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Abstract: Background: The aim of this study was to determine the biochemical recurrence among Black and White 
American men with grade group 2-5 prostate cancer managed primarily by radical prostatectomy (RP). Methods: 
This was a single-institution, retrospective study evaluating biochemical recurrence by self-identified race. 163 pa-
tients who underwent RP at the University Hospitals Cleveland Medical Center between 2015-2021 were ana-
lyzed for racial differences in age at diagnosis, clinical stage, and preoperative serum prostate-specific antigen 
(PSA). Patients were followed for PSA recurrence (PSA ≥ 0.2 ng/ml). Multivariate analysis was used to determine 
clinical and pathologic variables that were significant in predicting biochemical recurrence after RP and to de-
termine whether race was an independent predictor of biochemical recurrence-free survival (BCRFS). Results: Of 
163 patients, 82 (50.3%) were Black Americans and 81 (49.7%) were White Americans with a median age of 62.7 
ranging between 38.7 to 76.3 years. The grade-specific distribution of cancer 3+4 was 54.9% versus 65.4%; 4+3 
was 25.6% versus 30.9%; 4+4 was 7.3% versus 2.5%; 4+5 was 12.2% versus 1.2% in Black American and White 
American men. Univariate analysis of BCRFS using Kaplan-Meier method demonstrated a significant difference 
among levels of Gleason score between Black Americans and White Americans (P = 0.041). Multivariable analysis 
after controlling the effects of age, Gleason score exhibited no significant difference of BCRFS comparing Black and 
White American men (P = 0.145). Specifically, the hazard of biochemical recurrence among Black Americans was 
1.6 times (95% CI: 0.85-3.02) compared to White Americans (P = 0.145). Conclusion: Our study demonstrated a 
significant difference in BCRFS between Black and White American patients. Additional studies with larger sample 
size underlying this clinical disparity are warranted.
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Introduction

Prostate cancer is the most prevalent malig-
nancy among adult men and is the fifth highest 
cause of cancer mortality in the United States 
[1]. Due to the high disease burden of prostate 
cancer, it is important to characterize dispari-
ties in diagnosis, management, and recurrence 
in these patients. Racial differences in pro- 
state cancer incidence and mortality are well 
described in the literature; the incidence in 

prostate cancer is approximately 66% greater 
in Black men compared to White men, and  
mortality rates for Black American men is 2-3 
times higher [1]. These disparities are complex 
in nature and include biological determinants 
such as genetic susceptibility, presence of 
comorbidities, socioeconomic status, and cul-
tural components [2, 3].

In contrast to this trend in incidence and mor-
tality in prostate cancer, racial disparities in bio-
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chemical recurrence are less understood. 
Determining biochemical recurrence after local 
treatment is critical in identifying treatment fail-
ure and pursuing salvage therapy. However, 
there is disagreement in the literature about 
the role of race as a predictor for biochemical 
recurrence after prostatectomy. Jeffers et. al. 
(2017) applied a statistical learning model 
method to a cohort of 1276 patients undergo-
ing radical prostatectomy to evaluate the most 
important predictors for biochemical recur-
rence. They found that preoperative PSA levels 
were the most significant predictor, whereas 
race was not [4]. In another study, researchers 
stratified Black and White men by risk catego-
ries for biochemical recurrence and followed 
them for 20 years. They found that Black 
American men in the low-risk category had  
similar risk of biochemical recurrence as their 
higher risk White American counterparts [5]. 
This finding indicates that despite stratification 
into different risk groups, which should be bet-
ter predictors of biochemical recurrence, there 
was still a racial disparity present with Black 
American men having greater rates of biochem-
ical recurrence and a shorter interval between 
treatment and failure. Another study evaluating 
the implications of race on time to recurrence 
with the SEARCH database cohort found that 
Black American men were more likely to have 
biochemical recurrence, but this relationship 
was mitigated once clinical and pathological 
features were included in the model [6]. This 
study alludes to the potential complexity and 
nuance of the relationship between racial dis-
parities in biochemical recurrence for prostate 
cancer. Therefore, further study in this area is 
of clinical relevance because of implications in 
pursuing ongoing treatment to prevent meta-
static disease [7]. Knowing whether racial dis-
parity exists in biochemical recurrence after 

not impact biochemical recurrence [8-10]. 
Given the conflicting results of race as a pre- 
dictor of biochemical recurrence, we sought to 
evaluate this relationship in our institution. Our 
study evaluates biochemical recurrence free 
survival (BCRFS) for prostate cancer patients 
with self-identified race who underwent radical 
prostatectomy.

Materials and methods

Analytic cohort and data collection 

This current research is a retrospective ob- 
servational cohort study approved by the 
University Hospitals Cleveland Medical Center 
(UHCMC) Institutional Review Board (UH 
IRB#20190533), and the need for written 
informed consent was waived. Data was 
obtained among men who were managed by 
radical prostatectomy (RP) at University 
Hospitals Cleveland Medical Center from 
February 2013 to July 2020. A total of six differ-
ent surgeons performed RP in this patient 
cohort. 

Age and self-reported race were extracted  
from institutional data. Additional patient data 
included PSA at diagnosis, clinical stage, biop-
sy grade, pathologic TNM stage, pathologic 
grade. The TNM staging system was utilized to 
classify disease stage and the Gleason grading 
system was used to grade the biopsy speci-
mens (Table 1). Biopsy and prostatectomy 
specimens were reviewed at University Hos- 
pitals by expert genitourinary pathologists. 
Men were excluded from the final cohort if 
there was missing data or incomplete follow-up 
after their surgical treatment. Eligibility criteria 
included a diagnosis of prostate cancer, treat-
ment of prostate cancer by radical prostatec-
tomy, self-identification as either white or black, 

Table 1. Patient characteristics
Black American 

(n = 82)
White American 

(n = 81) p-value

Age (year) 61.1 (7.4) 63 (6.2) 0.085
Gleason score
    3+4 45 53
    4+3 21 25 0.016£

    4+4 6 2
    4+5 10 1
£When grouping 4+4 and 4+5 together, p-value = 0.007.

radical prostatectomy would allow clini-
cians to make more appropriate therapy 
decisions throughout the course of dis-
ease management.

Racial disparities between Black American 
men and White men for biochemical recur-
rence of prostate cancer is continuously 
debated in the literature. There is evidence 
indicating that Black American patients 
are at higher risk of biochemical recur-
rence, while on the other hand there is 
also evidence indicating that race does 
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presence of pathologic data and post-opera- 
tive follow-up. In total, 163 patients were identi-
fied, of whom 82 (50.3%) were black and 81 
(49.7%) were white. Men with missing data 
points or unknown follow-up information were 
excluded from this analysis (n = 10). The follow-
ing pathologic findings were evaluated: positive 
surgical margins, Gleason score, surgical mar-
gins, extracapsular extension, seminal vesicle 
invasion, and lymph node invasion. Post-op- 
erative follow-up consisted of PSA measure-
ments. The primary outcomes evaluated during 
follow-up was biochemical recurrence following 
RP, which was defined as an initial PSA value of 
≥ 0.2 ng/ml confirmed by a subsequent PSA of 
≥ 0.2 ng/ml, in accordance with the American 
Urological Association Guidelines. The initial 
post-operative PSA values were obtained after 
6 weeks to allow for washout of the residual 
serum PSA.

Statistical analysis 

Descriptive statistics were performed using 
T-tests for continuous variables, Wilcoxon-
Mann-Whitney rank sum tests for non-normally 
distributed continuous variables, and chi-
squared tests for categorical variables. Bio- 
chemical recurrence-free survival (BCRFS) 
(time 0 was defined as the date of RP) were 
compared using the Kaplan-Meier method with 
Wilcoxon test for differences between the two 
cohorts [11]. All Kaplan-Meier analyses were 
censored at the date of last known follow-up. 

In total, 163 patients were included in the study 
comprising of 82 (50.3%) Black Americans and 
81 (49.7%) White Americans. The median age 
for the study population was 62.7, ranging 
between 38.7 to 76.3 years. The median follow-
up was 18 months, ranging from 0.23 to 
100.46 months. 

Univariate analysis of BCRFS using Kaplan-
Meier method demonstrated a significant dif-
ference of BCRFS between Black and White 
men (p = 0.041) (Figure 1). There was a signifi-
cant difference of BCRFS among levels of 
Gleason score between Black and White men 
with poor survival in the highest Gleason gr- 
ade (Figure 2). Results from the multivariable 
analysis are provided in Table 2. After control-
ling the effects of age, year of surgery, biopsy 
Gleason score, and clinical stage, there was no 
significant difference of BCRFS comparing 
Black American and White men (P = 0.145). 
Specifically, the hazard of having biochemical 
recurrence for Black Americans was 1.6 times 
(95% CI: 0.85-3.02) of the hazard of having bio-
chemical recurrence for White American men 
(P = 0.145).

Discussion

In our study, we found a significant difference 
between biochemical recurrence free survival 
(BCRFS) among Black American and White 
patients in the Kaplan-Meier estimation. 
However, once the multivariate analysis was 

Figure 1. Kaplan-Meier estimation of biochemical recurrence free survival 
by race.

The effect of race on BCRFS 
was further examined using 
Cox regression controlling the 
effects of preoperative vari-
ables such as age, year of sur-
gery, biopsy Gleason score, 
and clinical stage [12]. Uni- 
variate and multivariate analy-
ses were performed compar-
ing the primary outcome of 
BCRFS between the two co- 
horts. All statistical analyses 
were performed using SPSS 
software (version 16.01). P- 
values <0.05 (two-sided) were 
considered statistically signi- 
ficant. 

Results 
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performed which controlled for age, year of sur-
gery, biopsy Gleason score, and clinical stage, 
this effect was mitigated and no significant dif-
ference in BCRFS was observed. Patient data 
(Table 1) also demonstrated that Black pa- 
tients had higher rates of NCCN high risk 
(Gleason Grade 4 or Gleason 4+4, Gleason 
Grade 5 or Gleason 4+5) compared to their 
White counterparts. Sub analysis by NCCN risk 
groups revealed that high grade cancer had 
lower BCRFS. These results indicate that the 
effect of race on BCRFS may not be a direct 
causal relationship, rather Gleason score may 
be a key mediator of this relationship.

The results of this study are in line with the 
SEARCH database cohort study, which also 
found that the relationship between race and 
biochemical recurrence was mitigated once 
clinical and pathological features were con-
trolled for, including age and grading of the can-
cer [6]. Additionally, it is well demonstrated in 
the literature that Black American patients 
present with higher Gleason score prostate 

sis, or drive diagnostic and therapeutic inter-
ventions. Future studies should also stratify the 
relationship between race and biochemical 
recurrence-based Gleason score and type of 
treatment (ex: radical prostatectomy versus 
brachytherapy). This will allow for further evalu-
ation of risk categories for recurrence within 
multiple treatment options.

We acknowledge that our study has several 
limitations. First, our study is retrospective in 
nature and reflects the experiences of a single 
institution, which may introduce the potential  
of selection bias and limit generalizability. 
Second, the variables evaluated in this study 
were limited and only included: BCRFS, age, 
race, and Gleason score. Therefore, it could 
have been beneficial to socioeconomic vari-
ables, intensity of screening before diagnosis, 
prostate cancer specific survival, and overall 
survival between Black American and White 
patients in order to broaden the scope of the 
potential effect of race in prostate cancer out-
comes. Additionally, our study population only 

Figure 2. Kaplan-Meier estimation of biochemical recurrence free survival 
by Gleason score.

Table 2. Multivariable Cox regression analysis on biochemical 
recurrence free survival

HR£ (95% CI) p-value
Race (Black vs. White) 1.6 (0.85, 3.02) 0.145
Age (per 1 year increase) 1.02 (0.97, 1.06) 0.436
Gleason score
    3+4 vs. 4+4 and 4+5 combined 0.1 (0.04, 0.24) <0.0001
    4+3 vs. 4+4 and 4+5 combined 0.92 (0.46, 1.82) 0.811
HR - Hazard Ratio; CI - Confidence Interval. HR£, adjustment of factors between 
race, age and Gleason grade.

cancer compared to White 
patients [13, 14]. The results 
of the current study may sug-
gest that pathological factors 
such as Gleason score may be 
a better predictor of BCRFS 
compared to race on its own. 
Since Black American men are 
known to present with higher 
grade cancer, Gleason score 
may be mediating the relation-
ship between race and bio-
chemical recurrence in some 
of the previous studies that 
found a significant effect. 
Further studies should focus 
on evaluating variables which 
may mediate the relationship 
between race and biochemi-
cal recurrence for prostate 
cancer patients. For example, 
while several papers in the 
existing body of literature 
hypothesize that biological 
factors underlie more aggres-
sive prostate cancer in Black 
men, the exact differences in 
genetic or molecular compo-
nents have yet to be validated. 
Hence, additional study in this 
area can help highlight factors 
that will truly impact progno-
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included 163 patients who underwent radical 
prostatectomy. This smaller sample size with 
patients who underwent the same procedure 
may create a homogenous study sample in 
which the results may not apply to patients who 
undergo other therapies at other locations.

The strengths of our study include evenly 
matched cohorts from a longitudinal study peri-
od incorporating data from all the surgeons 
who performed radical prostatectomy during 
the study period within our institution. A study 
strength attributable to the single-center study 
design was consistency in central pathology 
review of biopsy and surgical specimens 
throughout the study period. 

In conclusion, our study found that among 
Black men and White men undergoing radical 
prostatectomy, Black American men were at 
increased risk of BCRFS in univariate but not 
multivariate analysis. Inclusion of age and 
Gleason score as covariates mitigated this rela-
tionship. Further studies are needed to better 
characterize the role of race in prostate cancer 
prognosis and disease recurrence.
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