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1. Introduction:

Active surveillance (AS) is an appropriate method to avoid overtreatment for many men 

with early prostate cancer (PC). However, whether African-American men can safely undergo AS 

is controversial. Black men are 70% more likely to be diagnosed and 240% more likely to die 

from PC than White men suggesting their disease may behave more aggressively. Furthermore, 

very few Black men have been included in AS studies. We hypothesize that African-American 

men managed in a high quality, equal access health care system can safely undergo with AS with 

rates of disease progression and oncologic outcomes that are comparable to non-African-

American patients. Our study will employ the novel dataset of Veterans Affairs Health System 

patients from within the VINCI research platform. To test our hypothesis, we will identify Black 

and White men with low-risk PC who underwent active surveillance. We will then determine the 

rates of PSA progression, pathologic upgrading, and subsequent definitive therapy. We will 

report cancer outcomes for Black and White men managed with AS. We will seek to identify 

specific triggers for definitive therapy by investigating risk factors for metastases and PCSM in 

those undergoing AS. We also hypothesize that NLP tools can extract information from 

unstructured or semi-structured health records. This will unlock an enormous amount of 

information to enhance outcomes research for this and many other projects. These data will 

serve to differentiate indolent from aggressive disease and improve the physical health and 

quality of life of African-American men with PC by limiting overtreatment and unnecessary side 

effects.   

2. Keywords: Prostate cancer, active surveillance, African-American, Race, Disparity

3. Accomplishments:
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a. What were the major goals of the project?

Major Task 1: Development of active surveillance cohort and assessment of follow-up

• Subtask 1: Obtain UCSD IRB

• Subtask 2: DoD-Level human research protection approval

• Subtask 3: Acquire and clean VINCI data in preparation for data analysis

• Subtask 4: Characterize the frequency of repeat PSA testing and prostate biopsy

• Subtask 5: Identify AS cohort defined by PSA frequency and repeat biopsy

• Subtask 6: Obtain important baseline covariates not included in standard structured

databases through manual chart-review

Major Task 2: Investigate rates of disease progression and need for definitive treatment in men 

undergoing active surveillance   

• Subtask 1: To determine the rates of PSA progression and PSA doubling time

• Subtask 2: To determine the rates of Gleason and volume upgrading on repeat biopsy

• Subtask 3: To determine the rate of subsequent definitive therapy

Major Task 3: Investigate oncologic outcomes and triggers for intervention in men undergoing 

active surveillance 

• Subtask 1: To determine the rate of metastasis, prostate cancer-specific mortality and

overall survival for African-American and White men managed with active surveillance

• Subtask 2: To identify specific triggers for definitive therapy in men undergoing active

surveillance

Major Task 4: Development and validation of Natural Language Processing (NLP) algorithms 
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• Subtask 1: To develop NLP algorithm to extract and classify biopsy data from pathology

reports

• Subtask 2: To validate the NLP biopsy algorithm in an independent group of patients

• Subtask 3: To develop NLP algorithm to identify the first diagnosis of metastases from

radiology reports and clinical notes

• Subtask 4: To validate the NLP metastasis algorithm in an independent group of patients

b. What was accomplished under these goals?

Major Task 1 

Major Task 1 and all associated sub tasks were completed in the prior reporting period. 

Major Task 2 

During this reporting period Major task 2 and all subtasks were completed and published in 

the Journal of the American Medical Association (JAMA) (Deka et al, JAMA, 2020). Briefly, we 

sought to identify the rates of PSA progression, Gleason score progression, and need for definitive 

treatment for African American and Non-Hispanic White men undergoing active surveillance. We 

then sought to compare the rates to test the hypothesis that African American men would have 

higher risk of progression. We found that African American men were at significantly higher risk of 

disease progression (10-year cumulative incidence of disease progression: 59.9% vs 48.3%, P < 

0.001) and required definitive treatment more frequently (10-year cumulative incidence of 

definitive treatment: 54.8% vs 41.4%, P < 0.001) (figure 1). These findings suggest that active 

surveillance in African American men requires heightened level of vigilance to avoid missing early 

disease progression and the opportunity to offer curative therapy.  

7



Figure 1 

Major Task 3 

During this reporting period Major task 3, subtask 1 was completed and also published in 

the Journal of the American Medical Association (JAMA) (Deka et al, JAMA, 2020). Despite the 

higher risk of PSA and Gleason grade progression, we found that rates of metastases and death 

from cancer were very low for both African American men initially managed with active 

surveillance (Table 1). 

Table 1 
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Furthermore, African American men were not more likely to experience metastases that 

Non-Hispanic White men (10-year cumulative incidence 1.5% vs 1.4%, P = .49) or to die from 

their disease 10-year cumulative incidence 1.1% vs 1.0%, P = .82) (figure 2). Note that the curves 

on the graph are somewhat difficult to see because the event rates are very low.  

Figure 2 

Major Task 3, Subtask 2 (To identify specific triggers for definitive therapy in men 

undergoing active surveillance) is currently in progress. We are working to identify optimal 

triggers for repeat biopsy or definitive treatment. Progress will be reported in the next annual 

report.  

Major Task 4 

Major Task 4 was to develop and validate natural language processing (NLP) tools to extract 

structured data from unstructured text. We have made significant progress and believe NLP can 

be used to interpret biopsy and prostatectomy pathology reports. At this time we need to 
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perform a formal validation to quantify the efficacy of this NLP. This will likely be completed 

during the next reporting period.  We have also had some success developing NLP algorithms for 

metastases though these will take more time to develop.  

c. What opportunity for training and professional development has the project provided? This

project has provided immense opportunities for professional development. Dr. Rose has closely

collaborated with the mentors of the grant who are international leaders in the fields of

prostate cancer and health disparities. They have been collaborating in both informal work and

mentoring sessions as well as formal departmental and Health System-wide research

presentations.

d. How were the results disseminated? The results of this work have been published in one of the

most important medical journals, The Journal of the American Medical Association (JAMA).

JAMA has an impact factor of 47.7. JAMA is also the most widely circulated medical journal in

the world according to JAMA’s website. The paper was also published with an accompanying

editorial (Shen JAMA 2020). The work has also been covered extensively in the lay press.

e. What do you plan to do during the next reporting period to accomplish additional goals? During

the next reporting period we will plan to complete the remainder of Major Task 3 and to

continue working on Major Task 4. We will also focus on developing next steps

f. Impact:

a. What was the impact on the development of the principle discipline? Our publication in

JAMA showed that active surveillance in safe and effective in African American men. This
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finding is critically important for the African American community for several reasons. First, 

low risk prostate cancer is extremely common in Black men. Prior to our work, the prevailing 

opinion was that active surveillance was not safe for Black men. This led to aggressive 

treatment and the associated side effects including erectile dysfunction, urinary 

incontinence and bowel problems. Due to our work many men will be able to safely undergo 

active surveillance and avoid these side effects. Additionally, the availability of active 

surveillance makes PSA screening more palatable since it reduces the main harm of 

screening which is overdiagnosis and overtreatment of indolent disease.   

b. What was the impact on other disciplines? These findings have clear and important

implications for urologists, medical oncologists, and radiation oncologists. However, these

results are also very important for primary care providers as they can substantially reduce

the risk of PSA screening by reducing overtreatment of indolent disease. Finally, these

results are very important for those who care about the role of access to medical care as a

determinant of health care outcomes. We believe that one of the strengths of the study and

the reason outcomes were similar is that the Veterans Health Administration reduces

barrier to receipt of medical care which helps to reduce racial disparities.

c. What was the impact on technology transfer? Nothing to report

d. What was the impact to society beyond science and technology? The impact on society from

this project is substantial. We believe that one of the strengths of the study and the reason

outcomes were similar is that the Veterans Health Administration reduces barrier to receipt

of medical care which helps to reduce racial disparities. This project is part of a line of

research in our lab that is actively attempting to clarify whether poorer outcomes for African

Americans is do to differences in biology or rather the result of barriers to receiving optimal

medical care. On balance, we have found that when receiving care in an equal access
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medical system like the Veterans Health Administration outcomes for African American men 

are equal to similar Non-Hispanic White men. These results have critical implications for 

health policy and  social justice.   

g. Changes/Problems: Nothing to report

h. Products: See attached publication and accompanying editorial.
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Association Between African American Race and Clinical Outcomes
in Men Treated for Low-Risk Prostate Cancer With Active Surveillance
Rishi Deka, PhD; P. Travis Courtney, MAS; J. Kellogg Parsons, MD, MHS; Tyler J. Nelson, BS; Vinit Nalawade, MS; Elaine Luterstein, BS;
Daniel R. Cherry, MAS; Daniel R. Simpson, MD; Arno J. Mundt, MD; James D. Murphy, MD, MPH; Anthony V. D’Amico, MD, PhD;
Christopher J. Kane, MD; Maria Elena Martinez, PhD; Brent S. Rose, MD

IMPORTANCE There is concern that African American men with low-risk prostate cancer may
harbor more aggressive disease than non-Hispanic White men. Therefore, it is unclear
whether active surveillance is a safe option for African American men.

OBJECTIVE To compare clinical outcomes of African American and non-Hispanic White men
with low-risk prostate cancer managed with active surveillance.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort study in the US Veterans Health
Administration Health Care System of African American and non-Hispanic White men
diagnosed with low-risk prostate cancer between January 1, 2001, and December 31, 2015,
and managed with active surveillance. The date of final follow-up was March 31, 2020.

EXPOSURES Active surveillance was defined as no definitive treatment within the first year of
diagnosis and at least 1 additional surveillance biopsy.

MAIN OUTCOMES AND MEASURES Progression to at least intermediate-risk, definitive
treatment, metastasis, prostate cancer–specific mortality, and all-cause mortality.

RESULTS The cohort included 8726 men, including 2280 African American men (26.1%)
(median age, 63.2 years) and 6446 non-Hispanic White men (73.9%) (median age, 65.5
years), and the median follow-up was 7.6 years (interquartile range, 5.7-9.9; range, 0.2-19.2).
Among African American men and non-Hispanic White men, respectively, the 10-year
cumulative incidence of disease progression was 59.9% vs 48.3% (difference, 11.6% [95% CI,
9.2% to 13.9%); P < .001); of receipt of definitive treatment, 54.8% vs 41.4% (difference,
13.4% [95% CI, 11.0% to 15.7%]; P < .001); of metastasis, 1.5% vs 1.4% (difference, 0.1% [95%
CI, –0.4% to 0.6%]; P = .49); of prostate cancer–specific mortality, 1.1% vs 1.0% (difference,
0.1% [95% CI, –0.4% to 0.6%]; P = .82); and of all-cause mortality, 22.4% vs 23.5%
(difference, 1.1% [95% CI, –0.9% to 3.1%]; P = 0.09).

CONCLUSIONS AND RELEVANCE In this retrospective cohort study of men with low-risk
prostate cancer followed up for a median of 7.6 years, African American men, compared with
non-Hispanic White men, had a statistically significant increased 10-year cumulative
incidence of disease progression and definitive treatment, but not metastasis or prostate
cancer–specific mortality. Longer-term follow-up is needed to better assess the mortality risk.

JAMA. 2020;324(17):1747-1754. doi:10.1001/jama.2020.17020
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A ctive surveillance is the preferred treatment option for
many men with low-risk prostate cancer to avoid or de-
lay the adverse effects of definitive treatments. However,

there is concern that African American men with early-stage can-
cermayharbormoreaggressivediseasethannon-HispanicWhite
men and may not be good candidates for active surveillance.1-3

Consequently, there has been lower uptake of active surveillance
in African American men,4 potentially leading to an increased
burden of treatment-related adverse effects, including urinary
incontinence, erectile dysfunction, and rectal bleeding.

There have been sparse data on clinical outcomes in African
American men treated with active surveillance. Published stud-
ies have generally shown that African American individuals
have significantly higher rates of pathologic upgrading and
treatment progression.5-9 However, these studies have been
limited by small sample size, short follow-up, and lack of im-
portant clinical outcomes such as metastasis, prostate cancer–
specific mortality, and all-cause mortality.

The US Veterans Health Administration (VHA) Health Care
System is an equal-access medical care system with a high pro-
portion of African American men and an integrated medical rec-
ord system. This study sought to test the hypothesis that African
Americanmenundergoingactivesurveillanceareatasignificantly
higher risk of disease progression, metastases, and death from
prostate cancer compared with non-Hispanic White men.

Methods
Study Design
This was a retrospective cohort study of African American and
non-Hispanic White men (hereafter, White men) with patho-
logically confirmed low-risk prostate cancer diagnosed be-
tween January 1, 2001, and December 31, 2015, who under-
went active surveillance in the US VHA. The last follow-up was
the date of the event of interest, the last VHA encounter, or
March 31, 2020, whichever occurred first. Active surveillance
was defined as no definitive treatment within the first year of
prostate cancer diagnosis and at least 1 additional biopsy af-
ter the first diagnostic biopsy. Low-risk prostate cancer was de-
fined as a Gleason score of 6 or less, clinical tumor stage of 2A
or less, and prostate-specific antigen (PSA) level less than
10 ng/dL.10 Patients with prior pelvic radiation, those with miss-
ing covariates (defined below), and men who were neither
African American nor White were excluded. Race/ethnicity was
self-reported by each veteran and based on fixed categories.

Data
All study data were extracted from the VHA’s Corporate Data
Warehouse and accessed through the VHA Informatics and
Computing Infrastructure.11 The VHA Corporate Data Ware-
house contains electronic health records of more than 9 mil-
lion veterans from the years 2000 to 2020 who receive care
at approximately 1244 health care facilities, including 170 medi-
cal centers and 1074 outpatient clinics throughout the US.11 This
study was reviewed and approved by the VHA San Diego Health
Care System (Institutional Review Board Protocol No. 150169).
This approval included a waiver of informed consent.

Outcomes
The end points of interest were disease progression, defini-
tive treatment, metastasis, prostate cancer–specific mortal-
ity, nonprostate cancer–specific mortality, and all-cause mor-
tality. Disease progression was defined as an increase of PSA
level to 10 ng/dL or greater, a pathologic Gleason score greater
than 6 (Gleason Grade Group >1), or the development of me-
tastases. Pathologic Gleason score was identified through natu-
ral language processing of all biopsy and prostatectomy re-
ports. A validation analysis of the natural language processing
algorithm in 100 randomly selected patients with manual medi-
cal record review revealed 95% concordance with no signifi-
cant difference in accuracy between African American and
White men.

Definitive treatment was identified through analysis of
diagnosis and procedural codes and augmented by manual
medical record review. International Classification of Dis-
eases, Ninth Revision (ICD-9) and International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision (ICD-10) diagnosis codes; ICD-9 and ICD-10 proce-
dure codes; and Current Procedural Terminology codes were
first searched in the VHA Corporate Data Warehouse to deter-
mine receipt of radiotherapy or prostatectomy. To identify
care received outside of the VHA, diagnosis and procedure
codes were searched in outpatient and inpatient files in Cen-
ters for Medicare and Medicaid Services Data and Non-VHA
Care Coordination Data linked to the VHA Corporate Data
Warehouse. Furthermore, manual medical record review was
conducted for patients with a PSA level decline of at least
50% at any time after prostate cancer diagnosis to screen for
receipt of definitive treatment not identified with the previ-
ously described methods.

Identification of metastatic prostate cancer was identi-
fied through targeted medical record review. Manual review
of electronic medical records was performed for patients who
met any of the following criteria:
1. ICD-9 or ICD-10 codes for metastasis of the bone (198.5,

C79.51, and C79.52) or malignant neoplasm of nonpelvic
lymph nodes (196.0, 196.1, 196.2, 196.3, 196.5, 196.8, 196.9,
C77.0, C77.1, C77.2, C77.3, C77.4, C77.8, and C77.9);

Key Points
Question Is active surveillance a safe and effective option for
African American men with low-risk prostate cancer?

Findings In this retrospective cohort study that included 8726
men with low-risk prostate cancer followed up for a median of 7.6
years, African American men, compared with non-Hispanic White
men, had a statistically significant increased 10-year cumulative
incidence of disease progression (59.9% vs 48.3%) and definitive
treatment (54.8% vs 41.4%), but not metastasis (1.5% vs 1.4%) or
prostate cancer–specific mortality (1.1% vs 1.0%).

Meaning Among African American men with low-risk prostate
cancer, active surveillance was associated with increased risk of
disease progression and definitive treatment compared with
non-Hispanic White men, but not increased mortality; however,
longer-term follow-up is needed to better understand mortality risk.
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2. PSA level greater than 20 ng/dL;
3. Receipt of androgen deprivation therapy.

Manual review of the medical records of 100 patients who
did not fulfill these criteria did not find any cases of missed
metastases. Prostate cancer–specific mortality, nonprostate
cancer–specific mortality, and all-cause mortality were iden-
tified through the National Death Index and manual medical
record review. Because National Death Index data extended
only through 2015, manual medical record review of patients
recorded as deceased after 2015 in the VHA Corporate Data
Warehouse was performed to determine cause of death.

Clinical outcomes were modeled as a function of African
American race, age, baseline PSA level, clinical tumor stage,
Charlson Comorbidity Index score,12 statin use, antiplatelet
use, antihypertensive use, alcohol use disorder, substance
use disorder, smoking status, region, zip code–level median
household income and education, and year of diagnosis.
Median household income and education were assigned to
an individual’s zip code based on census variables from the
American Community Survey.13 Clinical tumor stage was cat-
egorized as 1 and 2; median household income as less than
$30 000, $30 000 to less than $60 000, $60 000 to less than
$100 000, and $100 000 or more; percentage with a bach-
elor’s degree as less than 10%, 10% to less than 20%, 20% to
less than 30%, and 30% or more; region as West, Midwest,
South, and Northeast; and race as African American and
White. Age and PSA levels were continuous variables. Alco-
hol use disorder, substance use disorder, and smoking status
were ascertained through the following ICD-9 and ICD-10
codes within the year prior to prostate cancer diagnosis: alco-
hol use disorder: 305.0, 305.00-305.03, F10.10, and F10.11;
substance use disorder: 305.2-305.9, 305.20-305.23, 305.30-
305.33, 305.40-305.43, 305.50-305.53, 305.60-305.63,
305.70-305.73, 305.80-305.83, 305.90-305.93, F11.10, F11.11,
F12.10, F12.11, F13.10, F13.11, F14.10, F14.11, F15.10, F15.11,
F16.10, F16.11, F18.10, F18.11, F19.10, F19.11, 304.0-304.9,
304.00-304.03, 304.10-304.13, 304.20-304.23, 304.30-
304.33, 304.40-304.43, 304.50-304.53, 304.60-304.63,
304.70-304.73, 304.80-304.83, 304.90-304.93, F11.20,
F11.21, F12.20, F12.21, F13.20, F13.21, F14.20, F14.21, F15.20,
F15.21, F16.20, F16.21, F19.20, and F19.21; and tobacco use
disorder: 305.1 and F17.200.

Statistical Analysis
All statistical analyses were performed using SAS version 9.2
(SAS Institute), R Studio version 3.5.1 (The R Foundation), and
Stata version 13 (StataCorp), assuming a 2-sided α of .05. Be-
cause there was no a priori designation of a primary out-
come, the study design may predispose to type I error due to
multiple comparisons. Therefore, a sensitivity analysis using
a post hoc Bonferroni correction was performed for all clini-
cal outcomes. There were 6 outcomes and the corrected sig-
nificance threshold was 0.008. All conclusions were the same
without Bonferroni correction, and the analyses reported in
the article are uncorrected. The Gray test was used to evalu-
ate differences in the cumulative incidences of clinical out-
comes between African American and White men. Differ-
ences in categorical variables were assessed with χ2 tests, and

differences in continuous variables were assessed with
Wilcoxon tests.

Disease progression, definitive treatment, metastasis, pros-
tate cancer–specific mortality, and nonprostate cancer–
specific mortality were assessed using Fine-Gray competing
risks regression. For disease progression, definitive treat-
ment, and metastasis, death from any cause was a competing
event; for prostate cancer–specific mortality, nonprostate can-
cer death was a competing event; and for nonprostate cancer–
specific mortality, prostate cancer death was a competing
event. All-cause mortality was assessed with Cox propor-
tional hazards regression. The assumption of proportional haz-
ards was tested using graphical inspection of Schoenfeld re-
siduals and no violation was seen.

Among those who met inclusion criteria, 37 participants
(0.4% of the total cohort) were excluded for missing data on
zip code–level income or education. No other patients who met
inclusion criteria were excluded for missing data.

Results
Study Population
The cohort included 8726 men with low-risk prostate cancer
managed with active surveillance, of which 2280 (26.1%) were
African American and 6446 (73.9%) were White (Figure 1).
Table 1 describes the characteristics of the cohort. African
American men had a significantly lower median age at diag-
nosis compared with White men (63.2 vs 65.5 years) and were
significantly more likely to present with a lower clinical tu-
mor stage. Additionally, African American men were signifi-
cantly more likely to use antihypertensive and antiplatelet
medications, and had significantly higher rates of alcohol, sub-
stance, and tobacco use disorders. Compared with White men,
African American men were significantly more likely to live
in the South and in areas with lower zip code–level median
household income and education levels.

The median number of PSA tests was 12 (interquartile range
[IQR], 8-17) among African American participants, and 12 (IQR,
8-17) among White participants (P = .34). The median num-
ber of biopsies was 2 (IQR, 2-3) among African American par-
ticipants and 2 (IQR, 2-3) among White participants; this dif-
ference was statistically significant (P = .02). The median time
to second biopsy was not significantly different between
African American and White men (both 3.5 years, P = .87).

The median follow-up time for the entire cohort was 7.6
years (IQR, 5.7-9.9; range, 0.2-19.2), with no significant
difference in the length of follow-up between African Ameri-
can men (7.4 years; IQR, 5.7-9.6; range, 0.2-18.2) and White men
(7.6 years; IQR, 5.7-9.9; range, 0.2-19.2) (P = .14) (Table 1).
A total of 2081 patients were followed up for at least 10 years
(499 African American men [21.9%] and 1582 White
men [24.5%]).

Disease Progression
During the study follow-up, 3766 patients experienced dis-
ease progression (1156 African American and 2610 White men).
The cumulative incidence of disease progression at 10 years
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was 59.9% for African American and 48.3% for White men
(Table 2 and Figure 2A; difference, 11.6% [95% CI, 9.2%-
13.9%); Gray P < .001). In the multivariable competing risks re-
gression, African American men were significantly more likely
to experience disease progression (subdistribution hazard ra-
tio [SHR], 1.3 [95% CI, 1.2-1.4]; P < .001). African American men
were significantly more likely to experience a PSA level of
10 ng/dL or greater (SHR, 1.3 [95% CI, 1.1-1.5]; P < .001) and sig-
nificantly more likely to experience a Gleason score greater than
6 (SHR, 1.4 [95% CI, 1.2-1.5]; P < .001) after diagnosis.

Definitive Treatment
A total of 3575 patients received definitive treatment (1137
African American and 2438 White men). The cumulative in-
cidence of definitive treatment at 10 years was 54.8% for
African American men and 41.4% for White men (Table 2 and
Figure 2B; difference, 13.4% [95% CI, 11.0%-15.7%]; Gray
P < .001). In the multivariable competing risks regression,
African American men were significantly more likely to re-
ceive definitive treatment (SHR, 1.3 [95% CI, 1.2-1.4]; P < .001).

Metastasis
During the study follow-up, 109 men experienced metastatic
prostate cancer, including 30 African American and 79 White
men. The cumulative incidence of metastasis at 10 years was
1.5% for African American men and 1.4% for White men (Table 2
and Figure 2C; difference, 0.1% [95% CI, –0.4% to 0.6%]; Gray
P = .49). In the multivariable competing risks regression,
African American men were not significantly more likely to ex-
perience metastasis (SHR, 1.2 [95% CI, 0.8-1.9]; P = .48).

Mortality
A total of 87 patients experienced death from prostate can-
cer, including 22 African American and 65 White men. The cu-
mulative incidence of prostate cancer–specific mortality at 10
years was 1.1% for African American men and 1.0% for White
men (Table 2 and Figure 2D; difference, 0.1% [95% CI, –0.4%
to 0.6%]; Gray P = .82). In the multivariable competing risks
regression, African American men were not significantly more
likely to experience prostate cancer–specific mortality (SHR,
1.2 [95% CI, 0.7-2.1]; P = .82). During the study follow-up, a total
of 1652 men experienced nonprostate cancer death, includ-
ing 387 African American men and 1265 White men. The cu-
mulative incidence of nonprostate cancer death at 10 years was
21.2% for African American men and 22.4% for White men
(Table 2; difference, 1.2% [95% CI, –0.7% to 3.2%]; Gray P = .14).

In the multivariable competing risks regression, African
American men were not significantly more likely to experi-
ence nonprostate cancer mortality (SHR, 1.0 [95% CI, 0.9-
1.1]; P = .70). A total of 1739 patients experienced death from
any cause, including 409 African American men and 1330
White men. The cumulative incidence of all-cause mortality
at 10 years was 22.4% for African American men and 23.5% for
White men (Table 2 and Figure 2E; difference, 1.1% [95% CI,
–0.9% to 3.1%]; Gray P = .09). In the multivariable Cox pro-
portional hazards regression, African American men were not
significantly more likely to experience all-cause mortality (SHR,
1.0 [95% CI, 0.9-1.1]; P = .85).

Discussion
In this retrospective cohort study of 8726 men with low-risk
prostate cancer managed with active surveillance and fol-
lowed up for a median of 7.6 years, African American men, com-
pared with White men, had a statistically significant in-
creased 10-year cumulative incidence of disease progression
and definitive treatment, but not metastasis or prostate cancer–
specific mortality. Longer-term follow-up is needed to better
assess the mortality risk.

Active surveillance is the preferred treatment option
for many men with low-risk prostate cancer to avoid or
delay the adverse effects of definitive treatments.14 Major
surveillance cohort studies have consistently shown favor-
able mortality outcomes with 10-year cancer-specific sur-
vival ranging from 97% to 100%.15-21 However, these studies
included very few African American men. There are several rea-
sons to question the generalizability of previously published
studies performed in predominantly White patients to the

Figure 1. Active Surveillance Cohort Flow Chart

23 592 Excluded for definitive treatment within
the first year of prostate cancer diagnosis

6819 African American men
16 773 Non-Hispanic White men

44 929 Men with pathologic confirmation in
the Veterans Health Administration of
low-risk prostate cancer
12 255 African American men
32 674 Non-Hispanic White men

11 291 Excluded for no second biopsy prior
to treatment of last follow-up
2811 African American men
8480 Non-Hispanic White men

1283 Excluded for pelvic radiation prior
to prostate cancer diagnosis
336 African American men
947 Non-Hispanic White men

37 Excluded for missing median
household income or education

9 African American men
28 Non-Hispanic White men

8726 Included in the analysis
2280 African American men
6446 Non-Hispanic White men

21 337 Followed up
5436 African American men

15 901 Non-Hispanic White men

10 046 Followed up
2625 African American men
7421 Non-Hispanic White men

8763 Followed up
2289 African American men
6474 Non-Hispanic White men
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Table 2. Outcomes for African American and Non-Hispanic White Men Undergoing Prostate Cancer
Active Surveillance

End point

10-y Cumulative incidence

Subdistribution
hazard ratio
(95% CI)

No. (%)

Absolute difference, %
(95% CI)

African American
mena

(n = 2280)

Non-Hispanic
White mena

(n = 6446)
Disease progressionb 1156 (59.9) 2610 (48.3) 11.6 (9.2 to 13.9) 1.3 (1.2 to 1.4)

Definitive treatmentc 1137 (54.8) 2438 (41.4) 13.4 (11.0 to 15.7) 1.3 (1.2 to 1.4)

Metastasisd 30 (1.5) 79 (1.4) 0.1 (–0.4 to 0.6) 1.2 (0.8 to 1.9)

Prostate cancer–specific
mortality

22 (1.1) 65 (1.0) 0.1 (–0.4 to 0.6) 1.2 (0.7 to 2.1)

Nonprostate
cancer–specific mortality

387 (21.2) 1265 (22.4) 1.2 (–0.7 to 3.2) 1.0 (0.9 to 1.1)

All-cause mortality 409 (22.4) 1330 (23.5) 1.1 (–0.9 to 3.1) 1.0 (0.9 to 1.1)e

a Self-reported race.
b Disease progression was defined as

an increase in prostate-specific
antigen level greater than 10 ng/dL,
pathologic Gleason score greater
than 6 (Gleason Grade Group >1), or
development of metastases at any
point during follow-up.

c Receipt of radiation therapy or
prostatectomy.

d Prostate cancer spread to lymph
nodes outside the pelvis or
metastases in bones or other organs.

e Hazard ratio (95% CI).

Table 1. Demographics and Baseline Characteristics of African American and Non-Hispanic White Men
Undergoing Prostate Cancer Active Surveillance

Variable

No. (%)
Absolute difference, %
(95% CI)

African American
mena

Non-Hispanic
White mena

Patients, No. 2280 6446

Time to follow-up, median (IQR), y 7.4 (5.7 to 9.6) 7.6 (5.7 to 9.9) 0.2 (0.1 to 0.3)

Age, median (IQR), y 63.2 (58.3 to 67.1) 65.5 (62.3 to 69.5) 2.4 (2.1 to 2.7)

Prostate-specific antigen level,
median (IQR), ng/dLb

5.2 (4.2 to 6.6) 5.2 (4.2 to 6.6) 0 (–0.09 to 0.09)

Year of prostate cancer diagnosis

2001-2005 137 (6.0) 499 (7.7) 1.7 (0.5 to 2.8)

2006-2010 739 (32.4) 2301 (35.7) 3.3 (1.0 to 5.5)

2011-2015 1404 (61.5) 3646 (56.5) 5.0 (2.6 to 7.3)

Clinical tumor stagec

1 2073 (90.9) 5471 (84.8) 6.1 (4.6 to 7.5)

2 207 (9.0) 975 (15.1) 6.1 (4.6 to 7.5)

Charlson Comorbidity Index scored

0 1815 (79.6) 4968 (77.0) 2.6 (0.6 to 4.5)

1 367 (16.1) 1242 (19.2) 3.1 (1.3 to 4.8)

≥2 98 (4.3) 236 (3.6) 0.7 (–0.2 to 1.6)

Regione

South 1161 (50.9) 2136 (33.1) 17.8 (15.4 to 20.1)

Midwest 379 (16.6) 1556 (24.1) 7.5 (5.6 to 9.4)

West 269 (11.8) 1596 (24.7) 12.9 (11.2 to 14.5)

Northeast 471 (20.6) 1158 (17.9) 2.7 (0.8 to 4.6)

Proportion of zip code with at least a
bachelor’s degree, %f

<10 677 (29.6) 1353 (20.9) 8.7 (6.5 to 10.8)

10 to <20 1071 (46.9) 3177 (49.2) 2.3 (–0.08 to 4.6)

20 to <30 415 (18.2) 1484 (23.0) 4.8 (2.9 to 6.6)

≥30 117 (5.1) 432 (6.7) 1.6 (0.5 to 2.6)

Median household income, $g

<30 000 394 (17.2) 228 (3.5) 13.7 (12.1 to 15.3)

30 000 to <60 000 1436 (62.9) 4271 (66.2) 3.3 (1.0 to 5.6)

60 000 to <100 000 420 (18.4) 1757 (27.2) 8.8 (6.8 to 10.7)

≥100 000 30 (1.3) 190 (2.9) 1.6 (0.9 to 2.2)

Statin use within prior year 1,110 (48.6) 3315 (51.4) 2.8 (0.4 to 5.2)

Antiplatelet use within prior year 517 (22.6) 925 (14.3) 8.3 (6.4 to 10.2)

Antihypertensive use within prior year 1707 (74.8) 4091 (63.4) 11.4 (9.2 to 13.5)

Cigarette use within prior yearh 498 (21.8) 1157 (17.9) 3.9 (1.9 to 5.8)

Alcohol use disorder within prior yearh 132 (5.7) 277 (4.3) 1.4 (0.3 to 2.5)

Substance use disorder within prior yearh 603 (26.4) 1225 (19.0) 7.4 (5.3 to 9.4)

Abbreviation: IQR, interquartile
range.
a Self-reported race.
b Prostate-specific antigen level less

than 10 ng/dL is required to be
considered low risk.

c Clinical tumor stage 1: cancer is
nonpalpable and does not extend
beyond prostate; and stage 2:
cancer is palpable and does not
extend beyond prostate.

d The Charlson Comorbidity Index
measures the burden of comorbid
conditions. It is calculated based on
diagnoses present in the year prior
to prostate cancer diagnosis. Each
condition is assigned a score of 1, 2,
3, or 6. A score of 0 indicates that
a patient did not have any medical
comorbidities in the year prior to
prostate cancer diagnosis,
1 indicates 1 mild comorbid
condition, and 2 or greater indicates
that the patient had at least 1 severe
comorbid condition or multiple mild
conditions. The range for all patients
in the study was 0 to 10
(non-Hispanic White men: 0-7;
African American men: 0-10).

e Based on US Census Bureau regions.
f Percentage of zip code with an

educational attainment level of at
least a bachelor’s degree.

g Median household income of the zip
code of residence.

h Ascertained through International
Classification of Diseases, Ninth
Revision and International Statistical
Classification of Diseases and
Related Health Problems, Tenth
Revision codes.
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African American population.22 First, population-based stud-
ies indicate that African American men are 2.4 times as likely

to die from prostate cancer, compared with White men, due
to increased incidence and poorer survival after diagnosis.23-26

Figure 2. Cumulative Incidences of Selected Outcomes
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A, The median years of follow-up were 5.82 (interquartile range [IQR],
3.66-8.47) for African American men and 6.50 (IQR, 4.22-9.08) for
non-Hispanic White men (Wilcoxon P < .001). B, The median years of follow-up
were 5.37 (IQR, 2.85-7.32) for African American men and 6.02 (IQR, 3.48-8.62)
for non-Hispanic White men (Wilcoxon P < .001). C, The median years of
follow-up were 7.45 (IQR, 5.66-9.58) for African American men and 7.62

(IQR, 5.67-9.91) for non-Hispanic White men (Wilcoxon P = .11). D, The median
years of follow-up were 7.48 (IQR, 5.67-9.62) for African American men and 7.62
(IQR, 5.69-9.95) for non-Hispanic White men (Wilcoxon P = .14). E, The median
years of follow-up were 7.48 (IQR, 5.67-9.62) for African American men and 7.62
(IQR, 5.69-9.95) for non-Hispanic White men (Wilcoxon P = .12).
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Second, multiple studies of African American men undergo-
ing immediate radical prostatectomy have shown signifi-
cantly higher rates of upgrading and adverse pathology.1,27,28

Third, most published studies on clinical outcomes in African
American men have generally shown significantly increased
progression and need for treatment.5-9,29 Consequently, there
has been slower uptake of active surveillance in African Ameri-
can men compared with White men.4,30

This study included 2280 African American men from
VHA medical centers across the US; to our knowledge, this
represents the largest sample of African American partici-
pants in an active surveillance study. The results are consis-
tent with most studies that show significantly increased
rates of definitive treatment and disease progression in
African American men compared with White men. These
findings may have important implications. First, several
recent studies have suggested equal outcomes for African
American and White men when managed in equal-access
settings.23,31 While improving access to care is undoubtedly
beneficial, the results of this study suggest that only
improving access is unlikely to completely ameliorate the
disparity in pathologic outcomes. These data, in conjunc-
tion with the lower age at diagnosis and higher overall inci-
dence of prostate cancer in African American men, continue
to point to some underlying difference in the biology of the
disease. Second, because African American men are signifi-
cantly more likely to experience disease progression,
improved patient selection and close follow-up are critical
to maintaining favorable outcomes. Whether protocols
developed in predominantly White cohorts are appropriate
for African American men remain to be evaluated.

In contrast to the pathologic end points, the present study
did not find any significantly increased risk of metastases, pros-
tate cancer–specific mortality, or all-cause mortality in African
American men. Furthermore, the estimates of metastases and
prostate cancer–specific mortality for African American men
in this cohort are broadly in line with results from prospec-
tive cohort studies composed of predominantly White men,32-34

suggesting that African American men should not be ex-
cluded from active surveillance protocols.

The discrepancy between pathologic outcomes and longer-
term end points merits further consideration. Most progres-
sion events were either upgrading to Gleason score 7 disease
or to a PSA level greater than 10 ng/dL where metastases
are relatively rare and active surveillance could still be
considered.11,14 It is possible that when carefully observed and
promptly treated, the small increased risk of local disease pro-
gression may not substantially affect the risk of metastases.

However, a median follow-up of 7.6 years is still a relatively
short interval for the development of metastases and death
from low-risk prostate cancer. The duration of follow-up may
not be sufficient to detect differences in metastases and mor-
tality. Point estimates for metastasis and prostate cancer–
specific mortality were in the direction of worse outcomes for
African American men. Longer-term follow-up is needed to bet-
ter assess the metastasis and mortality risk.

Limitations
This study has several limitations. First, as a retrospective co-
hort study of active surveillance practiced in the VHA com-
munity, there was no specific follow-up protocol for active sur-
veillance. To differentiate between active surveillance and
watchful waiting, patients were required to have at least 1 re-
peat biopsy. However, subsequent PSA, biopsy, and treat-
ment decisions were made at the discretion of the treating phy-
sicians and their patients. There were no substantial differences
in the frequency of PSA or repeat biopsy that would affect re-
sults, but differential management by race cannot be ruled out.

Second, there was no prespecified method or timing of
clinical ascertainment of metastases.

Third, manual medical record review was used to deter-
mine patients who developed metastases. It is possible that
some patients with metastases were not identified. However,
there was no evidence these errors would have varied by
African American status. The similarity in long-term out-
comes is also corroborated by prostate cancer–specific mor-
tality, although cause of death ascertainment has limitations
as well.35

Fourth, all patients received their care through the VHA,
which may limit the generalizability of these findings. This
health care setting may reduce barriers to care that still exist
for African American men in other health care settings.

Fifth, there were several end points in this study, which
raises some concern for type I error due to multiple compari-
sons. Further research should seek to validate these findings.

Conclusions
In this retrospective cohort study of men with low-risk pros-
tate cancer followed up for a median of 7.6 years, African Ameri-
can men, compared with non-Hispanic White men, had a sta-
tistically significant increased 10-year cumulative incidence
of disease progression and definitive treatment, but not me-
tastasis or prostate cancer–specific mortality. Longer-term
follow-up is needed to better assess the mortality risk.
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Active Surveillance for Black Men With Low-Risk Prostate Cancer
Xinglei Shen, MD, MS; Curtis A. Pettaway, MD; Ronald C. Chen, MD, MPH

Overtreatment of patients with early-stage prostate cancer is
a widely recognized clinical problem.1,2 Most patients with low-
risk prostate cancer (defined as prostate-specific antigen [PSA]
level ≤10 ng/mL, biopsy Gleason score 6, and clinical stage T1c

or T2a by the National Com-
prehensive Cancer Network
guidelines) do not benefit

from immediate aggressive treatment in terms of lengthen-
ing survival.3 Patients may be harmed by surgical or radiation
treatments that lead to negative short-term and long-term ef-
fects on quality of life.4 Overtreatment of early-stage prostate
cancer is associated with an estimated more than $300 mil-
lion in avoidable annual Medicare spending.5

Active surveillance is a management approach in which
low-risk patients with prostate cancer undergo routine moni-
toring most commonly using PSA testing, prostate biopsy, and
increasingly with magnetic resonance imaging. Definitive treat-
ment is offered to patients who demonstrate cancer progres-
sion during surveillance.

Multiple studies have shown that active surveillance can
spare about 50% of low-risk patients from treatment, with little
risk of developing metastatic disease (ie, missing the opportu-
nity for cure).6,7 Based on these results, active surveillance is
now recommended for patients with low-risk prostate cancer
by many guideline panels including the National Comprehen-
sive Cancer Network,3,8,9 and its use is increasing. An area of con-
troversy is whether active surveillance is equally safe for Black
patients. Current guidelines describe Black race as an impor-
tant risk factor when considering active surveillance for low-
risk patients.3,8,9 This is because prior studies have shown that
among Black patients, compared with White patients, the on-
set of prostate cancer is earlier and tumor volumes are greater
even among men with low-risk disease.10 Further, existing data
show that Black patients with low-risk prostate cancer who un-
derwent radical prostatectomy were more likely to harbor more
aggressive disease on surgical pathology compared with White
patients.10 Among several studies to date that evaluated active
surveillance in Black patients and White patients, the Black co-
hort exhibited higher rates of cancer progression (odds ratio,
1.97-4.60) and remained on active surveillance for relatively
shorter periods (31.2 months vs not reached, respectively).10

These prior studies have established that Black patients di-
agnosed with apparent “low-risk” prostate cancer may have
more biologically aggressive disease compared with White pa-
tients. Together with a 2-fold higher prostate cancer mortal-
ity among Black patients, compared with White patients, even
for Gleason score 6 cancer (mortality rates of 0.22% vs 0.40%,
respectively),11 a relative underutilization of active surveil-
lance in Black patients has been noted.12 It is unknown whether

this underutilization of active surveillance among Black men
is appropriate or represents another form of care disparity given
the potential benefits of active surveillance in reducing harms
from overtreatment.

In this issue of JAMA, Deka et al13 report a retrospective co-
hortanalysisof2280Blackpatientsand6446Whitepatientswith
low-risk prostate cancer who underwent active surveillance in
the Veterans Health Administration (VHA) Health Care System.
In this study, at 10 years, higher rates of disease progression
(59.9% vs 48.3%) and definitive treatment (54.8% vs 41.4%) were
observed among Black patients compared with White patients,
but there were no significant differences in development of me-
tastases (1.5% vs 1.4%), prostate cancer–specific mortality (1.1%
vs 1.0%), or all-cause mortality (22.4% vs 23.5%).

The study excluded patients who did not receive a surveil-
lance prostate biopsy, and analyzed Black and White patients
who received similar surveillance rigor with PSA testing (me-
dian of 12 tests per patient in both groups) and biopsy (median
of 2 biopsies per patient in both groups). Data from this study
are consistent with prior research that demonstrated higher rates
of progression among Black patients with “low-risk” prostate
cancer and higher rates of definitive therapy. Nevertheless, in
the equal-access VHA health care setting in the study by Deka
et al,13 low and similar rates of metastasis and mortality among
Black and White men were achieved. Further, active surveil-
lance allowed more than 40% of Black men with low-risk pros-
tate cancer to avoid treatment within 10 years.

While these findings suggest that active surveillance can
be safe and effective for Black men, a cautionary note must be
raised regarding generalizing results from the equal-access VHA
medical centers to more common care contexts. Because Black
patients have more biologically aggressive prostate cancer and
higher progression rates during active surveillance compared
with White men, there is a greater need for Black men in the
general population to have access to high-quality and timely
care to avoid delays in diagnosing cancer progression and re-
ceiving definitive treatment. However, existing literature has
repeatedly demonstrated widespread inequities whereby Black
patients with prostate cancer, compared with White patients,
are less likely to receive radical prostatectomy and radio-
therapy, and are more likely to experience treatment delays.14-16

Moreover, the rigor of implementation of active surveil-
lance care processes in routine clinical practice is largely un-
known. Using data from a prospective population-based ac-
tive surveillance cohort, Peterson et al17 analyzed 346 patients
(including 82 Black patients, 258 White patients, and 6 pa-
tients of Asian, American Indian, or unknown race) enrolled
from across North Carolina in collaboration with the state can-
cer registry. Only 58% of patients received routine surveillance
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PSA tests within the first 2 years and only 45% received a sur-
veillance biopsy; overall, only 32% received guideline-
recommended surveillance monitoring. Many of these pa-
tients (ie, the 55% who did not receive a surveillance biopsy)
would have been excluded from the study by Deka et al13 and
are not represented in published prospective studies6 that en-
sured patients had rigorous and timely monitoring.

Another recent study provides complementary evidence
that racial disparities in prostate cancer outcomes can be re-
duced by improved access to care. Dess et al18 analyzed data
from the Surveillance, Epidemiology, and End Results regis-
tries, which represent care and outcomes in clinical practice,
VHA Health Care System; and National Cancer Institute–
sponsored clinical trials. Compared with White patients,
Black patients with prostate cancer in the Surveillance,
Epidemiology, and End Results registries had higher rates of
prostate cancer–specific mortality, although this difference was
not observed in the VHA or clinical trial cohorts.18 Together,
the findings of Dess et al18 and from the study by Deka et al13

suggest that racial disparities in prostate cancer outcomes are
addressable, and any biologic differences between the can-
cers of Black vs White patients can be overcome.

For active surveillance to become a safer reality for most
patients with low-risk prostate cancer, Black and White alike,
who are not treated in clinical trials or equal-access health

care settings, active surveillance research must move into
population-based settings. For example, additional studies
are needed to examine the rigor of surveillance monitoring in
population-based cohorts, to evaluate the timeliness of can-
cer progression diagnosis and treatment, and to test inter-
ventions to mitigate care disparities. Whether Black men and
White men with low-risk prostate cancer receiving active sur-
veillance have similarly good outcomes in the general popu-
lation remains unknown. Additional research to examine
whether the use of genomic tests at the time of diagnosis can
mitigate the biologic differences, so that “low-risk” cancer for
Black patients and White patients are more similar, may pro-
vide additional useful information.

Findings from the study by Deka et al13 in this issue of
JAMA suggest that for patients being treated in equitable care
delivery systems such as the VHA, active surveillance
appears comparably safe for Black men as for White men.
Further reassurance would be gained from research showing
similar outcomes in broader general population settings out-
side of the VHA context. Until such evidence is available,
concerns about biologic differences in prostate cancer
between Black and White men and potential disparities in
receiving timely surveillance monitoring and treatment on
cancer progression may continue to drive lower rates of
active surveillance use among Black patients.
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