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ABSTRACT

PURPOSE Few studies have explored the potential for pharmacological interventions to
delay disease progression in patients undergoing active surveillance (AS). This
preplanned transcriptomic analysis of patient samples from the ENACT trial
aims to identify biomarkers in patients on AS who are at increased risk for
disease progression or who may derive the greatest benefit from enzalutamide
treatment.

PATIENTS AND
METHODS

In the phase II ENACT (ClinicalTrials.gov identifier: NCT02799745) trial, pa-
tients on AS were randomly assigned 1:1 to 160 mg orally once daily enzalu-
tamide monotherapy or continued AS for 1 year. Transcriptional analyses were
conducted on biopsies collected at trial screening, year 1, and year 2. Three gene
expression signatures were evaluated in samples collected at screening and in
available samples from patients on AS at any time during surveillance (ex-
panded cohort): Decipher genomic classifier, androgen receptor activity (AR-A)
score, and Prediction Analysis of Microarray 50 (PAM50) cell subtype signature.

RESULTS The Decipher genomic classifier score was prognostic; higher scores were
associated with disease progression in the expanded cohort and AS arm of the
expanded cohort. Patients with higher Decipher scores had greater positive
treatment effect from enzalutamide as measured by time to secondary rise in
prostate-specific antigen >25% above baseline. In patients treated with
enzalutamide, higher AR-A scores andPAM50 luminal subtypeswere associated
with a greater likelihood of negative biopsy incidence at year 2.

CONCLUSION This analysis suggests that the Decipher genomic classifier may be prognostic
for disease progression in AS patients with low- to intermediate-risk prostate
cancer. Higher Decipher and AR-A scores, as well as PAM50 luminal subtypes,
may also serve as biomarkers for treatment response.

INTRODUCTION

For patients with low- or favorable intermediate-risk
prostate cancer, clinical guidelines now promote active
surveillance (AS) as a preferred option in most cases for
managing disease progression, with multiple factors influ-
encing the decision for patients on AS to initiate therapeutic
intervention.1,2 Patients may choose to undergo AS to avoid
the adverse effects associated with treatments from defin-
itive therapy, such as radical prostatectomy, external beam
radiation therapy, or brachytherapy.1,2

Enzalutamide is an oral androgen receptor inhibitor ap-
proved to treat castration-resistant prostate cancer, me-
tastatic hormone-sensitive prostate cancer (also known as

metastatic castration-sensitive prostate cancer), and
nonmetastatic castration-sensitive prostate cancer
(nmCSPC) with biochemical recurrence (BCR) at high risk for
metastasis.3,4 ENACT (ClinicalTrials.gov identifier:
NCT02799745) was a phase II, open-label, exploratory,
randomized clinical trial that assessed the efficacy and safety
of enzalutamide monotherapy in the AS population.5 The
EMBARK study, which resulted in the US Food and Drug
Administration’s approval of enzalutamide for treating
patients with nmCSPC with high-risk BCR, previously also
showed that risk of metastasis or death was significantly
lower in the enzalutamide monotherapy group than in the
leuprolide-alone group.3,6 In ENACT, patients with clinically
localized low- or intermediate-risk prostate cancer on AS
treated with oral enzalutamide 160 mg once daily for 1 year
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had a 46% reduced rate of disease progression versus those
who continued on AS (hazard ratio [HR], 0.54 [95% CI, 0.33
to 0.89]; P5 .02), although the benefits abated by 1 year after
cessation of treatment.5

Few published studies have assessed whether pharmaco-
logical interventions may delay disease progression in pa-
tients with prostate cancer undergoing AS. Patient
biomarker analyses are essential for identifying factors that
can help predict which patients with low- or intermediate-
risk prostate cancer are most likely to benefit from active
treatment. In this analysis, we report the results of a pre-
planned ENACT study transcriptomic analysis that evaluated
the potential prognostic and predictive capabilities of bio-
markers to identify patients on ASwhomay be at greater risk
for disease progression and are therefore better suited to
active treatment, as well as patients who may have a more
profound response to enzalutamide monotherapy.

PATIENTS AND METHODS

Patients and Study Design

In the ENACT trial, patients on AS with clinically localized
low- or intermediate-risk prostate cancer were randomly
assigned to receive 1 year of enzalutamide therapy or con-
tinued AS and then followed for 2 years.5 Transcriptional
analyses were conducted on formalin-fixed, paraffin-
embedded tissue from enrolled patients who consented to
the ancillary biomarker analysis study. Tumor expression
profiles were generated from biopsies obtained at screening,
year 1, and year 2 (Data Supplement, Fig S1) of ≥0.5 mm of
tumor linear length using a clinical grade transcriptome
assay (Veracyte, Inc, San Diego, CA).7 Biopsy samples re-
quired at least 1 mm of linear tumor length, with the region
of interest meant for macrodissection having ≥25% cancer
cells and <15% benign cell contamination. Biopsy specimen

sectioning was performed centrally and subsequently stored
at the University of Michigan until shipped for analysis by
Veracyte. Analysis was performed in samples from two co-
horts: (1) the analytic cohort comprised samples collected at
screening and (2) the expanded cohort further incorporated
samples collected at any time during surveillance.

End Points

The primary end point of this preplanned transcriptomic
analysis was time to pathologic or therapeutic disease
progression (pathologic disease progression defined as an
increase in primary or secondary Gleason pattern of ≥1 or an
increase of ≥15% in cancer-positive cores; therapeutic
disease progression defined as the earliest occurrence of
primary therapy for prostate cancer).5 Secondary endpoints
included time to therapeutic disease progression (defined as
the earliest occurrence of radical therapy for prostate can-
cer), incidence of negative biopsy at year 1 and 2, and time to
prostate-specific antigen (PSA) progression (defined as the
time to first rise in serum PSA >25% above baseline, a
rise >25% above nadir, or an absolute increase of >2 ng/mL).
Time to secondary rise in serum PSA >25% above baseline
was evaluated as a separate end point. The gene expression
signatures analyzed included the Decipher genomic classi-
fier (Decipher),8 androgen receptor activity (AR-A) score,9

and the Prediction Analysis of Microarray 50 (PAM50) cell
subtype signature.10 The details on the genomic classifiers
nominated for analysis are included in the Data Supplement
(Table S1). The genomic signatures evaluated in this study
(ie, Decipher, AR-A, PAM50) were nominated in a pre-
specified analysis plan.

Statistical Analyses

Statistical analyses were conducted using a prespecified
transcriptomic analysis plan. Cox proportional hazards and
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logistic regression models were used for time-to-event
(time to pathologic disease progression, therapeutic dis-
ease progression, and PSA progression) and binary

(incidence of negative biopsy at year 1 and 2) end points,
respectively. Multivariable (MVA) models were specified to
include age, race, time since prostate cancer diagnosis,

TABLE 1. Patient and Tumor Characteristics With Genomic Classifier Information by Treatment Arm in the Analytic Cohort

Parameter Enzalutamide 160 mg daily (n 5 49) Active Surveillance (n 5 46) P

Age, years, median (range) 65 (47-84) 66 (55-86) .22a

Race, No. (%)

Black or African American 2 (4.1) 8 (17.4) .046b

White 47 (95.9) 38 (82.6)

Baseline PSA, ng/mL, median (range) 5.3 (2.1-15.1)c 6.3 (1.5-16.8)d .11a

Baseline PPC, %, median (range) 30.8 (7.7-53.9)e 25.0 (8.3-50)f .12a

NCCN risk group, No. (%)

Low 25 (51.0) 20 (43.5) .54b

Intermediate 24 (49.0) 26 (56.5)

Biopsy type, No. (%)

mpMRI-targeted 12 (24.5) 12 (26.1) .99b

Non–mpMRI-targeted 37 (75.5) 34 (73.9)

Time from diagnosis to random assignment, months, median (range) 3.0 (1.0-6.7) 3.0 (1.3-6.5) .61a

Genomic classifier

Decipher GC score, median (IQR) 0.2 (0.1-0.3) 0.2 (0.1-0.3) .60a

Decipher GC risk group, No. (%)

Low 45 (91.8) 42 (91.3) .99b

Intermediate 2 (4.1) 2 (4.3)

High 2 (4.1) 2 (4.3)

AR-A score, median (range) 13.7 (9.8-16.2) 13.7 (10.7-15.7) .60a

AR-A group, No. (%)

Average AR-A 46 (93.9) 43 (93.5) .99b

Lower AR-A 3 (6.1) 3 (6.5)

PAM50 subtype, No. (%)

Luminal 27 (55.1) 24 (52.2) .84b

Luminal A 11 (22.4) 9 (19.6)

Luminal B 16 (32.7) 15 (32.6)

Basal 22 (44.9) 22 (47.8)

Abbreviations: AR-A, androgen receptor activity; GC, genomic classifier; mpMRI, multiparametric magnetic resonance imaging; NCCN, National
Comprehensive Cancer Network; PAM50, Prediction Analysis of Microarray 50; PPC, percent positive core; PSA, prostate-specific antigen.
aStatistical analysis was conducted using a Mann-Whitney U test.
bStatistical analysis was conducted using a Fisher exact test.
cSix patients did not have a baseline PSA value available.
dTwo patients did not have a baseline PSA value available.
eTwo patients did not have a baseline PPC value available.
fOne patient did not have a baseline PPC value available.

TABLE 2. Event Counts by Analysis Cohort

End Point AS Arm (screening samples only), E/N (%) AS Arm (all available samples), E/N (%) Enzalutamide Arm, E/N (%)

Pathologic disease progression 16/46 (34.8) 20/65 (30.8) 15/49 (30.6)

Therapeutic disease progression 7/46 (15.2) 10/66 (15.2) 7/49 (14.3)

PSA rise >25% above baseline 29/44 (65.9) 30/51 (58.8) 19/46 (41.3)

Negative biopsy at year 2 4/21 (19.0) 4/37 (10.8) 9/27 (33.3)

NOTE. Patients who experienced an event before useable genomic classifiers were available were excluded from the AS (all available samples)
column.
Abbreviations: AS, active surveillance; E, number of events; N, number of patients; PSA, prostate-specific antigen.
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TABLE 3. Multivariable Cox Regression Results for Disease Progression in the Analytic Cohort and by Treatment Arm (with and without AS samples)

Genomic Classifier

Analytic Cohort (screening
samples; n 5 95)

Expanded Cohort (all samples;
n 5 114)

AS (screening samples;
n 5 46) AS (all samples; n 5 65) Enzalutamide (n 5 49)

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Decipher (per 0.1) 1.21 (0.94 to 1.56) .15 1.23 (1.05 to 1.44) .01* 1.13 (0.83 to 1.54) .44 1.17 (1.01 to 1.35) .04* 1.50 (0.91 to 2.48) .11

Enzalutamide v AS 0.57 (0.27 to 1.17) .12 0.69 (0.34 to 1.38) .29 — — — — — —

Age, years 0.92 (0.87 to 0.98) .006* 0.93 (0.89 to 0.97) <.001* 0.93 (0.85 to 1.02) .10 0.94 (0.89 to 1.00) .06 0.90 (0.83 to 0.97) .007*

Intermediate v low PCa risk 0.74 (0.36 to 1.54) .42 1.00 (0.51 to 1.97) .99 0.49 (0.18 to 1.34) .16 0.85 (0.35 to 2.04) .71 1.31 (0.47 to 3.70) .61

AR-A (per 1) 1.01 (0.78 to 1.30) .93 1.06 (0.84 to 1.33) .62 0.91 (0.62 to 1.32) .62 1.05 (0.74 to 1.49) .80 1.02 (0.72 to 1.43) .92

Enzalutamide v AS 0.56 (0.27 to 1.16) .12 0.66 (0.33 to 1.31) .23 — — — — — —

Age, years 0.93 (0.88 to 0.98) .01* 0.94 (0.90 to 0.98) .004* 0.93 (0.85 to 1.02) .13 0.95 (0.90 to 1.01) .09 0.92 (0.85 to 0.99) .03*

Intermediate v low PCa risk 0.78 (0.38 to 1.61) .51 1.01 (0.50 to 2.01) .98 0.50 (0.18 to 1.37) .18 0.86 (0.34 to 2.16) .75 1.26 (0.45 to 3.52) .66

PAM50 basal v luminal 0.84 (0.41 to 1.72) .63 0.84 (0.43 to 1.63) .60 1.25 (0.41 to 3.81) .70 1.16 (0.46 to 2.89) .76 0.58 (0.17 to 1.92) .37

Enzalutamide v AS 0.55 (0.26 to 1.14) .11 0.66 (0.33 to 1.32) .24 — — — — — —

Age, years 0.93 (0.88 to 0.98) .01* 0.94 (0.90 to 0.98) .002* 0.94 (0.85 to 1.04) .21 0.96 (0.90 to 1.01) .14 0.93 (0.86 to 1.00) .06

Intermediate v low PCa risk 0.77 (0.38 to 1.60) .49 0.99 (0.50 to 1.97) .99 0.52 (0.19 to 1.44) .21 0.86 (0.35 to 2.12) .75 1.21 (0.44 to 3.38) .71

Abbreviations: AR-A, androgen receptor activity; AS, active surveillance; HR, hazard ratio; PAM50, Prediction Analysis of Microarray 50; PCa, prostate cancer.
*Significant P value.
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prostate cancer risk, type of biopsy, and site. Owing to a
limited patient sample size, MVA analyses were conducted
for all primary and secondary end points, with only age,
random assignment arm, and National Comprehensive
Cancer Network risk group as covariates.

Prognostic and predictive evaluations of the candidate
biomarkers were performed by reporting the main effects
and interactions with treatment as estimated from separate
MVAmodels. HRs and odds ratios with 95% CIs are reported
for time-to-event and event incidence outcomes,
respectively.

The primary analysis was performed using data from pa-
tients randomly assigned to either the enzalutamide arm or
the AS arm who had provided consent and whose genetic
samples passed laboratory quality control screening. Addi-
tional sensitivity analyses were performed using data from
an additional group of patients randomly assigned to the AS
arm who had at least one passing laboratory quality control
sample at any time during surveillance. In the analysis of
time-to-event end points, these additional samples were
included in Cox regressionmodels with left truncation at the
time of the nonscreening passing laboratory quality control
sample. Two-sided P values below .05 indicate a statistically
significant result. Statistical analyses were conducted using
R version 4.2.0 (The R Foundation, Vienna, Austria).

RESULTS

In the ENACT study, 227 patients with low- or intermediate-
risk localized prostate cancer were randomly assigned.5 The

analytic cohort comprised a total of 95 patients who had
evaluable screening samples (enzalutamide, n 5 49; AS, n 5

46; Data Supplement, Fig S1). An additional 26 patients
randomly assigned to AS who did not have evaluable
screening samples but did have evaluable samples at any
time during surveillance were included in the expanded
cohort (year 1 biopsy, n 5 24; year 2 biopsy, n 5 2). Patient
and tumor characteristics were generally balanced between
the enzalutamide and AS treatment arms (Table 1), except
that there were more Black or African American patients in
the AS arm (17.4%) than the enzalutamide arm (4.1%; P 5

.046). About 26% of patients received a magnetic resonance
imaging–targeted biopsy, and the median time from diag-
nosis to random assignment was 3 months. In the expanded
cohort, patient and tumor characteristics were similar be-
tween treatment arms (Data Supplement, Table S2).

Tumor molecular characteristics were balanced between
study arms (Table 1; Data Supplement, Table S2). More than
90% of patients had low-risk Decipher scores: The median
score for the analytic cohort AS armwas 0.18 (IQR, 0.10-0.27)
and 0.19 for the enzalutamide arm (IQR, 0.14-0.27). In the
analytic cohort, only 6% of patients were classified by AR-A
score as having lower AR-A (ie, AR-A <11 as defined in Spratt
et al11). Basal tumor subtypes were observed in 48% of pa-
tients in the AS arm and 45% of patients in the enzalutamide
arm. There was no correlation between Decipher and AR-A
and between Decipher and PAM50 (Data Supplement, Fig
S2); however, median AR-A score (IQR) was significantly
higher (P < .001) in those with luminal PAM50 signatures
(14.39 [13.65-14.93]), compared with those with basal
PAM50 signatures (13.14 [12.12-13.62]; Data Supplement, Fig

Therapeutic progression

Analytic Cohort
95 (14)No. of patients (No. of events)

Decipher score (per 0.1) *

AR-A score
PAM50 basal v luminal

0.50.1 1.0 2.0 4.00.25

Less risk

HR (95% CI)

More risk

No. of patients (No. of events) 90 (48)

Time to PSA progression
Decipher score (per 0.1)a

AR-A score
PAM50 basal v luminal

0.50.1 1.0 2.0 4.00.25

HR (95% CI)

Less risk More risk

48 (13)No. of patients (No. of events)

Negative biopsy at year 2
Decipher score (per 0.1)

AR-A scorea

PAM50 basal v luminala

0.50.1 1.0 2.0 4.00.25

OR (95% CI)

Negative biopsy
Less likely

Negative biopsy
More likely

0.50.1 1.0 2.0 4.00.25

HR (95% CI)

Enzalutamide Arm
49 (7)

Less risk More risk

0.50.1 1.0 2.0 4.00.25

HR (95% CI)

46 (19)

Less risk More risk

0.50.1 1.0 2.0 4.00.25

OR (95% CI)

27 (9)

*

Negative biopsy
Less likely

Negative biopsy
More likely

0.06

0.50.1 1.0 2.0 4.00.25

HR (95% CI)

Active Surveillance Arm
46 (7)

Less risk More risk

0.50.1 1.0 2.0 4.00.25

HR (95% CI)

44 (29)

*

Less risk More risk

0.50.1 1.0 2.0 4.0 6.0 8.00.25

OR (95% CI)

21 (4)

Negative biopsy
Less likely

Negative biopsy
More likely

FIG 1. Multivariable analysis association between changes in Decipher scores, AR-A scores, and PAM50 subtype with patient outcomes in
the analytic cohort stratified by treatment arm. AR-A, androgen receptor activity; HR, hazard ratio; OR, odds ratio; PAM50, Prediction Analysis
of Microarray 50; PSA, prostate-specific antigen. aInteraction P value was significant in the analytic cohort. *Significant P value.
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TABLE 4. Full Multivariable Cox Regression Results for Therapeutic Disease Progression

Genomic Classifier

Analytic Cohort (screening
samples; n 5 95)

Expanded Cohort (all samples;
n 5 115)

AS (screening samples;
n 5 46) AS (all samples; n 5 66) Enzalutamide (n 5 49)

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Decipher (per 0.1) 1.51 (1.07 to 2.12) .02* 1.46 (1.18 to 1.80) <.001* 1.40 (0.92 to 2.12) .11 1.36 (1.11 to 1.66) .003* 2.17 (1.00 to 4.71) .05

Enzalutamide v AS 0.77 (0.26 to 2.30) .64 0.90 (0.33 to 2.45) .83 — — — — — —

Age, years 0.95 (0.87 to 1.03) .19 0.95 (0.89 to 1.02) .18 0.97 (0.86 to 1.09) .59 0.98 (0.91 to 1.06) .69 0.91 (0.80 to 1.02) .10

Intermediate v low PCa risk 1.18 (0.39 to 3.54) .77 1.67 (0.68 to 4.09) .27 0.78 (0.17 to 3.65) .75 1.51 (0.45 to 5.04) .50 1.93 (0.42 to 8.94) .40

AR-A (per 1) 1.43 (0.89 to 2.29) .14 1.38 (0.99 to 1.94) .06 1.03 (0.55 to 1.93) .93 1.11 (0.80 to 1.56) .53 1.90 (0.86 to 4.19) .11

Enzalutamide v AS 0.64 (0.22 to 1.90) .42 0.71 (0.28 to 1.81) .47 — — — — — —

Age, years 0.97 (0.89 to 1.06) .49 0.99 (0.92 to 1.06) .71 0.98 (0.87 to 1.10) .68 1.00 (0.94 to 1.07) .94 0.98 (0.86 to 1.12) .78

Intermediate v low PCa risk 1.45 (0.49 to 4.27) .50 1.63 (0.61 to 4.35) .33 0.95 (0.20 to 4.41) .95 1.40 (0.40 to 4.97) .6 1.81 (0.40 to 8.15) .44

PAM50 basal v luminal 0.62 (0.21 to 1.87) .40 0.60 (0.21 to 1.70) .34 1.56 (0.29 to 8.47) .61 1.21 (0.36 to 4.07) .76 0.22 (0.02 to 1.90) .17

Enzalutamide v AS 0.69 (0.23 to 2.03) .50 0.78 (0.30 to 2.08) .62 — — — — — —

Age, years 0.96 (0.89 to 1.04) .34 0.98 (0.92 to 1.04) .46 0.99 (0.87 to 1.13) .90 1.01 (0.95 to 1.07) .81 0.97 (0.86 to 1.09) .64

Intermediate v low PCa risk 1.35 (0.46 to 3.97) .59 1.56 (0.60 to 4.07) .37 0.93 (0.21 to 4.18) .92 1.38 (0.40 to 4.80) .61 1.73 (0.38 to 7.87) .48

Abbreviations: AR-A, androgen receptor activity; AS, active surveillance; HR, hazard ratio; PAM50, Prediction Analysis of Microarray 50; PCa, prostate cancer.
*Significant P value.
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S2). Event counts for pathologic and therapeutic disease
progression were balanced between treatment arms
(Table 2). Compared with the AS arm, the enzalutamide arm
had a lower proportion of patients with a PSA rise >25%
above baseline and a greater proportion of patients with a
negative biopsy at year 2 (Table 2).

In the AS armof the analytic cohort, Decipher score showed a
significant positive association with increased rates of
pathologic or therapeutic disease progression among the
expanded cohort that included additional pathologic sam-
ples available at any time during surveillance (MVAHR [95%
CI] per 0.1, 1.17 [1.01 to 1.35]; P 5 .04; Table 3). However,
Decipher score did not reach significance for progression
when biopsy samples available only at screening were an-
alyzed (MVA HR [95% CI] per 0.1, 1.13 [0.83 to 1.54]; P5 .44).
There was a nonsignificant correlation between Decipher
score and progression among patients in the enzalutamide
arm (MVA HR [95% CI] per 0.1, 1.50 [0.91 to 2.48]; P 5 .11).
When considering the analytic cohort, Decipher score at
screening displayed a positive association with pathologic or
therapeutic disease progression that did not reach statistical
significance (MVAHR [95%CI] per 0.1, 1.21 [0.94 to 1.56]; P5

.15) and a significant association when including the AS arm
of the expanded cohort (MVA HR [95% CI] per 0.1, 1.23 [1.05
to 1.44]; P 5 .01). Decipher score was also significantly as-
sociated with therapeutic disease progression in the analytic
cohort (MVA HR per 0.1, 1.51 [1.07 to 2.12]; P 5 .02; Fig 1;
Table 4) and the expanded cohort (MVA HR per 0.1, 1.46 [1.18
to 1.80]; P 5 .02; Table 4).

Other genomic signatures considered in our analysis (AR-A,
PAM50) were not prognostic of disease outcomes in the
untreated trial population (Table 4; Data Supplement, Tables
S3 and S4). Similarly, no significant relationships were

observed between the signatures and PSA progression or the
incidence of negative biopsy at year 1 among patients in the
AS arm (data not shown).

We next examined whether the genomic signatures could
identify any factors associated with differential treatment
benefits. Patients with higher Decipher scores had greater
absolute benefit from enzalutamide as measured by time to
secondary rise in serum PSA >25% above baseline (inter-
action P 5 .03; Data Supplement, Fig S3 and Table S5).
Similarly, higher AR-A scores were associated with greater
response to enzalutamide as measured by incidence of
negative biopsy at year 2 (interaction P 5 .04; Data Sup-
plement, Fig S4 and Table S6). Patients with luminal tumor
subtypes (as determined by PAM50) who received enzalu-
tamide were also significantly more likely to have a negative
biopsy at year 2 (interaction P 5 .01). In this regard, 50% of
patients with luminal tumors treated with enzalutamide had
a negative biopsy at year 2 versus only 9%of thosewith basal
tumors treated with enzalutamide (Fig 2).

DISCUSSION

This preplanned analysis of the ENACT study cohort was
conducted to assess the prognostic and predictive capabil-
ities of different transcriptomic biomarkers in determining
which patients on AS are at greater risk of disease pro-
gression and would be most likely to respond to enzaluta-
mide treatment. Decipher score was significantly associated
with pathologic or therapeutic disease progression in the AS
arm of the expanded cohort and the full expanded cohort. By
contrast, AR-A and PAM50 signatureswere not prognostic of
disease outcomes in the analytic cohort. There were no
significant relationships between the genomic classifiers
and PSA progression or incidence of negative biopsy at year 1
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among patients in the AS arm of the analytic cohort. Patients
with higher Decipher scores had greater response to enza-
lutamide as measured by secondary rise in PSA >25% above
baseline, whereas patients with higher AR-A scores and
luminal subtypes per PAM50 showed greater response to
enzalutamide asmeasured by incidence of negative biopsy at
year 2. These results suggest that Decipher score, AR-A
score, and PAM-50 subtype signatures can be used to
identify which patients would derive benefit from enzalu-
tamide treatment.

The results of this analysis demonstrated thatDecipher score
was similarly prognostic for disease progression but the
significance and magnitude of the association was less
compared with other studies in which Decipher score was
assessed for other oncologic end points.7,12,13 The lower effect
size for the Decipher score observed in this analysis was
likely due to the limited sample size of the study, as evi-
denced by the increased significance of association with
expansion of the cohort size. Furthermore, the homogeneity
of the cohort in terms of both clinicopathologic and genomic
risk will by definition reduce the test’s performance.

Higher AR-A scoreswere associatedwith greater response to
enzalutamide, a finding that is consistent with another
report that showed that tumors with low AR-A scores were

less sensitive to treatments such as androgen-deprivation
therapy (ADT) and docetaxel.9 Similarly, the increased
response to enzalutamide observed in patients with the
PAM50 luminal subtype aligns with the results of a study by
Zhao et al,10 which showed that the PAM50 luminal subtype
was associated with a greater response to AR inhibition
and ADT.

The main limitation of this preplanned analysis was the
small sample size, which limits the clinical implications of
the results. Specifically, lower numbers of patients with
negative biopsy data, intermediate/high Decipher scores,
and lower AR-A scores may have skewed their respective
analyses. Another limitation to this analysis is that ap-
proximately half of the biopsy specimens did not undergo
transcriptomic analysis. This occurred because of lack of
submission of samples for this exploratory end point and
that samples intended for genomics were previously de-
pleted in other testing (ie, immune-histochemistry).

In conclusion, this preplanned ENACT trial biomarker
analysis demonstrates the value of the Decipher score, AR-A
score, and PAM50 genomic classifiers in identifying patients
undergoing AS who are most likely to benefit from enza-
lutamide treatment. Future studies will aim to validate the
utility of these genomic classifiers in a larger patient cohort.
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