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Extended validation results from a prospective adaptive utility trial confirm performance of a 
novel urine exosome gene expression assay to predict high-grade prostate cancer at initial biopsy
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Results:

Conclusion:

EPI is a non-invasive, easy to use, world's first exosome based 3-gene expression urine assay, which:

has been validated in >1000 patients with PSA 2-10ng/mL

discriminates high-grade (≥GG2) from low-grade (GG1) PCa and benign disease

accurately identifies patients with higher grade disease

reduces the total number of unnecessary biopsies

Methods:

This second independent validation study was designed as a two cohort, adaptive clinical implementation 

and utility study. In Phase 1 EPI test results were compared to biopsy outcomes for eligible subjects: ≥50 

years, PSA 2-10 ng/mL, scheduled for initial prostate needle biopsy. Here we report on the test performance 

in Phase 1 using the area under the receiver operating characteristic curve (AUC), negative predictive value 

(NPV), sensitivity, and specificity for discriminating ≥GG2 from GG1 and benign disease on initial biopsy. 

Results are compared to a previously published validation study [2]. After completion of Phase 1, a CarePath 

was developed for utilizing the EPI test in Phase 2, where the biopsy decision is uncertain (Figure 2). The 

CarePath is described in a separate poster. The outcome of Phase 2 will be reported separately.
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Phase 1 cohort consists of N=503 patients with median age 64 years, median PSA 5.4 ng/mL, 14% African 

American, 70% Caucasian, 53% positive biopsy rate (22% GG1, 17% GG2 and 14% >GG3). EPI shows an AUC 

of 0.70 superior to SOCm AUC of 0.62 and PSA AUC of 0.58 for discriminating ≥GG2 PCa from benign and GG1 

PCa (Figure 3    ). Comparison to the original validation cohort (N=519 patients, EPI AUC 0.71) demonstrated 

good agreement (Figure 3    ). Using the previously validated cut-point of 15.6 (or alternative 20) (Figure 4) 

would avoid 26% (or 40%) of unnecessary prostate biopsies and 20% (or 31%) of total biopsies, with an NPV 

of 89% for both cut-points, and miss only 7% (or 11%) of ≥GG3, respectively (Table 1).
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Figure 4: Waterfall plot of EPI scores in relation to prostate biopsy outcomes across cohort       (N=503). EPI scores are shown on 

y-axis, patients on x-axis and the Grade Group biopsy results is shown color-coded (Figure legend and Table 2). Validated (15.6, 

black) and alternative (20, gray) cutpoints for patient stratification are shown as dashed lines.  
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Introduction:

The ability to discriminate indolent from clinically significant prostate cancer (PCa) prior to initial biopsy 

remains an important health issue. Diagnostic assays that have been extensively evaluated in a 

prospective setting are necessary for efficacy and clinical adoption. We conducted a second independent 

validation study to assess outcome and cut-point performance of the ExoDx Prostate(IntelliScore) (EPI) 

(Figure 1) urine exosome assay vs. a standard of care model (SOCm) (i.e. prostate-specific antigen 

[PSA], age, race, and family history) for discriminating Grade group (GG) ≥2 PCa from GG1 PCa and 

benign disease on initial biopsy [1, 2, 3]. Exosomes are small vesicles released from cells into biofluids 

such as urine. These exosomes contain molecular information, including RNA signatures of tumor cells, 

which can be used to monitor disease status in real-time.

Figure 1: Schematic overview of the ExoDx™ Prostate(IntelliScore) (EPI) assay. 
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Figure 2: Schematic overview of the adaptive, prospective clincial trial design. After completion of Phase 1, a panel of clinicians and risk 

modeling experts convened at a Consensus Conference to review the performance of the EPI test and compare with previous validation study 

results using both the validated and alternative cut-points of 15.6 and 20, respectively, for patient stratification. 

Figure 3: Area Under Receiver Operating Characteristic (AUC) curves are shown to compare performances of the ExoDx™ Prostat(IntelliScore) 

(EPI) in the 2   validation cohort      (N=503) and the 1   validation cohort      (N=519) with the standard of care model (SOCm, e.g. PSA, age, 

race and family history), PCPT / ERSPC risk calculators and PSA alone.
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Cohort Size

Age (Median)

PSA (Median)

African American

Familyhistory - Yes

EPI Cutpoint

Prevalence HGPCa

Biopsies Avoided

Sensitivity

Specificity

NPV

Table 1:  Demographics & Performance

2    Validation

503

64 years

5.4 ng/mL

14.1%

14.3%

Validated (15.6)

31.4%

20.1%

93.0%

26.1%

89.1%

Alternative (20)

31.4%

30.8%

89.2%

40.0%

89.0%

A nd

519

63 years

5.1 ng/mL

16.8%

22.5%

Validated (15.6)

28.5%

26.6%

91.9%

34.0%

91.3%

Alternative (20)

28.5%

36.6%

87.2%

46.1%

90.0%

1   ValidationB st

Grade Group (GG) Benign

7 (3+4) 7 (4+3) 8 (4+4) (5+3) (3+5) ≥ 9

Table 2:  Histological Definition of New Grading System

1 2 3 4 5

6 (3+3)BenignGleason Score (GS)


