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Abstract

:

African American (AA) men have increased risk of prostate cancer diagnosis and mortality, but the cause remains unknown. MRI fusion improves diagnosis of localized prostate cancer, particularly in anterior lesions; however, cost and access are limited in a community practice setting. By utilizing a diverse cohort of veterans with equal access to care in a single payer system, we describe prostate cancer detection. We queried a prospectively maintained institutional review board-approved database of men undergoing prostate biopsy for untreated prostate cancer. We included all consecutive patients from October 2017 to February 2020. Statistical analysis including Kaplan–Meier Curves, Fisher’s exact test, and Forest plot was performed. From 246 consecutive patients, 166 were AA and 80 were non-AA. There were similar distributions of PSA, PSAD, and number of targetable lesions between the AA and non-AA cohort (p > 0.05 for all). We found no difference in location on MRI between race groups. There was similar cancer detection, focusing on anterior lesions and rate of positive Gleason grade (≥GG1) and clinically significant (≥GG2) cancer between cohorts. In a predominant AA cohort of veterans, we found similar distribution of location for MRI-targeted lesions, along with rates of tumor detection and aggressiveness of disease. In this single payer veteran population, we did not identify specific biologic differences inherent to tumor detection between AA and non-AA patients.
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1. Introduction


Racial disparities in cancer outcomes continue to be a significant point of concern for the United States’ health system. In the urologic community, racial disparity is intensely present in prostate cancer outcomes. Despite many advances in prostate cancer diagnosis, risk stratification, and treatment options, African American (AA) patients have clinically worse outcomes when compared with non-AA cohorts. The incidence of prostate cancer is 60% greater in AA men than their white counterparts, and almost a twofold increase in prostate cancer-related deaths have been documented for AA men. AA men are also more likely to show disease progress while on active surveillance (AS) and throughout their treatment course after failing AS. Additionally, they have worse final pathologic outcomes, even when initially diagnosed with low-risk tumors [1,2].



Since multiparametric MRI (mpMRI) of the prostate with accompanying MRI fusion biopsy has become increasingly utilized, it has consistently demonstrated the ability to identify small clinically significant malignancies. MRI is relatively expensive, which may be why it is not commonly performed in patients outside of large academic centers; however, it has become more accessible in community practice, with a recent national survey demonstrating 38% of private urologists have implemented it in their practice as compared to 72% of academicians [3].



There has been significant under sampling of mpMRI and fusion biopsy data in both the veteran and AA communities, and a paucity of mpMRI data for AA patients makes understanding baseline characteristics and possible differences challenging. This overall scarcity of information makes comprehensive recommendations about AS inclusion criteria based on race limited, and the use of mpMRI may allow for a more sophisticated risk stratification. We sought to describe the findings of a large, primarily AA cohort of mpMRI data and its relationship to anatomic pathology from associated fusion biopsy data.




2. Materials and Methods


From October 2017 to February 2020, all veterans who qualified for a transrectal ultrasonography (TRUS) prostate biopsy were recommended to undergo a mpMRI for future MRI/TRUS fusion biopsy using the UroNav® (Phillips, Cambridge, MA, USA) fusion biopsy system at our institution. Patients were then enrolled into our prospective study, at a single-center institution, approved by the Southeast Louisiana Veterans Health Care System (SLVHCS) IRB. A total of 246 patients met our inclusion criteria and were registered into this study. The inclusion criteria were as follows: men presenting for detection or surveillance of localized prostate cancer with a life expectancy ≥10 years or men on an AS protocol for a previously diagnosed prostate cancer. All patients in this study underwent an MRI/TRUS fusion biopsy using the UroNav®.



Prior to biopsy, the patient’s mpMRI was graded by a single abdominal radiologist at our institution using the Prostate Imaging Reporting and Data System (PIRADS). Biopsies were performed under the guidance of fellowship-trained urologic oncologists and took place in the urology clinic. Following biopsy, tissue cores were sent to the SLVHCS pathology department for evaluation. If concerns were raised by the pathologist, an additional pathologist’s opinion was obtained. If consensus on a patient’s Gleason grade (GG) was not agreed upon, pathology slides were sent for central reading at the Joint Pathology Center.



MRI imaging was paired with real-time TRUS imaging after the organ was outlined, registered, and fused per standard protocol. All targetable lesions identified on pre-biopsy MRI were sampled with at least two cores per lesion, starting with the highest risk lesion first and working down in PIRADS grades. Using the UroNav® software, we kept track of the previous samples to ensure adequate biopsy. After targeted lesions were biopsied, patients then underwent a standard 12-core prostate biopsy.



Statistical Analysis


Patient clinical demographics, laboratory values, and biopsy profiles were evaluated using a statistical computational language called R 4.0.2 (Ann Arbor, MI, USA). Categorical comparisons were performed using Fisher’s exact tests. Continuous were assessed using a t-test, and granted data were normally distributed. Non-parametric continuous data were evaluated using the Mann–Whitney test. A Wilcoxon signed rank test was used to determine the differences in GG per PIRAD score. Receiver operating characteristics (ROCs) were generated using R package “pROC” [4]. Logistic regression was used to evaluate correlations between clinical features and GG. Prostate biopsy heatmaps were generated using R. All tests were two-tailed, using a significance cutoff of p < 0.05.





3. Results


A total of 246 patients (166 AA and 80 non-AA) met inclusion criteria and were entered into this study for analysis. Demographic characteristics throughout the groups were closely aligned; racial groups displayed statistically comparable median age and BMI and are described in Table 1. The median pre-biopsy prostate-specific antigen (PSA) was 6.34 (IQR, 4.29) for AA and 6.38 (interquartile range (IQR), 5.10) for non-AA (p = 0.74). Prostatic volumes calculated by MRI were also similar, 56g (IQR, 40.6) for AA and 50.3g (IQR, 33.3) non-AA (p = 0.16). The number of patients receiving a previous prostate biopsy was comparable between racial groups (p = 0.61). Additionally, AA patients had similar number of regions of interest (ROI) lesions on MRI compared to their non-AA cohort members.



A multivariable logistic regression analysis was performed to determine the predictors associated with locating positive cancer (GG ≥ 1) on biopsy. Predictors of identifying GG ≥ 1 disease were decreasing MRI volume and any PIRADS-graded lesion with respective odds ratios of 0.97 (CI, 0.96–0.99) and 1.94 (CI, 1.34–2.87). A decreasing MRI volume and increasing PIRADS was associated with an increased rate of cancer (p < 0.001 both). Race was not found to be a predictor of locating GG ≥ 1 disease (p = 0.16) (Table 2).



MRI PIRADS findings were then compared by lesion location between our racial groups (Figure 1). Both groups predominantly had lesions in the periphery of the prostatic, which is consistent with expected tumor distribution as described in the literature. The overall rate of positive cancer (GG ≥ 1) per ROI using the UroNav® software was found to be comparable between races (p = 0.38). This finding was mirrored with the rates of clinically significant (GG ≥ 2) cancer (p = 0.99). AA displayed no statistical difference in having less anterior MRI ROI lesions than non-AA patients (p = 0.064). Of the lesions sampled in the anterior prostate, AA and non-AA patients displayed comparable positive biopsy rates on both overall (GG ≥ 1) and clinically significant (GG ≥ 2) cancer per PIRADS. Additionally, when stratifying for PIRAD score at anterior, transitional, and peripheral zones, we found no differences in positive cancer rates. Moreover, when sorting on PIRAD score for each zone, we identified GG ≥ 2 at comparable rates (p > 0.05 for all these variables) (Table 3).



ROC curves were generated to assess the accuracy of mpMRI-guided biopsy between our racial groups. The outcome variable for these curves was set to locating GG ≥ 1 disease (Figure 2). To validate our finding, we compared the utility of PIRADS 4/5 to locate a cancerous lesion to that of PIRADS 2/3, regardless of race. GG was determined on the ROI-specific biopsies (Figure 2A). Our PIRADS 4/5 demonstrated an improved area under the curve (AUC) for locating cancer when compared to PIRADS 2/3 ROIs (p < 0.0001). ROC curved were then used to compare AUC between our racial groups (Figure 2B). AA patients showed statistically similar findings when compared to non-AA patients (p = 0.38).




4. Discussion


The use of mpMRI in combination with MRI/US fusion biopsy has increased in prevalence and has consistently illustrated many advantages for both the patient and the clinician. In working towards tools to help urologists detect clinically significant prostate cancer, MRI fusion has shown itself to be a modality to combat overdiagnosis and overtreatment [5,6,7,8,9]. Establishing which patients are the most likely to benefit from definitive therapies in the form of radical prostatectomy or radiotherapy is of primary concern. Of arguably equal concern, however, is determining which patients would not see any survival benefit from receiving treatment and to risk stratify those that may be appropriate candidates to place on an AS protocol.



Up until this point, AA men evaluated and treated for prostate cancer have been unquestionably underrepresented in the mpMRI and fusion biopsy literature. AA men are 2.5 times more likely to die from prostate cancer and are much more likely to present with advanced disease at time of diagnosis [10]. For reference, the non-AA PCa-specific overall 10-year survival in NCCN low-risk patients was found to be 60% in a recent Canadian cohort [11,12]. There is an ongoing debate as to whether there is an inheritable difference that in and of itself increases AA men’s likelihood for poor prostate cancer outcomes versus socioeconomic factors playing a larger role [13].



Sundi et al. (2014) describe final pathology in a cohort of AA patients with very low and low-risk tumors, which demonstrated a higher prevalence of anterior cancer foci of high grade and larger tumors as compared to white men of similar demographics [14]. This may suggest that poor outcomes are a function of a yet-to-be established link between race and tumor biology. Our data, however, do not support this argument. In the largest AA mpMRI cohort to date, we found there is no statistical difference in PIRADS lesion location (notably in the anterior region), quantity of lesions, rate of cancer detection, or rate of positive biopsy. The similarity of the ROI’s location throughout the prostate in each cohort is well illustrated in the heatmap (Figure 1) [15].



This study provides strong evidence that there may in fact be no significant relationship to anterior prostate tumor location as it related to AA race. The broad implications of these findings support the idea that all men, regardless of race, can be evaluated accurately with MRI fusion biopsy technology. Furthermore, our evidence supports that AS can be safely considered in this population without fear of imperceivable cancer in the anterior of the prostate in AA men, leading to worse oncologic outcomes [16]. These findings may later be important to the advances in diagnostics in combination with genetic and biomarker technologies, as well as for treatment options such as focal therapies.



Our study is not without its limitations. First, this is a single institutional database, and any collective and unidentified error may be due to larger systemic procedures. Secondly, our cancer detection rate was lower than expected, while the focus of ongoing efforts for quality improvement at this rate appears substandard. However, despite limited success in identifying clinically significant cancer, both AA and non-AA cohorts likely indicated no variance in race. Furthermore, we believe this cohort, without dedicated fellowship-trained MRI prostate radiologists, may reflect a more accurate depiction of “real-life experience” in MRI fusion outside of centers of excellence with dedicated prostate MRI teams. Of note some location subsets had few patients, sometimes less than 5 per group. However, the overall comparison of importance to this study, anterior vs. posterior lobe, were comparable between racial groups.



Additional considerations are related to demographics of the patient pool itself. The genetics of this patient pool is unknown, and the lineage of these men may be important. There has been evidence suggesting that outcomes for men of West African descent are different in Caribbean Islands and the United Kingdom as compared to the United States [17]. Louisiana was an active participant in the transatlantic slave trade, and as Odedina et al. discussed, most slaves of West African populations were from Benin, Nigeria, Ghana, Gambia, and Senegal. Historical records compiled from The Department of Cultural Development of the State of Louisiana illustrates that the majority of slaves transported to Louisiana in the 1700s to 1800s were largely from Senegambia (a region lying between Senegal and Gambia) as well as the Gold Coast and Benin [18]. To what extent this is generalizable to AA men may be difficult to answer.



Lastly, veterans themselves may have unique risk factors that would preclude generalizability to the rest of the non-veteran populations. There is evidence that those who utilize Veterans Affairs facilities for their care have different socioeconomic and medical problems than veterans who opt for community medical care; it would be reasonable to propose that there are differences between veterans and non-veterans as well [19,20,21].



Due to limitations in referral patterns and PSA testing, it is possible that there could be an underlying variable that is not well characterized, causing poorer inclusion for patients that could potentiate missed diagnoses of high-risk tumors. Our data support the notion that disparities in prostate cancer outcomes in AA patients is not due to these patients having a higher likelihood of tumor foci in the anterior prostate and is likely the composite of other elements of their tumor biology in conjunction with social determinants of health.




5. Conclusions


Inferior outcomes for AA patients do not appear to be due to inability to locate or identify lesions on MRI. Increased adoption of this technology may ultimately improve cancer detection and long-term outcomes for AA patients with clinically localized prostate malignancy.







Author Contributions


Conceptualization, L.S.K. and C.R.K.; methodology, L.S.K.; software, validation, L.S.K., C.R.K., T.M.S., W.M.H. and G.S.; formal analysis, L.S.K. and J.W.G.; investigation, L.S.K., C.R.K., J.W.G., T.M.S., W.M.H., G.S. and J.S.; data curation, L.S.K., C.R.K., T.M.S., W.M.H., and G.S.; writing—original draft preparation, L.S.K., C.R.K., T.M.S., W.M.H., G.S. and J.W.G.; writing—review and editing, L.S.K., C.R.K., T.M.S., W.M.H., G.S., J.S. and J.W.G.; visualization and supervision, J.W.G., L.S.K. and C.R.K.; project administration, L.S.K. and J.S. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Institutional Review Board of SLVHCS (#563-629).




Informed Consent Statement


Patient consent was waived due to minimal risk.




Data Availability Statement


Data available on request due to privacy restrictions. The data presented in this study are available on request from the corresponding author. The data are not publicly available due to concerns over exposing protected health information.




Acknowledgments


We would like the thank Jessica Daigle for her amazing editorial work.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Iremashvili, V.; Soloway, M.S.; Rosenberg, D.L.; Manoharan, M. Clinical and demographic characteristics associated with prostate cancer progression in patients on active surveillance. Urology 2012, 187, 1594–1599. [Google Scholar] [CrossRef]

	



Moreira, D.M.; Presti, J.C.; Aronson, W.J.; Terris, M.K.; Kane, C.J.; Amling, C.L.; Sun, L.L.; Moul, J.W.; Freedland, S.J. The effect of race on the discriminatory accuracy of models to predict biochemical recurrence after radical prostatectomy: Results from the Shared Equal Access Regional Cancer Hospital and Duke Prostate Center databases. Prostate Cancer Prostatic Dis. 2010, 13, 87–93. [Google Scholar] [CrossRef]

	



Tooker, G.M.; Truong, H.; Pinto, P.A.; Siddiqui, M. National Survey of Patterns Employing Targeted MRI/US Guided Prostate Biopsy in the Diagnosis and Staging of Prostate Cancer. Curr. Urol. 2018, 12, 97–103. [Google Scholar] [CrossRef] [PubMed]

	



Robin, X.; Turck, N.; Hainard, A.; Tiberti, N.; Lisacek, F.; Sanchez, J.; Müller, M. pROC: An open-source package for R and S+ to analyze and compare ROC curves. BMC Bioinform. 2011, 12, 77. [Google Scholar] [CrossRef]

	



McNeal, J.E.; Redwine, E.A.; Freiha, F.S.; Stamey, T.A. Zonal distribution of prostatic adenocarcinoma. Correlation with histologic pattern and direction of spread. Am. J. Surg. Pathol. 1988, 12, 897–906. [Google Scholar] [CrossRef] [PubMed]

	



Kato, D.; Ozawa, K.; Takeuchi, S.; Kawase, M.; Kawase, K.; Nakai, C.; Takai, M.; Iinuma, K.; Nakane, K.; Kato, H.; et al. The Utility of Combined Target and Systematic Prostate Biopsies in the Diagnosis of Clinically Significant Prostate Cancer Using Prostate Imaging Reporting and Data System Version 2 Based on Biparametric Magnetic Resonance Imaging. Curr. Oncol. 2021, 28, 1294–1301. [Google Scholar] [CrossRef] [PubMed]

	



O’Connor, L.P.; Lebastchi, A.H.; Horuz, R.; Lebastchi, A.H.; Horuz, R.; Rastinehad, A.R.; Siddiqui, M.M.; Grummet, J.; Kastner, C.; Ahmed, H.U.; et al. Role of multiparametric prostate MRI in the management of prostate cancer. World J. Urol. 2021, 39, 651–659. [Google Scholar] [CrossRef] [PubMed]

	



Greenberg, J.W.; Leinwand, G.; Feibus, A.H.; Haney, N.M.; Krane, L.S.; Thomas, R.; Sartor, O.; Silberstein, J.L. Prospective Observational Study of a Racially Diverse Group of Men on Active Surveillance for Prostate Cancer. Urology 2021, 148, 203–210. [Google Scholar] [CrossRef] [PubMed]

	



Cai, G.-H.; Yang, Q.-H.; Chen, W.-B.; Liu, Q.-Y.; Zeng, Y.-R.; Zeng, Y.-J. Diagnostic Performance of PI-RADS v2, Proposed Adjusted PI-RADS v2 and Biparametric Magnetic Resonance Imaging for Prostate Cancer Detection: A Preliminary Study. Curr. Oncol. 2021, 28, 1823–1834. [Google Scholar] [CrossRef] [PubMed]

	



De Santis, C.E.; Siegel, R.L.; Sauer, A.; Miller, K.D.; Fedewa, S.; Alcaraz, K.I.; Jemal, A. Cancer statistics for African Americans, 2016: Progress and opportunities in reducing racial disparities. CA Cancer J. Clin. 2016, 66, 290–308. [Google Scholar] [CrossRef]

	



Lagacé, F.; Ghazawi, F.M.; Le, M.; Savin, E.; Zubarev, A.; Powell, M.; Moreau, L.; Sasseville, D.; Popa, I.; Litvinov, I.V. Incidence and Mortality of Prostate Cancer in Canada during 1992–2010. Curr. Oncol. 2021, 28, 978–990. [Google Scholar] [CrossRef] [PubMed]

	



Parimi, S.; Bondy, S.; Aparicio, M.; Sunderland, K.; Cho, J.; Bachand, F.; Chi, K.N.; Pickles, T.; Tyldesley, S. Presenting Stage and Risk Group in Men Dying of Prostate Cancer. Curr. Oncol. 2020, 27, 547–551. [Google Scholar] [CrossRef] [PubMed]

	



Dess, R.T.; Hartman, H.E.; Mahal, B.A.; Soni, P.D.; Jackson, W.C.; Cooperberg, M.R.; Amling, C.L.; Aronson, W.J.; Kane, C.J.; Terris, M.K.; et al. Association of Black Race with Prostate Cancer–Specific and Other-Cause Mortality. JAMA Oncol. 2019, 5, 975–983. [Google Scholar] [CrossRef] [PubMed]

	



Sundi, D.; Ross, A.E.; Humphreys, E.B.; Han, M.; Partin, A.W.; Carter, H.B.; Schaeffer, E.M. African American en with very low-risk prostate cancer exhibit adverse oncologic outcomes after radical prostatectomy: Should active surveillance still be an option for them? J. Clin. Oncol. 2013, 31, 2991–2997. [Google Scholar] [CrossRef] [PubMed]

	



Schouten, M.G.; van der Leest, M.; Pokorny, M. Why and Where do We Miss Significant Prostate Cancer with Multi-parametric Magnetic Resonance Imaging followed by Magnetic Resonance-guided and Transrectal Ultrasound-guided Biopsy in Biopsy-naïve Men? Eur. Urol. 2017, 71, 896–903. [Google Scholar] [CrossRef] [PubMed]

	



Leinwand, G.Z.; Krane, L.S.; Silberstein, J.L. Rethinking active surveillance for prostate cancer in African American men. Transl. Androl. Urol. 2018, 7, S397–S410. [Google Scholar] [CrossRef] [PubMed]

	



Odedina, F.T.; Akinremi, T.O.; Chinegwundoh, F.; Roberts, R.; Yu, D.-H.; Reams, R.R.; Freedman, M.L.; Rivers, B.; Green, B.L.; Kumar, N. Prostate cancer disparities in Black men of African descent: A comparative literature review of prostate cancer burden among Black men in the United States, Caribbean, United Kingdom, and West Africa. Infect. Agent Cancer 2009, 4 (Suppl. 1). [Google Scholar] [CrossRef] [PubMed]

	



Ingersoll, T.N. The Slave Trade and the Ethnic Diversity of Louisiana’s Slave Community. In The African American Experience in Louisiana: Part A; Vincent, C., Ed.; University of Southwestern: Lafayette, LA, USA, 1999; Volume 37, pp. 133–161. [Google Scholar]

	



Eibner, C.; Krull, H.; Brown, K.M.; Cefalu, M.; Mulcahy, A.W.; Pollard, M.S.; Shetty, K.; Adamson, D.A.; Amaral, E.F.L.; Armour, P.; et al. Current and Projected Characteristics and Unique Health Care Needs of the Patient Population Served by the Department of Veterans Affairs. RAND Health Q. 2016, 5, 13. [Google Scholar] [CrossRef]

	



Schult, T.M.; Schmunk, S.K.; Marzolf, J.R.; Mohr, D.C. The Health Status of Veteran Employees Compared to Civilian Employees in Veterans Health Administration. Mil. Med. 2019, 184, e218–e224. [Google Scholar] [CrossRef] [PubMed]

	



Brenner, L.A.; Hoisington, A.J.; Stearns-Yoder, K.A.; Stamper, C.E.; Heinze, J.D.; Postolache, T.T.; Hadidi, D.A.; Hoffmire, C.A.; Stanislawski, M.A.; Lowry, C.A. Military-Related Exposures, Social Determinants of Health, and Dysbiosis: The United States-Veteran Microbiome Project (US-VMP). Front. Cell. Infect. Microbiol. 2018, 8, 400. [Google Scholar] [CrossRef]








[image: Curroncol 28 00212 g001 550] 





Figure 1. Heatmap illustrating ROI lesions found on mpMRI and positive detection for GG ≥ 1 and GG ≥ 2 between racial groups. Rates of ROI, GG ≥ 1, and GG ≥ 2 per prostate lobe location were statistically comparable between racial groups. 
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Figure 2. ROC regarding likelihood of clinically significant prostate cancer detection. (A) PI-RADS 4/5 were found to have statistically higher AUC. (B) When comparing racial groups, we found no statistical difference. 
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Table 1. Patient cohort demographic and ROI characteristics.
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	Demographics (IQR)
	Total
	AA
	Non-AA
	p-Value





	Number (%)
	246 (100%)
	166 (67.5%)
	80 (32.5%)
	---



	Median age
	68.05 (7.8)
	68.0 (7.08)
	68.2 (8.96)
	0.87



	Median BMI
	28.9 (6.59)
	29.1 (6.71)
	28.4 (6.48)
	0.53



	Median Bx PSA (ng/ml)
	6.37 (4.69)
	6.34 (4.29)
	6.38 (5.10)
	0.74



	Median PSA density
	0.13 (0.12)
	0.13 (0.14)
	0.14 (0.10)
	0.89



	Median testosterone
	3.12 (1.16)
	3.19 (1.33)
	2.89 (1.13)
	0.15



	Median prostate volume TRUS
	46.8 (±29.4)
	48.3 (33.0)
	44.0 (23.8)
	0.58



	Median prostate volume MRI
	53.8 (40.1)
	56.0 (±40.6)
	50.3 (±33.3)
	0.16



	Previous Bx (%)
	---
	---
	---
	---



	
	-

	
Yes (TRBx)






	199 (80.9%)
	136 (82%)
	63 (79%)
	---



	
	-

	
No






	47 (19.1%)
	30 (18%)
	17 (21%)
	0.61



	Median total ROI count (%)
	---
	---
	---
	---



	
	-

	
ROI ≥ 1






	246 (100%)
	166 (100%)
	80 (100%)
	---



	
	-

	
ROI ≥ 2






	180 (73.2%)
	121 (72.9%)
	59 (73.8)
	---



	
	-

	
ROI ≥ 3






	87 (35.3%)
	58 (34.9%)
	29 (36.3%)
	---



	
	-

	
ROI ≥ 4






	24 (9.76%)
	15 (9.04%)
	9 (11.3%)
	---



	
	-

	
ROI ≥ 5






	1 (0.41%)
	0 (0%)
	1 (1.25%)
	---
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Table 2. Logistical regression of demographic characteristics and likelihood of cancer detection.
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	Variable
	OR (95% CI)
	p-Value





	Age
	1.03 (0.98–1.08)
	0.22



	BMI
	0.98 (0.93–1.03)
	0.38



	Race
	1.05 (0.58–1.95)
	0.16



	PSA
	1.03 (0.99–1.12)
	0.35



	MRI volume
	0.97 (0.96–0.99)
	<0.001



	PSAD
	0.60 (0.01–1.47)
	0.26



	PI-RADS score
	1.94 (1.34–2.87)
	<0.001
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Table 3. Overall analysis of racial composition, PIRADS location, and prostate cancer detection. The number of positive ROI biopsies with Gleason grade ≥1 and ≥2 were statistically comparable between racial groups.
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ROI Location

	
AA

	
Non-AA

	
p-Value




	
n Positive

	
n Negative

	
n Positive

	
n Negative






	
GG ≥ 1




	
Overall (%)

	
76 (23%)

	
260 (77%)

	
45 (26%)

	
126 (74%)

	
0.38




	
Anterior lesion (%)

	
---

	
---

	
---

	
---

	
0.83




	

	-

	
PI-RADS 3







	
5 (6%)

	
26 (10%)

	
2 (5%)

	
7 (6%)

	
0.64




	

	-

	
PI-RADS 4







	
5 (6%)

	
9 (3.5%)

	
4 (9%)

	
22 (17%)

	
0.23




	

	-

	
PI-RADS 5







	
9 (12%)

	
9 (3.5%)

	
6 (13%)

	
4 (3%)

	
0.71




	
Transitional zone (%)

	
---

	
---

	
---

	
---

	
0.99




	

	-

	
PI-RADS 3







	
4 (5%)

	
18 (7%)

	
1 (2%)

	
6 (5%)

	
0.99




	

	-

	
PI-RADS 4







	
4 (5%)

	
14 (5%)

	
0 (0%)

	
6 (5%)

	
0.54




	

	-

	
PI-RADS 5







	
0 (0%)

	
6 (2%)

	
2 (4%)

	
5 (4%)

	
0.46




	
Peripheral zone (%)

	
---

	
---

	
---

	
---

	
0.21




	

	-

	
PI-RADS 3







	
18 (24%)

	
106 (41%)

	
3 (7%)

	
31 (25%)

	
0.57




	

	-

	
PI-RADS 4







	
25 (33%)

	
56 (22%)

	
19 (42%)

	
33 (26%)

	
0.57




	

	-

	
PI-RADS 5







	
6 (8%)

	
16 (6%)

	
8 (18%)

	
12 (9%)

	
0.52




	
GG ≥ 2




	
Overall (%)

	
53 (16%)

	
283 (84%)

	
27 (16%)

	
144 (84%)

	
0.99




	
Anterior lesion (%)

	
---

	
---

	
---

	
---

	
0.99




	

	-

	
PI-RADS 3







	
2 (4%)

	
29 (11%)

	
0 (0%)

	
9 (6%)

	
0.99




	

	-

	
PI-RADS 4







	
3 (6%)

	
11 (4%)

	
2 (7.5%)

	
24 (17%)

	
0.32




	

	-

	
PI-RADS 5







	
7 (13%)

	
11 (4%)

	
6 (22%)

	
4 (3%)

	
0.43




	
Transitional zone (%)

	
---

	
---

	
---

	
---

	
0.26




	

	-

	
PI-RADS 3







	
4 (7.5%)

	
18 (6%)
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