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BACKGROUND. To validate and further improve the stratification of intermediate risk
prostate cancer into favorable and unfavorable subgroups for patients undergoing radical
prostatectomy.
MATERIALS AND METHODS. The SEARCH database was queried for IR patients
undergoing radical prostatectomy without adjuvant radiotherapy. UIR disease was defined
any patient with at least one unfavorable risk factor (URF), including primary Gleason
pattern 4, 50% of more biopsy cores containing cancer, or multiple National Comprehensive
Cancer Network IR factors.
RESULTS. One thousand five hundred eighty-six patients with IR prostate cancer comprised
the study cohort. Median follow-up was 62 months. Patients classified as UIR were
significantly more likely to have pathologic high-risk features, such as Gleason score 8� 10,
pT3–4 disease, or lymph node metastases, than FIR patients (P< 0.001). Furthermore, UIR
patients had significantly higher rates of PSA-relapse (PSA, hazard ratio [HR]¼ 1.89,
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P< 0.001) and distant metastasis (DM, HR¼ 2.92, P¼ 0.001), but no difference in prostate
cancer-specific mortality (PCSM) or all-cause mortality in multivariable analysis. On
secondary analysis, patients with �2 URF had significantly worse PSA-RFS, DM, and PCSM
than those with 0 or 1 URF. Moreover, 40% of patients with �2 URF had high-risk pathologic
features.
CONCLUSIONS. Patients with UIR prostate cancer are at increased risk of PSA relapse, DM,
and pathologic upstaging following prostatectomy. However, increased risk of PCSM was
only detected in those with �2 URF. This suggests that further refinement of the UIR sub-
group may improve risk stratification. Prostate 77:154–163, 2017. # 2016 Wiley Periodicals, Inc.

KEY WORDS: prostate cancer; intermediate risk; unfavorable intermediate risk;
favorable intermediate risk

INTRODUCTION

Prostate cancer is a clinically diverse entity com-
prising indolent tumors that can be safely ob-
served [1,2], highly aggressive, treatment refractory
tumors that produce lethal metastases [3,4], and a
wide spectrum in between. In order to help distin-
guish between these possibilities and guide treatment
recommendations, the National Comprehensive
Cancer Network (NCCN) has developed a risk strati-
fication system based on clinical tumor stage, biopsy
Gleason, and pretreatment PSA [5].

According to the NCCN system, patients with
clinical tumor stage T2b-T2c, biopsy Gleason score
7, or a pretreatment PSA of 10–20 ng/ml, but
without other high-risk features, are classified as
intermediate-risk (IR). However, significant biologic
and clinical heterogeneity exists within the IR
group [6,7], and optimal management of this group
remains controversial [8]. A proposed modification
to the NCCN system subdivides IR into favorable
(FIR) and unfavorable (UIR) subgroups based on
the primary Gleason pattern, percentage of positive
prostate biopsy cores, and the number of NCCN
intermediate-risk factors [6]. The prognostic signifi-
cance of these subgroups for patients undergoing
radiation therapy has been validated in multiple
independent datasets [9–11].

It has been suggested that the relatively worse
outcomes for men with UIR prostate cancer are
largely attributable to these patients having an in-
creased risk of harboring occult high-grade disease
undetected by biopsy or more advanced tumor stage
than appreciated clinically on digital rectal exam [12].
However, the risk of pathologic upstaging for FIR
versus UIR has not been reported to date, and the
applicability of these classifications to patients under-
going prostatectomy is unknown. Additionally, a
limitation of the current proposed definition of the
UIR subgroup is that it is still a relatively broad

classification encompassing approximately 60% of all
IR patients [6,9]. Thus, it is likely that significant
heterogeneity exists even within those classified as
UIR, and further stratification of this group is desir-
able. For these reasons, we analyzed a large cohort of
men with IR prostate cancer undergoing radical
prostatectomy across multiple medical centers in
order to validate the FIR and UIR prostate cancer
definitions in a surgical population, assess the risk of
pathologic upstaging at time of surgery for each
group, and more precisely define which UIR patients
are at highest risk of distant metastasis (DM) and
prostate cancer-specific mortality (PCSM) following
radical prostatectomy.

METHODS

Design and Participants

After obtaining Institutional Review Board ap-
proval, patients undergoing radical prostatectomy
from 1988 to 2013 at six Veterans Affairs Medical
Centers (San Diego, West Los Angeles, and Palo Alto,
CA; Durham and Asheville, NC, and Augusta,
Georgia) were entered into the SEARCH database [13].
Patients who received neoadjuvant therapy were
excluded.

Intermediate-risk prostate cancer was defined
according to NCCN guidelines as patients with clini-
cal state T2b or T2c, biopsy Gleason of 7, or PSA 10-
20 ng/ml but without high-risk factors (PSA> 20 ng/
ml, clinical stage T3a or higher, or biopsy Gleason
> 7) [5]. There were 2,059 radical prostatectomy
patients within the SEARCH database classified as
NCCN intermediate-risk. Patients with missing out-
come data (n¼ 16), missing biopsy information
(n¼ 339), race (n¼ 13), pathological data (n¼ 41), or
patients who received adjuvant radiation therapy
(n¼ 63) were excluded, leaving 1,586 patients for
analysis.

Number of Unfavorable IR Prostate CA Factors 155

The Prostate



NCCN IR patients were categorized into two
mutually exclusive groups: UIR and FIR prostate
cancer. UIR was defined as any IR patient
with biopsy Gleason score 4þ 3, percentage of
positive biopsy cores (PPBC) �50%, or multiple

intermediate-risk factors (clinical state T2b or T2c,
Biopsy Gleason of 7, or PSA 10-20 ng/ml). All
others were classified as FIR.

PSA-RFS after RP was defined as a single PSA
>0.2 ng/ml, 2 values of 0.2 ng/ml, or secondary

TABLE I. Baseline Clinical and Pathological Characteristics (N¼1,586)

Favorable Unfavorable P-value

No. of patient (%) 625 (39.4) 961 (60.6) –

PSA follow-up mo, median (IQR)a 50.6 (26.2, 96.5) 41.0 (21.3, 82.0) 0.0021

Total follow-up mo, median (IQR)b 63.5 (34.2, 115.2) 61.4 (31.1, 110.1) 0.2471

Age, yr, mean (SD) 62.1 (6.1) 61.9 (6.2) 0.4592

Race 0.6793

White 344 (55.0) 527 (54.9)
Black 265 (42.4) 402 (41.8)
Other 16 (2.6) 32 (3.3)

Year of surgery, median (IQR) 2008 (2003, 2012) 2008 (2003, 2012) 0.3221

Clinical T stage, no. (%) <0.0014

T1a-c 409 (65.4) 505 (52.6)
T2 20 (3.2) 26 (2.7)
T2a 156 (25.0) 242 (25.2)
T2b 40 (6.4) 104 (10.8)
T2c 0 84 (8.7)

Biopsy Gleason score (%) <0.0014

�6 201 (32.2) 107 (11.1)
3þ 4 424 (67.8) 459 (47.8)
4þ 3 0 395 (41.1)

PSA, median (IQR) 6.2 (4.9, 10.0) 7.6 (5.2, 11.3) <0.0011

Percentage positive biopsy cores median (IQR) <0.0014

<50% 625 (100) 369 (38.4)
�50% 0 592 (61.6)

Pathological Gleason score (%) <0.0013

�6 181 (29.0) 125 (13.0)
3þ 4 306 (49.0) 457 (47.6)
4þ 3 98 (15.6) 251 (26.1)
8� 10 40 (6.4) 128 (13.3)

Pathological stage (%) <0.0013

T0–T2 534 (85.4) 663 (69.0)
T3 76 (12.2) 264 (27.5)
T4 15 (2.4) 34 (3.5)

Positive surgical margins (%) 232 (37.1) 406 (42.3) 0.0423

Extracapsular extension (%) 69 (11.0) 222 (23.1) <0.0013

Seminar vesicle invasion (%) 26 (4.2) 126 (13.1) <0.0013

Lymph nodes (%) <0.0014

No 410 (65.6) 749 (77.9)
Yes 5 (0.8) 19 (2.0)
Not done 210 (33.6) 193 (20.1)

Number of lymph nodes removed median (IQR) 4 (2, 8) 5 (2, 10) 0.0091

Received salvage ADT (%) 54 (8.6) 189 (19.7) <0.0013

Received salvage XRT (%) 96 (15.4) 257 (26.7) <0.0013

SD, standard deviation; ADT, androgen-deprivation therapy; PSA, prostate-specific antigen; XRT, radiation therapy.
P-value calculated using 1rank-sum test, 2student t-test, 3x2 test, 4Fisher’s exact test.
aReported among those who did not recur.
bReported among those who did not die.
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treatment for an elevated postoperative PSA [14].
Development of distant metastases (DM) was deter-
mined radiographically as evidence of prostate cancer
outside of the prostate, seminal vesicles, or pelvic
lymph nodes. Prostate cancer-specific death (PCSM)
was defined as metastatic progressive CRPC at time
of death with no obvious indication of another cause
of death. All-cause mortality (ACM) included death
from any cause.

Statistical Analysis

Baseline characteristics of UIR and FIR patients
were compared using t-tests or rank-sum tests for
continuous variables and x2 tests for categorical
variables. We tested the differences between number
of UIR factors (0 vs. 1 vs. 2–3) and pathological
disease characteristics using x2 tests.

Cox proportional hazards were used to test the
differences in time to PSA-RFS, DM, and ACM
between UIR and FIR patients in both univariable
and multivariable models (adjusted for clinical state
�T2a vs. T2b-T2c, pretreatment PSA<10 vs.
10–20 ng/ml, age, race, and year of surgery). Com-
parisons of time to PCSM were analyzed using a
competing-risk model with non-PCa death as the
competing risk. We then repeated these analyses to
test the associations between the number of UIR
risk factors (0 vs. 1 vs. 2–3) and the outcomes listed
above. Sensitivity analyses were conducted among
patients with �8 biopsy cores. Cumulative inci-
dence curves were used to display the results
graphically and differences between groups were
tested using the log-rank test. Statistical significance
was defined as P< 0.05. All analyses were per-
formed using Stata v14.0.

RESULTS

Patient Demographics

In our study cohort (n¼ 1,586), 961 (60.6%) patients
were classified as UIR and 625 (39.4%) as FIR
(Table I). Median follow-up in the entire cohort was
62 months. In addition to characteristics used to
define FIR and UIR (biopsy Gleason score, PPBC),
UIR patients had significantly higher median pre-
surgical PSA (7.6 vs. 6.2 ng/ml, P< 0.001) and higher
clinical stage (P< 0.001). UIR patients also had signifi-
cantly increased risk of pathologic upstaging at
surgery, with higher rates of extracapsular extension
(23.1% vs. 11.0%, P< 0.001), seminal vesicle invasion
(13.1% vs. 4.2%, P< 0.001), and pathologic Gleason
score 8� 10 (13.3% vs. 6.4%, P< 0.001). UIR patients
were also somewhat more likely to have positive
margins (42.3% vs. 37.1%, P¼ 0.042). Although pelvic
lymph node dissection (PLND) was more likely to be
performed for UIR patients, there was no significant
difference in the rate of lymph node positivity in
patients undergoing PLND (2.1% vs. 0.9%, P¼ 0.194
by Fisher’s exact test). In total, 31% of UIR patients
had high-risk pathologic features such as Gleason
score 8� 10, extracapsular extension, seminal vesicle
invasion, or lymph node involvement present, com-
pared to 15% of FIR patients. There was no significant
difference between the UIR and FIR subgroups with
respect to follow-up time, age, race, or year of surgery
(all P-values> 0.05).

Clinical Outcomes of UIR Versus FIR

In univariable analysis (Table II), UIR was associ-
ated with increased risk of PSA relapse (HR¼ 1.89,
P< 0.001) and DM (HR¼ 2.92, P¼ 0.001). There was a

TABLE II. Association Between Favorable Versus Unfavorable Intermediate-Risk and Prostate Cancer Outcomes

Univariable Multivariablea

HR (95%CI) P-value HR (95%CI) P-value

PSA-RFS
UIR vs. FIR 1.89 (1.58, 2.26) <0.001 1.85 (1.54, 2.23) <0.001

DM
UIR vs. FIR 2.92 (1.55, 5.47) 0.001 2.95 (1.55, 5.63) 0.001

PCSM
UIR vs. FIR 2.27 (0.97, 5.27) 0.057 1.94 (0.79, 4.76) 0.147

ACM
UIR vs. FIR 1.08 (0.86, 1.36) 0.522 1.07 (0.84, 1.37) 0.581

Note: Out of 1,586 patients, there were 567 recurrences, 63 distant metastases, 30 death of prostate cancer, and 299 all-cause deaths.
PSA-RFS, prostate-specific antigen recurrence-free survival; DM, distant metastasis; PCSM, prostate cancer-specific mortality; ACM,
all-cause mortality.
aAdjusted for clinical tumor stage (�T2a vs. T2b–T2c), pretreatment PSA (<10 vs. 10–20), age, race, year of surgery, and center.
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trend toward worse PCSM with UIR disease, but this
did not reach statistical significance (HR¼ 2.27,
P¼ 0.057). After adjusting for other covariates in
multivariable analysis (Table II), PSA-RFS (HR¼ 1.85,
P< 0.001) and DM (HR¼ 2.95, P¼ 0.001) remained
significantly worse for UIR patients, but PCSM was
not significantly different (HR¼ 1.94, P¼ 0.147). There
was no association between UIR disease and ACM.
The cumulative incidences of PSA relapse, DM,
PCSM, and ACM in the FIR and UIR groups are
shown in Figure 1.

Risk of Pathologic Upstaging Based on Number
of UIR Factors

Because in our cohort the UIR group comprised
60.6% of the total population, we chose to further
stratify the UIR subgroup based on the total
number of UIR factors present in each patient
(Table III). In our cohort, patients with two to three
UIR factors were significantly more likely to have
high-risk features noted pathologically at surgery
including Gleason score 8� 10 (18.4%), pathological
stage T3–4 (40.2%), extracapsular extension (31.1%),

and seminal vesicle invasion (18.7%) versus patients
with zero or one UIR factors (P� 0.001 for all
comparisons). Patient with two to three UIR were
also significantly more likely to have positive
margins (P¼ 0.004). In total, 15%, 25%, and 41% of
patients with zero, one, and two to three UIR
factors, respectively, had high-risk pathologic fea-
tures including Gleason score 8� 10, extracapsular
extension, seminal vesicle invasion, or lymph node
involvement. Similarly, 7%, 15%, and 23% of these
respective patients had very high-risk pathologic
features including primary Gleason pattern 5, semi-
nal vesicle invasion, pT4 stage, or lymph node
involvement.

Clinical Outcomes Based on Number of UIR
Factors

With zero UIR factors as the reference, patients
having either one or two to three UIF factors were at
increased risk of PSA-RFS (HRUIR¼1¼1.57, P< 0.001;
HRUIR¼2–3¼ 2.48, P< 0.001) (Table IV and Fig. 2).
This result remained significant and little changed in
multivariable analysis (HRUIR¼1¼1.58, P< 0.001;

Fig. 1. Cumulative incidence of PSA relapse (A), distant metastasis (B), prostate cancer-specific mortality (C), and all-cause mortality
(D) in favorable intermediate risk (FIR) and unfavorable intermediate risk prostate cancer patients from time of radical prostatectomy.
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HRUIR¼2–3¼ 2.42, P< 0.001). However, only patients
with two to three UIF factors had significantly in-
creased risk of DM and PCSM in both univariable
(HR¼ 4.50, P< 0.001; HR¼ 4.13, P¼ 0.001, respectively)

and multivariable models (HR¼ 4.85, P< 0.001; HR
¼ 3.99, P¼ 0.007, respectively) compared to patients
with zero UIR factors. By contrast, patients with only
one UIR factor had similar risk of DM and PCSM to

TABLE III. Risk of Pathologic Upstaging Stratified by Number Unfavorable Intermediate-Risk Factors

Favorable Unfavorable

0 UIR factors 1 UIR factor 2 or 3 UIR factors P-value

No. of patient (%) 625 (39.4) 598 (37.7) 363 (22.9)
Pathological Gleason score (%) <0.0011

�6 181 (29.0) 96 (16.0) 29 (8.0)
3þ 4 306 (48.9) 309 (51.7) 148 (40.8)
4þ 3 98 (15.7) 132 (22.1) 119 (32.8)
8� 10 40 (6.4) 61 (10.2) 67 (18.4)

Pathological stage (%) <0.0011

T2 534 (85.4) 446 (74.6) 217 (59.8)
T3 76 (12.2) 129 (21.6) 135 (37.2)
T4 15 (2.4) 23 (3.8) 11 (3.0)

Positive surgical margins (%) 232 (37.1) 233 (39.0) 173 (47.7) 0.0041

Extracapsular extension (%) 69 (11.0) 109 (18.2) 113 (31.1) <0.0011

Seminar vesicle invasion (%) 26 (4.2) 58 (9.7) 68 (18.7) <0.0011

Lymph nodes (%) <0.0012

No 410 (65.6) 436 (72.9) 313 (86.2)
Yes 5 (0.8) 7 (1.2) 12 (3.3)
Not done 210 (33.6) 155 (25.9) 38 (10.5)

1P-value calculated using x2 test, 2Fisher’s exact test.

TABLE IV. Association Between Number of UIR Factors and Prostate Cancer Outcomes

Univariable Multivariablea

HR (95%CI) P-value HR (95%CI) P-value

PSA-RFS
0 UIR risk factors Ref. Ref.
1 UIR risk factor 1.57 (1.28, 1.92) <0.001 1.58 (1.29, 1.94) <0.001
2–3 UIR risk factors 2.48 (2.02, 3.06) <0.001 2.42 (1.94, 3.03) <0.001

DM
0 UIR risk factors Ref. Ref.
1 UIR risk factor 1.89 (0.92, 3.86) 0.082 1.98 (0.96, 4.09) 0.065
2–3 UIR risk factors 4.50 (2.31, 8.77) <0.001 4.85 (2.39, 9.85) <0.001

PCSM
0 UIR risk factors Ref. Ref.
1 UIR risk factor 1.00 (0.33, 2.96) 0.993 0.91 (0.30, 2.75) 0.868
2–3 UIR risk factors 4.13 (1.72, 9.90) 0.001 3.99 (1.46, 10.88) 0.007

ACM
0 UIR risk factors Ref. Ref.
1 UIR risk factor 1.01 (0.78, 1.32) 0.934 1.05 (0.80, 1.38) 0.719
2–3 UIR risk factors 1.18 (0.89, 1.57) 0.256 1.11 (0.81, 1.51) 0.527

Note: Out of 1,586 patients, there were 567 recurrences, 63 distant metastases, 30 death of prostate cancer, and 299 all-cause deaths.
PSA-RFS, prostate-specific antigen recurrence-free survival; DM, distant metastasis; PCSM, prostate cancer-specific mortality; ACM,
all-cause mortality.
aAdjusted for clinical tumor stage (�T2a vs. T2b–T2c), pretreatment PSA (<10 vs. 10–20), age, race, year of surgery, and center.
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those with zero UIR factors (P> 0.05 for all compar-
isons). ACM was similar among all groups.

Results Among Patients With �8 Biopsy Cores

Given that the percentage of biopsy cores and
primary Gleason pattern could be impacted by the
total number of biopsy cores obtained, we performed
a subgroup analysis only in those with �8 biopsy
cores (N¼ 1,340). Overall, results were similar to the
entire cohort (Supplementary Tables SI and SII). UIR
was associated with increased risk of PSA relapse and
DM in both univariable and multivariable analyses,
but not PCSM or ACM. Increasing numbers of UIR
factors (0 vs. 1 vs. 2–3) were associated with increased
risk of PSA-RFS and DM in both univariable and
multivariable analyses. However, only patients with
two to three UIR factors had increased risk of PCSM.
In multivariable analysis, the hazard ratios for DM
(HR¼ 9.96, P< 0.001) and PCSM (HR¼ 8.07,
P¼ 0.015) were even stronger in the subgroup of
patients with at least eight biopsy cores when com-
paring patients with two to three UIR to those with

zero UIR factors, although confidence intervals were
wide.

DISCUSSION

In this study, we confirmed that similar to
patients undergoing radiotherapy, patients treated
with radical prostatectomy with UIR prostate cancer
have worse PSA-RFS and DM compared to those
with FIR disease. However, there was no significant
difference in PCSM in multivariable analyses when
comparing these subgroups, contrary to what has
been reported previously in definitive radiotherapy
series [6,9,10]. This is may be attributable to the
relatively short follow-up (63 months) for patients
in our dataset, especially given the long natural
history of IR prostate cancer. However, an alterna-
tive explanation is that salvage radiotherapy, ad-
ministered nearly twice as frequently to patients
with UIR prostate cancer as those with FIR disease
in our cohort (27% vs. 15%, P< 0.001), is efficacious
in delaying or preventing subsequent PCSM for
patients experiencing biochemical relapse following

Fig. 2. Cumulative incidence of PSA relapse (A), distant metastasis (B), prostate cancer-specific mortality (C), and all-cause mortality
(D) in patients with zero, one, or two to three unfavorable intermediate risk (UIR) factors. UIR factors are defined as Gleason score 4þ 3,
�50% positive biopsy cores, or more than one NCCN intermediate risk factor.
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prostatectomy and helped mask differences in out-
comes between these groups [15]. In either case, we
hypothesized that patients with multiple adverse
risk factors may represent the proportion of UIR
patients at highest risk of DM and PCSM. In fact,
patients with two or more UIR factors had more
than four times the risk of DM and of PCSM as
patients with FIR prostate cancer, whereas patients
with exactly one UIR factor had no significant
difference in DM and PCSM as those with FIR
disease. This suggests that significant heterogeneity
exists even within the UIR subgroup, and that the
worse prognosis harbored by this group is primar-
ily driven by those with multiple unfavorable risk
factors. Moreover, our results suggest a single
unfavorable risk factor in isolation may not signifi-
cantly affect prognosis for those with IR disease.
However, given the relatively short follow-up time
of our study, further follow-up is required to
support these conclusions.

The risk of pathologic upstaging was substantial in
our series for patients with UIR prostate cancer, with
31% of patients having high-risk pathologic features
such as Gleason score 8� 10, extracapsular extension,
seminal vesicle invasion, or lymph node involvement
present. The risk of pathologic upstaging was even
higher for patients with two or more UIR factors, with
41% having high-risk features and 23% have primary
Gleason pattern 5, pT3b-T4 disease, both considered
NCCN very high-risk factors [3], or lymph node
positivity. Thus, many patients with two or more UIR
have occult high-risk disease that may go undetected
prior to surgery due to biopsy sampling error, the
poor sensitivity of clinical staging via digital rectal
exam, or both. Therefore, these patients may be
candidates for clinical investigations studying addi-
tional presurgical evaluation to improve risk classifi-
cation. For example, image-guided biopsy using a
multiparametric MRI/TRUS fusion platform may
represent a promising approach to ensure adequate
sampling of prostate regions that are radiographically
suspicious for high-grade disease) or increase sam-
pling of suspicious lesions areas often undersampled
using standard TRUS-guided biopsy, such as the
anterior prostate [16–18]. Additionally, preoperative
MRI may increase detection of extracapsular exten-
sion and seminal vesicle invasion in comparison to
digital rectal exam alone. However, although MRI has
high specificity for extraprostatic extension, it has
limited and variable sensitivity of approximately
60% [19]. Further, the clinical utility of such
approaches in terms of guiding therapeutic decisions
is investigational at this point, and it remains to be
seen whether additional imaging modalities can
improve risk stratification, and more importantly,

improve the ability of a physician to make therapeutic
recommendations beyond the standard clinical varia-
bles utilized in the our study.

It should be noted that increasing number of UIR
factors was associated with increased risk of surgical
margin involvement, with positive margins seen 37%,
39%, and 48% of patients with zero, one, and two or
more UIR factors, respectively (P¼ 0.004). Therefore,
we can not completely rule out the possibility that
these differences in surgical margin status could have
impacted our results, in addition to other clinicopath-
ologic factors. However, we think that the differences
in margin status are more likely to be a result of the
higher risk of extraprostatic extension observed in
patients with multiple UIR factors, rather than differ-
ences in surgical quality between these subgroups.
Further, a recent large, multi-institutional study found
that although positive surgical margins increased the
risk of biochemical recurrence, there was no associa-
tion with PCSM [20], making it unlikely that the
increased risk of DM and PCSM noted in those with
two or more UIR factors was related in any way to
margin status. It is also notable that the surgical
margin positivity rate in our study was somewhat
higher than has been reported in some other se-
ries [20,21]. This could be attributable to differences in
surgical technique, surgeon experience, pathologic
margin evaluation procedures, baseline risk of extrap-
rostatic extension in the respective cohorts, or other
factors.

Our results validate in surgical patients the favor-
able versus unfavorable classifications of intermediate-
risk prostate cancer that have been proposed previ-
ously for patients undergoing radiotherapy [6,8–11].
However, this study also has several unique aspects
and strengths that extend these prior findings. This
study is the first to our knowledge to demonstrate
increased risk of pathologic upstaging with UIR pros-
tate cancer in comparison to FIR. Further, because this
is a surgical population that did not receive neo-
adjuvant androgen deprivation, our study avoids one
of the major confounding variables that limited con-
clusions in previous studies from radiotherapy cohorts
with intermediate-risk disease. Additionally, our data
demonstrate that there is heterogeneity even within the
UIR group based on the number of UIR factors present,
and that only patients with two or more UIR factor
have worse PCSM than FIR patients. Another unique
aspect of our study was the inclusion of a much higher
proportion of African-American patients (42%) than
previous studies of FIR and UIR prostate cancer.
Although differences in biology [22], pathologic
upstaging [23], and clinical outcomes have been de-
scribed for prostate cancers developing in African-
Americans [24,25], our data provide confirmation that
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the FIR and UIR classifications are relevant in this
population as well.

Several weaknesses of this study warrant further
discussion. First, this is a retrospective study, with
all attendant biases that accompany such investiga-
tions. Additionally, the median follow-up of our
series is relatively short for outcomes such as DM
and PCSM given the long natural history of
intermediate-risk prostate cancer, and late occurring
DM and PCSM events could affect the results with
increased follow-up. Also, we also were not able to
control for imbalances in the administration of
salvage therapies such as radiation or androgen
deprivation therapy given the complexity of such
analyses [26], and we can not rule out the possibil-
ity that differences in salvage therapy administra-
tion impacted the outcomes observed. Additionally,
other factors not analyzed in our study, such as the
percentage of Gleason pattern 4 [27], nuclear mor-
phology [28], ductal histology [29], and tertiary
Gleason pattern 5 [30], could also be important
prognostic factors to consider for intermediate risk
patients. Nomogram-based risk stratification, which
was not analyzed in this study, may provide even
more accurate risk prediction than categorical sys-
tems such as ours, given their continuous nature.
Lastly, given that our study cohort was entirely
treated within the VA Medical System, we can not
be certain that these results are applicable to other
populations treated in other medical settings, such
as tertiary care academic centers or private commu-
nity hospitals. Nevertheless, our study represents to
our knowledge the largest investigation of clinical
heterogeneity among intermediate-risk prostate can-
cer patients undergoing radical prostatectomy to
date, and both supports and supplements results
from prior studies in this population [6,9,10].

In conclusion, our study validates that patients
with UIR prostate cancer have increased risk of
PSA relapse and DM in comparison to FIR patients
following radical prostatectomy, which is likely at
least in part due to their increased risk of harboring
clinically undetected pathologic high-grade disease
or extraprostatic extension. Furthermore, patients
with two or more UIR factors have increased risk
and PCSM in comparison to patients with zero or
one UIR factor, even with short-term follow-up. By
contrast, patients with FIR and one UIR have
similar rates of DM and PCSM, implying that the
relatively poorer prognosis of UIR patients is driven
by patients with multiple UIR factors. Recognition
of the heterogeneity in clinical outcomes among the
intermediate-risk population will hopefully aid in
personalizing treatment recommendations for these
patients.
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