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Objectives

• To review reported health disparities and 

inequities in the use radiotherapy for 

prostate cancer:

– Diagnostic/Staging Work-up

– Treatment 

• Omission

• Delay

• Type

– Clinical outcomes



Definitions

• Health disparities: 

– differences in the 

incidence, prevalence, 

mortality, and burden 

of diseases and other 

adverse health 

conditions that exist 

among specific 

population groups. 
• National Institute on Minority 

Health and Health Disparities 

(NIMHD).

• NIH-designated U.S. health 

disparity populations: 

– Blacks/African Americans 

– Hispanics/Latinos

– American Indians/Alaska Natives

– Asian Americans 

– Native Hawaiians and other Pacific 

Islanders

– Socioeconomically disadvantaged 

populations 

– Underserved rural populations

– Sexual and gender minorities



Definitions



Definitions

• 6 Domains of Health Care Quality: (National Academy of Medicine)

1) Safe: Avoiding harm to patients from the care that is intended to help them.

2) Effective: Providing services based on scientific knowledge to all who could benefit 

and refraining from providing services to those not likely to benefit (avoiding underuse 

and misuse, respectively).

3) Patient-centered: Providing care that is respectful of and responsive to individual 

patient preferences, needs, and values and ensuring that patient values guide all 

clinical decisions.

4) Timely: Reducing waits and sometimes harmful delays for both those who receive 

and those who give care.

5) Efficient: Avoiding waste, including waste of equipment, supplies, ideas, and 

energy.

6) Equitable: Providing care that does not vary in quality because of personal 

characteristics such as gender, ethnicity, geographic location, and socioeconomic 

status.



Prostate cancer RT disparities

literature review

• yielded 79 studies

Katipally R, Deville C. ARS 2018



Background

• Well-documented disparities exist in 

prostate cancer incidence, morbidity, 

and mortality in Black vs. White males 

in the United States

Chornokur G, Dalton K, Borysova ME, Kumar NB. Disparities at presentation, diagnosis, treatment, and survival in African American men, affected by prostate  

cancer. Prostate. 2011 Jun 15;71(9):985-97.

Bock CH, Powell I, Kittles RA, Hsing AW, Carpten J. Racial disparities in prostate cancer incidence, biochemical recurrence, and mortality. Prostate Cancer. 

2011;2011:716178
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Background

• Black men with 

low grade 

prostate cancer 

had increased 

recurrence 

after radical 

prostatectomy



Background

• Black men classified as 

having very low risk prostate 

cancer, eligible for active 

surveillance, were more likely 

to have:

– adverse pathologic features at 

the time of radical 

prostatectomy 

– larger dominant intraprostatic

lesions with high prevalence of 

anterior foci.

Sundi D, Ross AE, et al. African American men 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 Aug 

20;31(24):2991-7.

Sundi D, Kryvenko ON, et al. Pathological Examination of 

Radical Prostatectomy Specimens in Men with Very Low  

Risk Disease at Biopsy Reveals Distinct Zonal Distribution 

of Cancer in Black American Men. J Urol. 2013 Jun 14.



Diagnostic/

Staging

• 705 non-metastatic PCa patients 

• RT from 2005-2013 

• Uni- and multivariable logistic regression evaluated the 

relationship of clinical and demographic characteristics with 

MRI utilization



(A) older patients across all risk groups and (B) Black or (C) non-private 

insurance patients in the low risk group were less likely to undergo MRI. 

Age, Race, and 

Insurance associated 

on multivariable 

analysis



Treatment Delay

• The IOM has identified timely delivery of care as an indicator for 

quality health care

• Treatment delay is a potentially modifiable obstacle that can contribute 

to the disparities among Black vs White prostate cancer patients in 

recurrence and mortality. 14



Treatment Delay

• Using SEER-Medicare linked database

• compared time from diagnosis to treatment in 2,506 AA and 

21,454 Caucasian patients 

• diagnosed with localized prostate cancer from 2004-2007 

and treated within 12 mo. 

• Linear regression to assess potential differences in time to 

treatment between AA and Caucasian patients, after 

adjusting for sociodemographic and clinical covariates.



Treatment Delay

Results:

• Time from diagnosis to definitive (prostatectomy or radiation) 

treatment was longer for AA patients in all risk groups 

– and most pronounced in high-risk (96 vs. 105 days, P<.001) 

• Racial differences persisted (β = 7.6 for AA) on multivariate analysis. 

• Delay was longer in more recent years.

Conclusion: 

• AA patients with prostate cancer experienced longer time from 

diagnosis to treatment than Caucasian patients with prostate cancer. 



Treatment Delay/ Omission

• The NCDB identified 138,019 patients diagnosed with 

nonmetastatic, high-risk prostate cancer from 2004-2012. 

• Multivariable logistic analysis was used to identify 

independent determinants of definitive therapy. 

• stratified by academic versus community cancer center.



Treatment Delay/ Omission

Results:

• Blacks, Hispanics, and uninsured patients:

– less likely to receive definitive treatment at: 

• Community center hospitals (by 40%, 31% 75% respectively)

• Academic hospitals (by 50%, 44%, 69%) 

– are more likely to experience treatment delays regardless 

of hospital type 

• Community centers: at least 15, 10 and 19 days

• Academic centers: at least 19, 11 and 18 days

18



Treatment Delay/ Omission

Conclusion:

• Academic cancer 

centers demonstrate 

similarly high rates of 

sociodemographic

disparities as 

Community cancer 

centers.

No…



Treatment Type

• NCDB 187,730 nonmetastatic prostate cancer 

EBRT from 2004-2012 

• Multivariable logistic regression analysis adjusted 

for sociodemographic and clinical factors was 

used to identify independent determinants of 

proton therapy use. 

Cancer Volume 122, Issue 10, pages 1505-1512, 11 MAR 2016

http://onlinelibrary.wiley.com/doi/10.1002/cncr.v122.10/issuetoc


National trends and determinants of proton therapy use for prostate cancer: 

A National Cancer Data Base study

Cancer

Volume 122, Issue 10, pages 1505-1512, 11 MAR 2016 DOI: 10.1002/cncr.29960

http://onlinelibrary.wiley.com/doi/10.1002/cncr.29960/full#cncr29960-fig-0002

• Proton therapy use increased significantly 2.3% 2004, 

5.2% 2011, and 4.8% 2012 (P<.0001).

http://onlinelibrary.wiley.com/doi/10.1002/cncr.v122.10/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/cncr.29960/full%23cncr29960-fig-0002


Treatment Type

• significantly less likely to receive 

proton therapy even after robust 

multivariable adjustments: 

• Blacks: OR 0.20 (0.18-0.22, P<.0001)

• Hispanics: OR 0.57 (0.48-0.66, P<.0001)

• SES

• Clinical parameters: lower PSA, 

low-grade or low-stage disease



Treatment Type

• All low and intermediate-risk prostate cancer 

patients (n=633) treated from 2010-2015



Treatment Type

• Variables associated with proton therapy:
– Treatment years: 2011 (OR 4.87, 2.23-10.6), 2012 (OR 

8.27, 3.43-19.9), and 2014 (OR 4.44, 1.94-10.2) relative 

to 2010

– Distance (OR 1.14, 1.06-1.24)

– Race: 

• Black (OR 0.29, 95% CI 0.15-0.57) 

• Other race (OR 0.42, 0.20-0.90)

– One physician (OR 0.38, 0.18-0.81) relative to the 

reference physician

– Not associated: clinical factors, such as PSA, prostate 

volume, IIEF, and ADT.



Figure 1 

Advances in Radiation Oncology 2017 2, 132-139DOI: (10.1016/j.adro.2017.01.004) 

Treatment Type: Proton vs IMRT



Clinical Outcomes: SEER-

Medicare

• SEER-Medicare study compared survival rates among 

African-American and Caucasian patients across different 

types

• Data on treatment modality, age, race, cancer stage, tumor 

grade, census tract socioeconomic status, and date of death 

• 5,747 black and 38,242 white patients diagnosed at age 65-

84 years with clinically localized prostate cancer between 

1986 -1996 in 5 SEER sites followed through 1998. 

Godley PA, Schenck AP, Amamoo MA, et al. Racial differences in mortality among Medicare 

recipients after treatment for localized prostate cancer. J Natl Cancer Inst. 2003;95(22):1702-10.



Clinical Outcomes: SEER-

Medicare

• Median survival in black patients relative to white 

patients was: 

– Surgery: 1.8 years less (95%CI = 1.5-2.0 yrs)

– RT: 0.7 years less (95%CI = 0.5  to 1.0 yrs) 

– “nonaggressive” tx: 1.0 years less (95%CI = 0.7-1.1 yrs)



• Methods:

– Transcriptome-wide expression profiles of tumor 

samples from 5,831 localized PCa patients were 

used with tissue from a prospective cohort 

(n=5,239) and 2 retrospective cohorts with long-

term outcomes (n=592).

Clinical Outcomes: 

clinical trials

ASTRO 2018



• Results:

– AfA tumors had decreased double strand break repair pathway 

expression (p<0.001) and increased predicted RT sensitivity (p<0.001). 

• suggests AfA may have improved outcomes with RT.

– 4 large RTOG trials were use to clinically test whether AfA tumors are 

more radiosensitive

• On both unadjusted and propensity weighted cohorts (adjusting for 

age, performance status, PSA, Gleason grade, T-stage, N-stage, 

and use/duration of hormone therapy):

• AfA had significantly improved outcomes compared 

to Whites:

– BCR: HR 0.82; 95% CI 0.74-0.92; p = 0.0005 

– DM: HR 0.70; (95% CI 0.57-0.86; p = 0.0008).

Clinical Outcomes: 

clinical trials

ASTRO 2018



Clinical Outcomes: clinical trials

• assessed the impact of race on survival 

• 2,048 men treated with EBRT+/- ADT 

• localized prostate cancer 

• RTOG phase III randomized trials from 1975-1992



Fig. 1 

The Journal of Urology 2003 169, 245-250DOI: (10.1016/S0022-5347(05)64078-5) 

• On univariate analysis Blacks had lower overall 

(p=0.04, RR=1.24) and disease specific survival 

(p=0.016, RR=1.41). 

• After adjusting for risk group and treatment type race 

was no longer associated with outcome (p>0.05).



• Blacks were younger and had worse performance status, higher testosterone and 

PSA, and lower Hgb than white men. Despite these differences, median OS:

– Black: 21.0 mo (95%CI 19.4-22.5 mo) vs White: 21.2 mo (95%CI 20.8-21.7 mo)

• Pooled multivariable HR 0.81 (95%CI 0.72-0.91)  Blacks decreased risk of 

death compared to Whites (P<.001).

• When adjusted for known prognostic factors, significantly increased Overall 

Survival in black vs white men with mCRPC in these trials. 

Clinical Outcomes: 

clinical trials

JCO 2019



Solutions and Interventions

• Applying the 4th generation model 

for addressing health disparities 

requires 

(1) a foundation of descriptive studies 

to characterize the problem

(2) explanative data

(3) interventional solutions and 

approaches

(4) public health praxis, infrastructure, 

and policy



Conclusions

• Health disparities and inequities exist in PCa RT:

– Diagnostic/Staging work-up

– Treatment Delay, Omission, and Type

– Clinical outcomes

• EXCEPT prospective Clinical Trials where equivalent 

and sometime better outcomes have been noted for 

certain demographic groups

• Community/Patient engagement and Quality metrics (e.g. 

monitoring time to treatment and technology utilization 

across demographics) may help mitigate disparities to 

achieve health equity in prostate RT



Thank You

• Comments and Questions?

cdeville@jhmi.edu



EXTRA SLIDES
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Treatment Omission

• 9771 patients with clinical N1M0 prostate cancer 

diagnosed from 1998 to 2012 using the National 

Cancer Database. 

– Multivariable logistic regression modeling identified 

patient-specific factors associated with reduced 

likelihood of receiving radiation or radical prostatectomy. 

37

Muralidhar V(1), Mahal BA(1), et al. Disparities in the Receipt of 

Local Treatment of Node-positive Prostate Cancer.  

Clin Genitourin Cancer. 2016 Oct 28. pii: S1558-7673(16)30320-2



Treatment Omission

• factors associated with reduced likelihood of local therapy 

for N1M0 patients included:

– Race: black race vs white race 

• 44% vs 49%, AOR 0.76; P=.001

– SES: bottom vs top income quartile 

• 45% vs 53%, AOR 0.69; P=.001

– Age: age >66yo vs ≤66yo 

• 41% vs 55%, AOR 0.48; P<.001

– Insurance: Medicaid or no insurance vs private insurance 

• 41% vs 49%, AOR 0.41; P<.001 

– Year of diagnosis before vs after 2005 

• 31% vs 62%, AOR 0.66; P<.001

Muralidhar V, Mahal BA, et al. Disparities in the 

Receipt of Local Treatment of Node-positive Prostate 

Cancer. Clin Genitourin Cancer. 2016 Oct 28.



Figure 2 

Advances in Radiation Oncology 2016 1, 325-332DOI: (10.1016/j.adro.2016.07.003) 

Diagnostic/

Staging

Plot of adjusted* (dashed line) and unadjusted (solid line) odds ratios of prostate magnetic resonance imaging utilization for black vs white 

men from the multivariable analysis stratified by risk-group. *Adjusted for age, poverty, primary insurance type, distance, and clinical stage.



Clinical Outcomes: 

clinical trials


