagnostic performance was assessed through 
sensitivity, specificity, predictive values and logistic regression analyses.

Results: Among patients with PI-RADS 3 lesions (n=40), a significant correlation between SelectMDx 
results and biopsy-confirmed clinically significant prostate cancer was observed. Clinically significant 
cancer was detected in 57.1% of patients with a positive SelectMDx result, compared to 18.2% in those 
with a negative result (p=0.031). The test demonstrated a sensitivity of 57.14%, a specificity of 81.82%, a 
positive predictive value of 40% and a negative predictive value of 90%, with an overall diagnostic accuracy 
of 77.5%. While age emerged as the only independent predictor in multivariate analysis, SelectMDx showed 
a strong potential to exclude malignancy and support more selective biopsy strategies.
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INTRODUCTION

Prostate cancer (PCa) is a major global 
health issue. It represents the second 
most commonly diagnosed cancer 
among men and one of the leading 
causes of cancer-related mortality (1). 

Early detection is crucial for successful treatment 
and prostate-specific antigen (PSA)-based scre
ening has been widely utilized for this purpose. 
However, PSA-based screening has notable limi-
tations. It may lead to unnecessary prostate biop-
sies, potentially resulting in complications. Addi-
tionally, PSA screening can contribute to over- 
diagnosis, which can subsequently cause over-
treatment, exposing patients to side effects with-
out improving survival outcomes (2).

To address these issues, multiparametric mag-
netic resonance imaging (mpMRI) has been in-
troduced into clinical practice. The procedure 
provides detailed images of the prostate, assis
ting in identifying suspicious areas that may re-
quire biopsy and improving the detection of 
clinically significant prostate cancer (csPCa). 
Nevertheless, mpMRI is not without limitations 
(3). Lesions classified as PIRADS 3 remain am-
biguous, as their imaging characteristics do not 
reliably distinguish between benign and malig-
nant pathology. This ambiguity complicates clini-
cal decision-making regarding appropriate sub-
sequent management (4).

Urine-based tests represent a promising, 
non-invasive approach to improving diagnostic 
accuracy. These assays examine urine samples 
obtained during a digital rectal examination 
(DRE), which contain prostate-derived cells and 
molecular markers. One example is the 
SelectMDx test, which evaluates urinary levels of 
two specific genes, distal-less homeobox 1 (DLX1) 
and homeobox C6 protein (HOXC6). This test 

has shown potential in distinguishing high-risk 
prostate cancer from low-risk forms, potentially 
reducing the number of unnecessary biopsies 
(5).

Combining mpMRI with urinary tests such as 
SelectMDx could enhance diagnostic accuracy, 
particularly for patients with ambiguous 
PIRADS 3 lesions. By utilizing both imaging data 
and molecular information, clinicians could 
more accurately evaluate the risk of csPCa and 
make better informed decisions about the neces-
sity of a biopsy.

This study aims to evaluate the utility of the 
SelectMDx test in patients with PIRADS 3 lesions 
identified by mpMRI. The objective is to deter-
mine if this test can identify individuals at in-
creased risk of csPCa, thus reducing unnecessary 
biopsies and minimizing risks associated with 
overtreatment. q

MATERIALS AND METHODS

Patients were prospectively enrolled based on 
clearly defined criteria: serum PSA ≥3 ng/mL 

and the presence of suspicious prostate lesions 
identified via mpMRI, specifically lesions classi-
fied with PI-RADS score ≥3. Individuals previ-
ously treated for prostate cancer or those lacking 
complete clinical datasets were excluded from 
analysis.

Multiparametric MRI scans were conducted 
using a 3 Tesla Siemens Magnetom Vida scanner 
(Siemens Healthineers, Erlangen, Germany). 
Imaging strictly followed the Prostate Imaging 
Reporting and Data System version 2.1 guide-
lines, encompassing T2-weighted imaging, diffu-
sion-weighted imaging (DWI) sequences using 
b-values of 0, 500 and 1000 s/mm², and dyna
mic contrast-enhanced (DCE) sequences (6). An 
experienced radiologist evaluated all scans, as-
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Conclusions: SelectMDx appears to be a valuable adjunctive tool in the diagnostic evaluation of 
patients with equivocal mpMRI findings, particularly PI-RADS 3 lesions. Its high negative predictive 
value supports its use in reducing unnecessary biopsies without compromising the detection of clinically 
significant prostate cancer. The integration of molecular biomarkers with imaging and clinical parameters 
may offer a more refined approach to personalized risk stratification in prostate cancer diagnostics.
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signing PI-RADS scores. Lesions categorized as 
PI-RADS ≥3 were classified as suspicious for 
prostate cancer and recommended for targeted 
biopsy.

Patients with suspicious mpMRI findings un-
derwent targeted magnetic resonance imaging/
transrectal ultrasound (MRI/TRUS) fusion-guided 
biopsies in addition to systematic transrectal ul-
trasound-guided biopsy. Procedures were per-
formed using a bk3000 ultrasound system 
equipped with the bkFusion software and a trans
rectal biplanar probe, following standard clinical 
guidelines.

Before undergoing biopsy, each patient pro-
vided post-DRE urine samples. Genetic analyses 
were carried out with the SelectMDx biomar-
ker-based risk score assay (MDx Health, Irvine, 
CA, USA). This assay measured the mRNA expre
ssion levels of DLX1 and HOXC6 genes in 
post-DRE urine samples (7). Molecular data were 
combined with clinical characteristics such as se-
rum PSA levels, DRE findings, patient age and 
family history to offer unique prostate cancer risk 
scores.

The diagnostic performance of SelectMDx in 
the PI-RADS 3 subgroup was statistically evalu-
ated. Measures including sensitivity, specificity, 
positive predictive value (PPV), negative predic-
tive value (NPV) and overall accuracy were cal-
culated by using biopsy-confirmed histopatho-
logical results. The Pearson's chi-square test was 
used to analyze differences in cancer prevalence 
based on SelectMDx results. Logistic regression 
analyses, both univariate and multivariate, were 
used to investigate correlations between 
SelectMDx results, patient age, PSA levels, pros-
tate volume, family history and detection of 
Grade Group ≥2 prostate cancer. Statistical sig-
nificance was considered as p-values < 0.05. q

RESULTS

Among patients with a PI-RADS score of 3 
(n=40), a statistically significant association 

was observed between SelectMDx results and 
the presence of clinically significant prostate can-
cer (PCa). As shown in Figure 1, 57.1% of pa-
tients with a positive SelectMDx test result were 
diagnosed with PCa, in contrast to only 18.2% 
among those with a negative result (p = 0.031). 
Conversely, the absence of cancer was confirmed 
in 81.8% of patients with negative test results, 

underscoring the potential role of SelectMDx 
primarily in excluding malignancy and minimi
zing unnecessary biopsies.

Diagnostic performance indicators of the 
SelectMDx test in this cohort revealed a sensitivity 
of 57.14%, specificity of 81.82%, PPV of 40%, NPV 
of 90% and an overall accuracy of 77.5%. However, 
the area under the ROC curve (AUC 0.695, 95% CI 
0.460–0.930, p = 0.109) did not reach statistical 
significance, suggesting a limited predictive dis-
crimination in this subgroup, potentially due to 
the small sample size.

PSA levels did not significantly differ between 
patients with and without cancer (Figure 2).  
Median PSA values were 5.3 ng/mL in the PCa 
group versus 5.14 ng/mL in the cancer-free group 
(p = 0.326), despite non-normal distributions 
confirmed by the Shapiro-Wilk test.

Similarly, prostate volume showed no signifi-
cant difference based on cancer status, with me-
dian values of 52 mL in patients with prostate 
cancer and 53 mL in those without (p = 0.626).

FIGURE 1. Patients’ distribution according to the presence of  
prostate cancer and the result of the SelectMDx test

FIGURE 2. Comparison of PSA values in relation to 
the presence of prostate cancer in patients with a 
PI-RADS score of 3
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Conversely, patient age proved to be a signifi-
cant distinguishing factor, with a median age of 
67 years (IQR 67–69) in cancer patients – signifi-
cantly higher than the median age of 61 years 
(IQR 57–66.5) observed in those without cancer 
(p = 0.012).

Family history of prostate cancer was not sig-
nificantly associated with cancer presence in this 
cohort (p = 0.134), despite a numerically higher 
frequency among cancer-positive individuals.

Univariable logistic regression analyses 
(Table 1) identified age [odds ratio (OR) 1.249, 
95% CI 1.026–1.520, p = 0.027)] and SelectMDx 

positivity (OR 6.000, 95% CI 1.054–34.143, 
p = 0.043) as significant predictors of prostate 
cancer, but in the multivariable model, only age 
retained independent predictive value (OR 1.225, 
95% CI 1.001–1.498, p = 0.049), while the as-
sociation with SelectMDx was no longer statisti-
cally significant (p = 0.145).

When analyzing only patients with negative 
SelectMDx results, 90% (27/30) were confirmed 
cancer-free, and none of the 30 patients had a 
positive family history (Figure 3). Although three 
patients (10%) did have PCa, all cases were clini-
cally significant (Grade Group ≥ 2). PSA values 
in this subgroup again did not significantly differ 
between those with and without cancer 
(p = 0.283).

Analysis of prostate volume and patient age 
in relation to SelectMDx results revealed no sig-
nificant differences (p = 0.724 and p = 0.081, 
respectively; Table 2) and PSA density also lacked 
a statistically significant association with cancer 
presence in SelectMDx-negative patients 
(p = 0.554), thus limiting its usefulness in biopsy 
decision-making within this subgroup. q

DISCUSSION

The process of diagnosing prostate cancer has 
considerably improved in recent years, with 

increased focus on combining imaging and mo-
lecular testing to enhance detection accuracy 
while avoiding unnecessary biopsies (8). Our 
findings contribute to this expanding framework 
by supporting the selective use of the SelectMDx 
urine biomarker in individuals with equivocal 
mpMRI findings, particularly those classified as 
PI-RADS 3.

While mpMRI is highly recommended in bi-
opsy-naïve men with a presumed diagnosis of 
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TABLE 1. Univariate and multivariate binomial logistic regression 
models used to predict the presence of prostate cancer in patients with 
a PI-RADS score of 3

TABLE 2. 
Comparative analysis 
of clinical indicators in 
PI-RADS 3 patients

FIGURE 3. Distribution of patients with a negative SelectMDx result and 
a PI-RADS score of 3 in relation to the presence of prostate cancer
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prostate cancer (PCa) (9), its diagnostic benefit in 
PI-RADS 3 lesions remains uncertain. Reported 
cancer detection rates within this subgroup vary 
considerably, with clinically significant PCa being 
identified in only 10–30% of cases (10). Our 
findings are consistent with this ambiguity and 
suggest that SelectMDx may provide additional 
value in optimizing biopsy decision-making. 
These results align with those of Rubio-Briones 
et al (11), who demonstrated that the incorpora-
tion of a urinary molecular test could prevent 
over one-third of unnecessary biopsies, without 
significantly delaying csPCa diagnosis. In our co-
hort, SelectMDx exhibited a high negative pre-
dictive value among patients with PI-RADS 3 le-
sions, supporting its role as a triage tool for 
mitigating overdiagnosis and overtreatment.

Similar findings were presented by Van Neste 
et al (12), who demonstrated that the two-gene 
SelectMDx panel (HOXC6 and DLX1) served as 
a robust predictor for both prostate cancer (PCa) 
and clinically significant PCa (csPCa). Although 
our ROC curve did not reach statistical signifi-
cance – likely due to the limited sample size – 
our sensitivity and specificity estimates are in line 
with previous multicenter studies, which have 
reported AUC values ranging between 0.75 and 
0.85 (13). 

Another notable aspect of our findings is the 
lack of statistical significance in SelectMDx in the 
multivariable logistic regression model, when 
age was the only independent predictor. This 
also highlights the importance of integrating bio-
marker data with clinical information. Age has 
long been a known risk factor for PCa, and its 
predictive value has been supported in many 
studies (14). Our results reinforce the idea that 
molecular scores should complement rather than 
replace fundamental clinical characteristics in 
risk stratification model settings.

Consistent with the prevailing evidence from 
the literature regarding the diagnostic value of 
PSA, prostate volume and PSA density, in parti
cular in men with intermediate PSA levels or in-
definite MRI results (15), our study also did not 
find a clinically significant correlation between 
these factors and the presence of cancer, further 

questioning their value in decision-making re-
garding biopsy.

Although encouraging results, a few limita-
tions should be noted. The small number of 
PI-RADS 3 patients limits statistical power for 
subgroup analysis as well as generalizability. In 
addition, while SelectMDx showed promising di-
agnostic performance, we did not test its cost-ef
fectiveness – a key consideration for its potential 
use in the clinic. Earlier studies have estimated 
SelectMDx might be cost-saving by avoiding un-
necessary biopsy procedures and related compli-
cations (16), but real-world economic modeling 
across different healthcare systems is limited.

Given these findings, SelectMDx appears to 
be a useful tool for refining risk assessment, par-
ticularly in patients with ambiguous imaging re-
sults, though larger multicenter studies are ne
eded to confirm its clinical value and determine 
how best to integrate it into practice. q

CONCLUSIONS

This research contributes further evidence sug-
gesting SelectMDx can be a useful addition in 

the diagnostic evaluation of patients with am-
biguous mpMRI results, most notably those with 
PI-RADS 3 lesions. By adding molecular informa-
tion to imaging, the test has the capability of de-
creasing the rate of avoidable prostate biopsies, 
thus reducing the exposure of patients to risks 
from procedures themselves without compro-
mising the detection of clinically significant pros-
tate cancer. However, the predictive perfor-
mance of SelectMDx seems highly dependent 
upon individual-level clinical factors, notably 
age, highlighting the significance of risk models 
integrated across domains rather than isolated 
markers. q 
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