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ABSTRACT

Background:Misclassification rates defined as upgrading, upstaging,
and upgrading and/or upstaging have not been tested in contem-
porary Black patients relative to White patients who fulfilled criteria
for very-low-risk, low-risk, or favorable intermediate-risk prostate
cancer. This study aimed to address this void. Methods: Within the
SEER database (2010–2015), we focused on patients with very low,
low, and favorable intermediate risk for prostate cancer who un-
derwent radical prostatectomy and had available stage and grade
information. Descriptive analyses, temporal trend analyses, and mul-
tivariate logistic regression analyses were used. Results:Overall, 4,704
patients with very low risk (701 Black vs 4,003 White), 17,785 with low
risk (2,696 Black vs 15,089 White), and 11,040 with favorable in-
termediate risk (1,693 Black vs 9,347 White) were identified. Rates of
upgrading and/or upstaging in Black versus White patients were re-
spectively 42.1% versus 37.7% (absolute D 514.4%; P,.001) in those
with very low risk, 48.6%versus 46.0% (absoluteD512.6%; P,.001) in
those with low risk, and 33.8% versus 35.3% (absolute D 5 –1.5%;
P5.05) in those with favorable intermediate risk. Conclusions: Rates
of misclassification were particularly elevated in patients with very
low risk and low risk, regardless of race, and ranged from 33.8% to
48.6%. Recalibration of very-low-, low-, and, to a lesser extent, fa-
vorable intermediate-risk active surveillance criteria may be required.
Finally, our data indicate that Black patients may be given the same
consideration as White patients when active surveillance is an
option. However, further validations should ideally follow.
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Background
The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines) for Prostate Cancer (PCa) support
active surveillance (AS) in patients at very low risk, low
risk, and even favorable intermediate risk for PCa.1

These definitions originate from studies that relied
almost exclusively onWhite patients. For example, Epstein
et al2 and Bastian et al3 validated the low-risk criteria in
157 and 237 patients, respectively, which included Black
patients but did not stratify by race. Consequently, large-
scale, population-based validation studies of these cri-
teria are needed in racial groups other than White
patients.

Our study addressed this void and tested for AS
misclassification rates in Black patients who fulfilled at
least 1 of the AS criteria but underwent radical prosta-
tectomy (RP) with available pathologic staging. Rates were
then compared with those for White patients. We hy-
pothesized that equally low misclassification applies to
both races.

Methods

Study Population
Data were obtained from the SEER database for the
period 2010 through 2015.4 We focused on patients with
histologically confirmed nonmetastatic adenocarcinoma
of the prostate (ICD-O C61.9) who had available prostate-
specific antigen (PSA) values and were treated using RP.
Patients were categorized according to the AS criteria into
1 of 3 groups: very low, low, or favorable intermediate risk.1

The very-low-risk criteria required PSA level ,10 ng/mL,
Gleason grade group (GGG) 1, cT stage 1, and ,3 positive
prostate biopsy cores with,50% cancer per core. Low-risk
PCa criteria required PSA level ,10 ng/mL, GGG 1, and
cT1–2a. Favorable intermediate-risk PCa criteria required
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GGG #2, ,50% positive biopsy cores, and 1 intermediate
risk factor, including cT2b/c or GGG 3 or PSA level of
10–20 ng/mL.1 Patients with an unknown GGG (n52,893),
an unknown cT stage (n511,529), or an unknown number
of positive and negative biopsy cores (n549,969) were
excluded. These selection criteria yielded 28,923 patients.

Variable Definition
Race was defined as Black or White. Covariables con-
sisted of age at diagnosis, year of diagnosis, preoperative
PSA level, total number of biopsy cores, number of
positive biopsy cores, cT stage (cT1c, cT2a, cT2b, cT2c,
cT2), and percentage of positive biopsy cores (core
ratio), which was calculated by dividing the number of
positive cores by the total number of cores (first quartile,
,0.17; secondquartile, 0.17 to,0.33; third quartile, 0.33 to
,0.50; fourth quartile, $0.50).

Statistical Analyses
Descriptive statistics focused on frequencies and pro-
portions for categorical variables. Means, medians, and
interquartile ranges were reported for continuously coded
variables. Chi-square testing was used for the statistical
significance in proportion differences. The t test and
Kruskal-Wallis test examined the statistical significance
of differences in means and medians. The rates of
upgrading, defined as an increase of at least 1 GGG from
the prostate biopsy GGG to the GGG at final pathology
at RP; the rates of upstaging, defined as a non–organ-
confined tumor (stage pT31/pN1) at RP; and the rates
of upgrading and/or upstaging, defined as a combi-
nation of both, were tabulated for Black and White
patients. Specifically, 3 particular endpoints were ex-
amined: rates of upgrading, rates of upstaging, and rates of
combined upgrading and/or upstaging. The 3 endpoints
were stratified according to Black versus White race. Ad-
ditional stratifications of each endpoint were performed;
in particular, rates of combined upgrading and/or
upstaging were specified for upgrading to GGG 3, 4, or
5 and/or upstaging to pT31,pN1. Subsequently, mul-
tivariate logistic regression (MLR) models tested the
effect of Black race on upgrading, upstaging, and
upgrading and/or upstaging (see supplemental eTa-
bles 1–3, available with this article at JNCCN.org). Fi-
nally, temporal trends for upgrading but not upstaging
were examined due to very low observation counts.
Statistical analyses were performed using R version
3.4.1 (R Foundation for Statistical Computing). All tests
were 2-sided with a level of significance set at P,.05.

Results

Descriptive Characteristics
Of all 210,100 patients treated with RP, 4,704 (2.2%), 17,785
(8.4%), and 11,040 (5.2%) fulfilled the very-low-risk, low-risk,

and favorable intermediate-risk AS criteria, respec-
tively (Table 1). Of those, 14.9% (n5701; P,.001), 15.1%
(n52,696; P,.001), and 15.3% (n51,693; P,.001), re-
spectively, were Black. Overall, Black patients were
younger than White patients (P,.001). No clinically
meaningful or statistically significant differences in
tumor characteristics were recorded in Black patients
compared with White patients (Table 1).

In patients with very low risk (Figure 1), Black pa-
tients had higher rates of upgrading (40.1% vs 36.3%;
absolute D 5 13.8%; P,.001), upstaging (10.1% vs 6.9%;
absolute D 5 13.2%; P5.01), and upgrading and/or
upstaging (42.1% vs 37.7%; absolute D 5 14.4%;
P,.001). Similarly, as shown in Table 2, the rates of
upgrading to GGG 3, 4, or 5 and/or upstaging were higher
in Black versus White patients (8.9% vs 7.3%; P,.01).
Upgrading rates into each GGG were as follows: GGG 2,
33.1% versus 30.3%; GGG 3, 5.4% versus 4.6%; GGG 4,
1.3% versus 0.9%; and GGG 5, 0.3% versus 0.6% in Black
versus White patients, respectively (all P..05). In the
subgroup upgraded to GGG 2, Black patients exhibited
a higher proportion of upgrading with concomi-
tant upstaging than White patients (18.2% vs 13.4%;
P,.01). Similarly, a higher proportion of upgrading
with upstaging was also noted in those Black patients
upgraded to GGG 3, 4, or 5 (30.6% vs 25.9%; P,.01).
Finally, in upstaged patients, no statistically significant
differences were recorded between Black and White
patients (7.9% vs 4.6%; P5.2). InMLRmodels, Black race
independently predicted higher rates of upgrading
(odds ratio [OR], 1.23; 95% CI, 1.03–1.45; P5.01),
upstaging (OR, 1.60; 95% CI, 1.19–2.13; P5.001), and
upgrading and/or upstaging (OR, 1.26; 95% CI,
1.06–1.49; P5.007) (supplemental eTable 1). Upgrading
rates increased significantly over time in Black patients
(39.5% in 2010 vs 47.2% in 2015; estimated annual
percentage change [EAPC], 4.95%; 95% CI, –0.3% to
10.6%; P5.01) and in White patients (31.4% in 2010 vs
42.5% in 2015; EAPC, 5.04%; 95% CI, 3.1%–7.0%; P,.006)
(Figure 2).

In patients with low risk (Figure 1), Black pa-
tients had higher rates of upgrading (46.0% vs 43.5%;
absolute D 5 12.5%; P,.001) and upgrading and/or
upstaging (48.7% vs 46.0%; absolute D 5 12.7%;
P,.001), but not rates of upstaging alone (8.8% vs 9.7%;
absolute D 5 –0.9%; P,.001). Moreover, as shown in
Table 2, no statistically significant differences in up-
grading to GGG 3, 4, or 5 and/or upstaging rates were
recorded between Black and White patients (9.2% vs
8.2%; P,.01). However, upgrading rates into each GGG
were as follows: GGG 2, 39.5% versus 37.8%; GGG 3, 4.9%
versus 4.4%; GGG 4, 1.3% versus 0.8%; and GGG 5, 0.3%
versus 0.5% in Black versus White patients, respectively
(all P..05). In the subgroup upgraded to GGG 2 and the
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subgroups upgraded to GGG 3, 4, or 5, no clinically
meaningful or statistically significant differences (P5.3)
were recorded between Black and White patients re-
garding the proportions of upgrading with concomitant
upstaging. Finally, in upstaged patients, no statistically
significant differences were recorded between Black
and White patients (6.0% vs 7.2%; P5.4). In MLR
models, Black race independently predicted higher
rates of upgrading (OR, 1.12; 95% CI, 1.00–1.25;
P5.03) and upgrading and/or upstaging (OR, 1.15;
95% CI, 1.03–1.28; P,.01) but not of upstaging

(OR, 0.85; P5.09) (supplemental eTable 2). Upgrading
rates increased significantly over time in Black pa-
tients (44.3% in 2010 vs 53.0% in 2015; EAPC, 5.2%; 95%
CI, 2.1%–8.3%; P5.02) and in White patients (41.0% in
2010 vs 48.4% in 2015; EAPC, 3.8%; 95% CI, 3.1%–4.5%;
P,.001) (Figure 2).

In patients with favorable intermediate risk, Black
patients did not exhibit statistically significantly higher
rates than White patients of either upgrading (24.0% vs
24.7%; absolute D 5 –0.7%; P5.2), upstaging (15.8%
vs 17.4%; absolute D 5 –1.6%; P5.06), or upgrading

Table 1. Patient Characteristics

Characteristic

Very Low Risk
(n54,704)

Low Risk
(n517,785)

Favorable Intermediate Risk
(n511,040)

Black White P Value Black White P Value Black White P Value

Patients, n (%) 701 (14.9) 4,003 (85.1) 2,696 (15.1) 15,089 (84.9) 1,693 (15.3) 9,347 (84.6)

Age at diagnosis, y ,.001 ,.001 ,.001

Median 57 60 57 60 59 62

IQR 52–63 55–65 52–62 55–65 54–64 57–66

PSA, ng/mL .2 ,.001 ,.001

Median 5.1 5.1 5.2 5 5.9 5.6

IQR 4.1–6.5 4.1–6.4 4.3–6.5 4.1–6.3 4.5–8.6 4.4–7.7

Positive cores, n ,.001 ,.001 .7

Median 1 1 3 2 3 3

IQR 1–2 1–2 1–4 2–5 2–4 2–4

cT stage, n (%) ,.001 ,.001

cT1 701 (100) 4,003 (100) 2,588 (96.0) 13,909 (92.2) 1,210 (71.5) 5,631 (60.2)

cT2a 108 (4.0) 1,180 (7.8) 63 (3.7) 689 (7.4)

cT2b 22 (1.3) 221 (2.4)

cT2c 93 (5.5) 609 (6.5)

cT2 305 (18.0) 2,197 (23.5)

pT stage, n (%) ,.001 .1 .1

pT2a–c 604 (86.2) 3,566 (89.1) 2,385 (88.5) 13,165 (87.2) 1,391 (82.2) 7,527 (80.5)

pT3a, b 69 (9.8) 277 (6.9) 229 (8.5) 1,442 (9.6) 258 (15.2) 1,591 (17)

pT4 2 (0.3) 0 (0.0) 5 (0.2) 14 (0.1) 0 (0.0) 12 (0.1)

pTX 26 (3.7) 160 (4.0) 77 (2.9) 468 (3.1) 44 (2.6) 217 (2.3)

pN stage, n (%) .4 .8 .4

pN0 198 (28.2) 1,237 (30.9) 904 (33.5) 5,089 (33.7) 927 (54.8) 5,100 (54.6)

pN1 1 (0.1) 5 (0.1) 7 (0.3) 32 (0.2) 18 (1.1) 70 (0.7)

pNX 502 (71.6) 2,761 (69.0) 1,785 (66.2) 9,968 (66.1) 748 (44.2) 4,177 (44.7)

GGG, n (%) .2 .05 .06

1 381 (54.4) 2,332 (58.3) 1,342 (49.8) 7,857 (52.1) 364 (21.5) 2,096 (22.4)

2 232 (33.1) 1,213 (30.3) 1,065 (39.5) 5,698 (37.8) 1,041 (61.5) 5,597 (59.9)

3 38 (5.4) 183 (4.6) 132 (4.9) 666 (4.4) 171 (10.1) 1,131 (12.1)

4 9 (1.3) 35 (0.9) 34 (1.3) 128 (0.8) 35 (2.1) 140 (1.5)

5 2 (0.3) 25 (0.6) 7 (0.3) 68 (0.5) 19 (1.1) 96 (1.0)

Abbreviations: cT, clinical T stage; pN, pathologic N stage; pT, pathologic T stage; GGG, Gleason grade group; IQR, interquartile range; PSA, prostate-specific
antigen.
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and/or upstaging (33.8% vs 35.3%; absolute D5 –1.5%;
P5.5) (Figure 1). No statistically significant differences
in upgrading to GGG 3, 4, or 5 and/or upstaging rates
were recorded between Black and White patients
(23.1% vs 25.2%; P5.2). Rates of upgrading into each
GGG were not statistically significantly higher in Black
than in White patients (P5.05); subgroup analyses
according to upgrading into GGG 2 or GGG 3, 4, or 5
were not performed in patients with favorable in-
termediate risk, because biopsy at GGG 2 was allowed.
Finally, in upstaged patients, no clinically meaningful
or statistically significant differences (P5.2) were
recorded between Black and White patients (Table 2).
In MLR models, Black race failed to independently
predict higher rates of upgrading, upstaging, and
upgrading and/or upstaging (all P=.05) (supplemental
eTable 3). Upgrading rates did not change over time in
either Black (28.7% in 2010 vs 25.3% in 2015; EAPC, –4.8%;

P5.2) or White patients (23.2% in 2010 vs 25.9% in 2015;
EAPC, 0.7%; P5.7) (Figure 2).

Discussion
Large-scale population-based studies that have relied
on modern definitions of AS and have focused on rates
of upgrading and/or upstaging in Black patients
are not available. This study addressed this void.
Specifically, the objective of this study was to exam-
ine upgrading, upstaging, and combined upgrading
and/or upstaging rates in Black and White pa-
tients who fulfilled very-low-risk, low-risk, or favor-
able intermediate-risk criteria as defined in the NCCN
Guidelines,1 and in whom RP pathology–derived GGG
and pT and pN stages were also available. We hy-
pothesized that upgrading, upstaging, and upgrading
and/or upstaging rates do not differ between Black
and White patients. Our analyses yielded several
noteworthy findings.
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Figure 1. Barplots depicting rates of (A–C) upgrading (D–F) upstaging, and (G–I) upgrading and/or upstaging within the very-low risk (A, D, G),
low-risk (B, E, H), and favorable intermediate-risk (C, F, I) groups. The proportion with either upgrading, upstaging, or upgrading and/or upstaging
is shown above the total population below each bar. The counts of individuals with each feature as well as the proportion between affected versus
total are expressed as a percentage. Bars are accompanied by 95% confidence intervals.
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First, we found marginal or at best very small dif-
ferences in the examined endpoints between Black and
White patients. The largest-magnitude differences were
identified in patients with very low risk; Black patients
were invariably affected by higher rates of upgrading,
upstaging, or upgrading and/or upstaging, and the
differences only ranged from 3.2% to 4.4%. In MLR,
these unadjusted rates were translated into ORs of 1.2,
1.6, and 1.3 for upgrading, upstaging, or upgrading
and/or upstaging, respectively (all P,.05). However, con-
sidering the unadjusted observed rates, it is question-
able whether such differences are clinically meaningful,
other than to the design and planning of large-scale
prospective trials that rely on the correct grade and
stage assignment for randomization or stratification
purposes. In patients with low risk, the differences
between Black and White patients regarding upgrading,
upstaging, or upgrading and/or upstaging rates were of

even lesser magnitude (–0.9% to 2.7%). In those pa-
tients, Black race reached independent predictor status
only for higher upgrading rates (OR, 1.12; P5.03) and
higher upgrading and/or upstaging rates (OR, 1.15;
P5.01) but not for higher upstaging rates (P..05). Fi-
nally, in patients with favorable intermediate risk,
marginally higher rates of upgrading, upstaging, or
upgrading and/or upstaging were recorded in White
and not in Black patients (–0.7% to –1.6%), and Black
race failed to reach independent predictor status in
each endpoint.

Taken together, these observations indicate that
Black race does not invariably predispose to higher
upgrading or upstaging, except for a very modestly in-
creased risk in patients with very low risk but not in those
with low or favorable intermediate risk. Consequently,
Black patients may be given the same consideration as
White patients when AS is an option based on the NCCN

Table 2. Rates of Upgrading, Upstaging, and Upgrading and/or Upstaging

Characteristic

Very Low Risk
(N54,704)

Low Risk
(N517,785)

Favorable Intermediate Risk
(N511,040)

Black
n (%)

White
n (%) P Value

Black
n (%)

White
n (%) P Value

Black
n (%)

White
n (%) P Value

Total patients 701 (14.9) 4,003 (85.1) 2,696 (15.1) 15,089 (84.9) 1,693 (15.3) 9,347 (84.6)

Upgradeda 281 (40.1) 1,456 (36.4) ,.001 1,238 (46.0) 6,560 (43.5) ,.001 406 (24.0) 2,312 (24.7) .2

Upstagedb 71 (10.1) 277 (6.9) .01 238 (8.8) 1,469 (9.7) .1 267 (15.8) 1,629 (17.4) .1

Upgraded and/or upstagedc 295 (42.1) 1,509 (37.7) ,.001 1,312 (48.6) 6,933 (46.0) ,.001 572 (33.8) 3,304 (35.3) .5

Upgraded to GGG 3, 4, or 5
and/or upstaged pT31/pN1

63 (8.9) 295 (7.3) ,.01 247 (9.2) 1,235 (8.2) ,.01 391 (23.1) 2,359 (25.2) .2

Type of upgrading

To GGG 2 232 (33.1) 1,213 (30.3)

.5

1,065 (39.5) 5,698 (37.8)

.1

181 (10.7) 945 (10.1)

.05
To GGG 3 38 (5.4) 183 (4.6) 132 (4.9) 666 (4.4) 171 (10.1) 1,131 (12.1)

To GGG 4 9 (1.3) 35 (0.9) 34 (1.3) 128 (0.8) 35 (2.1) 140 (1.5)

To GGG 5 2 (0.3) 25 (0.6) 7 (0.3) 68 (0.5) 19 (1.1) 96 (1.0)

Upgraded to GGG 3, 4, or 5 49 (7.0) 243 (6.1) .001 173 (6.5) 862 (5.7) .002 225 (13.3) 1,367 (14.6) ,.001

Upgraded from GGG 1 to GGG 2

Total 232 (100) 1,213 (100) 1,065 (100) 5,698 (100)

Without upstaging 190 (81.8) 1,051 (86.6)
,.01

936 (88.1) 4,853 (85.3)
.3

With upstaging 42 (18.2) 162 (13.4) 129 (11.9) 845 (14.7)

Upgraded from GGG 1 to GGG 3, 4, or 5

Total 49 (100) 243 (100) 173 (100) 862 (100)

Without upstaging 34 (69.4) 180 (74.1)
,.01

138 (80.4) 611 (71.4)
.3

With upstaging 15 (30.6) 63 (25.9) 35 (19.6) 251 (28.6)

Upstaged

Without upgrading 14 (2.0) 52 (1.3)
.2

74 (2.7) 373 (2.5)
.4

166 (9.8) 992 (10.6)
.2

With upgrading 57 (7.9) 225 (4.6) 164 (6.0) 1,095 (7.2) 101 (5.9) 637 (6.8)

Abbreviation: GGG, Gleason grade group.
aAt least 11 GGG from prostate biopsy GGG to the GGG at the final pathology at RP.
bNon–organ-confined tumor, pT31/pN1.
cUpstaging and/or upgrading and/or pN1.
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Guidelines1 very-low, low-, or favorable intermediate-risk
criteria. The earlier observations validate the original
hypothesis about the absence of meaningful differ-
ences between Black and White patients with respect
to upgrading and/or upstaging. Moreover, these obser-
vations agree with previous historical studies in which
Black race was not associated with higher misclassification
rates.5,6 Finally, a recent population-based study
showed that Black patients had similar 10-year PCa-
specific mortality (PCSM) rates after RP relative to
White patients.7

Second, temporal trend analyses that focused on
upgrading rates over time (2010–2015) in the 3 AS cat-
egories showed no meaningful differences in either
Black or White patients. In patients with very low risk,
upgrading rates increased in Black patients from 39.5% to
47.2% (P5.01) and inWhite patients from 31.4% to 42.5%
(P,.006). Similarly, in patients with low risk, an increase
over time was recorded for Black patients (44.3%–53.0%;
P5.02) and in White patients (41.0%–48.4%; P,.001).
Conversely, in patients with favorable intermediate risk,
no differences over time were recorded between Black
and White patients (P..05 for both). Taken together, the
magnitude of increase in upgrading was very similar
between Black (8%–9%) and White patients (7%–11%).
However, the absolute starting point for the upgrading
rates was invariably higher in Black comparedwithWhite
patients. Consequently, the increase in upgrading rates
also invariably culminated in higher absolute rates in
Black than in White patients. Nonetheless, these differ-
ences may be not clinically meaningful in individual
patients. However, they may be of importance in the
context of clinical trial planning and design.

Third, unexpectedly elevated rates of upgrading
were seen in both Black and White patients within all 3
AS categories. Specifically, in patients with very low risk
and low risk, upgrading rates ranged from 36.4% to 46.0%
compared with 24.0% to 24.7% in patients with favorable
intermediate risk. Consequently, in patients with very
low or low risk, upgrading should be expected in more
than 1 in 3 individuals. Conversely, in patients with fa-
vorable intermediate risk, upgrading should be expected
in as many as 1 in 4 individuals. Such misclassification
rates in GGG seem elevated, especially in patients with
very low and low risk. Although most upgrading in these
individuals occurred fromGGG 1 to GGG 2 (30.3%–39.5%),
between 5.7%and 7.0%of these patientswere upgraded to
GGG 3, 4, or 5. The natural history of GGG 3, 4, or 5 is
clearly different from that of GGG 1. Indeed, Pompe et al8

reported significantly worse 8-year PCSM-free survival
rates in patients with RP GGG 3, 4, and 5 (85.8%–97.4%)
than in those with RP GGG 1 or 2 (99.1%–99.5%; P,.001).
However, the ProtecT trial focused on 10-year PCSM-free
survival and did not detect important differences between
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Figure 2. Temporal trends of upgrading rates within the (A) very-low-
risk, (B) low-risk, and (C) favorable intermediate-risk groups.
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the AS and RP arms (98.8% vs 99.0%; P5.5).9 Moreover, a
recently published study of a prospective AS cohort
(n51,818) also reported a 15-year PCSM-free survival
of 99.9%.10 Therefore, most upstaged and/or upgraded
patients will respond to treatment without excess mor-
tality. Nonetheless, upgrading and/or upstaging due to
misclassification errors may result in more treatment-
intense follow-up and in higher total health expenditures.

Fourth, unlike for upgrading rates that ranged from
24.0% to 46.0%, upstaging rates in patients with very low,
low, and favorable intermediate risk were lower and
ranged from 6.9% to 17.4%. However, upstaged patients
exhibited pT3 or higher stages and/or pN1 stage.
Therefore, the consequences of upstaging are worse
than those of upgrading, even when upgrading results in
GGG 3, 4, or 5. It is of interest that most upstaged patients
will also be upgraded (37.0%–80.2%). Therefore, it can be
argued that the seemingly low absolute rates of upstaging
have dire consequences on the treated natural history of
patients with initially very low, low, or favorable in-
termediate risk for PCa. Indeed, Gandaglia et al11 reported
a 5-year biochemical recurrence–free survival of 79.1% in
patients upgraded to GGG 3, 4, or 5 or those upstaged to
pT31/pN1 compared with 97.0% in patients upgraded to
GGG 2 (P,.001).

Our work distinguishes itself from previous reports
because it relies on more contemporary and detailed AS
definitions. Specifically, Katz et al5 relied on the SEER
database from 2004 to 2013 and reported no differ-
ences in upgrading rates (7.0% vs 7.0%) between Black
(n51,009) and White patients (n56,346). However, in
their analyses, PSA and cT stage were not considered.
Consequently, they included patients with a PSA level
and cT stage outside of the allowed NCCN Guidelines AS
scope. Moreover, they focused on patients upgrading to
GGG 3, 4, or 5 but not those upgrading to GGG 2. Based
on these limitations, it is difficult if not impossible to
interpret their results in the context of the NCCN AS
recommendations.1 Moreover, it is impossible to com-
pare the Katz et al5 findings with institutional databases
that strictly adhere to the NCCN AS recommendations.
Indeed, important differences distinguish the Katz et al5

findings from those of other institutional reports that
focused on upgrading and/or upstaging. For example,
Faisal et al12 reported on their institutional experience
(1992–2013) with patients with very low risk and low
risk, including 1,634 Black and 15,993 White patients.
In their report, upgrading rates for Black and White
patients with very low risk were 29.3% versus 15.4%,
respectively, and 30.8% versus 24.9%, respectively, for
those with low risk.12

Taken together, we recorded unexpectedly high
rates of misclassification between biopsy and RP
tumor grade and stage in AS candidates within this

large contemporary cohort of Black and White patients.
Consequently, AS definitions may require a recalibration
to reduce misclassification rates. Moreover, Black race
does not predispose to higher upgrading or upstaging
rates, except in a very modest fashion in patients with
PCa with very low risk. Finally, our data seem to indicate
that Black patients may be given the same consideration
as White patients when AS is an option. However, further
validations should ideally follow.

Our work has limitations and should be interpreted
in the context of its retrospective and population-based
design. First, it does not allow adjustment or specific
analyses that focus on earlier cancer control endpoints,
such as biochemical recurrence rates. Second, no in-
formation regarding PSA density and the percentage of
cancer per core was available in the SEER database.
Moreover, we identified 2.1% (n5101) of cT1a and 1.8%
(n586) of cT1b tumors within patients with very low risk.
We analyzed the data after deletion of these cases and
arrived at exactly the same results. Therefore, cT1 stage
can be considered as T1c for practical purposes. Third,
we could not account for selection biases related to
primary treatment assignment to RP. This surgical cohort
may be not reflective of all patients with newly diagnosed
PCa according to age and comorbidity profile. Fourth,
we could not account for the use of additional staging
tools, such as MRI. It is possible that the rates of
prostate MRI have increased over time and approxi-
mate MRI use in prospective trials. However, it is
unlikely that the follow-up of included patients in the
SEER database approximates any formal and struc-
tured AS protocol.1 Similar considerations apply to the
use of follow-up biopsies that are not recorded in the
SEER database. However, these limitations as well as
those related to the retrospective nature of the SEER
database apply to all other population-based analyses
that have been derived from the SEER or other similar
large-scale data repositories.4

Conclusions
Rates of misclassification were particularly elevated in
patients with very low risk and low risk regardless of Black
or white race and ranged from 33.8% to 48.6%. Recali-
bration of very-low-risk, low-risk, and, to a lesser extent,
favorable intermediate-risk AS criteria may be required.
Finally, our data seem to indicate that Black patients may
be given the same consideration as White patients when
AS is an option.
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eTable 1. Effect of Black Race on Upgrading and/or Upstaging Within the Very-Low-Risk Group

Variable

Upgrading Upstaging Upgrading and/or Upstaging

Multivariable OR
(95% CI) P Value

Multivariable OR
(95% CI) P Value

Multivariable OR
(95% CI) P Value

Race

White Ref Ref Ref

Black 1.23 (1.03–1.45) .01 1.60 (1.19–2.13) .001 1.26 (1.06–1.49) .007

Age at diagnosis 1.05 (1.01–1.09) .006 1.02 (1.01–1.04) ,.001 1.02 (1.01–1.03) ,.001

PSA 1.01 (1.00–1.02) .001 1.03 (1.00–1.57) .04 1.01 (1.00–1.02) .006

Number of cores 0.96 (0.93–0.97) ,.001 0.98 (0.94–1.01) .4 0.9 (0.94–1.02) .4

Number of positive cores 1.40 (1.23–1.58) ,.001 1.26 (1.01–1.57) .04 1.04 (0.68–1.59) .8

All models adjusted for age at diagnosis, preoperative PSA level, number of positive cores, and number of cores.
Abbreviations: OR, odds ratio; PSA, prostate-specific antigen.

eTable 2. Effect of Black Race on Upgrading and/or Upstaging Within the Low-Risk Group

Variable

Upgrading Upstaging Upgrading and/or Upstaging

Multivariable OR
(95% CI) P Value

Multivariable OR
(95% CI) P Value

Multivariable OR
(95% CI) P Value

Race

White Ref Ref Ref

Black 1.12 (1.00–1.25) .03 0.85 (0.70–1.02) .09 1.15 (1.03–1.28) .01

Age at diagnosis 1.02 (1.02–1.03) ,.001 1.02 (1.01–1.04) ,.001 1.02 (1.02–1.03) ,.001

PSA 1.09 (1.07–1.11) ,.001 1.16 (1.12–1.21) ,.001 1.10 (1.08–1.13) ,.001

Number of cores 0.97 (0.95–0.98) ,.001 0.96 (0.93–0.99) .01 0.97 (0.94–0.99) ,.001

Number of positive cores 1.40 (1.23–1.58) ,.001 1.26 (1.01–1.57) .04 1.12 (1.07–1.17) ,.001

Core ratio 1.08 (0.69–1.67) .7 1.09 (0.53–2.19) .8 0.87 (0.50–1.53) .6

All models adjusted for age at diagnosis, preoperative PSA level, number of positive cores, and number of cores.
Abbreviations: OR, odds ratio; PSA, prostate-specific antigen.

eTable 3. Effect of Black Race on Upgrading and/or Upstaging Within the Favorable Intermediate-Risk
Group

Variable

Upgrading Upstaging Upgrading and/or Upstaging

Multivariable OR
(95% CI) P Value

Multivariable OR
(95% CI) P Value

Multivariable OR
(95% CI) P Value

Race

White Ref Ref Ref

Black 0.99 (0.87–1.13) .9 0.85 (0.72–1.00) .05 0.94 (0.82–1.06) .3

Age at diagnosis 1.02 (1.01–1.02) ,.001 1.02 (1.01–1.04) ,.001 1.01 (1.02–1.03) ,.001

PSA 1.13 (1.11–1.14) ,.001 1.07 (1.06–1.09) ,.001 1.11 (1.10–1.13) ,.001

Number of cores 1.01 (0.98–1.03) .6 1.01 (0.97–1.03) .6 1.01 (0.98–1.02) .6

Number of positive cores 0.9 (0.82–1.01) .07 0.99 (0.89–1.09) .8 0.94 (0.86–1.04) .2

All models adjusted for age at diagnosis, preoperative PSA level, number of positive cores, and number of cores.
Abbreviations: OR, odds ratio; PSA, prostate-specific antigen.
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