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Abstract

BACKGROUND: Retrospective analyses of randomized trials suggest that Black men with 

metastatic castration-resistant prostate cancer (mCRPC) have longer survival than White men. The 

authors conducted a prospective study of abiraterone acetate plus prednisone to explore outcomes 

by race.

METHODS: This race-stratified, multicenter study estimated radiographic progression-free 

survival (rPFS) in Black and White men with mCRPC. Secondary end points included prostate-

specific antigen (PSA) kinetics, overall survival (OS), and safety. Exploratory analysis included 

genome-wide genotyping to identify single nucleotide polymorphisms associated with progression 

in a model incorporating genetic ancestry. One hundred patients self-identified as White (n = 50) 

or Black (n = 50) were enrolled. Eligibility criteria were modified to facilitate the enrollment of 

individual Black patients.

RESULTS: The median rPFS for Black and White patients was 16.6 and 16.8 months, 

respectively; their times to PSA progression (TTP) were 16.6 and 11.5 months, respectively; 

and their OS was 35.9 and 35.7 months, respectively. Estimated rates of PSA decline by ≥50% in 

Black and White patients were 74% and 66%, respectively; and PSA declines to <0.2 ng/mL were 

26% and 10%, respectively. Rates of grade 3 and 4 hypertension, hypokalemia, and hyperglycemia 

were higher in Black men.

CONCLUSIONS: Multicenter prospective studies by race are feasible in men with mCRPC but 

require less restrictive eligibility. Despite higher comorbidity rates, Black patients demonstrated 

rPFS and OS similar to those of White patients and trended toward greater TTP and PSA declines, 

consistent with retrospective reports. Importantly, Black men may have higher side-effect rates 

than White men. This exploratory genome-wide analysis of TTP identified a possible candidate 

marker of ancestry-dependent treatment outcomes.

Keywords

abiraterone acetate; African American; castration resistant; hormone therapy; metastatic prostate 
cancer; prednisone; prostate-specific antigen (PSA); race

INTRODUCTION

Compared with other common cancers in the United States, prostate cancer has 1 of the 

most dramatic racial disparities in incidence and outcomes.1 Evidence suggests that Black 

men develop prostate cancer at an earlier age, are more likely to present with advanced-stage 

disease, have a greater risk of early biochemical recurrence and metastasis, and have a 

shorter cancer-specific survival.2 Access to medical care clearly plays a key role in prostate 

cancer disparities.3 It is also likely that ancestry-related biologic differences contribute to 

prostate cancer disparities. Regardless of the causes, Black men account for roughly 30% 

of all prostate cancer deaths in the United States yet routinely represent ≤5% of participants 

in registration trials in castrate-resistant prostate cancer (CRPC), if reported at all.4–8 To 

improve the survival of Black Americans with prostate cancer, we have to improve access to 

care and, in particular, inclusion in prospective interventional trials.9
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Despite more aggressive disease at presentation and progression, there are growing 

retrospective data to suggest that Black men with metastatic CRPC (mCRPC) may respond 

better than White men when both are enrolled in clinical trials. We and others first reported 

this in 2007, when a retrospective meta-analysis of baseline characteristics of patients with 

mCRPC participating in cooperative group studies revealed a modest survival advantage 

associated with men who self-identified as Black.10,11 We and others have subsequently 

confirmed this association through a much larger meta-analysis of 9 phase 3 trials of 

docetaxel-based regimens in men with mCRPC, demonstrating in multivariable analysis a 

19% reduction in the risk of death associated with docetaxel treatment in self-described 

Black men.12 In addition, through a prospective observational cohort study of sipuleucel-T, 

a US Food and Drug Administration-approved autologous cellular immunotherapy approved 

for the treatment of men with mCRPC, we and others have demonstrated a clinically 

significant 40% improvement in survival for Black men compared with White men after 

adjustment for known prognostic factors.13,14 Recently, a meta-analysis of randomized 

controlled trials by the National Radiation Oncology Group revealed that Black men had 

a significantly lower hazard ratio for overall survival (OS) compared with White men on 

study.15 Those authors concluded that Black race did not appear to be associated with 

inferior stage-for-stage prostate cancer-specific mortality. A large disparity remained in 

all-cause mortality for Black men with nonmetastatic prostate cancer.

We hypothesized that Black men may also be more responsive to novel hormonal 

therapy in prostate cancer. Abiraterone acetate and prednisone (AAP) is a US Food 

and Drug Administration-approved treatment for men with metastatic castration-sensitive 

prostate cancer (mCSPC) based on the STAMPEDE trial (ClinicalTrials. gov identifier 

NCT00268476) and the LATITUDE study (ClinicalTrials.gov identifier NCT01715285) 

and for men with mCRPC based on the Cougar 302 (COU-302) study (ClinicalTrials.gov 

identifier NCT00887198), an international phase 3 trial of AAP versus prednisone plus 

placebo in men with chemotherapy-naive mCRPC that demonstrated improvements in 

both radiographic progression-free survival (rPFS) and OS.4 Key secondary end points, 

including the prostate-specific antigen (PSA) response rate and the time to PSA progression 

(TTP), also strongly favored patients who received AAP.4 Unfortunately, similar to other 

international phase 3 trials, Black men comprised of only 3.6% of the study population. 

Interestingly, in an exploratory retrospective analysis, we and others demonstrated that 

the estimated rate of a PSA decline ≥90% was higher in Black men compared with the 

overall study population (53.3% vs 30.8%), as was the estimated median TTP (16.6 vs 11.1 

months), but there was no difference in the median rPFS (16.5 months for both).16 In an 

effort to further explore this trend, we performed a single-center retrospective analysis of 

men with mCRPC who received treatment with AAP, were selected 2:1 by race, and were 

controlled for prior chemotherapy.17 That study revealed higher rates of PSA decline in 

Black men versus White men.17 More recently, using the Veterans Health Administration 

Database, we demonstrated a statistically significant improvement in OS for Black men 

compared with White men who had mCRPC treated with AAP or enzalutamide, with the 

analyses adjusted for prognostic and comorbid factors (hazard ratio [HR], 0.826; 95% CI, 

0.732–0.933; P = .0020).18
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We performed a prospective, multicenter study of AAP treatment in 100 men who had 

mCRPC (50 Black men and 50 White men, based on self-identified race) to demonstrate 

that it is feasible to enroll an equal percentage of Black men to therapeutic trials, to report 

on the respective outcomes by race, and to collect on-study blood and tissue specimens for 

correlative science. Based on our retrospective analyses, a direct comparison of outcomes 

by race would require a phase 3 trial of significantly greater size. Instead, we performed 

a smaller multicenter pilot study to explore the clinical outcomes associated with each 

group in parallel to prospectively evaluate the trends observed retrospectively and to 

perform correlative analyses. To our knowledge, no prospective studies with prespecified 

race-based cohorts have been successfully completed to date in men with mCRPC, although 

they have been attempted.19 Here, we report here our final clinical results and the 

preliminary identification of a candidate single-nucleotide polymorphism (SNP) associated 

with outcomes of patients who received AAP in a model that included ancestry. This study is 

registered under Clinicaltrials.gov (identification number NCT01940276).

MATERIALS AND METHODS

Study Design

This trial was a noncomparative, open-label, multicenter pilot study of AAP in Black men 

and White men with mCRPC. The primary objective was to prospectively estimate rPFS 

in Black men and White men with mCRPC who received AAP. Patients self-identified 

their race and were treated until they developed evidence of clinical or radiographic disease 

progression, according to the Prostate Cancer Working Group 2 (PCWG2) definition,20 or 

until 2 years after treatment, at which point they were rolled over to the standard of care (see 

Supporting Fig. 1).

Study End Points

The primary end point was rPFS based on PCWG2 criteria.20 Secondary, PSA-based end 

points included estimation of the percentage of men who achieved PSA declines of 30%, 

50%, or 90% from baseline, the time to PSA nadir, TTP, and the percentage of men who 

achieved PSA levels <0.1 and <0.2 ng/mL. Other secondary end points included incidence 

of bone flares (as previously described),16,21 safety, tolerability, and OS. In particular, we 

captured possible side effects associated with AAP treatment, including, but not limited to, 

fatigue, hypertension, peripheral edema, constipation, nausea, vomiting, anorexia, headache, 

hot flashes, and falls, as well as common laboratory abnormalities, including hyperglycemia, 

hypokalemia, hypomagnesemia, anemia, and increases in liver enzymes (according to the 

National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0). 

An exploratory genome-wide analysis was conducted to assess the role of heritable genetic 

variation with respect to clinical outcomes in the study population.

Study Sites and Patients

The study was sponsored by Duke University Health System and was deemed 

Investigational New Drug-exempt. The work was funded by Janssen Scientific Affairs, 

LLC, through an investigator-initiated contract with Duke and was approved by the Duke 
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Institutional Review Board. This was a multicenter study that was monitored by the Duke 

Cancer Institute clinical research unit monitoring core.

Key eligibility included: 1) evidence of castration-resistant disease, as described in 

the online Supporting Methods22–29; 2) metastatic disease on conventional technetium 

bone scan and computed tomography imaging, 3) testosterone ≤50 ng/dL, 4) minimal 

hematologic, hepatic, and chemistry laboratory values (see Supporting Methods). All 

patients provided written informed consent. Importantly, we recognized that our Black 

patients may have had higher risks of diabetes mellitus and/or hypertension under 

suboptimal control. Therefore, we amended our eligibility from the original COU-302 phase 

3 trial to include all patients who had preexisting hypertension except, for those who 

had uncontrolled baseline blood pressure ≥160/95. We also included all patients who had 

diabetes mellitus except for those poorly controlled. Other amendments made for individual 

Black patients who otherwise met eligibility criteria included changing tumor assessments 

from those with measurable disease to those with evaluable only disease, extending the 

window for baseline scans out to 6 weeks, and allowing for only a 2-week washout for 

those who received prior antiandrogen therapy. All of these changes were made in response 

to individual Black patients who otherwise would have been excluded from our study. In 

addition, we increased our number of participating centers from 3 to 10, selecting additional 

sites with high Black patient representation.

Genotyping

Genomic DNA from 88 consented patients, 43 white and 45 Black, was genotyped on 

the Illumina Infinimum Multi-Ethnic Global BeadChip. The Consolidated Standards of 

Reporting Trials (CONSORT) chart in Supporting Figure 2 provides additional details about 

the filtering process. The experimental design also included 2 patient DNA replicates and 

12 controls from the International HapMap Project database. The assay was performed by 

the Duke Molecular Physiology Institute Molecular Genomics Shared Resource. Additional 

technical details are provided in the online Supporting Methods. The genotyping data and 

associated clinical data used in this analysis will be made available through the database of 

Genotypes and Phenotypes (dbGaP).

Trial Design and Data Analysis

The primary objective of this study was to estimate rPFS distribution in Black and White 

patients, as determined by progression based on PCWG2 criteria, symptomatic deterioration, 

onset of a skeletal-related event, or death. Based on the report by Ryan et al, the median time 

to rPFS was assumed to be 16.5 months in each group.4 With an accrual rate of 50 patients 

per group over a 12-month accrual period, a 24-month follow-up period, and assuming that 

rPFS follows an exponential distribution, based on 5000 simulations, the average width 

of a 2-sided 95% confidence interval (95% CI) for the median rPFS was 16 months. The 

expected number of rPFS events was 26 within each group.

The Kaplan-Meier product-limit approach was used to estimate the progression-free survival 

and OS distributions for patients within each racial group. The proportions of patients who 

achieved PSA declines from baseline of ≥30%, ≥50%, and ≥90% were estimated, and the 
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exact binomial distribution was used to compute 95% CIs. Common Terminology Criteria 

for Adverse Events, version 4.0, was used to assess adverse events for safety end points.

Genetic analyses were conducted using a Cox model to identify SNPs for which either 

the genotype or a local ancestry effect was associated with TTP, using global ancestry as 

a covariate. The joint hypothesis of no genetic effect (ie, that neither genotype nor local 

ancestry is associated with TTP) was tested for each SNP using an asymptotic P value. 

Because these analyses were considered exploratory, they were adjusted neither to account 

for the variation for substituting estimates of genotypes and local and global ancestry for the 

actual quantities nor for multiple testing. An additional Cox analysis of rPFS for selected 

SNPs from the TTP model was also completed. Further technical details are provided online 

(see Supporting Methods).

RESULTS

Baseline Patient Characteristics

Our study enrolled patients at 10 sites between December 2013 and October 2016. Accrual 

of Black and White men was relatively balanced across sites (see Supporting Fig. 3). 

A CONSORT diagram demonstrating patient dropout is provided in Figure 1. Baseline 

demographics are listed in Table 1 and reveal similar characteristics between the 2 groups, 

including age, Gleason grade and stage at diagnosis, and patterns of metastases. Differences 

in performance status, median time from diagnosis to enrollment, median PSA level at 

enrollment, and prior treatments were not statistically significant.

Similarly, the incidence of baseline comorbidities and symptoms varied by cohort (Table 

2). Overall, Black men had modestly higher rates of hypertension (88% vs 68%), 

hypercholesterolemia (42% vs 30%), and obesity, defined as a body mass index ≥30 km/m2 

(50% vs 44%); however, a prior history of diabetes stood out as disproportionately present in 

Black men compared with White men (42% vs 10%).

Clinical Efficacy

The median time to follow-up was 24.8 months (95% CI, 24.3–27.0 months). The primary 

end point for the study, rPFS, is presented in Figure 2. There were 35 rPFS events the Black 

cohort and 35 rPFS events in the White cohort. The estimated median rPFS distribution was 

16.6 months (95% CI, 12.6–22.1 months) for the Black cohort and 16.8 months (95% CI, 

11.0–33.7 months) for the White cohort.

Differences in PSA kinetics were observed across various time points and thresholds by 

race. Black men had a median TTP of 16.6 months (95% CI, 11.6 months to not reached), 

whereas White men had a median TTP of 11.5 months (95% CI, 8.5–19.3 months) (Fig. 

3), similar to prior retrospective reports. Among Black men, the estimated rates of PSA 

decline from baseline by ≥30%, ≥50%, and ≥90% were 82%, 74%, and 48%, respectively, 

and, among White men, the rates were 78%, 66%, and 38%, respectively (Table 3). Black 

men also had a lower rate of no PSA decline as the best response (4%; 95% CI, 0.004–0.14) 

compared with White men (10%; 95% CI, 0.03–0.21). The best PSA decline to <0.1 ng/mL 

was observed in 18% of Black men, and the best PSA decline to <0.2 ng/mL was observed 
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in 26% of Black men (Table 3). Among White men, the best PSA decline to <0.1 ng/mL was 

observed in 8%, and the PSA decline to <0.2 ng/mL was observed in 10%.

Black men and White men had the same number of deaths (27 each). The median OS was 

35.9 months (95% CI, 24.5–43.0 months) in Black patients and 35.7 months (95% CI, 27.1 

to not reached) in White patients (Fig. 4). The observed rate of bone scan flare among 

Black men was 16% in their first on-study imaging, similar to previous observations with 

enzalutamide, whereas the bone scan flare rate among White men was only 4%.26

Safety

The most common adverse events (≥10%) reported on study are listed in Table 4. Overall, 

the toxicity profile was similar to that in prior reports; however, the incidence of some 

toxicities appeared to vary by cohort. Black men and White men, respectively, reported 

different rates of fatigue (26% and 42%, respectively), cough (18% and 30%), headache 

(6% and 18%), falls (8% and 14%), vomiting (6% and 16%), peripheral edema (26% and 

16%), constipation (28% and 10%), anorexia (20% and 4%), hot flashes (20% and 2%), and 

dyspepsia (14% and 6%).

Laboratory adverse events were similar to those reported previously,4 although they varied 

in incidence by cohort. Estimated rates differed in Black men and White men for both 

all-grade hyperglycemia (26% and 14%) and grade 3 and 4 hyperglycemia (10% and 4%), 

respectively. Estimated rates of hypokalemia (34% and 20%) and hypomagnesemia (16% 

and 8%) also differed in Black men and White men, respectively. In particular, grade 3 

and 4 rates of hypokalemia were more frequent among in Black men compared with White 

men (12% and 4%, respectively). There was no evidence of higher baseline screening rates 

of electrolyte abnormalities, and diuretic antihypertensive medications were not commonly 

used in either population. Glucocorticoid use (prednisone) was mandated on study (5 mg 

twice daily), although dose adjustments were allowed at the discretion of the treating 

physician.

Genetic Analyses

A genome-wide analysis was conducted on the basis of data from 83 patients across 934,674 

SNPs. In Table 5, we present results for the top genic SNPs, ranked according to their 

corresponding unadjusted P values (≤1.0e-07), for the association with TTP. Of the top 

genic SNPs, 6 of 9 had a greater prevalence in White patients. In particular, we identified 

a missense variant in SPHK1 interactor, AKAP domain containing (SPHKAP) (reference 

SNP rs16824283) with high ancestral variation, with a minor allelic frequency of 0.28 for 

White patients and 0.06 for Black patients (see Supporting Table 1). Three other SNPs in 

the SPHKAP gene were identified from our top ranking SNPs, and all demonstrated higher 

prevalence in our White patients.

Next, we cross-referenced these SNPs with the large HumanVar and HumanDiv 

Polymorphism Phenotyping, version 2 (Polyphen-2) databases, which are used to predict 

for pathogenicity. The rs16824283 SNP revealed scores of 0.78 and 0.96 in HumanVar 

and HumanDiv Polyphen-2, respectively, predicting that this SNP is possibly or probably 

deleterious and worthy of further independent evaluation.30 Similar results were seen 
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compared with the rPFS and OS results, although there were fewer events with these end 

points. Additional information on these SNPs is provided in Supporting Table 1.

DISCUSSION

To our knowledge, our study is the first interventional trial in mCRPC to prespecify parallel 

patient treatment groups by self-identified race and to evaluate clinical efficacy and safety 

outcomes prospectively by race. Our study was designed to enroll equal numbers of Black 

men and White men with mCRPC, although White men made up a greater percentage 

of men with mCRPC who received care at many of our sites. In addition, we allowed 

a more liberal eligibility criteria for common comorbidities like hypertension or diabetes 

and amended our study several times to broaden eligibility in response to individual Black 

patients who otherwise would have been excluded for a single factor. Consequently, we 

might have expected worse tolerance and efficacy among Black men with baseline higher 

rates of comorbidities; however, such outcomes were not observed.

Our study was not designed to compare outcomes by race; however, as with other 

retrospective studies, we observed that Black men who had mCRPC and received AAP 

treatment demonstrated higher rates of unconfirmed PSA declines and a greater magnitude 

of PSA decline, including men who reached undetectable PSA levels, and a longer TTP 

compared with White men who had mCRPC. These clinical outcomes are consistent with 

our prior retrospective analyses from the phase 3 COU-302 trial and our multi-institutional 

analyses.4,12,31 The median TTP in the COU-302 overall study population was 11.1 months, 

similar to that of our White cohort (11.5 months); whereas, in a retrospective analysis of 

Black men from the COU-302 trial, the median TTP (16.5 months) was similar to that in 

our Black cohort (16.6 months).4,16 In practice, many practitioners will continue to treat 

men on abiraterone who have PSA progression after a nadir and will wait for radiographic 

progression, as was done in the COU-302 study. However, if Black men are more likely 

to develop radiographic progression close to the TTP, this may warrant a different practice 

pattern. More prospective data are needed to confirm these patterns and the timing of 

progression.

Biologically, because PSA expression is transcriptionally regulated by androgen receptor 

signaling, we hypothesize that differences in hormonal signaling by race in men with 

mCRPC could alter PSA response and progression. Finally, in our study, the longer term 

outcomes of OS and rPFS were similar by race, providing encouraging data to support 

intentional broadening of eligibility criteria to improve the inclusion of disproportionately 

affected Black men with mCRPC into prospective trials.

We report clinical differences in adverse events by race, which may be clinically important, 

specifically including greater rates and greater severity of adverse events related to adrenal 

hormone suppression (ie, hypertension, hypokalemia, and hypomagnesemia) in Black men 

compared with White men, which has not previously been recognized. If confirmed, these 

results could support different thresholds for monitoring and managing these important 

adverse events by race. For instance, AAP has also been studied using a lower starting dose 

of prednisone (5 mg daily instead of 5 mg twice daily).32 Although adverse event rates were 
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similar with a lower prednisone dose, Black men were underrepresented in the study. We 

also observed differences in symptom reporting on patients by race. The extent to which this 

was driven by differences in culture, education, or trust is unknown in our study but warrants 

further prospective investigation.

In the current prospective study, we were able to collect DNA to perform genome-wide 

genotyping and initially assess the role of heritable genetic variation with respect to 

outcomes in this mCPRC patient population stratified by race. In addition to assessing 

the prevalence of genetic variation caused by genotype, ie, the number of copies (0, 1, or 

2) of allelic alterations inherited from one’s parents, we also assessed the role of ancestry-

dependent variation quantified by local ancestry, ie, the number of copies of DNA inherited 

from the African ancestor. We adjusted the results further based on the estimated average 

proportion of African DNA, or global ancestry, as a continuous variable. This exploratory 

analysis identified a missense variant, rs16824283, as 1 of the top SNPs associated with 

TTP, unadjusted P values < 6.8e-07, and HR estimates of 2.15 for genotype (95% CI, 

1.04–4.43) and 12.37 for local ancestry (95% CI, 2.18–7 0.06). The SNP rs16824283 

is located in SPHKAP, which functions as a protein coding gene. SPHK1 has high 

predicted pathogenicity based on HumanVar and HumanDiv Polyphen-2 scores and has 

an allelic frequency that may vary considerably across ancestral populations. HumanVar 

and HumanDiv Polyphen-2 scores of 0.78 and 0.96, respectively, predict that this SNP 

is probably or likely functionally damaging,30 whereas SIFT scores from 0.013 to 0.031 

(Ion Reporter Software) predict that this SNP is deleterious.33 Cross-referencing this SNP 

in the Single Nucleotide Polymorphism Database (dbSNP), another large population-based 

database for SNPs, the minor allelic frequency of rs16824283 in European populations 

ranged from 0.26 to 0.30, compared with an estimated minor allelic frequency for African or 

African American populations in the range from 0.03 to 0.06.34–36

The biologic significance of SPHK1 and its downstream protein, sphingosine-1-phosphate 

(S1P) are well characterized in prostate cancer. SPHK1 has been associated with PSA, 

tumor volume, positive margins, surgical and treatment failure, Gleason grade, and survival 

and with driving prostate cancer growth, migration, invasion, and metastasis.37–40 In 

addition, circulating S1P levels have been associated with the time to PSA and radiographic 

progression and the time to metastasis.41 In the context of prostate cancer treatment, 

SPHK1 expression modulates chemotherapy and radiotherapy efficacy.42–47 Moreover, in 

the metastatic bone microenvironment, S1P promotes proliferation and chemotherapeutic 

and radiotherapy resistance.48 SPHK1 also modulates hypoxia.49–53 Therefore, the biologic 

and predictive significance of SPHKAP/SPHK1 as a predictor of clinical benefit from AAP 

based on ancestry is worthy of further investigation.

Our study has several limitations. As mentioned above, this was a noncomparative study 

to evaluate clinical outcomes for each group in parallel. Therefore, the cross-population 

comparisons should be interpreted as exploratory and hypothesis-generating/supportive, but 

not conclusive. Similarly, based on our small sample size, our SNP analyses should be 

viewed as exploratory, with a potential for measurement error in the local and global 

ancestry estimates or associations with other imbalances in comorbidities.54,55 We are 

currently conducting a second, race-stratified study of abiraterone acetate, prednisone, and 
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apalutamide (ClinicalTrials.gov identifier NCT03098836) to independently assess these 

associations and other ancestry-related biologic determinants of outcome in this patient 

population.

Finally, this study demonstrates the feasibility of prospective race-based studies inclusive of 

a high percentage of Black men. With proper representation in treatment trials, more insights 

into how Black patients tolerate and respond to therapy based on genetic and cultural factors 

can be gained. Ultimately, larger prospective randomized studies, proportionately inclusive 

of Black men, will be necessary to investigate fully the biologic determinants associated 

with ancestry and outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
This clinical Consolidated Standards for Reporting Trials (CONSORT) diagram illustrates 

screen failures according to race and final intention-to-treat patient populations.
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Figure 2. 
Kaplan-Meier curves illustrate radiographic progression-free survival (rPFS) in Black 

patients (black curve) and White patients (gray curve). Median rPFS estimates are shown 

with 95% CIs. This graph is for illustrative purposes only; the study was not powered for 

cohort comparisons. Any comparison is for hypothesis generation only.
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Figure 3. 
Kaplan-Meier curves illustrate the time to prostate-specific antigen progression (TTP) in 

Black patients (black curve) and White patients (gray curve) who had metastatic, castrate-

resistant prostate cancer and received treatment with abiraterone acetate plus prednisone. 

Median TTP estimates are shown with 95% CIs. This graph is for illustrative purposes 

only; the study was not powered for cohort comparisons. Any comparison is for hypothesis 

generation only. NR indicates not reached.
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Figure 4. 
Kaplan-Meier curves illustrate overall survival (OS) in Black patients (black curve) and 

White patients (gray curve) who had metastatic, castrate-resistant prostate cancer and 

received treatment with abiraterone acetate plus prednisone. Median OS estimates are shown 

with 95% CIs. The graph is for illustrative purposes only; the study was not powered for 

cohort comparisons. Any comparison is for hypothesis generation only. NR indicates not 

reached.
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TABLE 3.

Proportion of Prostate-Specific Antigen Decline From Baseline for Black Men and White Men Who Had 

Metastatic, Castrate-Resistant Prostate Carcinoma Treated With Abiraterone Acetate Plus Prednisone

Percentage of Men (95% CI)

PSA Status Black Men White Men

Decline ≥30% 82 (0.69–0.91) 78 (0.64–0.88)

Decline ≥50% 74 (0.60–0.85) 66 (0.51–0.79)

Decline ≥90% 48 (0.34–0.63) 38 (0.25–0.53)

No PSA decline 4 (0.004–0.14) 10 (0.03–0.21)

PSA < 0.1 ng/mL 18 (0.1–0.3) 8 (0.02–0.2)

PSA < 0.2 ng/mL 26 (0.14–0.4) 10 (0.03–0.21)

Abbreviation: PSA, prostate-specific antigen.
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