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Background—Risk of prostate cancer-specific mortality (PCSM) is highly variable for men with
adverse pathologic features at radical prostatectomy (RP); a majority will die of other causes.
Accurately stratifying PCSM risk can improve therapy decisions.

Objective—\Validate the 22 gene Decipher genomic classifier (GC) to predict PCSM in men with
adverse pathologic features after RP.

Design, setting, and participants—Men with adverse pathologic features: pT3, pN1, positive
margins, or Gleason score >7 who underwent RP in 1987-2010 at Johns Hopkins, Cleveland
Clinic, Mayo Clinic, and Durham Veteran’s Affairs Hospital. We also analyzed subgroups at high
risk (prostate-specific antigen > 20 ng/ml, RP Gleason score 8-10, or stage > pT3b), or very high
risk of PCSM (biochemical recurrence in < 2 yr [BCR2], or men who developed metastasis after
RP [MET]).

Outcome measurements and statistical analysis—Logistic regression evaluated the
association of GC with PCSM within 10 yr of RP (PCSM10), adjusted for the Cancer of the
Prostate Risk Assessment Postsurgical Score (CAPRA-S). GC performance was evaluated with
area under the receiver operating characteristic curve (AUC) and decision curves.

Results and limitations—Five hundred and sixty-one men (112 with PCSM10), median
follow-up 13.0 yr (patients without PCSM10). For high GC score (> 0.6) versus low-intermediate
(< 0.6), the odds ratio for PCSM10 adjusted for CAPRA-S was 3.91 (95% confidence interval:
2.43-6.29), with AUC = 0.77, an increase of 0.04 compared with CAPRA-S. Subgroup odds ratio
were 3.96, 3.06, and 1.95 for high risk, BCR2, or MET, respectively (all p < 0.05), with AUCs
0.64-0.72. GC stratified cumulative PCSM10 incidence from 2.8% to 30%. Combined use of
case-control and cohort data is a potential limitation.

Conclusions—In a large cohort with the longest follow-up to date, Decipher GC demonstrated
clinically important prediction of PCSM at 10 yr, independent of CAPRA-S, in men with adverse
pathologic features, BCR2, or MET after RP.

Patient summary—Decipher genomic classifier may improve treatment decision-making for
men with adverse or high risk pathology after radical prostatectomy.

Keywords

Radical prostatectomy; Adverse pathologic features; Prostate cancer-specific mortality; Genomic
classifier; CAPRA-S

1. Introduction

For men with adverse pathologic features at radical prostatectomy (RP), there is
considerable variability in risk of subsequent recurrence, metastasis and death, and time
intervals between these progression events can be long [1]. This variability complicates
decisions for adjuvant, salvage, and metastatic treatment. In recent years, there has been a
rapid increase in the number of treatments for advanced prostate cancer (PCa), with growing
interest in sequencing these treatments earlier in the disease course [2,3]. Because these
agents are not without side effects, and because early development of resistance could
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preclude more effective use at a later stage, it is important to target novel and aggressive
treatment regimens to men at highest risk of PCa-specific mortality (PCSM).

Currently, surgical pathology features are the primary means to identify men at highest risk
of PCSM [4,5]. Despite the ability of these features to stratify PCSM risk, there remains
considerable variability in outcomes when applied to individual men with PCa. To improve
prognostic accuracy and clinical decision-making, several risk classifiers have been
developed based on biomarker signatures alone or integrated with clinical features. One of
the signatures most extensively tested and validated for predicting risk of metastasis in men
at intermediate and high risk is the Decipher genomic classifier (GC), comprised of 22 gene
expression markers derived from whole transcriptomic analysis of formalin fixed paraffin
embedded tissue [6-9]. The GC generates a score from 0 to 1, with higher values associated
with worse outcomes. Recently the GC was also shown to predict risk of PCSM in men with
high risk based on preoperative prostate-specific antigen (PSA) levels or pathology [10].
Because that study was based on a relatively small number of men from a single institution,
and with few PCSM events and short follow-up, we undertook a more extensive validation
of the ability of the GC to predict PCSM.

2. Materials and methods

2.1. Patient cohort

The study population comprised four cohorts of PCa patients with adverse pathologic
features, defined as RP Gleason score =7, RP stage pT3 or pN1, or positive surgical margins;
per the study protocol patients with neoadjuvant therapy were excluded. The cohorts
included 407 men from Mayo Clinic who underwent RP from 1987 to 2006, 355 from Johns
Hopkins treated from 1992 to 2010, 179 from Cleveland Clinic treated from 1988 to 2008,
and 113 from the Durham Veteran’s Administration Medical Center from 1991 to 2010,
totaling 1054 with all required analysis variables, among whom there were 141 confirmed
PCa deaths. Patients from the Mayo Clinic cohort did not include men used to train the
original GC [6]. Patient follow-up after RP was not standardized among the four institutions,
but differences were minor. The primary outcome was PCSM within 10 yr of RP (PCSM10);
patients who died of PCa >10 yr after RP were considered censored (7= 29), and patients
alive with less than 10 yr of follow-up (r7=493) were excluded. This resulted in a total of
561 patients with 112 PCSM10 (79% of all PCSM). Institutional review boards at the
participating institutions approved the research protocol.

2.2. Specimen processing

Specimen selection and processing have been described previously [7,11-13]. Following
microarray quality control using the Affymetrix Power Tools packages (Thermo Fisher
Scientific Inc., MA, USA) [14], probeset summarization and normalization was performed
utilizing the single channel array normalization algorithm [15]. Information about obtaining
Decipher for routine clinical practice is in the Supplementary data.
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2.3. Statistical analysis

The GC was calculated as a numeric value ranging from 0 to 1, based on each patient’s
individual expression of the 22 genes integrated in a previously trained and validated
signature [6]. The Cancer of the Prostate Risk Assessment Postsurgical (CAPRA-S) score
was likewise calculated by applying PSA, RP Gleason score, and RP stage values to a
previously validated algorithm, producing a score ranging from 0 to 12 [16]. Characteristics
of patients who were censored after 10 yr or had died from PCa within 10 yr were compared
with univariate chisquare or Wilcoxon rank sum tests for categorical and continuous
variables, respectively. Because the study cohorts incorporated case-control and cohort study
designs, survival analysis was not appropriate. Although there are methods for adapting
proportional hazards models to case-control data [17], they are not suitable when the data
combine both case-control and cohort data. Therefore, we conservatively used a logistic
regression approach with PCSM10 as the outcome.

The ability of the GC to improve upon prognostic information in clinical variables was
evaluated in two ways. Unconditional logistic regression models were fit to individual
clinical variables (PSA, RP Gleason score, RP stage) to generate a base model, then the GC
was added to the base model. Alternatively, the GC was added to a model with CAPRA-S as
a validated measure of postoperative risk. The latter approach may be a more realistic
indication of GC performance because the base clinical model is derived from this dataset,
hence subject to overfitting [18], whereas the GC and CAPRA-S were both trained and
validated on datasets independent of the current data. Models were fit for: (1) all men with
adverse pathologic features and PCSM10 defined, (2) men considered high risk (PSA > 20
ng/ml or RP Gleason score 8-10 or stage pT3b or pN1) [10], and (3) men at very high risk
of death due to biochemical recurrence within 2 yr (BCR2) [1] or metastasis (MET). For the
overall and subgroup analyses the time frame for PCSM10 began with the date of RP. The
univariate and adjusted effect of GC were measured by the odds ratio (OR) and 95%
confidence interval for a 0.1 increase in the score (GC ranges from 0 to 1), or for GC high (>
0.6) versus low-intermediate (< 0.6). The bootstrap corrected area under the receiver
operating characteristic curve (AUC) was used to determine incremental improvement in
model performance by adding the GC to CAPRA-S or to the base model. Decision curve
analysis was used to compare the net benefit associated with PCSM10 prediction using the
base model, GC or CAPRA-S alone, and GC combined with either the base model or
CAPRA-S [19]. Although bootstrapping was used for internal validation of the models,
performance of the models must be regarded as best case scenario until externally validated
[20]. Because the analysis combines data from four institutions, analyses that stratified by
institution were also performed. These models gave nearly identical results to the
unstratified models so only the latter are reported. Models were fit using R v3.2.0 (R
Foundation for Statistical Computing, Vienna, Austria) and SAS v9.4 (SAS Institute, Cary,
NC, USA).

The analytic cohort consisted of 561 patients either censored alive after 10 yr of follow-up or
died of PCa within 10 yr (n= 112). Median follow-up was 13.0 yr in censored patients, 6.0
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yr in men with PCSM10, and 12 yr overall. Median GC was 0.39 (interquartile range: 0.23,
0.59), and median CAPRA-S was 4 (interquartile range: 3, 6). Table 1 compares patient
characteristics by PCSM10 status while Supplementary Table 1 compares characteristics of
the analytic cohort to those of patients excluded with <10 yr of follow-up. As expected,
patients with PCSM10 had more adverse characteristics including PSA, RP Gleason score,
RP stage, CAPRA-S, and GC score, while patients in the analytic cohort were found to be at
slightly higher risk than those excluded with <10 yr of follow-up. Adjuvant therapy
(androgen deprivation or radiotherapy), administered to 15% of patients, was associated with
a higher risk of PCSM10, reflecting confounding by indication, that is adjuvant treatment
given to higher risk patients.

To evaluate how addition of the dichotomous GC score could further stratify risk of PCSM
at 10 yr within CAPRA-S categories we excluded the case-control data from analysis to
allow calculation of cumulative incidence, adjusted for competing risk due to other cause
deaths (further details in Supplementary data). Jointly stratifying risk by dichotomous GC
score <0.6 (low-intermediate) versus >0.6 (high) and CAPRA-S <6 (low-intermediate)
versus =6 (high) revealed a wide range of risk within CAPRA-S categories. Among patients
with low-intermediate risk CAPRA-S, the GC further stratifies PCSM10 risk from 2.8% for
GC <0.6 to 18% for GC >0.6. Among high risk CAPRA-S patients GC stratifies risk from
5.5% for GC <0.6 to 30% for GC >0.6. Addition of the GC provides a nearly 6-fold
stratification of risk within CAPRA-S categories. Tables 2—-6 demonstrate the association of
GC with risk of PCSM10 from univariate logistic regression models, and models adjusted
for base clinical variables, or for CAPRA-S (continuous). Models were fit to all patients in
the analytic cohort (7=561, 112 PCSM10), only those with high risk (PSA > 20 ng/ml or
RPRP Gleason score 8-10 or RP stage pT3b or N1, 7= 323, 98 PCSM10), and very high
risk patients with either BCR2 (n =212, 86 PCSM10), or with metastasis (MET, n= 230,
112 PCSM10), and patients without postoperative treatment (n7= 475, 80 PCSM10).

Among all patients, high GC score (> 0.6) was associated with a statistically significant
increase in risk of PCSM10 after adjusting for CAPRA-S, OR = 3.91, and AUC = 0.77
(increase in AUC of 0.04 over model with CAPRA-S alone; Table 2). Figure 1 compares the
AUC for each fit of the models to all patients. Figure 2 compares decision curves among the
models for all patients. For thresholds above 20% the GC yields higher net benefit than
CAPRA-S, and the combination of GC+CAPRA-S yields higher net benefit than either
classifier alone. As mentioned in Section 2, performance of the base clinical variable model
(PSA, RP Gleason score, RP stage) is subject to bias due to over-fitting to this dataset.

High GC score also performed well in the high and very high risk subsets: high risk patients,
OR =3.96, AUC = 0.69 (increase 0.08 over CAPRA-S); BCR2, OR = 3.06, AUC =0.72
(increase 0.03 over CAPRA-S); MET, OR =1.95, AUC = 0.64 (increase 0.03 over CAPRA-
S; Tables 3-6). Univariate results for the base model and CAPRA-S are in Supplementary
Table 3. Adjustment for clinical variables or CAPRA-S causes only small decreases to the
OR for GC, suggesting that the GC captures important prognostic information that is
independent of clinical variables. In contrast, CAPRA-S as a continuous variable was not
statistically significant after adjustment for GC among high risk patients, and when
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dichotomized as > 6 versus <6 [10], it was not statistically significant when adjusting for GC
among high risk, BCR2, and MET patients (Supplementary Table 3).

When patients with adjuvant therapy were excluded from analyses the results were
comparable to those of the overall analysis (Table 6). Results were also similar when
adjusting for adjuvant therapy, and interactions between GC and adjuvant therapy were not
significant in any of the risk groups (data not shown). Exclusion of case-control patients to
allow proportional hazards survival analysis also yielded similar results (Supplementary
data, Supplementary Table 4).

4. Discussion

Despite the strong prognostic value of Gleason score, stage, and PSA in men who have
undergone RP, there remains considerable variability in risk of dying from, rather than with
PCa. Even among men with adverse pathologic features or who have experienced BCR, the
majority will not die of their disease [1,4,21,22]. This has contributed to difficulty in
developing clear-cut guidelines and algorithms to select patients most likely to benefit from
adjuvant or salvage therapy [23,24]. The problem is exacerbated now that new treatments
have been shown to extend life in the metastatic setting, creating interest in earlier
sequencing of novel therapeutic combinations.

The current study is the first large multi-institutional study of men with adverse pathologic
features to demonstrate that Decipher GC can provide additional stratification of PCSM risk
beyond clinical variables or CAPRA-S alone, and provides independent prognostic
information even among subgroups of men at high risk according to clinical and pathology
features, or very high risk due to early BCR or development of metastases. Previous multi-
institutional validations of the GC have shown it to independently predict metastasis risk
among men with intermediate to high risk after RP [9,11,25]. A genomic-clinical classifier
that integrated the GC with CAPRA-S improved PCSM prediction compared to either
classifier alone in a small single institution cohort of 185 high risk men with only 28 PCa
deaths [10].

In the current study stratifying by both CAPRA-S and GC revealed a range of PCSM10 risk
from 2.8% to 30%. In fact, among CAPRA-S low patients 11% had a high-risk GC score,
while among CAPRA-S high patients, 41% had a low risk GC score. These two extreme
shifts in risk comprised 18% of the total study sample, and give an estimate of the potential
fraction of intermediate-high risk patients whose clinical management may be changed by
GC combined with CAPRA-S. It is encouraging that the subgroup classified as low-
intermediate by both GC and CAPRA-S comprises 53% of the sample, indicating that a
substantial number of men with adverse pathologic features have a low risk of dying from
PCa. Additionally, men classified high risk by CAPRA-S but low risk by GC may represent
a subgroup who do not require postsurgical therapy until evidence of systemic disease
progression. These findings validate results observed in the small single institution study,
from which 52 patients overlap the current analysis cohort [10]. To our knowledge only two
other genomic signatures have been evaluated as predictors of PCSM in multivariable
models adjusted for clinical and pathologic prognostic factors. However, these signatures
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either were evaluated among conservatively managed patients most of whom were at high
enough risk that they would undergo primary therapy by contemporary practice [26], or the
signatures were trained and tested in the same patients without undergoing independent
validation [27]. Cuzick et al [26] validated a previously developed cell cycle proliferation
signature, in a cohort with 40% of men having biopsy Gleason score >4+3 and 68% PSA
>10 ng/ml. Some men eventually received treatment but this information was known for
only a minority of patients and could not be used in analysis. The only other signature
evaluated for PCSM in a RP cohort included men at intermediate-high risk. This study
developed a proteomic signature that was an independent predictor of PCSM; however, this
signature has not been validated. Furthermore, although the classifier was associated with a
very large hazard ratio for PCSM per 1 unit change in the risk score, the distribution of risk
scores was not provided so it is unclear whether a 1 unit change represents a clinically
realistic metric [27]. The current validation of the Decipher GC as a predictor of PCSM has
a number of strengths. The GC has been validated as a predictor of metastasis in
independent cohorts [6-9,11]. The current study was larger than any of the other studies of
classifiers and PCSM except for the study by Cuzick et al [26], and had a larger number of
deaths than any other study. The GC was also shown to be independently predictive of
PCSM even in subgroups at high to very high risk, and when combined with CAPRA-S,
provided a wide stratification of risk. It is also noteworthy that, despite clonal evoluation
separating primary from lethal metastatic tumors, the primary tumor contains important
biological signal that persists in the lethal phenotype and is captured by Decipher.

There are also some limitations. We used PCSM within 10 yr as an endpoint rather than
survival time because the data set combined case-control and case-cohort study designs.
Twenty percent of PCa deaths occurred later than 10 yr; including them among the controls
may have attenuated the risk associated with high GC scores. However, we performed a
survival analysis after excluding case-control patients, and the results were similar to the
overall analysis of PCSM10. Furthermore, the hazard ratio for a full cohort study is
appropriately estimated by the OR from logistic regression analysis of a case-control study,
albeit with a larger standard error, so our approach is likely to be conservative[17,28,29].
CAPRA-S was not originally developed in a population of largely high-risk patients, so
there is the possibility that it underperforms in the current study, although the OR = 1.38,
similar to the hazard ratio = 1.42 for PCSM in Cooperberg et al’s original paper [16].
Adjuvant therapy practice differed among the four institutions, and was administered to only
15% of patients, which is comparable to national trends [30]. Although this number was too
small for a subgroup analysis, the effect of GC did not change when adjusted for adjuvant
therapy, and results also did not change if adjuvant therapy patients were excluded from
analysis. Lastly, our patient population was largely from tertiary academic centers, which
may affect the generalizability of our results. However, the proportional shifts from CAPRA-
S low risk to GC high risk, and vice versa, were comparable to those seen in a study of the
GC impact on clinical decision-making among urologists, 55% of whom were in community
practice [31].
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5. Conclusions

In a large multicenter sample of men with adverse pathologic features with the longest
follow-up to date, the Decipher GC demonstrated a potentially clinically important
improvement in prediction of PCSM at 10 yr in all men, as well as in subgroups considered
high risk based on PSA, stage. or Gleason score, and very high risk men who experienced
early BCR, or who developed metastasis after RP. Adding the GC to a model with either
CAPRA-S or individual clinical variables improved prediction of PCSM10, and identified
subgroups of men with very low risk of PCSM at 10 yr (10%) who may be suitable for
conservative postsurgical management, and men with very high risk (55%) who may require
more aggressive therapy. Clinical trials are needed to determine whether the combination of
the Decipher GC and CAPRA-S can improve treatment assignment and outcomes compared
to clinical variables alone.

In men with adverse pathology or early disease progression after prostatectomy, the
Decipher 22 gene genomic classifier predicts risk of prostate cancer death. When combined
with the Cancer of the Prostate Risk Assessment Postsurgical Score it further stratifies risk,
which may be useful for decisions about postprostatectomy treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Area under the receiver operating characteristic curve for the models of prostate cancer-
specific mortality within 10 yr in all patients

CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical Score; Cl = confidence
interval.
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Fig. 2. Decision curve analysis for the models of prostate cancer-specific mortality within 10 yr in
all patients

CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical Score.
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Table 1

Characteristics of men with adverse pathologic features at prostatectomy who were censored or alive at 10 yr
compared with those who died of prostate cancer within 10 yr of surgery

Variable NoPCSMat>10yr | PCSMin<10yr | ;yqjyed
(n =449) (n=112)
Age, median (IQR) 62 (57-67) 61 (57-66) 0.6
PSA, n (%) 0.6
<10 252 (56) 57 (51)
10-20 124 (28) 33 (29)
>20 73 (16) 22(20)
RP Gleason, 77 (%) <0.001
<6 39 (9) 0(0)
7 285 (63) 32 (29)
8-10 125 (28) 80 (71)
RP Stage, 7 (%) <0.001
ocC 168 (37) 17 (15)
EPE 147 (33) 28 (25)
SViI 87 (19) 38 (34)
LN 47 (10) 29(26)
Surgical margins, 77(%) 0.7
Negative 234 (52) 61 (54)
Positive 215 (48) 51 (46)
CAPRA-S, n (%) <0.001
<3 103 (23) 5(5)
3-5 200(45) 36 (32)
>5 146 (33) 71 (63)
GC, n(%) <0.001
<0.45 289(64) 38(34)
0.45-0.6 84 (19) 13 (12)
>0.6 76 (17) 61 (54)
Adjuvant ADT or RT, 71 (%) <0.001
No 395 (88) 80 (71)
Yes 54 (12) 32 (29)

ADT = androgen deprivation therapy; CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical; EPE = extraprostatic extension; GC =
Decipher genomic classifier; IQR = interquartile range; LNI = lymph node involvement; OC = organ confined; PCSM = prostate cancer-specific
mortality; PSA = prostate-specific antigen; RP = radical prostatectomy; RT = radiation therapy; SVI = seminal vesicle involvement.

a\NiIcoxon rank sum, Pearson chi-square, or Mantel-Haenszel chi-square test.
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Page 14

PCSM10 risk associated with GC (per 0.1 unit or dichotomized at = 0.6 vs < 0.6) in logistic regression
models: univariate GC and GC adjusted for base clinical model or CAPRA-S (all patients [/7= 561, 112 with

PCSM10])
Increase in AUC from adding

Model OR (95% CI) pvalue | AUC of model (95% CI) GC

GC (per 0.1 unit) 1.48 (1.33,1.64) | <0.001 0.73 (0.67, 0.78) (NA)
CAPRA-S (per 1 unit) 1.38 (1.27,1.51) | <0.001 0.73 (0.68, 0.78) (NA)
Base model (NA)* <0.001 0.77 (0.73, 0.83) (NA)
GC (per 0.1 unit), adjusted for base model 1.32(1.19,1.48) | <0.001 0.79 (0.75, 0.84) (0.03)
GC (per 0.1 unit), adjusted for CAPRA-S 1.34 (1.20,1.50) | <0.001 0.76 (0.71, 0.82) (0.03)
GC (> 0.6 vs<0.6) 5.87 (3.76,9.17) | <0.001 0.69 (0.64, 0.74) (NA)
GC (> 0.6 vs < 0.6), adjusted forbase model | 3.87 (2.36, 6.35) | <0.001 0.80 (0.76, 0.85) (0.04)
GC (> 0.6 vs < 0.6), adjusted for CAPRA-S | 3.91(2.43,6.29) | <0.001 0.77 (0.77, 0.81) (0.04)

AUC = area under the curve; CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical; Cl = confidence interval; GC = Decipher genomic
classifier; NA = not applicable; OR = odds ratio; PCSM = prostate cancer-specific mortality.

a . . . . .

The base model includes preoperative prostate-specific antigen (continuous), prostatectomy Gleason score (7, 8, 9-10), prostatectomy stage (organ
confined, extraprostatic extension, seminal vesicle involvement, lymph node metastasis). Because these are well established prognostic factors but
are not the focus of this study, the individual odds ratios and 95% confidence intervals for these variables are not shown.
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Patients with high risk (PSA > 20 or prostatectomy Gleason score > 8 or prostatectomy stage pT3b/N1 [r7=

323, 98 PCSM10]

Model OR (95% CI) pvalue | AUC of model (95% CI) | Increase in AUC from adding GC
GC (per 0.1 unit) 1.37 (1.21, 1.54) | <0.001 0.69 (0.62, 0.76) (NA)
GC (per 0.1 unit), adjusted for base model | 1.31 (1.15, 1.48) | <0.001 0.73(0.67,0.78) (0.04)
GC (per 0.1 unit), adjusted for CAPRA-S | 1.33 (1.17, 1.50) | <0.001 0.69 (0.62, 0.75) (0.08)
GC (>0.6 vs. <0.6) 451 (2.72,7.48) | <0.001 0.67 (0.62, 0.73) (NA)
GC (>0.6 vs. <0.6) + base model 3.90 (2.27,6.70) | <0.001 0.74 (0.69, 0.80) (0.06)
GC (>0.6 vs. <0.6) + CAPRA-S 3.96 (2.35,6.69) | <0.001 0.69 (0.63, 0.76) (0.08)

AUC = area under the curve; CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical; Cl = confidence interval; GC = Decipher genomic
classifier; NA = not applicable; OR = odds ratio; PCSM = prostate cancer-specific mortality; PSA = prostate-specific antigen.
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Table 4

Patients with BCR within 2 yr (7= 212, 86 with PCSM10)

Page 16

Increase in AUC from adding

Model OR (95% CI) pvalue | AUC of model (95% CI)

GC (per 0.1 unit) 1.35 (1.18,1.53) | <0.001 0.69 (0.62, 0.77) (NA)
GC (per 0.1 unit), adjusted for base model 1.26 (1.09, 1.45) 0.002 0.73(0.67, 0.80) (0.03)
GC (per 0.1 unit), adjusted for CAPRA-S 1.25(1.09, 1.43) | 0.002 0.71 (0.63, 0.78) (0.02)
GC (> 0.6 vs<0.6) 4.22 (2.32,7.66) | <0.001 0.66 (0.60, 0.73) (NA)
GC (> 0.6 vs < 0.6), adjusted for base model | 3.49 (1.80, 6.77) | <0.001 0.75 (0.68, 0.81) (0.04)
GC (> 0.6 vs < 0.6), adjusted for CAPRA-S | 3.06 (1.62,5.76) | <0.001 0.72 (0.65, 0.79) (0.03)

AUC = area under the curve; BCR = biochemical recurrence; CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical; Cl = confidence
interval; GC = Decipher genomic classifier; NA = not applicable; OR = odds ratio; PCSM = prostate cancer-specific mortality.
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Table 5

Patients with metastasis (n= 230, 112 with PCSM10)
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Model OR (95% CI) pvalue | AUC of model (95% CI) | Increase in AUC from adding GC
GC (per 0.1 unit) 1.19(1.06,1.34) | 0.003 0.63 (0.55, 0.70) (NA)
GC (per 0.1 unit), adjusted for base model | 1.19 (1.05,1.34) | 0.006 0.63 (0.56, 0.70) (0.04)
GC (per 0.1 unit), adjusted for CAPRA-S | 1.14(1.01,1.29) | 0.03 0.64 (0.56, 0.70) (0.03)
GC (>0.6 vs<0.6) 2.33(1.37,3.97) | 0.002 0.60 (0.54, 0.67) (NA)
GC (> 0.6 vs < 0.6) + base model 2.31(1.31,4.06) | 0.004 0.63 (0.56, 0.70) (0.04)
GC (> 0.6 vs < 0.6) + CAPRA-S 1.95(1.12,3.39) | 0.02 0.64 (0.56, 0.71) (0.03)

AUC = area under the curve; CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical; Cl = confidence interval; GC = Decipher genomic
classifier; NA = not applicable; OR = odds ratio; PCSM = prostate cancer-specific mortality.
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Table 6

Patients without post-operative treatment (/7= 475, 80 with PCSM10)
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Increase in AUC from adding
C

Model OR (95% CI) pvalue | AUC of model (95% CI)

GC (per 0.1 unit) 1.36 (1.22,1.53) | <0.001 0.68 (0.61, 0.75) (NA)
CAPRA-S (per 1 unit) 1.42 (1.26,1.59) | <0.001 0.71 (0.66, 0.77) (NA)
Base model (NA)Z <0.001 0.76 (0.70, 0.82) (NA)
GC (per 0.1 unit), adjusted for base model 1.20 (1.06, 1.37) 0.005 0.78 (0.72, 0.83) (0.02)
GC (per 0.1 unit), adjusted for CAPRA-S 1.26 (1.12,1.43) | <0.001 0.74 (0.68, 0.80) (0.03)
GC (> 0.6 vs<0.6) 4.48 (2.67,7.52) | <0.001 0.58 (0.59, 0.71) (NA)
GC (> 0.6 vs < 0.6), adjusted for base model | 2.87 (1.62,5.10) | <0.001 0.78 (0.73, 0.84) (0.02)
GC (> 0.6 vs < 0.6), adjusted for CAPRA-S | 3.29 (1.90, 5.67) | <0.001 0.74 (0.69, 0.80) (0.03)

AUC = area under the curve; CAPRA-S = Cancer of the Prostate Risk Assessment Postsurgical; Cl = confidence interval; GC = Decipher genomic
classifier; NA = not applicable; OR = odds ratio; PCSM = prostate cancer-specific mortality.

a . . . . .

The base model includes preoperative prostate-specific antigen (continuous), prostatectomy Gleason score (7, 8, 9-10), prostatectomy stage (organ
confined, extraprostatic extension, seminal vesicle involvement, lymph node metastasis). Because these are well established prognostic factors but
are not the focus of this study, the individual odds ratios and 95% confidence intervals for these variables are not shown.
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