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Abstract: Background: Prostate cancer (PCa) management is moving towards patient-tailored strate-
gies. Advances in molecular and genetic profiling of tumor tissues, integrated with clinical risk assess-
ments, provide deeper insights into disease aggressiveness. This study aims to offer a comprehensive
overview of the pivotal genomic tests supporting PCa treatment decisions, analyzing—through
real-world data—trends in their use and the growth of supporting literature evidence. Methods:
A retrospective analysis was conducted using the extensive PearlDiver™ Mariner database, which
contains de-identified patient records, in compliance with the Health Insurance Portability and Ac-
countability Act (HIPAA). The International Classification of Diseases (ICD) and Current Procedural
Terminology (CPT) codes were employed to identify patients diagnosed with PCa during the study
period—2011 to 2021. We determined the utilization of primary tissue-based genetic tests (Oncocyte
DX®, Prolaris®, Decipher®, and ProMark®) across all patients diagnosed with PCa. Subsequently,
within the overall PCa cohort, patients who underwent radical prostatectomy (RP) and received
genetic testing postoperatively were identified. The yearly distribution of these tests and the corre-
sponding trends were illustrated with graphs. Results: During the study period, 1,561,203 patients
with a PCa diagnosis were recorded. Of these, 20,748 underwent tissue-based genetic testing fol-
lowing diagnosis, representing 1.3% of the total cohort. An increasing trend was observed in the
use of all genetic tests. Linear regression analysis showed a statistically significant increase over
time in the use of individual tests (all p-values < 0.05). Among the patients who underwent RP,
3076 received genetic analysis following surgery, representing 1.27% of this group. Conclusions:
Our analysis indicates a growing trend in the utilization of tissue-based genomic testing for PCa.
Nevertheless, they are utilized in less than 2% of PCa patients, whether at initial diagnosis or after
surgical treatment. Although it is anticipated that their use may increase as more scientific evidence
becomes available, their role requires further elucidation.
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1. Introduction

Management of prostate cancer (PCa) has significantly evolved over the years; as-
sessing the trade-offs between the benefits and harms of treatments for localized PCa is
increasingly recognized as crucial in therapeutic decision-making [1,2].

The focus in PCa has shifted to the “when and if” of treatment rather than the “how.”
This shift is particularly relevant in two critical phases: deciding between active treatment
or active surveillance (AS) following the histological diagnosis of PCa, and considering
adjuvant therapy after radical prostatectomy (RP).

In recent years, the eligibility criteria for AS have undergone significant changes;
factors such as disease stage, prostate-specific antigen (PSA) values, core involvement at
biopsies, Gleason Score (GS), and comprehensive risk score classification [3,4] have been
re-evaluated to expand the cohort of patients suitable for active monitoring.

Despite broader eligibility, over 40% of low-risk patients in the United States un-
dergo immediate treatment, leading to a significant number undergoing unnecessary
treatment [5].

An opposite situation can be observed after RP. Various studies have shown the bene-
fits of adjuvant therapy (radiotherapy with or without androgen deprivation therapy) in
specific patient subgroups, supported by improved progression-free [6] and metastasis-free
survival rates [7]. However, the side effects of adjuvant treatments, especially during the
critical early post-operative period, limit the broader application of these treatments [8,9].

In this evolving landscape, the approach to PCa therapy is moving towards patient-
tailored strategies. Molecular and genetic analyses of tumor tissues, combined with clinical
risk factors, aim to provide deeper insights into disease aggressiveness [10–12].

Several tissue-based prognostic markers have been developed for clinical use and are
now commercially available.

The Oncotype® DX Genomic Prostate Score (GPS) is a quantitative real-time poly-
merase chain reaction (PCR) assay applied to fixed paraffin-embedded tissue samples
from needle prostate biopsies (PB). It evaluates a 17-gene signature across four biological
pathways: androgen signaling, cellular organization, stromal response, and cellular pro-
liferation, in addition to five housekeeping genes. GPS scores range from 0 to 100, with
higher scores indicating increased cancer aggressiveness [13].

The Genomic Classifier (GC) Decipher® test was developed and validated through
a retrospective analysis of 639 RP patients from the Mayo Clinic registry [14]. Utilizing a
microarray system to analyze 1.4 million genomic markers, it defines a 22-gene signature in-
volved in several cellular processes like cell proliferation, differentiation, immune response
modulation, and modulation of androgen-signaling pathways. The Decipher test provides
a quantifiable risk assessment, scoring from 0 to 1, which correlates with the likelihood of
subsequent adverse clinical outcomes, including biochemical recurrence (BCR) and early
clinical metastases post-RP.

The Prolaris® test is a tissue-based RT-PCR assay measuring the expression of 31 cell-
cycle progression (CCP) genes and 15 housekeeping genes. The output is a proliferative
index—ranging from 0 to 10—expressed as a CCP score, which correlates with various
clinical outcomes [15].

Lastly, the ProMark® test is an advanced, automated multiplex immunofluorescence
in situ imaging method that quantitatively evaluates eight protein biomarkers and their
activation states in PB tissues [16]. Initially characterized by a panel of 12 signature protein
biomarkers aimed at predicting PCa aggressiveness and lethality [17], the ProMark test
was later refined to an 8-protein marker panel. This updated panel showed an improved
predictive ability to differentiate between favorable and unfavorable pathology at RP
compared to clinical risk stratification alone [16].

These prognostic tests seek to improve tumor characterization and narrow the gap
between clinical guidelines and actual clinical practice.

Our study aims to provide an overview of the primary genomic tests influencing PCa
management and evaluate their utilization trends based on real-world data.



Clin. Pract. 2024, 14 510

2. Materials and Methods
2.1. Dataset

The dataset for this analysis was sourced from the extensive PearlDiver® Mariner
database (PearlDiver Technologies, Colorado Springs, CO, USA), a HIPAA-compliant,
anonymized national repository of insurance billing records [18]. This resource catalogs
healthcare interactions across both inpatient and outpatient settings, enabling the longi-
tudinal study of patient trajectories. The database encompasses claims data for a diverse
cohort of over 150 million distinct individuals, compiled from 2011 to 2021, and includes
detailed reimbursement information spanning facilities, practitioners, ancillary services,
and pharmacies. Its coverage is comprehensive, extending to all payer models across the
entirety of the U.S. states and territories.

Utilization of the database is enabled through the application of International Classifi-
cation of Diseases (ICD) codes, both 9th and 10th editions, along with Current Procedural
Terminology (CPT) codes. Data integrity is ensured via rigorous audits and review pro-
cesses by independent third parties [18]. It is noteworthy that a significant portion of
the commercial insurance claims recorded in the database predominantly originate from
Humana and United Healthcare [19].

2.2. Study Population Statistical Analyses

As a secondary analysis of deidentified data, the study was granted exempt status by
the Institutional Review Board (IRB). We successfully identified subjects diagnosed with
PCa from 2011 to 2021 using relevant ICD-9 and ICD-10 diagnosis codes.

Demographic variables included age, region, obesity, diabetes mellitus, and Charlson
Comorbidity Index (CCI). Additionally, we evaluated the prevalence of Social Determinants
of Health (SDOH), such as access to education, quality of healthcare, conditions of the neigh-
borhood and built environment, social and community context, and economic stability.

Subsequently, we determined the utilization of primary tissue-based genetic tests
(Oncotype DX®—Genomic Health, Redwood City, CA, USA; Prolaris®—Myriad Genet-
ics, Salt Lake City, UT, USA; Decipher®—Decipher Biosciences, San Diego, CA, USA;
ProMark®—Metamark Genetics Inc., Durham, NC, USA) in patients diagnosed with PCa.

Within the overall PCa population, we specifically identified those who underwent
RP. The methodology for identifying patients within this subgroup who received genetic
testing post-surgery was consistent with the approach taken for the overall cohort.

We also evaluated the annual distribution of these tests within both patient groups
throughout the study period, computing percentages and illustrating the trends with
corresponding graphs. Owing to the relatively small number of patients who underwent
RP and were subsequently tested with Oncotype DX® and Prolaris®, we limited our
graphical presentations to trends for Decipher® and ProMark® tests only.

Linear regression analysis was then employed to statistically quantify the trend pat-
terns for each test during the study period among the overall PCa patients.

Finally, multivariable logistic regression was utilized to assess factors associated with
the likelihood of receiving a genetic test.

3. Results

Throughout the study period, a total of 1,561,203 patients with PCa diagnoses were
recorded. Of this cohort, 241,445 patients underwent RP. The baseline characteristics of
both groups are summarized in Table 1.

Among the patients diagnosed with PCa, 20,748 were subjected to tissue-based genetic
testing following diagnosis, constituting 1.3% of the overall cohort. Figure 1 illustrates the
annual percentage trend in the prescription of the genetic tests under study—Oncotype
DX®, Prolaris®, Decipher®, and ProMark®—over the period considered. A rising trend
was observed for all genetic tests.
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Table 1. Characteristics of Prostate Cancer Patients at Diagnosis and Following Radical Prostatec-
tomy (RP).

Variable Prostate Biopsy Patients
(n = 1,561,203)

RP Patients
(n = 241,445)

Age, years, Mean ± SD 68.51 ± 8.33 64.39 ± 7.60

Region, n (%)
Midwest 352,299 (22.5) 63,632 (26.3)
Northeast 362,326 (23.2) 49,380 (20.4)

South 620,196 (39.7) 92,368 (38.3)
West 220,271 (14.2) 35,127 (14.5)

Unknown 6111 (0.4) 938 (0.5)

Charlson Comorbidity Index, Mean ± SD 2.79 ± 2.64 2.85 ± 2.57

Obesity, n (%) 473,656 (30.3) 82,082 (33.9)

Diabetes, n (%) 411,863 (26.4) 54,763 (22.7)

Social Determinants of Health (SDOH), n (%)
Lack of Education Access and Quality 460 (0.03) 62 (0.03)

Inadequate Health Care Access and Quality 241 (0.02) 22 (0.01)
Poor Neighborhood and Built Environment 4305 (0.28) 747 (0.31)

Negative Social and Community Context 10,209 (0.65) 1503 (0.62)
Economic instability 5070 (0.32) 604 (0.25)

Overall 19,451 (1.25) 2836 (1.17)

Use of Tissue-based genomic Testing, n (%) 20,748 (1.32) 3076 (1.27)
Abbreviations: RP (Radical Prostatectomy), SD (Standard Deviation).
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Linear regression analysis revealed a statistically significant increase in the use of
each individual test (all p-values < 0.05) (Table 2). All tests showed a positive regression
coefficient, indicating increased usage over time. Notably, ProMark® displayed the most
significant annual increase, with the highest regression coefficient (0.1375), while Prolaris®

exhibited the best model fit (adjusted R2 = 0.7397).

Table 2. Linear Regression Trends of Tissue-Based Genomic Testing in Overall Prostate Cancer
Patients.

Genetic Test Regression Coefficient
(Slope)

Model Fit
(Adjusted R2) p-Value

Prolaris® 0.0152 0.7397 0.0004

Oncotype DX® 0.0687 0.6677 0.0013

Decipher® 0.0334 0.4888 0.01

Promark® 0.1375 0.5248 0.007

Among the patients who underwent RP, 3076 received genetic analysis following
surgery, representing 1.27% of the surgical subset. Figure 2 displays the percentage of usage
for Decipher® and ProMark® within this subgroup throughout the study period.
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Figure 2. Trends in the Use of Decipher® and Promark® after Radical Prostatectomy Over the Study
Period (2011–2021).

In the adjusted multivariate regression analysis, age was inversely associated with the
probability of undergoing genetic testing, with each additional year decreasing the odds by
3.5% (adjusted odds ratio [OR] = 0.965, 95% confidence interval [CI]: 0.963–0.966, p < 0.001).
SDOH and CCI were not associated with significant changes in the likelihood of receiving
genetic testing (SDOH adjusted OR = 0.90, 95% CI: 0.794–1.023, p = 0.118; CCI adjusted
OR = 1.001, 95% CI: 0.996–1.007, p = 0.475).

4. Discussion

Our analysis provides interesting insights into the utilization and impact of tissue-
based genomic testing in PCa management. We found that over the 10-year study period,
only 1.32% of patients underwent genomic testing after a PCa diagnosis.

However, the implementation of genomic tumor profiling has shown a steady increase,
mirroring the growth in scientific evidence that supports its clinical use.
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This burgeoning evidence has also influenced guidelines by the National Comprehen-
sive Cancer Network (NCCN) [20] and the European Association of Urology (EAU) [4],
which now acknowledge the value of tests such as Decipher®, Prolaris®, Oncotype®, and
ProMark® in PCa management. Specifically, the use of these additional tests is recom-
mended for patients in whom “the assay result, when considered as a whole with routine
clinical factors, is likely to affect management.”

Table 3 summarizes the key characteristics of the tests under study, highlighting their
specific indications and relevant clinical implications.

Our study shows a low adoption prior to 2015, followed by a progressive increase in
the use of all tests, with Oncotype® DX (GPS) and Decipher® (GC) exhibiting a notable yet
gradual rise.

Genomic tests are instrumental in refining patient selection for AS, with their full clini-
cal benefits expected to unfold over time. Consequently, the observed increase in their use
could reflect a more efficient decision-making process by physicians and patients, aligning
with long-term health outcomes rather than immediate clinical and prognostic improvements.

Several factors could account for this overall ascending trend. Foremost, the growing
body of published literature endorsing the efficacy of these tests may have bolstered their
acceptance within the medical community. Additionally, enhanced accessibility in clinical
settings could have facilitated increased usage. Finally, the marketing strategies employed
by the test providers could influence the adoption rate among healthcare professionals,
and the price variability among different tests could also be a significant factor.

Our study has also demonstrated an association between older age and a decreased
likelihood of being recommended for genetic testing. These findings suggest that urologists
are more likely to utilize the additional prognostic information provided by genetic tests
in the decision-making process for younger patients [21]. This is attributed to younger
patients’ longer life expectancy, which allows for a more informed decision-making process
that carefully weighs the potential harms and benefits of the different therapeutic options.

Specifically focusing on the preference for the ProMark® test observed in our study,
we posit that this test’s ease of integration into existing diagnostic workflows could be
a key factor—its results do not depend on other clinical or diagnostic data, making it a
straightforward option for clinicians. However, the ProMark® test is linked to a less specific
CPT code, which might result in a broader categorization of various genetic tests under this
code. This necessitates a cautious interpretation of this finding, as the data may encompass
a wider range of tests than intended.

Peabody et al. conducted a randomized clinical utility trial to assess the impact of the
ProMark® test on the decision for active treatment versus AS in simulated cases of ISUP 1
and ISUP 2 PCa [22]. The additional clinical information derived from the test results led
to nearly a 30% reduction in recommendations for active treatment in low- and favorable
intermediate-risk PCa.

Further analyzing the observed trends, the uptick in the utilization of Oncotype
DX® (GPS) and Decipher® tests may be linked to their applicability to a wider patient
demographic (Table 3).

Originally, the GPS was conceived and validated for its potential utility in managing
tumor heterogeneity and biopsy undersampling [13]. Klein et al. demonstrated that a
20-point increase in the GPS score was predictive of both high-grade disease (odds ratio
[OR] = 2.3, p < 0.001) and high-stage disease (OR = 1.9, p = 0.003) at surgical pathology.

Similar results were reported by Kornberg et al., who evaluated the suitability for
AS of different patient subgroups: International Society of Urological Pathology (ISUP)
grade 1, low-volume ISUP grade 2 (33% or fewer positive cores), clinical stage T1/T2,
PSA < 20 ng/mL, and a Cancer of the Prostate Risk Assessment (CAPRA) score < 6 [23]. A
5-unit increase in the GPS score was significantly associated with an elevated risk of adverse
pathology (AP) (hazard ratio [HR] 1.16, p < 0.01) and an increased risk of biochemical
recurrence (BCR) (HR 1.10, p = 0.04).
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Table 3. Summary of Key Characteristics of Tissue-Based Genetic Tests for PCa.

Genetic Test Clinical Indication Testing Method Assessed Parameters Scoring Clinical Implications Other Characteristics

Prolaris®

After biopsy: NCCN
very low low, favorable

intermediate-risk
localized prostate

cancer
After RP: patients who

may benefit from
aggressive

intervention/at high
risk of recurrence

Reverse
transcriptase

PCR

Gene activity related to
cell cycle:

46 genes (31 Cell Cycle
Progression +

15 housekeeping genes)

Cell Cycle
Progression (CCP)

score between
0 and 10

Higher scores
indicative of more
aggressive disease

Provides risk assessment to aid
treatment choice between AS, single
modal or multi-modal treatment
Provides:
• 10-y risk (%) of DSM with

conservative treatment
• 10-y risk (%) of metastasis with

RT or RP
• 10-y risk (%) of metastasis with

RT + ADT

Result combined with
patient’s clinical data (CAPRA
score and NCCN)

Decipher®

After biopsy: all GS, all
PSA values, all Stages

After RP: patients with
adverse pathology, all
PSA values (including

undetectable, rising,
and persistently
elevated PSA)

Microarray
genomic testing

Expression of 22 coding
and noncoding RNAs

Genomic Risk (GR)
Score between 0

and 1
Higher scores

indicative of more
aggressive disease

After biopsy:
High risk (>0.6): patients may
benefit from treatment
intensification with multimodal
therapy
Low risk (<0.45): patients can be
candidates for AS
Provides:
• 5-y and 10-y risk (%) of

metastasis with RT or RP
• 15-y Risk (%) of PCa mortality

with RT or RP
• Risk (%) of adverse pathology

at RP based on biopsy
After RP:
High risk (>0.6): patients may
benefit from RT with concurrent
ADT; patients may benefit from
earlier, more intense, or
multimodality therapy, and may
consider clinical trials of novel
therapies
Provides:
• 5-y and 10-y risk (%) of

metastasis
• 15-y Risk (%) of DSM

Result not combined with
other clinical or pathologic
parameters
Additional information:
After biopsy:
Personalized risk of metastasis
if combined with patient’s
NCCN risk category
After RP:
• Personalized 10-y risk of

metastasis if combined
with patient’s clinical and
pathologic features

• RT timing Personalized
5-y risk of metastasis
after post-RP RT

• Treatment intensity:
RT + ADT?

• Personalized 5-y risk of
progression to ADT after
Radiotherapy alone
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Table 3. Cont.

Genetic Test Clinical Indication Testing Method Assessed Parameters Scoring Clinical Implications Other Characteristics

ProMark®

NCCN very low, low
and intermediate risk

localized prostate
cancer

Proteomic
analysis

Quantify the values of
8 tumor

progression-related
biomarker proteins

ProMark Score
between 0 and 100

Higher scores
indicative of more
aggressive disease

Provides risk assessment to aid
treatment choice between AS and
active treatment
Predicts BCR in patients after RP
Provides:
• Risk (%) of aggressive disease

Result not combined with
other clinical or diagnostic
data (NCCN, CAPRA,
D’Amico)
Additional information:
Likelihood (%) of Adverse
Pathology at RP
Personalized risk of aggressive
disease if combined with
patient’s NCCN risk category

Oncotype DX®

NCCN low,
intermediate, and
high-risk localized

prostate

Reverse
transcriptase

PCR

Expression of 17 genes
(12 cancer-related and

5 reference genes)

Genomic Prostate
Score (GPS)

between 0 and 100
Higher scores

indicative of more
aggressive disease

Low risk patients: help inform the
AS decision
High Risk patients: help inform the
treatment intensity decision
Provides:
Low risk patients: Likelihood (%) of
Adverse Pathology at RP
High Risk patients: Likelihood
(lower\higher) of disease
progression

Result combined to NCCN
risk group
Additional information:
• 10-y likelihood (%) of

Metastasis after RP
• 10-y likelihood (%) of

DSM after RP

Abbreviations: PCR (Polymerase Chain Reaction), DSM (Disease-Specific Mortality), RT (Radiotherapy), RP (Radical Prostatectomy), ADT (Androgen Deprivation Therapy), CAPRA
(Cancer of the Prostate Risk Assessment), NCCN (National Comprehensive Cancer Network), GS (Gleason Score), PSA (Prostate-Specific Antigen), AS (Active Surveillance), PCa
(Prostate Cancer).
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However, a multicenter study with a cohort of 432 patients, of whom 101 underwent
RP, did not find a correlation between the GPS and AP in multivariate analysis, nor was
there an association with subsequent biopsy upgrades (p = 0.48) [24].

Conversely, a 2019 multicenter prospective study validated the GPS score’s predictive
role for AP (OR 2.2 and 1.9 for every 20-unit increase in univariate and multivariate analyses,
respectively) and reported an association with reduced decisional conflict among patients
concerning treatment decisions [25].

In 2021, Murphy et al. reported the outcomes of a randomized trial assessing the
impact of the GPS in 200 patients with low and low-intermediate risk PCa who were
randomly assigned to receive standard counseling with or without the GPS assay [26]. The
authors highlighted two interesting findings: despite a high baseline acceptance of AS, the
GPS assay did not further increase its acceptance, nor did it seem to enhance the perceived
quality of the patients’ decision-making.

In this context, Eymach et al. addressed the psychological distress associated with AS,
describing a condition that profoundly affects patients. This distress is characterized by an
awareness of their disease—even if classified as low-risk—and is intensified by the anxiety
of frequent check-ups [27]. Thus, the decision between AS and active treatment remains
complex for patients, despite the additional prognostic information provided by genomic
tests. It could be speculated that the hoped-for increase in the indication for AS may be
more a result of increased “confidence” among physicians in proposing active monitoring
than due to easier acceptance by the patient.

Previous reports, however, have provided additional insights. In the prospective study
by Eure et al.—among patients with clinically low-risk PCa—GPS led to a 23% refinement
of individual risk, a 22% increase in the selection of AS after diagnosis, and a 21% increase
in the retention of patients on AS one year from the initial decision [28]. Additionally, the
authors described greater confidence reported by the physician and reduced decisional
conflict reported by patients after GPS testing.

Similar findings were presented by Badani et al. [29]. The authors reported a 24%
increase in AS recommendations and increased physician confidence due to the risk re-
finement provided by GPS. It therefore seems appropriate to consider an important role
for genomic tests in boosting physicians’ confidence in proposing an active monitoring
regime, which is reflected in improved decision-making quality among patients; this
could also significantly impact the psychological well-being of patients on the active
surveillance pathway.

The Decipher® test (GC) has also been evaluated as a supportive tool for improved
decision-making in AS. Herlemann et al. assessed the GC’s predictive capacity for AP at
the time of RP in men with NCCN favorable-intermediate risk PCa [30]. They reported
a heightened risk of AP (OR = 6.8, p < 0.001) in patients with high-risk Decipher scores
(GC > 0.60), suggesting its utility in refining patient selection for AS.

As for the Prolaris® test, Tosoian et al.’s 2017 study provided evidence that the CCP
score is beneficial for stratifying clinical risk among patients classified as NCCN low-
risk [31]. The study highlighted the CCP score’s capacity to enhance the stratification
process for identifying patients with a higher risk of BCR. This refinement could potentially
improve the selection of candidates for AS and inform more comprehensive treatment
decision-making processes.

The in-depth insights provided by genomic tests are also fundamental in selecting ad-
juvant therapies after RP. NCCN guidelines recommend adjuvant radiotherapy (RT)—with
or without androgen deprivation therapy (ADT)—in cases where adverse pathological or
laboratory characteristics are found after radical treatment [20,32].

In the RADICALS-RT trial, patients with at least one risk factor for BCR were randomly
assigned to receive either adjuvant RT or undergo an observation policy with salvage RT
for PSA biochemical progression [33]. The results indicated that the 5-year biochemical
progression-free survival was not significantly different between the two groups. However,
a worsening of self-reported urinary incontinence was noted in the adjuvant RT group.
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These findings justify the limited use of adjuvant RT in clinical practice [34], as the risk of
overtreatment may result in RT-induced toxicity and potentially compromise the functional
outcomes associated with surgery [35].

In this patient setting, characterized by contrasting evidence in the literature and a
high risk of overtreatment, the NCCN guidelines suggest that “molecular assay should be
considered if not previously performed to inform adjuvant treatment if adverse features
are found post-radical prostatectomy.”

In our study, only 1.27% of patients underwent genomic testing following RP. Al-
though the utilization rate in this setting is low, it is important to note that the percentages
of genomic test adoption post-diagnosis and post-RP are similar. This observation is note-
worthy, considering that there is more evidence supporting the use of genomic testing to
guide eligibility for AS than for post-surgical decisions.

This may suggest that determining the indication for adjuvant RT treatment poses
a great clinical challenge for physicians, requiring a careful evaluation of the risks and
benefits. Genomic testing, therefore, could provide crucial support in making decisions
that reflect the disease’s intrinsic aggressiveness rather than relying solely on clinical and
laboratory data.

Specifically, the NCCN guidelines recommend the Decipher® GC test after surgery,
which may support the rising trend observed in the present study, along with a concurrent
reduction in the use of the ProMark test® (Figure 2).

Additionally, recent trial results have highlighted the relevance of genomic testing in
this patient setting. A randomized phase III trial assessed patients who had undergone
RP and were receiving dose-escalated salvage RT using the Decipher® GC test [36]. This
test, differentiating between high and low-intermediate risk, was independently associated
with biochemical progression (HR 2.26, p-value = 0.003), clinical progression (HR = 2.29,
p-value = 0.003), and an increased use of ADT (HR = 2.99, p-value 0.001).

A recent meta-analysis led by Spratt et al. encompassed a collective sample of 855 pa-
tients from five different studies, elucidating GC’s role in predicting the cumulative 10-year
incidence of metastasis [37]. Patients were stratified into low, intermediate, and high-risk
categories based on GC score thresholds of 0.45 and 0.60. The analysis revealed respective
10-year cumulative metastasis incidences of 5.5%, 15.0%, and 26.7% across each risk group.

Interestingly, Dalela et al. conducted a study to determine the efficacy of the Decipher®

test in selecting patients for adjuvant treatment after RP [38]. Utilizing a four-item risk
stratification tool—which includes pT3b/T4 disease, pathological Gleason score 8–10,
lymph node invasion, and a GC score > 0.6—they demonstrated a significant reduction in
the 10-year clinical recurrence rate with adjuvant RT for patients with a GC risk score of
2 or greater. This underscores the role of the Decipher® test, in conjunction with adverse
clinical factors, in optimizing post-RP adjuvant treatment decisions.

Clinical trials are currently underway to assess the Decipher® test’s role in tailoring ad-
juvant ADT plus RT protocols following RP in patients with high-risk [39] and unfavorable
intermediate-risk PCa [40].

As for the Prolaris® test, Cuzick et al. initially evaluated the CCP score in patients
who underwent RP and transurethral resection of the prostate (TURP) [15]. The CCP score
emerged as the strongest multivariate predictor of BCR following RP, with the risk nearly
doubling for each unit increase in the score (HR = 1.7; p < 0.001).

Subsequent studies have affirmed the clinical validity of the Prolaris® test in prostate
biopsy samples. Cuzick et al. demonstrated a two-fold increase in the risk of PCa-specific
mortality per unit increase in the CCP score (HR = 2.02; p < 0.001) [41]. Bishoff et al.
corroborated the prediction of BCR (HR = 1.47; p < 0.001) and, although based on a limited
number of events, reported the CCP score as the strongest predictor of metastatic disease
(HR = 4.19; p < 0.001) [42].

Finally, Saad et al. assessed the correlation of the ProMark® score with the risk of
BCR in 288 men prior to RP [43]. The assay scores were predictive of BCR on univariate
analysis (HR 1.724, p = 0.0002 per 20% score change), outperforming other preoperative
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parameters. Moreover, combining the assay score with the NCCN clinical stage yielded a
higher prognostic value (HR 1.579, p = 0.0017 per 20% score change) than staging alone.

Our study is not without limitations. Firstly, although we carefully selected codes for
data extraction, the use of CPT codes to identify genomic tests in clinical practice may not
have been entirely accurate. Consequently, the data presented should be viewed globally
rather than focusing on specific tests. Additionally, incorrect CPT coding in clinical practice
might have led to the exclusion of patients who actually underwent these tests, potentially
causing an underestimation of the real numbers. It must also be emphasized, as part of
the limitations, that the ProMark® test is associated with a less specific CPT code, which
increases the likelihood that other genetic tests may be included in the numerical estimate
for ProMark®. Another inherent limitation is the PearlDiver Mariner database’s lack of
information on patients’ race, tumor characteristics, and treatment protocols, which hinders
a more comprehensive analysis of the results.

Despite these limitations, we believe that our findings, combined with a state-of-the-
art overview of genomic testing, provide a comprehensive perspective on the integration
of these tests into clinical practice over recent years.

5. Conclusions

Our analysis indicates a rising trend in the use of tissue-based genomic testing for PCa.
Nevertheless, they are used in less than 2% of PCa patients, either at the initial diagnosis or
after surgical treatment. While it is anticipated that their usage might increase as additional
scientific evidence becomes available, the precise role of these tests in clinical practice
remains to be further defined.
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