|
st UROLOGIC
ONCOLOGY

ELSEVIER

Urologic Oncology: Seminars and Original Investigations 37 (2019) 63—70

Original Article
Variation in surgical treatment patterns for patients with prostate cancer in
the United States: Do patients in academic hospitals fare better?

Aydin Pooli, M.D."*, Amirali Salmasi, M.D., M.S.", Izak Faiena, M.D., M.S.?,
Andrew T. Lenis, M.D., M.S.?, David C. Johnson, M.D., M.P.H.?, Cedric Lebacle, M.D.**,
Alexandra Drakaki, M.D., Ph.D.*>¢, Kiran Gollapudi, M.D.4 ] eremy Blumberg, M.D.¢,
Allan J. Pantuck, M.D., M.S.*¢, Karim Chamie, M.D., M.S.H.S.**

# Department of Urology, David Geffen School of Medicine at UCLA, Los Angeles, CA
® Hematology and Oncology, David Geffen School of Medicine at UCLA, Los Angeles, CA
¢ Jonsson Comprehensive Cancer Center, UCLA, Los Angeles, CA
4 Division of Urology, Department of Surgery, Harbor-UCLA Medical Center, Torrance, CA
¢ Bicetre University Hospital, Department of Urology, Assistance Publique-Hopitaux de Paris, University Paris, Saclay Le Kremlin, Bicetre, France

Received 10 July 2018; received in revised form 1 October 2018; accepted 13 October 2018

Abstract

Introduction: With prostate cancer (CaP) screening, overtreatment of low-risk CaP remains a concern. We investigated the patterns of
radical prostatectomy (RP) for pathologic insignificant (iCaP) and significant CaP (sCaP) as well as variations between academic and non-
academic hospitals.

Patients and methods: Patients undergoing RP for clinical T1c CaP were identified in the National Cancer Database between 2006 and
2013. The primary outcome was the trend of RP for insignificant prostate cancer (iCaP) and significant prostate cancer (sCaP) over the study
period. The secondary outcome was to compare the RP rate in academic vs. nonacademic institutions. Univariable and multivariable analy-
sis were utilized to evaluate the association between overtreatment and practice type. iCaP was defined as organ confined CaP with Gleason
Score <6.

Results: The total number of RP increased from 17,970 cases in 2006 to 25,324 in 2013. The RP rate decreased for iCaP from 39.9% to
19.8%, while increasing for sCaP from 18% to 27% over the study period. Patients undergoing RP in academic settings were less likely to
have iCaP (odds ratio 0.88, 95% confidence interval 0.80—0.97). Caucasian race, private insurance, younger age, and treatment in the East-
ern United States were associated with higher rates of iCaP at RP.

Conclusion: The rate of iCaP has declined over time in the United States for patients undergoing RP. Although RP in nonacademic set-
ting was more likely to have iCaP on surgical pathology, this trend has been downward among practice types. Treatment appropriateness is
an underrecognized, undermeasured, but increasingly important component of the high-value care discussion that warrants greater attention.
© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

The treatment of organ-confined CaP is a rapidly evolv-
ing area that is being modified constantly [1,2]. Updated
results from prior randomized trials have shown increased
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benefit from surgical treatment over time with the Scandi-
navian Prostate Cancer Group Study reporting a decrease in
the number needed to treat from 20 to 8 patients with proper
screening [3]. This has translated to a decrease in the rate of
metastasis and need for androgen deprivation therapy in
similar trials [3,4]. However, CaP mortality risk reduction
by surgical intervention is heavily dependent on patient and
tumor characteristics with higher risk reduction in younger
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patients and higher risk groups and lower risk reduction in
older patients and lower risk groups [5]. Hence, the benefits
from prostatectomy should be individually estimated for
each patient.

Overdiagnosis and overtreatment of CaP was an impetus
for the U.S. Preventive Services Task Force recommenda-
tion against CaP screening in 2012 [6] resulting in a decline
in the reported incidence of CaP [7,8]. Overtreatment has
been evaluated using statistical modeling and defined as
treatment of a CaP that would not ordinarily cause clinical
symptoms, would not progress without treatment, would
not cause death due to CaP prior to death from another
cause [9]. Based on statistical modeling, it was estimated
that nearly 23—42% of screen-detected prostate cancers in
the United States were over diagnosed between1985 and
2000 [10].

In the current study, we investigate the changing pat-
tern of surgical management of CaP nationally in the
United States. Although this issue has been addressed
previously through statistical modeling of population
data [9,10], recent analysis of pathologic data from a
large sample of the US population is lacking. Therefore,
we utilized pathological outcomes in a large observa-
tional database to assess trends in patient selection and
compare practice types in choosing surgical intervention
for CaP. We hypothesized that the utilization of RP
would decrease for insignificant CaP (iCaP) and increase

Patients with Adenocarcinoma of
prostate within NCDB, 2006-2013
(n=939,080)

for significant CaP (sCaP). We also hypothesized that
the practice patterns may vary between academic and
nonacademic hospitals.

2. Patients and methods

2.1. Data source

Clinicodemographic data was extracted from the
National Cancer Database (NCDB), a hospital-based regis-
try of the Commission on Cancer program of the American
College of Surgeons and the American Cancer Society.
This data registry captures approximately 75% of new can-
cer cases in the United States and is a validated database to
study the delivery of care to patients with cancer [11,12].
The institutional review board at our institution exempted
this study (IRB# 042503).

2.2. Study population

All patients with a diagnosis of clinical T1c prostate can-
cer (ICD-0-3 C61.9) were identified in the NCDB between
2006 and 2013. Patients with histology other than adenocar-
cinoma (code 8140) of the prostate were excluded. The
cohort was limited to those who underwent open, laparo-
scopic, or robotic radical prostatectomy (RP). Patients with
and without lymph node dissection at the time of surgery
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3- Systemic/radiation therapy before surgery
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Fig. 1. Screening and inclusion process for the study.
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were included. Patients with clinically nonlocalized disease
(defined as cM1 or cN1) and those who received systemic
therapy (chemotherapy or hormone therapy) or radiation
before surgery were excluded. Patients with missing patho-
logical staging data were also excluded.

2.3. Study variables

Our independent variable of interest was pathological
iCaP at the time of RP, which is a surrogate for over treat-
ment [13], was defined as organ confined CaP (<pT3 dis-
ease) with a pathological Gleason Score of <6 (any
volume) and negative surgical margins. Significant CaP
at the time of RP was defined as pathological Gleason
Score of >7 or presence of nonorgan confined disease
(=pT3 disease). Clinical and pathological data were col-
lected. Charlson-Deyo comorbidity classification was used
as an indicator of comorbidities. Hospitals were categorized
based on the location, surgical volume, and practice
type (academic vs. nonacademic). Nonacademic hospital
includes integrated cancer network, community cancer pro-
grams (100—500 new cancer cases per year), and compre-
hensive community cancer programs (>500 new cancer per
year). Patients who received care in an unknown facility
or multiple facilities were excluded. The average number
of RP surgeries for each facility over the study period (by
tercile) was used as yearly hospital volume. The distance
between the patient and reporting hospital was defined as a
great-circle distance (by mile quintiles) between the

patient’s residence (patient’s ZIP code or the city if the ZIP
code was not available) and the hospital.

2.4. Statistical analysis

The data is described with mean and standard deviation
or median and interquartile ranger for continuous variables
and as the frequency with percentages, where appropriate.
Descriptive statistics were used to summarize clinicodemo-
graphic data. Missing data were analyzed as an independent
variable [12,14]. To evaluate the association between the
rate of overtreatment and receiving care in academic Vs.
nonacademic centers, we performed a multivariable logistic
regression analysis. We included patient’s characteristics
and clinical data, as well as hospital’s demographics as
covariates. We evaluated possible interactions and multi-
collinearity between variables before final model assess-
ment. Stata 15 software (Stata Corp, College Station, TX)
was used. Two-tailed P values of <0.05 were considered
statistically significant.

3. Results

3.1. Baseline characteristics

A total of 939,080 patients were diagnosed with CaP
between 2006 and 2013, and 218,083 patients met criteria
for inclusion in this study (Fig. 1). Over time the absolute
number of RP for clinical T1lc CaP increased from 17,970
cases to 25,324 cases from 2006 to 2013. For the full
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Fig. 2. Trend of RP for iCaP and significant CaP during the study period.
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Table 1
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Demographic and pathologic patient characteristics

Nonacademic Academic P value
N=119,175 N = 98,908

Age <0.001
<65 79,519 (67%) 70,378 (71%)

65-75 38,417 (32%) 27,731 (28%)
>75 1,239 (1%) 799 (1%)

Age at diagnosis 61 (56—606) 60 (55—65) <0.001

Ethnicity <0.001
White 91,255 (77%) 71,031 (72%)

Black 12,870 (11%) 12,366 (13%)
Hispanic/other 6,220 (5%) 6,775 (7%)
Unknown 8,830 (7%) 8,736 (9%)

CDCC <0.001
0 98,485 (83%) 83,938 (85%)

1 18,408 (15%) 13,376 (14%)
>2 2,282 (2%) 1,594 (2%)

Urban/rural <0.001
Rural 3,496 (3%) 1,238 (1%)

Metropolitan 93,131 (78%) 83,088 (84%)
Urban 19,222 (16%) 11,946 (12%)
Missing 3,326 (3%) 2,636 (3%)

Location <0.001
East 39,318 (33%) 50,399 (51%)

Central 56,684 (48%) 36,438 (37%)
West 23,173 (19%) 12,071 (12%)

Insurance status <0.001

Medicare 36,532 (31%) 25,493 (26%)
Private 76,849 (64%) 67,816 (69%)
Medicaid 3,356 (3%) 3,202 (3%)

None/Unknown 2,438 (2%) 2,397 (2%)

Population without high- <0.001
school degree in patient
area (%)
>21% 15,066 (13%) 11,546 (12%)

13—20.9% 23,788 (21%) 17,506 (18%)
7-12.9% 26,684 (23%) 20,622 (22%)
<7% 49,146 (43%) 45,690 (48%)

Income <0.001
<$30,000 11,508 (10%) 9,172 (10%)
$30,000—35,999 18,428 (16%) 12,749 (13%)
$36,000—45,999 32,641 (28%) 21,498 (23%)
>$46,000 52,116 (45%) 51,960 (54%)

Distance <0.001
<53 28,828 (24%) 15,250 (16%)
5.4-10.8 27,522 (23%) 15,563 (16%)
10.9-20.4 25,435 (21%) 17,430 (18%)
20.5—-48.4 21,833 (18%) 21,519 (22%)
>48.5 14,748 (12%) 28,474 (29%)

Hospital volume <0.001
(cases/year)
<39 28,474 (29%) 17,619 (18%)

39—-101 43,817 (37%) 28,464 (29%)
>101 19,855 (17%) 52,825 (53%)
Year of diagnosis <0.001

2006
2007
2008
2009
2010
2011
2012

8,960 (8%)

12,924 (11%)
16,173 (14%)
16,582 (14%)
16,541 (14%)
18,420 (15%)
15,228 (13%)

9,010 (9%)

11,695 (12%)
13,984 (14%)
14,553 (15%)
13,180 (13%)
14,169 (14%)
11,340 (11%)

(continued to the next column)

Table 1 (Continued)

Nonacademic Academic P value
N=119,175 N =98,908
2013 14,347 (12%) 10,977 (11%)
PSA <0.001
<10 90,223 (76%) 78,759 (80%)
10-20 10,333 (9%) 8,409 (9%)
>20 5,546 (5%) 3,925 (4%)
Missing 13,073 (11%) 7,815 (8%)
Biopsy GS* <0.001
<343 26,715 (41%) 21,490 (43%)
7 24,709 (38%) 21,530 (43%)
>8 5,883 (9%) 4,420 (9%)
Missing 7,229 (11%) 2,226 (4%)
Pathologic stage <0.001
<pT2 96,611 (81%) 78,260 (79%)
pT3 19,391 (16%) 18,166 (18%)
pT4 341 (<1%) 214 (<1%)
Missing 2,832 (2%) 2,268 (2%)
Pathological GS <0.001
<6 44,878 (38%) 34,193 (35%)
7 63,925 (54%) 56,944 (58%)
>8 9,014 (8%) 6,761 (7%)
Missing 1,358 (1%) 1,010 (1%)
Surgical margins <0.001
Negative 93,414 (78%) 81,484 (82%)
Positive 25,042 (21%) 16,943 (17%)
Missing 719 (1%) 481 (<1%)

* Biopsy Gleason Scores are reported for 2010—2013.

cohort, the median age was 61 (interquartile ranger 56—66),
74% of patients were Caucasian, and most patients had pri-
vate insurance (66%). Nearly 36% of patients (79,071
patients) had Gleason score <6 disease at the time of RP.
Patients were treated in nonacademic and academic centers
in 54.6% and 45.4% of cases, respectively. RP was per-
formed in 61,887 patients with insignificant CaP and
46,183 patients with high-risk CaP (GS >8 and/or >pT3a).

3.2. Primary outcome

The primary outcome was the trend of RP during the
study period as well as rate of RP for pathologically insig-
nificant and significant CaP. The total number iCaP at RP
decreased from 6,453 (39.9%) cases in 2006 to 4,972
(19.8%) cases in 2013 while the number of RP for patho-
logically sCaP increased during the same period. Fig. 2
depicts the trend of RP for clinically iCaP and significant
CaP during the study period. Significant CaP has further
been subcategorized as high-risk (GS>8 and/or >pT3a) and
intermediate-risk (Gleason 7) CaP. The rate of pathological
Gleason 7 at surgery also increased from 7,983 cases
(44.4%) in 2006 to 16,547 cases (65.3%) in 2013.

3.3. Secondary outcome

The secondary outcome was RP rate in academic vs.
nonacademic institutions. The total number of RP for
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Table 2
Predictors of undergoing RP for insignificant CaP in multivariate analysis
Variable QOdd ratio 95% confidence P value
interval

Age

<65 Referent

65—75 0.73 0.70—-0.76 <0.01

>75 0.48 0.42—0.55 <0.01
Ethnicity

White Referent

Black 0.80 0.76—0.85 <0.01

Hispanic/other 0.92 0.85—0.98 0.02

Unknown 0.92 0.83—1.01 0.09
CDCC

0 Referent

1 0.84 0.81—0.87 <0.01

>2 0.81 0.75—0.88 <0.01
Facility type

Nonacademic Referent

Academic 0.88 0.80—0.97 0.01
Urban/rural

Rural Referent

Metropolitan 1.12 1.00—1.26 0.06

Urban 1.05 0.96—1.15 0.31

Missing 1.21 1.06—1.38 <0.01
Location

East Referent

Central 0.91 0.81—1.02 0.10

West 0.82 0.73—0.92 <0.01
Insurance status

Medicare Referent

Private 1.13 1.09-1.17 <0.01

Medicaid 1.00 0.93—1.08 0.99

None/unknown 1.02 0.93—-1.13 0.66
Population without high-school

degree in patient area (%)

>21% Referent

13—-20.9% 1.01 0.95—-1.07 0.87

T7—12.9% 0.97 0.90—-1.05 0.46

<7% 0.97 0.89—1.05 0.47
Income

<$38,000 Referent

$38,000—47,999 1.00 0.94—1.07 0.93

$48,000—62,999 1.01 0.94—1.10 0.72

>$63,000 1.04 0.95—-1.14 0.37
Distance

<53 Referent

5.4-10.8 1.01 0.97—-1.06 0.53

10.9-20.4 1.00 0.95—-1.04 0.86

20.5—48.4 0.98 0.92—1.04 0.48

>48.5 1.06 0.96—1.17 0.22
Hospital volume (cases/year)

<39 Referent

39-101 0.95 0.88—1.04 0.27

>101 0.98 0.87—1.11 0.78
PSA

<10 Referent

10-20 0.57 0.54—0.59 <0.01

>20 0.67 0.61-0.74 <0.01

Missing 1.06 1.00—1.13 0.06
Year of diagnosis 0.87 0.86—0.88 <0.01

clinical Tlc CaP was significantly higher in nonacademic
practice compared with academic centers (119,175 vs.
98,908; P < 0.001). Patients’ income, treatment facility
location, and insurance status were factors for undergoing
RP for clinical Tlc CaP in academic vs. nonacademic set-
ting (all P values <0.001). Patients with higher income, pri-
vate insurance, and living in the Eastern US region had a
higher rate of RP for clinical Tlc CaP in academic practice
while patients with middle income, Medicare insurance,
and living in the Central and Western United States had a
higher likelihood of RP in nonacademic practice. The rate
of RP for clinical Tlc CaP was similar among academic
and nonacademic centers for lower income patients, Medic-
aid insurance and older patients (age >75).

Table | demonstrates the demographic and pathological
patient characteristics during the study period per academic
centers vs. nonacademic practice. The ratio of pathological
insignificant (Gleason <6) CaP at RP was statistically
higher in nonacademic practice vs. academic/research cen-
ters (44,878 (38%) vs. 34,193 (35%), P < 0.001). Con-
versely, the proportion Gleason 7 CaP on RP was
significantly higher in academic/research centers compared
with non-academic practice (58% vs. 54%; P < 0.001). The
proportion for Gleason >8 disease was not significantly dif-
ferent (P = 0.85).

In multivariable analysis, younger age (<65 years),
Caucasian/white race, nonacademic practice, private insur-
ance (odds ratio [OR] 1.13, 95%-confidence interval [CI]
1.09—1.17) and Eastern US in geographic region were
independently associated with RP for iCaP. Conversely,
patients 65—75 years of age (OR 0.73, CI 0.70—0.76),
men >75 years (OR 0.48, CI 0.42—0.55), African Ameri-
cans (OR 0.8, CI 0.76—0.85), Hispanics (OR 0.92, CI 0.85
—0.98), and patients with lower income (<$38,000/year)
were less likely to undergo surgery for insignificant CaP
(Table 2).

Multivariable analysis was performed to determine fac-
tors for pathologically sCaP at RP for clinical Tlc disease.
Older age (OR 1.44, CI 1.39—1.49 for men aged 65—75
and OR 2.19, CI 1.99—2.42 for men >75), Hispanic race
and Charlson-Deyo comorbidity classification 1 (OR 1.20,
CI 1.16—1.24) and >2 (OR1.32, CI 1.22—1.43) were asso-
ciated with significant disease on final pathology (Table 3).
Patients with private insurance were less likely to have sig-
nificant disease when undergoing RP (OR 0.90, CI 0.87
—0.94).

3.4. Exploratory analysis

In this database, 52,998 men with clinical T2 and 5,909
men with clinical T3 disease underwent RP between 2006
and 2013. Insignificant cancer was found in 24% and 0.7%
of patients with clinical T2 (28% for T2a, 13% for T2b, and
25% for T2c) and T3 disease, respectively. The rate of
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Table 3

Predictors of significant CaP in multivariate analysis

Variable Oddratio  95% confidence P value
interval

Age

<65 Referent

65=75 1.44 1.39—-1.49 <0.01

>75 2.19 1.99-2.42 <0.01
Ethnicity

‘White Referent

Black 1.00 0.94—1.06 0.99

Hispanic/other 1.08 1.02—-1.15 0.01

Unknown 1.06 0.96—1.18 0.26
CDCC

0 Referent

1 1.20 1.16—1.24 <0.01

>2 1.32 1.22—1.43 <0.01
Facility type

Nonacademic Referent

Academic 1.07 0.97—-1.19 0.19
Urban/rural

Rural Referent

Metropolitan 1.06 0.97-1.17 0.21

Urban 1.06 0.96—1.16 0.24

Missing 0.98 0.87—1.11 0.78
Location

East Referent

Central 0.98 0.89—1.08 0.68

West 0.95 0.85—1.07 0.43
Insurance status
Medicare Referent

Private 0.90 0.87—0.94 <0.01

Medicaid 1.00 0.93—1.07 0.98

None/Unknown 1.11 1.01—-1.22 0.03
Population without high-school

degree in patient area (%)

>21% Referent

13-20.9% 0.96 0.92—1.01 0.09

7-12.9% 1.00 0.94—1.06 0.93

<7% 0.93 0.87—0.99 0.04
Income

<$38,000 Referent

$38,000—47,999 0.96 0.91-1.01 0.14

$48,000—62,999 0.96 0.91-1.02 0.18

>$63,000 0.96 0.90—1.03 0.27
Distance

<53 Referent

5.4-10.8 0.98 0.94—1.02 0.27

10.9-20.4 0.96 0.92—-0.99 0.04

20.5—-48.4 1.00 0.95—-1.05 0.94

>48.5 1.02 0.95—-1.10 0.58
Hospital volume (cases/year)

<39 Referent

39-101 1.04 0.97—-1.11 0.26

>101 1.18 1.04—1.34 0.01
PSA

<10 Referent

10—-20 2.41 2.32-2.49 <0.01

>20 2.47 2.28—2.68 <0.01

Missing 1.01 0.95—1.08 0.68
Year of diagnosis 1.07 1.06—1.08 <0.01
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insignificant cancer at surgery for men with clinical T2 dis-
ease was decreased from 34% in 2006 to 15% in 2013. The
rate of finding insignificant cancer in men with clinical T2
disease is more frequent in nonacademic centers compared
with academic centers (26% vs. 22%, P value <0.01).

5. Discussion

Overdiagnosis and overtreatment of patients with indo-
lent prostate cancer may have been a primary impetus
behind the U.S. Preventive Services Task Force recommen-
dation against PSA screening in 2012. However, several
recent modifications to the management of this disease
have led to reduced treatment of clinically iCaP [15,16].
While several studies have investigated this trend, few uti-
lized pathologic data to evaluate the effect of treatment
refinements. In our current study we evaluate trends in RP
for pathologically iCaP and correlate this with clinicodemo-
graphic predictors. Our study has several important find-
ings. First, we show a decrease in the absolute number of
RP for pathologic iCaP and an increase in the number of
RP for sCaP. Also of importance is the absolute number of
RPs have gone up. We are doing more RPs now than
before. Second, we show that practice type is significantly
associated with the surgical management of CaP, specifi-
cally in terms of likelihood of RP for clinically iCaP.
Lastly, patient factors influenced the utilization of RP for
clinically iCaP.

Statistical models have estimated that up to 23—42% of
screen detected CaP in the United States has been over-
treated between 1985 and 2000 [10]. This includes patients
undergoing treatment for organ confined GS <7 regardless
of tumor volume based on the contemporary concept of
insignificant CaP [17]. However, the estimates based on
statistical modeling have been deemed imperfect and biased
since a portion of the PSA screening tests included in the
models were actually performed after CaP diagnosis. On
the other hand, clinicopathologic data from studies on sur-
gically treated patients have reported the rate of overdiag-
nosis in the range of 5—20% [18,13] and suggest that the
epidemiologic estimates of overdiagnosis of CaP might be
exaggerated. In our study, The rate of RP for iCaP was
39.9% at 2006 and decreased to 19.8% in 2013. The
observed trends demonstrated in Fig. 1 may reflect the
implementation of the current recommendations to refrain
from overtreatment of low-risk disease among urologists as
the side effects and morbidity of surgery may outweigh the
benefits. The decline in overtreatment of iCaP might also
be the result of a decrease in overdiagnosis of CaP as the
incidence of early stage CaP has substantially declined
since 2011 based on data from large representative cohorts
[7]. Additionally, improved risk stratification using nomo-
grams, genomic tests, and multiparametric MRI might have
played a role in the downward trend of surgical overtreat-
ment of iCaP [19].
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The upward trend of RP for high-risk CaP may be the
result of improvements in surgical technique including
using visual cues to identify poorly defined planes or
appearance of prostate tissue on the neurovascular bundle,
widespread access to robotic surgery, and the urologists’
belief that RP may be more beneficial in this high-risk pop-
ulation [20]. Similar analyses from several European insti-
tutions have reported a relative decrease in the fraction of
patients with low-risk disease in patients treated with RP
patients [16,21]. Our study identifies comparable findings
in a US cohort and examines the distribution of RP for path-
ologic insignificant and significant disease among urology
practice type and patient characteristics.

In a national survey, Kim et al. reported significant dif-
ferences in physician perception and management recom-
mendations for low-risk CaP [22,23], reporting specialty
bias in treatment recommendations among urologists and
oncologists for localized CaP. They reported that physi-
cians practicing in academic centers had a higher odds of
recommending active surveillance when compared with
those practicing in a community setting. Although our study
did not investigate utilization of active surveillance, we do
show that patients undergoing RP in academic centers were
less likely to have pathologically insignificant CaP. This
might stem from assigning more CaP patients to active sur-
veillance in academic centers as observed in previous stud-
ies or might be justified by tertiary referral based nature of
academic centers and hence, managing higher rates of clini-
cally significant CaP. Furthermore, while differences in
rates of iCaP at RP were statistically different between aca-
demic and nonacademic centers, an overall 3% absolute
difference may not be clinically meaningful.

Our study demonstrates that factors other than tumor
characteristics may play an important role for undergoing
surgical treatment for CaP. In our study, African American
(AA) and Hispanic men were less likely to have patholog-
ically iCaP following RP and therefore, were less likely to
be overtreated. This can be at least partially explained by a
higher rate of pathologic upstaging of low-risk CaP in AAs
[24]. Similar studies have also reported racial disparities
with higher rates of upstaging and adverse pathologic out-
comes for AA men undergoing RP for low and very low-
risk CaP [25,26]. This is contrary to a study from UCSF
that did not find significant rates of upstaging and upgrad-
ing for AA men who underwent RP for low-risk CaP [27].
Additionally, we found that men with higher income were
not any more likely to undergo RP for iCaP. This is similar
to the nationwide study of National CaP Registry of Swe-
den that reported no significant difference in active treat-
ment for very low-risk CaP between highest and lowest
socioeconomic class [28].

The findings in our study should be interpreted within the
context of another population-level analysis of CaP treat-
ment trends by Borza et al. [29], who concluded that the
decline in CaP treatment observed from 2006 to 2012 was
due to changes in attitudes and behaviors surrounding

screening and diagnosis rather than greater restraint by spe-
cialists once CaP was diagnosed. In this report, the likeli-
hood of radical treatment for CaP in men at the highest risk
of non-CaP death and regional variation in treatment rates
remained unchanged, suggesting that overtreatment has
likely persisted, at least during the time-frame analyzed.
However, our study provides some reassuring evidence that
this overall stable trend may be the result of a shift in the
CaP-risk profile of men undergoing RP from lower to higher
risk. In addition to a greater understanding of the behavior of
low-risk CaP and a more widespread acceptance of active
surveillance, improved risk stratification using nomograms,
genomic tests, and multiparametric MRI have improved our
ability identify appropriate candidates for radical treatment
and permit a more refined evaluation of risks and benefits.
The declining trend in CaP diagnosis has continued since
2011, based on Surveillance, Epidemiology, and End
Results data [7], leaving open the possibility that specialists
have made additional progress curtailing overtreatment.

Our findings must be interpreted within the limits of the
study. First, the retrospective nature gives rise to omitted
variable biases that may not be accounted for despite our
attempts to control for known confounding factors using
multivariable logistic regression and covariate adjustments.
Second, the NCDB only contains data from Commission on
Cancer-accredited hospitals, and therefore, our findings
may not be generalizable to nonparticipating sites. Third,
several patients and cancer specific characteristic are not
available in the NCDB, which may have affected our analy-
sis. For example, information regarding the type of biopsy
and number/percentage of positive cores at biopsy was not
available prior to 2010. Additionally, the incidence and
characteristics of patients with CaP who underwent active
surveillance, watchful waiting, radiation, or focal therapy
were not included in our analysis. In addition, NCDB lacks
data on subsequent adjuvant/salvage therapies as well as
cancer-specific mortality data, thought those were not out-
come measures in our study.

Despite these limitations, our study demonstrates
decreasing utilization of RP for pathologically iCaP among
varying practice types and over time, which is congruent
with the implementation of the guideline recommendations
among urologists in the United States. Additionally, this
study delineates the differences in surgical management of
pathological iCaP per practice type with higher rates of
overtreatment and positive surgical margins in a nonaca-
demic setting. Finally, this study sheds lights on patient fac-
tors that might be associated with surgical overtreatment of
CaP other than tumor characteristics.

6. Conclusion

The rate of iCaP has declined over time in the United
States for patients undergoing RP. Although RP in nonaca-
demic setting was more likely to have iCaP on surgical
pathology, this trend has been decreasing among practice
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types (academic vs. nonacademic). A greater understanding
of patient, provider, and health system factors that contrib-
ute to overtreatment is essential. Treatment appropriateness
is an under-recognized, under-measured, but increasingly
important component of the high value care discussion the
warrants greater attention.
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