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Introduction: OncotypeDx, Prolaris, and Decipher
have each been validated to predict outcomes and guide
treatment for patients with clinically localized prostate
cancer, but they have yet to be compared to one another.
Here we assess the correspondence between the results
of each.

Materials and methods: We performed a retrospective
chart review to identify patients who underwent at least
two of the three genomic tests at Hartford Hospital
between 2014 and 2017. We used test-specific definitions
of a favorable prediction for each to compare the percent
agreement between each pair. Results were also compared
to treatment recommendations based on current National
Comprehensive Cancer Network (NCCN) guidelines. We
compared pair-wise agreement using Cohen’s kappa (K).

Results: Twenty-two patients received at least two
different genomic tests. For 12 patients who received
both the Decipher and Prolaris, % agreement and K were
66.7 and 0.31 (p =.276), respectively. For 8 patients who
received both Prolaris and Oncotype DX, % agreement and
Kwere 75 and 0.39 (p = .168), respectively. Two patients
received both Decipher and Oncotype DX, yielding 50%
agreement and an incalculable K. For Prolaris versus
NCCN, % agreement and Kwere 75 and .21, respectively
(p = .117; n = 20). For Decipher versus NCCN, %
agreement and K were 60 and .15, respectively (p = .268;
n = 15). For Oncotype DX versus NCCN (n = 10),
agreement was 50%, K was incalculable.

Conclusions: Notable differences exist in prognostic
outcomes obtained from OncotypeDx, Prolaris, and
Decipher.
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Introduction

The American Cancer Society estimates 164,690 new
cases of prostate cancer and 29,430 deaths from the
disease in 2018.! Standard of care is controversial,
especially given the heterogeneous nature of this disease,
and up to 98.9% of patients are alive at 5 year follow up.?
Arecent multi-center randomized control trial revealed
no significant difference in 10 year mortality outcomes
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between radical prostatectomy, radiation therapy, and
active surveillance, suggesting that aggressive therapy
may be over-utilized.* Furthermore, although the
prostate-specific antigen (PSA) screening tool has been
associated with a significant decrease in prostate cancer
mortality, it has consequently led to over-treatment
and over-diagnosis for some patients. It is therefore
imperative to develop new tools to better stratify
patients according to the safest and most effective
treatment strategy possible. Recently, the advent of
molecular analytics has provided a means to better
classify prostate tumors and their prognosis according
to their genetic profile. Three unique tests (OncotypeDx,
Prolaris, and Decipher) have now been validated and
approved to predict outcomes and guide treatment for
patients with clinically localized prostate cancer.

9758



Prostate cancer genomics: comparing results from three molecular assays

OncotypeDx. The OncotypeDxassay (Genomic Health,
Inc., Redwood City, CA, USA) predicts risk of high grade
or non-organ-confined disease and incorporates the
patient’s National Comprehensive Cancer Network
(NCCN) risk group (very low, low, intermediate, high and
very high).* It was established using samples of prostate
tumors from prostatectomy and biopsies, which provide
a multigene-expression-based signature known as the
Genomic Prostate Score (GPS). In a validating study, 39%
of genes analyzed predicted clinical recurrence and 27%
of genes predicted aggressive disease after controlling
for confounders, including Gleason score.®> A panel of 17
genes representing multiple cellular pathways are now
combined in an assay designed to aid physicians and
patients in making appropriate treatment decisions (i.e.,
active surveillance (AS) versus immediate treatment).
Ten year prostate cancer mortality and metastasis rates
after surgery have recently been added as outcomes but
were not available during the time period of this study.

Prolaris. The Prolaris assay (Myriad Genetics,
Inc., Salt Lake City, UT, USA) utilizes RNA cell cycle
progression data as opposed to multi-gene analysis. A
46 gene signature generates the Cell Cycle Progression
(CCP) score, for which a single unit increase is
significantly associated with a 2.08 increase in the
hazard ratio for death from prostate cancer. Combining
the CCP score with the CAPRA score increases the area
under the curve (AUC) and the predictive value of the
test.®* The Prolaris test predicts the 10 year prostate
cancer mortality for patients delaying initial curative
therapy.” The 10 year prostate cancer metastasis
rate after definitive therapy was recently added as a
predictive outcome but was not available during the
time period of this study.

Decipher. The Decipher assay (GenomeDx Biosciences,
San Diego, CA, USA) predicts the rates of high grade
disease (grade groups 3, 4, 5) at surgery as well as
the 5 year prostate cancer metastasis rate and 10 year
prostate cancer specific mortality rate after surgery.
Lastly, the Decipher prostate cancer assay yields the
risk of early metastases within 5 years after surgery or
within 3 years after biochemical recurrence and the risk
of mortality within 10 years after surgery. Twenty-two
genes representing cell cycle proliferation, adhesion and
motility, immune modulation, and androgen signaling
are analyzed, generating a Decipher score ranging from
0-1.* Inarecent validation study this assay outperformed
each of the NCCN clinical risk groups, Gleason score,
and preoperative PSA in the risk-stratification of patients
using prostate biopsy specimens. In fact, every 10%
increase in the biopsy Decipher score was associated
with a 1.72 increase in the hazard ratio for patients with
prostate cancer.’
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Although these prognostic tools have been validated
individually, they have yet to be compared to one
another. In this study, we assess the correspondence
between the results of each. We examined how often
each assay supported AS when an option based on
NCCN risk stratification. Finally, for patients who
ultimately underwent surgery, we compared the
rates of favorable/unfavorable assay outcomes with
outcomes based on pathology.

Materials and methods

We performed a retrospective chart review to identify
patients at Hartford Hospital who had prostate biopsy
or post-prostatectomy specimen evaluations using at
least two of three genomic assays (Decipher, Prolaris,
or OncotypeDx) between 2014 and 2017. Results
from the three assays were abstracted from Hartford
Hospital’s electronic medical records or from the
medical charts.

A favorable prediction for each genomic test
was defined as follows: Decipher and Prolaris: < 3%
likelihood of 10 year prostate cancer mortality;
Oncotype DX: > 70% likelihood of organ confined,
grade group 1 or 2 disease at surgery (as determined
through pathology). Patients with favorable results
were considered to meet active surveillance (AS) criteria
by genomic standards. These predictions were also
compared to the appropriateness of AS based on NCCN
guidelines, which include favorable intermediate risk
patients. We calculated the percent (%) agreement
between each pair and we used Cohen’s kappa
(x)'° to obtain the proportion of agreement over and
above chance, with moderate agreement being defined as
K > .6. SPSS version 21 was used for statistical analyses.

Patient demographics, including age and race;
treatment information, and clinical biopsy and
pathological stage and grade were collected from
our IRB approved Prostate Cancer Registry. The
hospital’s electronic medical records were used to
supplement missing data and to confirm or correct any
questionable data points in the data set.

Results

A total of 22 patients received at least two different
genomic tests: 12 received both Decipher and Prolaris,
8 received Prolaris and Oncotype DX and 2 received
both Decipher and Oncotype DX. Demographic and
clinical measures are presented in Table 1. Overall,
17 patients met NCCN criteria for very low or low
risk, 3 met criteria for favorable intermediate risk
and 2 met criteria for unfavorable intermediate risk.
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TABLE 1. Demographics and clinical characteristics
(n=22)

Age at biopsy (median; IQR) 61.50 (58.0-69.3)

PSA (ng/mL)( (median; IQR) 4.85 (4.0-6.2)
Gleason grade group (n, %)

1 17 (77.3)

2 5(22.7)
¢TNM (n,%)

Tlc 17 (77.3)

T2a 4(18.2)

T2c 1(4.5)

PSA is the prostate-specific antigen measure that prompted
the biopsy leading to genomic testing
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Table 2 presents agreement statistics between each
genomic test and NCCN risk group. Table 3 presents
agreement statistics between the three assays. Results
from surgical pathology were available for 8 patients.
Table 4 presents the agreement between the results of
each test and results from surgical pathology.

For 12 patients who received both the Decipher
and Prolaris, % agreement and x were 67% and 0.31
(p = .276), respectively. For 8 patients who received
both Prolaris and Oncotype DX, % agreement and
K were 75% and 0.39 (p = .168), respectively with
Prolaris tending to favor AS over surgery. Two patients
received both Decipher and Oncotype DX, yielding 50%
agreement and an incalculable k. NCCN guidelines
included AS as an option for 21 out of 22 patients. For
Prolaris versus NCCN, % agreement and x were 75%

TABLE 2. Agreement with National Comprehensive Cancer Network risk categories

Test n % agree kappa p value

Prolaris 20 75% 0.21 0.117

Decipher 15 60% 0.15 0.268

Oncotype DX 10 50% - -

TABLE 3. Agreement between tests

Tests n % agree kappa p value A Definition favorable test

Decipher vs. 12 67% 0.31 0.276 62%

Prolaris

Prolaris vs. 8 75% 0.39 0.168 89%

Oncotype DX

Decipher vs. 2 50% - - 50%

Oncotype DX

TABLE 4. Agreement between each test and results of surgical pathology

Patient  Gleason  Stage Margin Oncotype Prolaris Decipher
group

1 2 T3aNO0 Negative Unfavorable - Unfavorable

2 2 T2cNO Negative Unfavorable - Favorable

3 2 T3bN1 Positive - Unfavorable Favorable

4 2 T2cNO Negative - Favorable Favorable

5 2 T2cNO Positive - Favorable Unfavorable

6 2 T3bNO Negative - Favorable Favorable

7 3 T3bNO Negative - Unfavorable Favorable

8 4 T3bNO Positive - Unfavorable Unfavorable
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and .21, respectively (p = .117; n = 20). For Decipher
versus NCCN, % agreement and x were 60% and .15,
respectively (p =.268; n = 15). For Oncotype DX versus
NCCN (n =10), agreement was 50%, k was incalculable.

Discussion

For many years, clinicians have used some combination
of clinical stage, PSA, Gleason score, and tumor volume
to make treatment recommendations. These clinical
factors have been incorporated into risk groups (e.g.,
NCCN,* CAPRA,* AUA"), tables and nomograms
(e.g., Partin,'”? MSKCC") to better stratify patients
and aid in treatment recommendations. However,
significant heterogeneity exists between patients who
seem to be similar clinically. To meet these challenges,
the goal of all genomic/molecular testing is to better
stratify prostate cancer patients and aid in treatment
recommendations.

Our data indicate that notable differences exist in
favorable prognostic outcomes obtained from Oncotype
Dx, Prolaris, and Decipher. Comparisons of the three
assays included in this report are complicated because
the assays do not provide the same predictive measures.
For example, both Prolaris and Decipher provide a 10
year risk of mortality but these predictions are based
on different initial treatment decisions. Prolaris and
OncotypeDX each provide a percentile risk score within
risk group but the risk groups differ slightly (e.g., AUA
guidelines have 3 risk groups, NCCN guidelines have
5) and they differ on where the thresholds for stage are
located. Nevertheless, we anticipated that the three
assays would yield comparable results. Rather, it
seems that for a patient struggling to make a decision
between AS and definitive treatment, assay X might
point toward AS while assay Y might point toward
definitive treatment, complicating the decision process
instead of clarifying it.

There are several obvious criticisms of this study.
First, multiple tests were performed solely upon
patient request. Clearly a randomized, prospective
trial would be needed to better address how well the
results of these various assays correspond. As with
most tests and medications addressing similar cohorts,
there is little commercial drive to perform such studies.

Second, we do not know the degree to which financial
barriers precluded patients from undergoing these
genomic tests. To our knowledge, Medicare did not
deny coverage of any ordered genomic tests as all met
NCCN standards for ordering. Commercial coverage
varied considerably among our patients. This is also
our experience for a single test ordered for appropriate
clinical indications. In the face of denial, the current
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financial plans employed by the test manufacturers are
such that they are affordable to most patients. However,
it is certainly true some patients do not move forward
with genomic testing after discussing finances with the
caring urologist, but we do not track this data.

Third, as all of these assays yield different predictive
outcomes, comparing the results is difficult. Even
when the outcomes appear similar, the patient cohorts
that were used to validate them are very different. For
instance, both Prolaris and Decipher report 10 year
prostate cancer specific mortality. However, in the
Prolaris cohort, patients initially deferred definitive
treatment though a significant number received
treatment during the 10 year span. The Decipher
cohort had all undergone radical prostatectomy.

Finally, none of the assays have a defined cut
off, and we feel clinicians are at the early stages of
identifying the most appropriate cut off for each. Prior
to the availability of genomic studies, most clinicians
obtained acceptable rates of adverse pathology for
their patients considering active surveillance. We
used the Partin tables and the MSKCC nomogram
to determine the acceptable cut off points for these
genomic assays.

Several questions remain. When using Prolaris,
should we use a 3% prostate cancer-specific mortality
rate at 10 year follow up? Should we devise a formula
incorporating the rates of complications with definitive
treatment or should we take into account the risk of death
with conservative treatment? When we use Oncotype
Dx and Decipher, what is an acceptable risk of adverse
pathologic features (80%, 70%, 60%)? For Oncotype
Dx, would a GPS score of 20 or 30 be acceptable? For
Decipher, should we use a score of 0.45 or 0.60? Further
studies are needed to help clinicians determine the most
acceptable cut off points for each test. Using a CCR score
of 0.8, Lin et al recently demonstrated that patients could
be categorized into low and high risk groups for 10
year prostate cancer mortality, which may enable more
appropriate selection of patients for AS.** If we were to
change our cut off points even slightly, we might note
that the rates of acceptance change considerably.

Despite these shortcomings, we feel our study
illustrates an important point — that the genomic test
and the chosen cut off point each may, not infrequently,
lead a patient to different treatment decisions. Patients
want to take the test that is going to tell them “the
right thing to do.” Unfortunately, such a test does not
exist. However, understanding the differences between
these tests and their rates of agreement will enable
the clinician to better counsel the patient tasked with
making the very difficult decision of whether to choose
AS over definitive treatment strategies.
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Conclusions

The prognostic outcomes obtained from OncotypeDx,
Prolaris, and Decipher differ markedly; interpreting the
results of these genomic tests can present significant
challenges to both the clinician and patient.
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