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Abstract

Objectives—Recognizing population-level disparities for the treatment of patients with renal

cell carcinoma (RCC) will inform clinical practice and health policy. Few studies, reporting

conflicting results, have investigated race and sex disparities specifically among patients with

small renal masses.

Methods and Materials—The Surveillance, Epidemiology and End Results-Medicare database

(1995–2007) was queried for patients with localized T1a RCC undergoing radical nephrectomy,

partial nephrectomy (PN), or deferred therapy (DT). Demographics, comorbidity, and treatment

approach were assessed. Multivariable logistic regression models evaluated predictors of DT, and

then PN among those receiving surgery. Cox proportional hazards evaluated survival differences

for whites vs. blacks and women vs. men.

Results—A total of 6092 white and 617 black patients with T1a RCC met the inclusion criteria.

Blacks were twice as likely to defer therapy compared to whites (odds ratio (OR) 1.95 (95%

confidence interval (CI) 1.52–2.51)) and had worse overall survival (hazard ratio (HR) 1.36

(95%CI 1.19–1.56)). However, cancer-specific survival (CSS) was similar (p=0.429). The greatest

discrepancy was among healthy (CCI≤1) blacks who had a much higher rate of DT compared to

their white counterparts. Women were found to have decreased utilization of PN compared to men

(OR 0.84 (95%CI 0.74–0.96)) and better CSS (HR 0.74 (95%CI 0.58–0.94)), but there were no

differences by race.
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Conclusions—The differential utilization of DT by race instead of purely by age and

comorbidity is concerning but has not led to a significant difference in CSS. Women are less likely

to undergo PN compared to men, but they also have a notably improved CSS.
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Introduction

Globally, the incidence and disability due to kidney cancer has steadily risen [1, 2]. Over

65000 new cases of renal cell carcinoma (RCC) and almost 14000 deaths are expected in the

United States alone in 2013 [3]. Most patients present incidentally due to widespread use of

cross-sectional imaging so that >50% of new diagnoses represent early-stage disease [4].

The standard of care for small renal masses (SRMs; ≤4cm) suspicious for RCC is extirpative

surgery; research suggests no reduction in oncologic control but a potential benefit for renal

function to reduce cardiovascular sequelae for partial nephrectomy (PN) over radical

nephrectomy (RN) [5, 6]. At the same time, active surveillance has emerged as an

alternative to surgery to reduce potential overtreatment [7].

As the utilization of PN for SRMs increases, there is a concern that health care disparities

may exist in the treatment of early-stage kidney cancer [8, 9]. Women may be less likely

than men to receive PN, and while 5-year survival has improved for whites with RCC,

mortality rates among blacks have remained the same [8–10]. Most previous studies looking

at survival by race and sex for cohorts of RCC patients found no significant differences in

cancer survival but included patients with all stages of disease [11, 12]. Two studies have

performed dedicated analyses on patients with T1a RCC to assess the impact of

sociodemographics on rate of PN [13, 14]. However, these studies did not evaluate survival

outcomes or include data on overall health status of each patient. Furthermore, no study has

quantified disparities or predictors for patients who deferred cancer-directed therapy for T1a

RCC while controlling for comorbidity. Patients who forgo surgery at the population-level,

referred to as deferred therapy (DT), are not equivalent to patients monitored on active

surveillance, so recognizing current disparities in this population could help providers and

policy makers address potential concerns.

Therefore, the present study was designed to characterize associations of race and sex with

surgical or deferred management of T1a RCC recognizing baseline comorbidity as a

potential confounder. We also quantify other associated predictors of DT or PN and

determine if differences in overall (OS) and cancer-specific survival (CSS) existed by race

or sex.

Methods and Materials

Patient Population

Institutional Review Board approval was obtained. The Surveillance, Epidemiology, and

End Results (SEER) cancer registry and linked Medicare claims data (1995–2007) were
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used to identify patients ≥65 years diagnosed with clinically localized, T1a (≤4cm) renal

cortical tumors (AJCC TNM system,2009). Patients were included based on kidney cancer

diagnosis codes ICD-0-2,C64.9 and 9th revision ICD-0-9,189.0 as well as self-identification

of race as white or black according to SEER. Exclusion criteria included lacking Medicare A

and/or B coverage, enrollment in managed care, regional disease, distant metastases,

unknown stage, upper tract transitional cell carcinoma or ureteric, non-cortical renal tumors,

multiple procedures, bilateral tumors, or ablative therapy.

SEER and Medicare data have a high concordance to identify patients who do not undergo

cancer-directed surgery [15]. SEER data also has a high agreement (97%) with Medicare

claims data for classifying patients receiving PN versus RN [16]. Patients were divided into

those receiving surgical management and those who did not. While previous studies have

named this group non-surgical management, they are classified as DT in this study to

recognize a small percentage (<4%) eventually do undergo intervention [17, 18]. Patients

receiving surgery were classified as undergoing PN based on CPT codes

(50240,50280,50290,50543) and ICD-9-CM codes (55.31,55.39,55.4) or RN based on CPT

codes (50220,50225,50230,50545,50546) and ICD-9-CM codes (55.51,55.52,55.54).

Demographic, Comorbidity, and Outcomes Data

SEER data were used to ascertain patient demographic data including age, sex, race, marital

status, urban-rural location, tumor size, and year of intervention. Besides residence,

socioeconomic status was estimated using census tract information on percent of tract

residents living below the poverty level. However, only 41% of patients had complete

agreement between SEER, Medicare, and census tract so this information was only included

in subset analyses for comparison. Comorbidity data were collected from the Medicare

Provider Analysis and Review file to calculate Charlson comorbidity index (CCI) [19].

Outcomes were OS through May 31, 2010 (Medicare follow-up) and CSS through

December 31, 2007 (SEER follow-up for cause of death).

Statistical Analysis

Chi-square (χ2) tests were used to evaluate differences in baseline demographics,

comorbidity, and treatment by race as well as treatment utilization by comorbidity status. A

multivariable logistic regression model was developed to determine predictors of patients

who receive DT over surgery. A second multivariable logistic regression model assessed

predictors of PN over RN. The cohort was then stratified by CCI to compare the exact

prevalence rates of whites and blacks receiving either DT or PN across strata of CCI.

A survival analysis was conducted using the Kaplan-Meier method to calculate survival

functions for OS and CSS by race and sex. Cox proportional hazards regression was used to

obtain adjusted hazard ratios (HR) by controlling for potential confounders influencing

survival. Fine and Grey competing risks regression was employed for CSS treating other-

cause mortality as a competing risk of death with kidney cancer. All statistical analyses were

performed using STATA v.12.0 (STATA Corp, College Station, TX, 2011).
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Results

Baseline Characteristics

A total of 6092 white and 617 black patients with stage T1aN0M0 RCC met inclusion

criteria with 605(9.9%), 1554(25.5%), and 3933(64.5%) undergoing DT, PN, and RN,

respectively. Statistically significant differences existed for baseline characteristics by race

(Table 1). Compared to whites, a greater proportion of black patients received DT, lived in

large metro areas, were unmarried, and had higher CCI (all p<0.01). There was no

difference in CCI by race among only DT patients (p=0.984). Black patients were also

somewhat younger (71.7 vs. 73.4 years, p<0.01). Proportions by tumor size and year of

diagnosis did not differ.

Predictors of Deferred Therapy vs. Surgical Intervention

Adjusted multivariable model showed blacks were twice as likely to defer therapy compared

to whites (odds ratio (OR) 1.95 (95% confidence interval (CI) 1.52–2.51)) (Table 2). The

rate of DT stratified by CCI is shown in Figure 1. A greater proportion of whites received

DT as they get sicker (higher CCI), which is a statistically significant trend (p<0.01) with a

range of 6.4% to 20.5%. The proportion of blacks who received DT, on the other hand,

stayed similar across strata of CCI (p=0.72) with a range of 14.2% to 19.1%.

Notably, there was no statistically significant difference in the receipt of surgery by sex (OR

0.87 (95%CI 0.73–1.04)). Older age, higher CCI, larger tumor size, being unmarried, and

being diagnosed in a more recent year were all associated with greater odds of DT. Urban-

rural residence did not appear to be a significant predictor.

Predictors of Partial Nephrectomy vs. Radical Nephrectomy

Among patients who underwent surgery, utilization of PN over RN did not appear to differ

between whites and blacks (OR 1.15 (95%CI 0.93–1.42)) (Table 2). Rate of PN stratified by

CCI was similar by race (Figure 1). In other words, for patients who underwent surgery,

similar proportions of white and black patients received PN across all strata of CCI.

However, women had decreased utilization of PN compared to men (OR 0.84 (95%CI

(0.74–0.96)). At the same time, older age and larger tumor size were associated with

decreased use of PN. Only the highest category of CCI (4+) was associated with decreased

PN use (OR 0.69 (95%CI (0.49–0.98)) while there was a 15% increase in PN use each year

since 1995. Marital status and residence did not exert significant adjusted associations.

Survival Outcomes

The median follow-up for OS was 57 months (interquartile range 38–84 months).

Unadjusted Kaplan-Meier curves showed decreased OS for blacks compared to whites (log-

rank test, p<0.01) but similar CSS (log-rank test, p=0.19) (Figure 2). Adjusted Cox

proportional hazards survival analysis demonstrated similar findings with decreased OS for

blacks compared to whites but comparable CSS (Table 3). Survival analysis by sex showed

improved OS (hazard ratio (HR) 0.79 (95%CI 0.72–0.86)) as well as improved CSS (HR

0.74 (95%CI 0.58–0.94)) for women compared to men. The results were similar in the
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subset of patients (N=2480) with complete data on percent of census tract residents living

below the poverty line.

Discussion

Race and sex disparities in the treatment of SRMs have important clinical implications for

patient management as well as health policy implications for patients’ ability to access care.

The present study shows blacks were twice as likely to not receive surgery compared to

whites in the United States even after controlling for differences in baseline comorbidity.

Notably, race was not a significant factor determining surgical management among those

who did receive an intervention. In contrast, patient sex did not affect whether a patient

received surgery, but women were less likely to undergo PN compared to men when they

did undergo intervention. The second question was whether these associations translated

into differences in cancer survival for patients with T1a RCC. Our survival analysis showed

no difference in CSS for blacks compared to whites but a significantly better CSS among

women compared to men.

Racial Disparities

We expected that the rate of DT should not differ by race, after controlling for age and

comorbidity, if patients were being appropriately selected and monitored. Strikingly, even

relatively healthy blacks (CCI≤1) were not receiving surgery, and the expected pattern of a

greater proportion of patients receiving DT with increasing CCI was notably absent

(p=0.72). It is not clear from these data why exactly healthy black patients are forgoing

extirpative surgery, but it does not appear to be fully explained by socioeconomic status or

proximity to urban medical centers [14]. Well selected patients on active surveillance with

SRMs have experienced excellent short-term oncologic outcomes [7, 20]. However, a racial

disparity leading to inappropriate population-based practice where healthy individuals

cannot access care could undermine widespread implementation of active surveillance. As

all patients in the cohort were insured through Medicare, the findings may be even more

relevant or pronounced in uninsured populations. While the study was not specifically

focused on SRMs, Berndt et al reported that blacks were significantly less likely to undergo

nephrectomy compared to whites in a cohort of SEER-Medicare patients with all stages of

RCC [12]. Compared to their significant 7% difference, we found blacks were almost half as

likely to undergo surgery for T1a RCC. Becker et al reported a 23% difference but was not

able to control for comorbidity [14].

Among surgical patients, several groups have reported on trends or associations with PN vs.

RN use with conflicting results. Kates et al reported an increased rate of RN among blacks,

but sex seemed to be a more significant factor with a 24% and 47% increased rate of RN

among white and black women, respectively [13]. Hollenbeck et al, however, reported an

association of black race with a greater likelihood of receiving PN [21]. Our results indicate

no racial disparity in use of PN vs. RN, which was also recently noted in a cohort in

Maryland [9].

Berndt et al also reported that blacks had worse OS compared to whites [12]. However, this

was largely due to comorbid conditions and lower rates of surgical treatment, which resulted
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in a nonsignificant difference after adjustment for CCI and treatment approach. In our

analysis, blacks continued to have worse OS after adjustment for comorbidity, treatment

strategy, and demographics. The differences may be due to a more pronounced disparity

among patients with early-stage cancer compared with later stage disease or represent a

widening trend over time as the prior study only included patients through 1999. An increase

in racial disparities has been noted for ovarian cancer treatment, which may be paralleled in

the SRM population [22]. The difference in OS may also be related to other-cause mortality

with being less likely to get surgery serving as a marker for general health care. While the

comparable CSS by race is encouraging, this is likely because the majority received

intervention. Previous studies in similar SEER-Medicare cohorts have shown forgoing

intervention is associated with lower CSS [17, 18]. Another consideration of note is biologic

differences in RCC between blacks and whites, which might not be apparent in CSS of a

cohort of early-stage RCC patients.

Sex Disparities

The underutilization of PN for women is well established and consistently reported by

several studies, however a definitive explanation is still lacking [9, 13, 23]. Potential

contributors include perceived differences in baseline renal function or surgical complexity

compared to males making RN a more attractive choice. Women may be perceived to have

better cardiovascular or renal health compared to men, and hence less likely to experience

consequences of chronic kidney disease from loss of a single renal unit. Finally, as

supported by the data in this analysis, women are less likely to die of their renal malignancy.

Although our regression models attempt to control for surgical approach and it did not

achieve significance, the higher rate of radical surgery may confer a survival benefit as one

randomized trial has suggested [24].

It is also interesting to compare OS and CSS between female and male patients. Prior studies

on patients with all stages of RCC have noted a worse OS for men compared to women [25–

27]. However, much of the difference could be due to an inherently longer life expectancy

among women compared to men with no relevance to the underlying RCC. Two recent

studies have suggested better CSS for women with RCC compared to men. A Korean cohort

of 1616 patients with 73 months mean follow-up suggested histology might contribute to

better CSS in women [27]. An international cohort of 5654 patients posited that the CSS

advantage for women is not due to difference in pathologic features but inherent hormonal

effects on RCC development and progression [28]. Other studies assessing the impact of sex

on CSS have found no statistically significant difference, but most hinted at some

association of male sex with worse CSS [23, 26, 29]. Our results, in a cohort of T1a RCC

patients in the United States, adds to the evidence of improved CSS for women and is the

first to suggest a survival advantage among patients with early-stage disease.

Limitations

Potential limitations deserve mention. Patients were identified retrospectively, and it is

unclear if conclusions extend to patients <65 years old where about half of RCCs are

diagnosed [30]. Evaluation of other races was limited without sufficient power to evaluate

potential disparities among Hispanics or Asian-Americans. Socioeconomic status based on
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poverty level could only be assessed in a subset (41%) with complete data, and although

results were very similar in subanalysis limited to these patients, further exploration of

socioeconomic status by multiple categorizations should be pursued [14]. Residual

confounding persists as we cannot control for unmeasured comorbidity. Case ascertainment

is also a limitation as only 51.3% of DT patients had microscopic confirmation of disease,

and upstaged SRMs on nephrectomy would be excluded from the surgical cohorts. Lastly,

DT patients reflect current practice patterns in the United States and do not to represent a

true active surveillance cohort. Notwithstanding the limitations, the study population is a

nationally representative cohort of older adults with T1a RCC providing important insights

into contemporary race and sex disparities.

Conclusions

A greater proportion of relatively healthy black patients are not receiving surgery for T1a

RCC compared to whites. OS was worse for blacks, which might indicate a lack of access to

health care in general. The differential utilization of DT by race instead of purely by age and

comorbidity is concerning but has not led to a significant difference in CSS. Women were

less likely to undergo PN compared to men, but they also had a notably improved CSS

possibly due to inherent protective biological or hormonal effects on RCC progression,

which deserves further study.
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Figure 1.
Rates of partial nephrectomy and deferred therapy by Charlson comorbidity index

comparing blacks and whites. DT = deferred therapy, PN = partial nephrectomy.

Patel et al. Page 10

Urol Oncol. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2.
Kaplan-Meier survival curves for overall survival and cancer-specific survival comparing

blacks and whites.
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