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Objectives
To evaluate the impact of a genomic classiﬁer (GC) test for
predicting metastasis risk after radical prostatectomy (RP) on
urologists’ decision-making about adjuvant treatment of
patients with high-risk prostate cancer.

Subjects and Methods
Patient case history was extracted from the medical records of
each of the 145 patients with pT3 disease or positive surgical
margins (PSMs) after RP treated by six high-volume
urologists, from ﬁve community practices. GC results were
available for 122 (84%) of these patients. US board-certiﬁed
urologists (n = 107) were invited to provide adjuvant
treatment recommendations for 10 cases randomly drawn
from the pool of patient case histories. For each case, the
study participants were asked to make an adjuvant therapy
recommendation without (clinical variables only) and with
knowledge of the GC test results. Recommendations were
made without knowledge of other participants’ responses and
the presentation of case histories was randomised to minimise
recall bias.

Results
A total of 110 patient case histories were available for review
by the study participants. The median patient age was 62
years, 71% of patients had pT3 disease and 63% had PSMs.
The median (range) 5-year predicted probability of metastasis
by the GC test for the cohort was 3.9 (1–33)% and the GC test
classiﬁed 72% of patients as having low risk for metastasis. A
total of 51 urologists consented to the study and provided 530
adjuvant treatment recommendations without, and 530 with
knowledge of the GC test results. Study participants
performed a mean of 130 RPs/year and 55% were from

community-based practices. Without GC test result
knowledge, observation was recommended for 57% (n = 303),
adjuvant radiation therapy (ART) for 36% (n = 193) and
other treatments for 7% (n = 34) of patients. Overall, 31%
(95% CI: 27–35%) of treatment recommendations changed
with knowledge of the GC test results. Of the ART
recommendations without GC test result knowledge, 40%
(n = 77) changed to observation (95% CI: 33–47%) with this
knowledge. Of patients recommended for observation, 13% (n
= 38 [95% CI: 9–17%]) were changed to ART with knowledge
of the GC test result. Patients with low risk disease according
to the GC test were recommended for observation 81% of the
time (n = 276), while of those with high risk, 65% were
recommended for treatment (n = 118; P < 0.001). Treatment
intensity was strongly correlated with the GC-predicted
probability of metastasis (P < 0.001) and the GC test was the
dominant risk factor driving decisions in multivariable
analysis (odds ratio 8.6, 95% CI: 5.3–14.3%; P < 0.001).

Conclusions
Knowledge of GC test results had a direct eﬀect on treatment
strategies after surgery. Recommendations for observation
increased by 20% for patients assessed by the GC test to
be at low risk of metastasis, whereas recommendations for
treatment increased by 16% for patients at high risk of
metastasis. These results suggest that the implementation of
genomic testing in clinical practice may lead to signiﬁcant
changes in adjuvant therapy decision-making for high-risk
prostate cancer.
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Introduction
More than 230 000 men are diagnosed annually with prostate
cancer in the USA, and nearly 30 000 will die from the
disease [1]. Half of newly diagnosed men undergo radical
prostatectomy (RP). Of these, approximately half will have one
or more adverse pathological features, such as seminal vesicle
invasion (SVI), extraprostatic extension (EPE), or positive
surgical margins (PSMs) indicating an increased potential for
disease recurrence [2,3].
Three randomised clinical studies on adjuvant radiation
therapy (ART) vs observation among patients with adverse
pathological features have been reported, showing signiﬁcant
reductions in biochemical recurrence [4–6], local recurrence
[7,8], metastasis and increased overall survival for patients in
the ART group [7]. Based on this evidence, the AUA updated
its 2013 clinical practice guideline statement to recommend
that ART should be oﬀered as the ‘standard of care’ for all
patients with adverse pathological features [9].
The decision for a patient to undergo ART after RP involves
weighing the beneﬁts of a ∼50% reduction in the risk of
recurrence reported in randomised trials, with the risk of
complications associated with radiation such as proctitis, rectal
bleeding and urethral strictures [9]. Numerous predictive
algorithms based primarily on pathological risk factors have
been developed to assist in decision-making concerning the
use of ART [10]; however, a well-recognised limitation of
existing predictive algorithms is their low speciﬁcity in men
with high-risk disease who all tend to have adverse pathology
[11], such that many patients will be predicted to have a high
risk of recurrence when the actual risk is low. In response,
researchers have been seeking to develop new predictive
algorithms that will increase the speciﬁcity of risk prediction.
Several previous studies have shown that genomic features in
the primary tumour provide a quantitative and objective
measure of biological potential for disease progression and
metastasis [12]. The postoperative genomic classiﬁer (GC) test
(Decipher®; GenomeDx Biosciences, San Diego, CA, USA) was
developed from an analysis of patients who had undergone RP
at the Mayo Clinic, and was designed to predict early clinical
metastatic after RP, with high speciﬁcity [13]. The GC test has
subsequently been validated as an independent predictor of
metastasis risk [14–16]. In these studies, the GC test was found
to predict metastasis following RP more accurately than
individual clinical variables, combinations of clinical variables,
or other available predictive algorithms.
In comprehensive assessments of novel molecular tests, policy
makers, third-party payers, and professional guidelines, and
technology review groups request and review evidence on how
such tests inﬂuence clinical management recommendations
[17–19]. The present prospective, multicentre, decision-impact
study (the ASSESS-D study) was intended to build on and add

to evidence from a previously reported study, in which a 43%
change in urologist adjuvant therapy recommendations after
receiving the GC test results was observed [20]. The present
ASSESS-D study was designed to evaluate the eﬀect of
knowledge of an individualised estimate of risk, provided by
the GC test, on urologist treatment decision-making in a
population of patients having undergone RP in a
community-based practice; the intent was to reﬂect the
distribution of test results and risk of metastasis among
patients with high-risk disease seen in a broader range of
clinical settings rather than just academic centres. The primary
objective of the ASSESS-D study was to determine how
urologists’ knowledge of the GC test results inﬂuenced
treatment planning for patients eligible for ART according to
current AUA clinical guidelines. The secondary objective was
to investigate the relative inﬂuence of the GC test results and
clinical variables on urologist decision-making.

Subjects and Methods
Study Design
This ASSESS-D study was a multicentre, prospective,
decision-impact study assessing urologist management
recommendations in randomly presented case histories of
patients who had received RP and had undetectable PSA
<0.2 ng/mL (Fig. 1). Case histories were presented to
participants with and without knowledge of the GC test results
to determine how these results inﬂuenced management plans.
Case Histories
Patient case history was extracted from the medical records of
patients seen by six high-volume urologists from ﬁve US
community-based practices, who are currently using the GC
test (Fig. 1). Records of consecutive patients presenting with
pT3 disease or with positive surgical margins (PSMs) after
surgery were eligible for data extraction. A total of 145 patient
records that satisﬁed these criteria were extracted. The records
of 17 patients who did not achieve PSA nadir after RP (PSA
<0.2 ng/mL), or in whom adequate prostate tissue was
unavailable, were excluded. Six samples failed laboratory
quality control screens, leaving 122 patient records with
complete clinical, pathological, treatment, and GC test results
data available from which to develop case histories.
Demographic and clinical information, as well as planned and
administered treatment information after RP, was extracted
from each patient’s medical chart and collected using a case
report form. All data were de-identiﬁed before the GC test
analysis and presentation to urologist participants.
Genomic Classifier Test Analysis
Formalin-ﬁxed paraﬃn-embedded tissue specimens from
selected patient cases were submitted as sections, punches or
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Fig. 1 Flow diagram of the decision-impact,
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(based on chart review)
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Eligible urologists invited from AUA directory
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Total urologists consented
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Treatment plans on 110 case
histories (N ∼ 10/urologist)
N = 1060

blocks to a pathologist for re-review and preparation of tissue
samples for processing in a Clinical Laboratory Improvement
Amendments (CLIA)-certiﬁed medical laboratory. Tissue
specimens were prepared for total RNA extraction, ampliﬁed,
and hybridised to a high-density oligonucleotide microarray,
and the 5-year probability of metastatic risk was computed for
each of the patient cases based on the ‘locked’ 22-marker
genomic classiﬁer, as previously described [13].

institutional review board (Quorum Review Inc., Seattle,
WA, USA). The study is registered on clinicaltrials.gov
(NCT02034825).

Data Collection

Each study participant was presented with 10 randomly
selected patient case histories based on clinical variables only
(without GC test results). For the clinical only assessment, the
following variables were presented to the urologists for each
patient: age at surgery, ethnicity, preoperative PSA level (last
measured PSA level before surgery), biopsy and pathological
Gleason score, presence or absence of EPE, SVI, surgical
margin status and lymph node involvement. The ﬁrst
measured PSA level after surgery was presented to verify
all patients had achieved PSA nadir (Fig. S1A). The
participants recorded their treatment recommendations based
on the clinical information provided, with options including
referral to a radiation oncologist and/or initiation of
hormones, observation with regular clinical follow-up (i.e.
monitoring until rise in PSA level), or any other plan not
listed on the data collection instruments.

A study package on the GC test, a web link to the study’s
informed consent form, and electronic data collection
instruments were provided to the urologists who consented
to participate in the study. The study was conducted in
accordance with the Declaration of Helsinki and the Belmont
Report and was reviewed and approved by an independent

The GC test results were then provided for the same
de-identiﬁed patient case histories (Fig. S1B). Case histories
were randomly re-ordered to minimise recall bias. Urologists
were then asked to record treatment recommendations
with the knowledge of GC test results. All demographic
information, clinical variables and the GC results were

Study Participants
Eligible study participants were US board-certiﬁed urologists
who were recruited to the study through identiﬁcation of key
opinion leaders from the AUA membership directory, in
addition to, high-volume surgeons referred by the urology
co-authors of the study, who are among the early commercial
users of the GC test. All participants provided written consent
for study participation.
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provided to urologists through a secure, Health Insurance
Portability and Accountability Act-compliant, online
platform.
Data Analysis
Statistical analyses were performed using R v3.0 software [21]
and SAS 9.2 (Cary, NC, USA). The chi-squared or Fisher’s
exact test were used to test for diﬀerences between groups for
categorical variables. Exact binomial CIs were constructed to
measure the changes in treatment from pre- to post-GC
test results knowledge settings and all observations were
considered independently, although a corroborative analysis
adjusting for intra-urologist correlation was included.
Generalised linear mixed-eﬀect models were considered to
account for urologist-speciﬁc behaviour in determining
treatment plan changes. Univariable and multivariable
regression models were used to assess the impact of GC test
results and clinical variables in relation to treatment plan
(logistic model) and change in intensity of the treatment plan
(multinomial model) without and with GC test results. Age
and preoperative PSA level were treated as continuous
variables. Pathological Gleason score was dichotomised into
≤7 and 8, considering the small number of patient cases with
Gleason score ≤6. EPE (present vs absent), SVI (present vs
absent) and surgical margins (positive vs negative) were
treated as binary variables. GC test results were categorised
into low- and high-risk groups based on previously described
thresholds [14].

Results
Of the 122 available case histories, 110 were presented and
reviewed by at least one of the study participants (Table 1).
The median (range) patient age was 62 (44–75) years and
85.5% of patients were Caucasian. The median (range)
preoperative PSA level was 4.6 (0.6–23.6) ng/mL and 90.0% of
patients had PSA < 10 ng/mL. Preoperatively, most patients
were assessed as having D’Amico low- (21.8%) or
intermediate-risk (60.0%) disease. Postoperatively, 71% of
patients were found to have pT3 disease (EPE, SVI, or both),
63% had PSMs and 35% had both. The median (interquartile
range) value of the ﬁrst postoperative PSA measurement for
this cohort was 0.04 (0.0063–0.1) ng/mL.
Figure 2A shows the distribution of GC test results in the full
cohort, reported as 5-year probability of metastases (median
3.9%; range 1.2–33.4%). GC-based risk groups using
pre-speciﬁed thresholds [14] classiﬁed 71.8% of these patients
as being at low risk for metastasis. The 5-year probability of
metastases by GC result increases with increasing tumour
stage without (Fig. 2B) and with PSMs (Fig. S2). Among the
145 patients for whom medical chart records were extracted,
50 (35%) were recommended to receive adjuvant therapy after
RP, whereas 30 (21%) actually received ART (Table S1).

Table 1 Demographic and clinical characteristics of reviewed case
histories (N = 110).
No.
Median (min., max.) age at RP, years
Ethnicity, n (%)
Caucasian
Black
Hispanic
Not Available
Preoperative PSA, n (%)
<10 ng/mL
10–20 ng/mL
>20 ng/mL
Preoperative D’Amico risk groups, n (%)
Low
Intermediate
High
Biopsy Gleason score, n (%)
6
7 (3 + 4)
7 (4 + 3)
8
9
Pathological Gleason score, n (%)
6
7 (3 + 4)
7 (4 + 3)
8
9
Extraprostatic extension, n (%)
Present
Not assessed
Seminal vesicle invasion, n (%)
Present
Not assessed
Positive surgical margins, n (%)
Postoperative CAPRA-S groups, n (%)
Low
Intermediate
High
Unknown
Risk probability at 5 years after RP according to GC test
Median (min, max), %
Low risk according to GC, n (%)*

62 (44, 75)
94 (85.5)
8 (7.3)
5 (4.5)
3 (2.7)
99 (90.0)
9 (8.2)
2 (1.8)
24 (21.8)
66 (60.0)
20 (18.2)
25 (22.7)
52 (47.3)
17 (15.4)
10 (9.1)
6 (5.5)
10 (9.1)
57 (51.8)
28 (25.4)
8 (7.3)
7 (6.4)
75 (68.2)
2 (1.8)
8 (7.3)
1 (0.9)
69 (62.7)
23 (20.9)
68 (61.8)
16 (14.6)
3 (2.7)
3.85 (1.2, 33.4)
79 (71.8)

CAPRA-S, Cancer of the Prostate Risk Assessment Surgical; RP, radical prostatectomy;
GC, genomic classiﬁer. *Using a previously deﬁned threshold of 6% [14].

Of the 107 urologists notiﬁed of the study, 51 consented
to participate. Study participants (Table 2) were all US
board-certiﬁed urologists working in 33 institutions across 19
states (55% community-based). Participants had a median
(range) of experience of 11 (2–30) years and performed a
mean (range) of 130 (13–600) RPs/year. They provided 530
treatment recommendations with and 530 recommendations
without knowledge of the GC test results.
When the urologists did not have knowledge of GC test
results (clinical information only), observation was
recommended for 57% of patients (n = 303), ART for 36%
(n = 193), and other treatments for 7% (n = 34; Table 3).
Without GC test results, community-based providers planned
treatment for 10% more cases than did academic/tertiary care
providers (47 vs 37%; data not shown).
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Fig. 2 Distribution of genomic classifier test results A, in the overall cohort
and B, stratified by pathological stage subsets. The green line indicates
pre-specified threshold for low- or high-risk classification (<6% or ≥6%
probability of metastasis 5 years after radical prostatectomy). T2X,
pathological stage pT2A, pT2B or pT2C.
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When the urologists did have knowledge of the GC test
results, treatment recommendations changed by 31% from
when they were without knowledge of GC (95% CI 27–35%;
Table 3). A change in recommendation from treatment to
observation represented 52% (n = 85) of the changed
treatment recommendations. Of 193 recommendations for
ART, 77 (40%; 95% CI: 33–47%) were changed with
knowledge of GC test results to observation. For cases initially
recommended for observation (n = 303), 38 (13%; 95% CI:
9–17%) changed to ART alone and nine (3%; 95% CI 1–6%)
changed to ART+ hormone therapy (HT) with knowledge of
the GC test results. Few treatment recommendations were
changed from ART to HT (n = 7); of the 29 cases that were
initially recommended for HT, 11 (38%) were changed to ART
with knowledge of the GC test results.
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Treatment was recommended for 223 (42%) cases without
GC test results. For the 342 (64.5%) case histories that were
low risk according to the GC test results, observation was
recommended for 276 (81%) with knowledge of these results
(Fig. 3A). By contrast, observation was originally planned for
96 (51.1%) cases that were high risk according to the GC test
results. With knowledge of the GC test results, observation was
recommended in 65 (34.6%) cases (Fig. 3B); therefore, with
knowledge of the GC test results, cases with a low risk
according to the results were planned for treatment only 19%
of the time, while those with a high risk were planned for
treatment 65% of the time (P < 0.001). Results were similar
when considering the subset of cases (n = 132) with an initial
postoperative PSA level above the median value of 0.04 ng/mL
(i.e. PSA 0.05–0.11 ng/mL; data not shown).
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T2X

T3A

T3B

Pathological Stage

Table 2 Demographics of study participants (urologists; N = 51).
No.
Practice setting, n (%)
Tertiary care
Community (hospital, large urology group practice or private)
No. years in practice, n
Median (min, max)
No. RPs peformed per year
Mean (min, max)
Geographic region (US Census Bureau), n (%)
North-East
Mid-West
West
South
RP, radical prostatectomy.

With the knowledge of the GC test results, community-based
providers and academic/tertiary care providers, recommended
ART or ART+HT for 38% and 29% of cases, respectively.
Although the number of ART recommendations was lower
with GC test results than without, the diﬀerence between
practice settings was maintained (9%; data not shown).

23 (45)
28 (55)
11 (2, 30)
130 (13, 600)
11 (22)
14 (27)
5 (10)
21 (41)

In addition, we examined how knowledge of GC test results
aﬀected treatment intensity (Fig. 4). Treatment intensity was
deﬁned as decreasing if recommendations were changed
from ART to observation or from ART+HT to ART only.
Alternatively, treatment intensity was deﬁned as increasing if
recommendation changed: from observation to ART; from
ART only to ART+HT; or from any treatment to HT. A
greater proportion of recommendations were to decrease
treatment intensity for GC test results showing a <6.5%
probability of metastasis. Conversely, a greater proportion of
recommendations were to increase treatment intensity when
the GC test results showed a ≥7.0% probability of metastasis
(there were no GC test results in the range 6.5–7%). The
correlation of recommended treatment intensity with
probability of metastasis at 5 years according to the GC test
was signiﬁcant (P < 0.001). This pattern of recommendation
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Table 3 Effect of the genomic classifier (GC) test result on urologists' treatment recommendations after radical prostatectomy: change in urologists'
treatment recommendations from without knowledge of GC tests result (clinical only) to with knowledge of GC test results (clinical + GC).
Change with clinical + GC

Treatment planned
Without GC (clinical only)

With GC (clinical + GC)

Overall change*
Any treatment**
ART
ART+HT
HT
Other
ART
ART
ART
ART+HT
ART+HT
ART+HT
HT
HT
HT
Observation
Observation
Observation
Observation
Observation

Without GC (clinical only), n

Change, n (%)

95% CI

530
223
193
29
1
4
193
193
193
1
1
1
29
29
29
303
303
303
303
303

163 (31)
85 (38)
77 (40)
8 (28)
0 (0)
4 (100)
7 (4)
0 (0)
3 (2)
0 (0)
0 (0)
1 (100)
11 (38)
0 (0)
1 (3)
48 (16)
38 (13)
9 (3)
1 (0)
3 (1)

27–35
32–45
33–47
13–47
NA
40–100
1–7
NA
0–4
NA
NA
3–100
21–58
NA
0–18
12–20
9–17
1–6
0–2
0–3

Observation
Observation
Observation
Observation
Observation
HT
ART+HT
Other
ART
ART+HT
Other
ART
HT
Other
Any treatment
ART
ART+HT
HT
Other

ART, adjuvant radiation therapy; HT, hormone therapy; NA, not applicable. *Results were virtually unchanged when intra-observer correlation was accounted for with overall change
being 30% (95% CI: 25–36%). **Any treatment excludes case histories changed from ‘other’ to observation.
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Fig. 4 Treatment plan intensity waterfall plot by risk of metastasis at 5 years after radical prostatectomy, according to the genomic classifier (GC) test, across all reviewed patient case
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Table 4 Univariable and multivariable analyses to estimate the influence of demographic, clinical and genomic variables on treatment
decision-making.
With GC (clinical + GC)

Without GC (clinical only)
Univariable
OR

Multivariable
P

(95% CI)
GC
Margins
Age
EPE
SVI
Pathological Gleason score (>7)
Preoperative PSA*

OR

Univariable
P

(95% CI)
–

–

–

2.68
(1.84–3.94)
1
(0.97, 1.03)
2.53
(1.60, 4.08)
3.22
(1.57, 7.02)
2.37
(1.48, 3.86)
1.06
(1.01, 1.12)

<0.001

4.23
(2.77, 6.54)
0.99
(0.96, 1.02)
4.07
(2.46, 6.91)
2.08
(0.92, 4.95)
1.95
(1.14, 3.35)
1.06
(0.99, 1.13)

<0.001

0.001
0.002
<0.001
0.02

P

(95% CI)

–

0.873

OR

Multivariable

0.420
<0.001
0.085
0.015
0.092

8.16
(5.37–12.56)
1.42
(0.97–2.10)
1.02
(0.99, 1.05)
2.8
(1.70–4.79)
3.37
(1.65, 7.12)
1.67
(1.02, 2.70)
0.97
(0.91, 1.02)

OR

P

(95% CI)
<0.001
0.075
0.257
0.001
0.001
0.039
0.25

8.57
(5.27, 14.26)
2.22
(1.39–3.61)
0.97
(0.94, 1.01)
1.66
(0.90, 3.14)
1.7
(0.72, 4.11)
1.34
(0.72, 2.45)
1.01
(0.94, 1.07)

<0.001
0.002
0.105
0.109
0.23
0.349
0.855

OR, odds ratio; GC, genomic classiﬁer; EPE, extraprostatic extension; SVI, seminal vesical invasion. Models were adjusted for practice setting (private, community hospital or tertiary
care). *Preoperative PSA values were log2-transformed.

for increasing treatment intensity with a higher probability of
metastasis at 5 years was observed in both community and
academic settings (Table S2).

tertiary care provider), despite the fact that adjuvant treatment
was recommended in 10% more cases for patients managed in
the community.

Without knowledge of GC test results, the factors that most
inﬂuenced urologist recommendations were the presence of
EPE, SVI or PSM and a high Gleason score, whereas age had
little inﬂuence on treatment recommendations in the study
cohort (Table 4). In multivariable analysis, knowledge of the
GC test result was fourfold more inﬂuential than PSMs, the
only other signiﬁcant clinical variable.

According to AUA guidelines, all patients enrolled in the study
should at least be oﬀered ART because of their increased risk
of metastasis (i.e. PSM or pT3) and because of the eﬃcacy of
ART (supported by data from three randomised clinical trials)
[4–8]. Not all patients meeting these criteria, however, will
experience recurrence after RP without adjuvant treatment,
therefore, as stated in the guidelines, ‘prognostic biomarkers
are greatly needed’ to assist in diﬀerentiating those at greater
risk of disease progression among this population [9]. The GC
test has been clinically validated as a predictor of metastasis
[14–16]. Most (72%) of the patients included in the present
study were predicted to have a low risk of metastasis
according to their GC test results, with a median risk
probability of just 2.8% at 5 years after RP compared with
8.8% for high risk results. Quantiﬁcation of risk with the
use of GC may therefore enhance a clinician’s ability to
discriminate among those who are less likely to experience
disease progression, and avoid exposing these patients to
unnecessary risks with adjuvant therapy; to identify those who
are most at risk and who would derive the most to beneﬁt
from treatment intensiﬁcation.

Discussion
This multicentre, decision-impact ASSESS-D study, was
designed to assess the eﬀect of a GC that provides a
quantitative measure of metastatic risk based on a biological
readout (i.e. gene expression), on urologist treatment planning
in the adjuvant setting. Unlike the previously reported
DECIDE study, where patient cases were selected to ensure
diversity of clinical and genomic-based risk levels, consecutive
patient cases were prospectively accrued for ASSESS-D based
on eligibility for adjuvant treatment as indicated by the
current AUA guidelines. The 110 patients whose case histories
were reviewed in the present study, therefore, reﬂect the
metastatic risk proﬁles of patients with high-risk prostate
cancer as found in urology practice settings, where, in the
USA, a large proportion of patients with prostate cancer are
treated [22].With knowledge of the GC test results, 31% of the
treatment recommendations made by urologists based on
patients’ case histories changed. Notably, we measured this
eﬀect independently of practice setting (i.e. community or

Knowledge of GC test results had a direct eﬀect on treatment
strategies after RP. In treatment plans made with knowledge of
the GC test results, patients whose GC results showed a low
risk of metastasis were planned for observation 81% of the
time, while those whose results showed high risk were planned
for treatment 65% of the time. Furthermore, treatment plans
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for patients with low risk according to the GC test had 50%
less ART recommended in comparison with treatment plans
based on clinical information alone. Multivariable analysis
showed patients with high risk, according to the GC test, were
nearly eight times more likely to be recommended for
treatment than those with a low risk. Overall, intensiﬁcation of
treatment was highly correlated with higher risk according to
the GC test. With knowledge of GC test results, urologists
were nearly 1.4 times more likely to manage the patient by
observation with PSA monitoring than to treat with ART or
other secondary treatments (P < 0.01).
Extrapolated to a population of a 1000 patients with
high-risk disease treated with RP (those with pT3 disease or
with PSMs), implementation of the GC test could potentially
increase the number of patients recommended to undergo
observation by 72. Multiple validation studies have shown
the superior accuracy of GC in predicting patient survival
outcomes over clinical variables (such as Gleason score, PSA
and tumour stage) that are currently used to make adjuvant
treatment decisions. Recently, Den et al. [15] evaluated GC
for predicting biochemical failure and metastasis in a cohort
of 139 men treated after RP with radiation therapy (RT) over
a 20-year period. Signiﬁcant diﬀerences in biochemical and
metastasis-free survival were observed only for patients who
received ART (i.e. when PSA <0.2 ng/mL) in comparison
with those who received salvage RT (i.e. when PSA
≥0.2 ng/mL) for the strata with high GC scores. No such
diﬀerences were observed for patients with low GC scores.
Accordingly, the authors concluded, patients with lower GC
risk may beneﬁt from delayed RT whereas those with higher
GC risk from earlier RT. It is likely, therefore, that the eﬀect
of the GC test, if implemented into routine clinical practice,
would be to direct adjuvant treatment more appropriately to
patients who are most at risk of metastasis and who have the
most to gain from this intervention. This would probably
spare the majority of these patients from potentially
unnecessary treatment and reduce the morbidity and costs
associated with secondary therapy after RP overall. Despite
strong evidence and guideline recommendations for ART for
treatment of patients with high-risk disease, only 11.5–18.2%
of such patients receive ART [23–25]. Several ongoing
clinical trials are testing the hypothesis that early salvage RT
is non-inferior to ART (e.g. the RADICALS and RAVES
trials) although, in current clinical practice, with the
availability of ultrasensitive PSA testing, most urologists
prefer to wait for an initial rise in PSA level. Recently, Ross
et al. [26] showed the predictive value of the GC test for
patients with biochemical recurrence, and an ongoing trial
by this group is underway to evaluate whether knowledge of
the GC test may change treatment recommendations in the
early salvage RT setting.
The results of the present study provide insights into the role
of the GC test in clinical practice despite the following study

limitations. The association between GC test result and
treatment recommendations were determined based on case
histories extracted from chart review of patients treated by ﬁve
of the authors, ‘early adopters’ of the GC test, who may not be
representative of all urologists that treat prostate cancer. The
study participants reﬂect a selected group of high-volume
prostate cancer surgeons with extensive experience in
managing high-risk prostate cancer that may not be
representative of the wider urology community. Furthermore,
the study participants did not have access to the complete
clinical evaluation with respect to patient health status and
detailed pathological information, such as the location and
extent of PSMs or tumour volume. In addition, data on
treatment recommendations were collected rather than details
of the actual treatment received after knowledge of the GC
test; however, the rate of ART recommendations for cases
when the participants were without knowledge of the GC test
was similar to the proportion of ART recommended to these
patients by their treating urologists (35%; Table S1). Moreover,
the participants who consented to the study may reﬂect a
subset of urologists more willing to use novel risk tools, such
as the GC test and may not be generalizable to the broader
urology community. Although, the above limitations are
typical for early-stage evaluations of new biomarker
technologies, by sampling over 100 patient cases treated in the
community and 51 urologists representing diverse practices to
provide treatment recommendations, our results are very
likely to reﬂect the impact of the GC test in real-world
settings.
In conclusion, ﬁndings from the present study conﬁrm that
knowledge of individualised risk estimates from genomic
proﬁling, rather than population-based average risks of cancer
progression and recurrence, signiﬁcantly change urologists’
postoperative adjuvant treatment decisions in an at-risk
population. Studies are ongoing to prospectively evaluate
patient–urologist shared decision-making, impact on
quality of life, outcomes and healthcare economics for the
postoperative therapy of high-risk prostate cancer.
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Fig. S1 Example of case history without (clinical only) and
with genomic classﬁer (GC) result information (clinical + GC)
as presented to study participants.
Fig. S2 Genomic classﬁer (GC) test distribution in subsets of
pathological stage and surgical margin status. The green line
indicates pre-speciﬁed thresholds for low- or high-risk
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classiﬁcation (<6% or ≥6% probability of metastasis 5 years
after radical prostatectomy). PSM, positive surgical margins;
SM-, negative surgical margins.
Table S1 Recommended and administered secondary therapy
for patient cases across ﬁve study sites (N = 145).

Table S2 Treatment intensity changes by genomic classﬁer
(GC) risk category overall and by practice setting (community
and tertiary care).
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