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Abstract

Objective To investigate the clinical characteristics and treat-
ment patterns for African-American (AA) men with low-risk
prostate cancer (PCa) using a national, population-based
dataset.

Methods We conducted a retrospective review of the Surveil-
lance Epidemiology and End Results database 2004-2008.
AA men aged >40 years with low-risk PCa were identified.
For comparison, white men were selected using the same
selection criteria. We reviewed all recorded treatment modal-
ities. Definitive treatment (DT) was defined as undergoing
radiotherapy or prostatectomy.

Results Overall, 7246 AA men and 47,154 white men met the
criteria. Most of the patients had PSA level between 4.1 and
6.9 ng/mL (56.2 %) and received DT (76 %). Black men were
younger (mean age: 62(£8) vs. 65(+10) years), less likely to
receive DT (adjusted odds ratio (AOR), 0.71 [0.67-0.76]),
and of those receiving DT, less likely to undergo prostatecto-
my (AOR, 0.58 [0.54-0.62]). Patients receiving DT had lower
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crude cancer-specific and overall mortality (0.17 vs. 0.41 %
and 2.9 vs. 7.8 %, p value<0.001, respectively, among
blacks). The difference in overall mortality was largest among
>75 years (5.6 vs. 18.2 %). Across age groups, blacks had
higher all-cause mortality (AOR, 1.45 [1.13—1.87] and
1.56[1.31-1.86] for <65 and >65 years, respectively).
Conclusion Our study of a large modern cohort of men with
low-risk PCa demonstrates significant lower receipt of DT,
lower receipt of prostatectomy among those receiving DT, and
lower survival for black men compared to their white coun-
terparts. Older men were less likely to receive DT. Patients
who received DT had better survival. The survival difference
was most striking among the elderly.

Keywords African-American - Low-risk prostrate cancer -
Definitive treatment - Outcomes

Introduction

Prostate cancer is the most frequently diagnosed malignancy
and second most common cause of cancer death among men
in the USA [1]. According to the American Cancer Society, an
estimated 241,740 new cases and 28,170 deaths are anticipat-
ed for the year 2012 [1].

Both the incidence and mortality for prostate cancer remain
much greater among African-American men compared to
other racial/ethnic groups, with incidence rates almost twice
as high that of Caucasians, and mortality rates more than twice
that of Caucasians [1]. Also, African-American men have
been consistently shown to be diagnosed with more advanced
disease at presentation. Several reasons have been given for
the disparity gap [2-5].

With the advent of the prostate-specific antigen (PSA) era,
coupled with technological advances in diagnosis of prostate
cancer, there has been an increase in the proportion of prostate
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cancer diagnosis being made early in the course of the disease
[6].

In addition to technical advances, the advent of the
prostate-specific antigen (PSA) has led to the diagnosis
and treatment of patients with earlier stages of prostate
cancer and potentially higher cure rates [7]. While local
therapy is associated with excellent long-term survival
among patients with clinically localized disease, all
available treatment exerts a potential morbidity and ad-
verse effects on quality of life [6].

The treatment for localized prostate cancer remains
controversial due to a lack of conclusive studies com-
paring the various forms of radiation to surgery. In the
USA, radical prostatectomy and external beam radiation
have been the most common forms of treatment. In
1995, 34.1 % of all patients with clinically localized
disease underwent radical prostatectomy, and 26.3 %
were treated with external beam radiation. A mere
2.2 % of the patients underwent brachytherapy [2].
Technological advances in the 1980s led to a resurgence
of interest on radioactive seed implantation. The devel-
opment of ultrasound guidance and improved computer-
ized algorithms for determining optimal seed configura-
tion lessened morbidity and allowed uniform dose ho-
mogeneity to become achievable. Permanent prostrate
brachytherapy has now emerged as a mainstream treat-
ment option for clinically localized prostrate cancer.

The continuing disparity of prostate cancer in the
African-American population requires a closer examina-
tion. Therefore, we identified, using a population-based
database, a cohort of African-American men with low-
risk prostate cancer with the goal of investigating de-
mographic and clinical characteristics, as well as treat-
ment patterns.

Materials and Methods
Data Source

The Surveillance Epidemiology and End Results (SEER)
Program, maintained by the National Cancer Institute, is
a public-use tumor registry that collects information on
incidence, treatments and survival from population-
based cancer registries in the USA. Currently, SEER
registries cover approximately 28 % of the US popula-
tion. Its incidence and mortality rates have been ob-
served to be generally representative of the total US
population [8]. Data collected by the registries include
demographics, pathological/clinical, initial treatment, fol-
low-up, and vital status. The methods of data collection
as well as the structure of the SEER program have been
described elsewhere [9].
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Study Population

Patients’ record with a diagnosis of prostate cancer in
the SEER program 1973-2008 were identified using
SEER code 28010, which corresponds to International
Classification of Disease for Oncology, Third Edition
(ICD-0O-3) code of C619. Because of our interest in
African-American men with low-risk disease, we select-
ed patients identified as black non-Hispanic who met
criteria for low-risk disease. Patients younger than
40 years or missing data on age information were ex-
cluded. Information on PSA, which is required for def-
inition of low-risk disease, only became available in the
SEER database from 2004, making us limit the study
period to 2004-2008. For the purpose of comparison,
non-Hispanic white patients satisfying the above criteria
were also identified and included in the study. The final
study cohort included 54,400 patient records (Fig. 1).

Definitions

As has been done in previous studies [10, 11], low-risk
disease was defined, using American Joint Committee
on Cancer clinical stage, prostrate-specific antigen
(PSA) level, and Gleason score, as stage T2a or lower,
a PSA level of <10 ng/mL, and Gleason score of 6 or
less. Information on PSA values and Gleason score
became available in the SEER program public-use
dataset beginning in 2004, and the recorded PSA value
is the highest laboratory value recorded in the medical
record prior to diagnostic biopsy or treatment. PSA
values were categorized as <2.5, 2.6-4, 4.1-6.9, or 7—
10 ng/mL.

The recorded Gleason score was based on addition of the
primary and secondary patterns of the Gleason grade. Records

846,113 patients with diagnosis
of prostate cancer in 1973-2008
SEER databases

Exclude 112,940 patients not identified as non-Hispanic
black or non-Hispanic white

—

733,173 patient records of non-
Hispanic black and non-
Hispanic white patients

> Exclude 352 patients less than 40 years of age

732,821 patient records

Exclude 678,421 patients with intermediate-risk or
> high-risk prostate cancer, or missing information needed
for risk categorization

54,400 patient records

Fig. 1 Selection of study population. SEER surveillance epidemiology
and end results
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having only one pattern on the Gleason grade, in which the
number is less than five, are coded as missing, whereas those
with such single pattern number greater than or equal to five
had the number assumed to be a score. Gleason scores were
classified as 2-3, 4-5, or 6.

Available data on treatment type include radiation therapy
and surgery. Radiotherapy was categorized into beam

radiation, radioactive implants/radioisotope, or combination
of' beam radiation and radioactive implants/radioisotopes. Sur-
gery included local excision, radical prostatectomy
with/without pelvic lymphadenectomy. For the purpose of this
study, definitive treatment (DT) was defined as receiving
radiotherapy, undergoing surgery, or a combination of radio-
therapy and surgery.

Table 1 Demographic and clinical characteristics of study population, n=54,400
Black, n=7246 White, n=47,154 p value
Age (years), median (IQR) 62 (56-68) 65 (59-71) <0.001
Age group (years), n (%) <0.001
40-54 1335 (18.4) 5383 (11.4)
55-64 2940 (40.6) 17,887 (37.9)
65-74 2417 (33.4) 17,565 (37.3)
75 or older 554 (7.7) 6319 (13.4)
PSA level (ng/mL), median (IQR) 5.4 (4.3-6.9) 52(4.2-6.7) <0.001
PSA level (ng/mL), n (%) <0.001
<25 551 (7.6) 4501 (9.6)
2.64 796 (11.0) 6020 (12.8)
4.1-6.9 4153 (57.3) 26,419 (56.0)
7-10 1746 (24.1) 10,214 (21.7)
Gleason score, 1 (%) 0.327
2-3 36 (0.5) 184 (0.4)
4-5 236 (3.3) 1467 (3.1)
6 6974 (96.3) 45,503 (96.5)
Definitive treatment, 7 (%) 5312 (73.3) 36,021 (76.4) <0.001
Definitive treatment modality®, n (%) <0.001
Radiotherapy 3437 (64.7) 20,237 (56.2)
Prostatectomy 1829 (34.4) 15,529 (43.1)
Prostatectomy plus radiotherapy 46 (0.9) 255 (0.7)
County-level SES proxy®, mean (SD)
Median household income® 9.20 (2.06) 9.77 (2.39) <0.001
Unemployed, % 43 (1.1) 3.8 (1.1) <0.001
White collar occupation, % 34.9 (6.5) 35.5(6.9) <0.001
Living below poverty, % 13.9 (5.5) 11.6 (5.4) <0.001
Less than high school education, % 8.4 (4.3) 7.9 4.7) <0.001
Urban housing, % 92.0 (16.2) 86.2 (20.9) <0.001
Crude all-cause mortality, 1 (%) 303 (4.2) 1382 (2.9) <0.001
Crude cancer-specific mortality, 7 (%) 17 (0.23) 108 (0.23) 0.926
Crude cancer-specific mortality by age and intervention, n (%)
Younger (<65 years)
Definitive treatment received 4(0.12) 13 (0.07) 0.294
Definitive treatment not received 2(0.21) 5(0.14) 0.583
Older (>65 years)
Definitive treatment received 5(0.25) 40 (0.24) 0.933
Definitive treatment not received 6 (0.60) 50 (0.67) 0.800

PSA prostate-specific antigen, SES socioeconomic status, /OR interquartile range

* Among those who received definitive treatment

b . . .
Represent proxy measures of socioeconomic status for the county of residence

“In US$5000
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Given the unavailability of data on socioeconomic status
(SES) in the SEER public-use database, the US Census data
was utilized to obtain SES-proxy variables. These county-
level data were merged to the SEER database using unique
Federal Information Processing Standards (FIPS) county
codes, and include median household incomes, percentages
of persons with less than high school education by age
25 years, unemployed, living in urban areas, living below
poverty, and with white collar occupations, Since the study
cohort comprised patients diagnosed between 2004 and 2008,
the 2000 US Census data were used.

Statistical Analyses

Univariate and bivariate analyses were performed to
provide descriptive statistics. On bivariate analyses,
Pearson chi-squared test was used to test distribution
of categorical variables; student ¢ test was used to test
difference in means between two groups; and nonpara-
metric Fischer’s exact test of medians was used to
compare medians. Multivariable logistic regression anal-
yses compared black patients to their white counterparts
on the likelihood of receiving DT (and of undergoing
surgery), adjusting for age, SEER registry, time trend,
socioeconomic factors, PSA level, and Gleason score.
Further risk-adjusted analyses also compared black and
white patients across age groups (<65 and >65 years),
with age, type of intervention (stratified as no DT,
radiotherapy, prostatectomy, and prostatectomy plus ra-
diation), SEER registry, socioeconomic factors, time
period, PSA level, and Gleason score as covariates.
The much lower cancer-specific mortality incidence
rates precluded a similar multivariable analysis, and in
place we conducted bivariate analyses stratified by age
and whether or not DT was received. All statistical
analyses were two sided and statistical significance
was defined as p<0.05. STATA/MP version 11.0
(Statacorp, College Station, TX, USA) was used to
perform statistical analyses.

Results

A total of 7246 black men and 47,154 white men aged 40 years
or older met our study criteria. Overall, the mean (+SD) age at
diagnosis was 64 (+10)years, and 12.6 % of patients were
75 years or older. Most of the patients had PSA level between
4.1 and 6.9 ng/mL (56.2 %), Gleason score of 6 (96.5 %), and
received DT (76 %), comprising radiation therapy alone
(57.3 %), prostatectomy alone (42.0 %), and prostatectomy
with radiotherapy (0.7 %). Most patients who had radiation
therapy had radioactive seed implant (47.5 %), while 7.1 %
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Fig. 2 Distribution of treatment type by age group and race

received a combination of external beam radiation and seed
implant.

Table 1 shows the demographic and clinical characteristics
of the black and white subcohorts. Black patients were youn-
ger (median age, 62 vs 65 years; p<0.001), had slightly higher
PSA levels (median PSA level, 5.4 vs. 5.2 ng/mL; p<0.001),
and among patients receiving DT, more likely to receive
radiotherapy (64.7 % vs. 56.2 %, p<0.001) compared to white
patients. Across all age groups of patients, black patients were
less likely to undergo surgical treatment (45.9 vs. 63.3 %, 23.3
vs. 46.5 %, 15 vs. 21.1 %, and 1.5 vs. 3.1 % for patients 40—
54, 55-64, 65-74, and >75 years, respectively) compared to
their white counterparts (Fig. 2), and among those who re-
ceived radiation therapy, black patients across all age groups
were less likely to receive radioactive seed implant and more
likely to receive beam radiation (Fig. 3). Black patients who
did not receive DT were more likely to be aged 75 years or
older compared to those who received DT (13.9 vs. 5.4 % p
value<0.001). Among black patients, patients who received
DT had lower crude all-cause mortality (2.9 vs. 7.8 %,
»<0.001) and crude cancer-specific mortality (0.17 vs.
0.41 %, p<0.001) compared to patients who did not receive
DT, with the difference in crude all-cause mortality being
largest among patients >75 years (5.6 vs. 18.2 %, p<0.001).

mBeam radiation  m Radioactive implant

100 1

00 1163 8.1 K
80 -
70
60 -
50 -+
40 -+
30 -+
20
10 +

Beam radiation and radioactive implant

Percent

| Black White‘ ‘Black White‘
40-54 ‘ ‘ 55-64 ‘

‘ 75 or older ‘

65-74 ‘
Age at diagnosis (years)

Fig. 3 Distribution of type of radiation therapy received by age group
and race
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Similarly, among white patients, both crude all-cause mortal-
ity and cancer-specific mortality were lower for patients who
received definitive treatment (2.0 vs. 5.9 %, p<0.001, and
0.15 vs. 0.49 %, p<0.001, respectively)

The distribution of patient demographic and clinical char-
acteristics within treatment subgroups are presented in Table 2.
Within each subgroup, a higher proportion of black patients
were younger than 65 years, and a higher proportion of black
patients had PSA levels above 4 ng/mL. The crude all-cause
mortality was significantly higher for black patients among
patients who received radiotherapy (p=0.003), but there was
no significant difference between black and white patients on
crude cancer-specific mortality for patients undergoing surgi-
cal treatment (p=0.243), or radiotherapy (p=0.717), and on
crude all-cause mortality for patients undergoing surgical
treatment (p=0.143).

On multivariable logistic regression analysis, adjusting for
age, SEER registry, time trend, socioeconomic factors, PSA
level, and Gleason score, black patients had a 29 % lower
likelihood of receiving DT (adjusted odds ratio (AOR), 0.71;
95 % CI, 0.67-0.76), and among patients who received DT, a
42 % reduced odds of undergoing surgical treatment (AOR,
0.58; 95 % CI, 0.54-0.62). The significant difference persisted
among patients younger than 65 years (AOR for DT, 0.67;
95 % CI, 0.62-0.73; AOR for surgical treatment among
patients receiving DT, 0.57; 95 % CI, 0.52—0.62) and among

patients 65 years or older (AOR for DT, 0.88; 95 % CI, 0.81—
0.96; AOR for surgical treatment among patients receiving
DT, 0.85; 95 % CI, 0.75-0.96). Across age groups (<65 and
>65 years), black patients had 45 % (AOR, 1.45; 95 % CI,
1.13-1.87) and 56 % (AOR, 1.56; 95 % CI, 1.31-1.86) higher
odds of all-cause mortality, respectively (Fig. 4). The age- and
intervention-stratified comparisons of cancer-specific mortal-
ity are shown in Table 1. An upward trend in surgical treat-
ment was noted for black patients while the trend in radio-
therapy for black patients was downward over the study
period (Fig. 5)

Discussion

The optimal management of low-risk prostate cancer con-
tinues to be debated. Our study of a relatively young cohort
of African-American men with low-risk disease, using a
population-based nationwide database, seeks to investigate
contemporary treatment patterns for this group of patients.
With an average age of 62 years (compared to 65 years for
white patients), and about 59 % (compared to 49.3 % for white
patients) of black patients being less than 65 years, our study
supports the findings of previous studies that have reported
younger age for African-American men diagnosed with pros-
tate cancer compared to other ethnic groups. Moses et al. [12]

Table 2 Distribution of patient characteristics by treatment modality and race

Characteristics Prostatectomy

Radiotherapy No definitive treatment

Black, n=1829 White, n=15,529 Black, n=3437 White, n=20,237

Black, n=1934 White, n=11,133

Age (years), median (IQR) 58 (11) 60 (10)
Age group (years), %

40-54 33.1 21.7

55-64 46.8 53.2

65-74 19.7 23.8

75 or older 0.4 1.3
PSA (ng/mL), median (IQR) 5022 49 2.3)
PSA (ng/mL), %

<25 79 10.7

2.6-4 16.3 16.5

4.1-69 59.2 56.3

7-10 16.6 16.6
Gleason Score, %

2-3 0.4 0.3

4-5 32 2.5

6 96.4 97.3
Crude all-cause mortality, % 1.5 1.1
Crude cancer-specific mortality, %  0.22 0.12

64 (11) 67 (11) 65 (13) 69 (13)
13.9 6.0 12.1 6.7
39.7 325 36.5 26.6
384 46.6 375 39.2
8.0 15.0 14.9 275
5.5(2.6) 54(2.5) 55(2.8) 53(2.8)
6.8 74 8.7 11.9
9.3 10.5 9.1 11.7
57.8 58.0 54.6 52.1
26.0 24.1 277 243
0.4 03 0.7 0.7

2.6 24 43 52
96.9 97.2 94.9 94.1
3.6 27 7.8 59
0.15 0.17 041 0.49

Patients who received both prostatectomy and radiation therapy were not included in the table

PSA prostate-specific antigen
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Fig.4 Adjusted odds of all-cause 2
mortality across age groups. 1.8

White patients as reference

Younger than 65 years

reported 77 % of African-American men younger than
70 years at diagnosis of prostate cancer, compared with
68 % of whites, and 72 % of other ethnic groups. Also,
Hoffman et al. [13] reported significantly higher proportion
of African-American men compared to non-Hispanic white
(53 vs 43.3 %) less than 65 years with localized prostate
cancer; and a similar younger mean age of African-
American men (66.5 years) compared to other ethnic groups
(68.9 and 68.1 years for White and Hispanic, respectively)
was reported by Underwood et al. [14].

The rate of DT in the present study is higher than rates
reported in previous population-based studies. Schymura et al.
[15] reported overall DT rates for patients with clinically
localized prostate cancer of 39.70 % (36.74 % for non-
Hispanic Blacks) and 31.42 % (26.09 % for non-Hispanic
Blacks) for radical prostatectomy and radiation therapy re-
spectively; rates reported by Harlan et al. [16] for non-
Hispanic Blacks with clinically localized prostate cancer were
48.5 and 18.6 % for radical prostatectomy and radiation
therapy, respectively. Both studies included a cohort of pa-
tients who had initial diagnosis in the 1990s, thus suggesting
changing treatment patterns that may have occurred over the
years, and possibly, a reflection of the current trend of over-
treatment of these patients.

60

50
s 40 ..
5 =o—No definitive
5 Treatment
£ 30 —

—2 ; Radiation therapy
20
Prostatectomy
10
0

2004 2005 2006 2007 2008
Year

Fig. 5 Treatment trends for African-American men with low-risk
prostate cancer
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65 years or older

Our study findings of significant differences between black
and white patients in the receipt of DT supports the findings of
several studies that have reported racial differences in the
treatment of localized prostate cancer [13—15, 17-19].
Schapira et al. [17], using a similar database as used in the
present study, showed African-American men with diagnosis
of localized prostate cancer to be less likely to receive aggres-
sive treatment (radical prostatectomy or external beam radia-
tion), and for those who received aggressive treatment, a
lower likelihood of receiving radical prostatectomy. In a more
recent study, Moses et al. [12], using the Cancer of the Prostate
Strategic Urologic Research Endeavor (CaPSURE) database,
reported that African-American men were more likely to
receive androgen deprivation therapy, and less likely to re-
ceive surgery, for low-risk disease compared with their white
counterparts. Similar findings have been reported [13, 15, 18,
20]. Harlan et al. [16], however, showed that racial differences
in treatment did not exist among patients younger than
60 years, but was present among patients older than 60 years,
with African-American men in the older age category being
less likely to receive aggressive treatment. In the present
study, we found that significant differences in the likelihood
ofreceiving DT and in undergoing surgical treatment persisted
even among younger (less than 65 years) and older (65 years
or older) patient subgroups. Several factors have been hypoth-
esized to influence treatment choice [21-26], with more rad-
ical prostatectomy being offered and less radiation therapy
over time.

We found that older men (75 years or older) were less likely
to receive DT, and among those who received DT, majority
received radiation therapy (Fig. 2). Similar lower likelihood of
receipt of DT for older patients has been reported and has been
largely attributed to higher rates of comorbidity and lower life
expectancy in this patient population. Although the majority
of the black patients younger than 65 years in our study cohort
received DT, a substantial proportion of these patients also
received radiation therapy.

In the present study, both crude all-cause mortality and
crude cancer-specific mortality were lower among patients
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who received DT, with the difference in crude all-cause mor-
tality persisting even after stratifying by age group, and the
gap being widest among the oldest age group. This finding
may be related to the higher likelihood of not receiving DT
that was noted for the older age group, thus magnifying the
survival benefit of undergoing DT. Furthermore, even after
controlling for potential confounding factors (including type
of intervention), younger and older black patients in the pres-
ent study had worse survival compared to their white coun-
terparts. Concurrent comorbid conditions may have played a
role in patient selection and subsequent outcome. In a study
investigating radical prostatectomy outcome in men 65 years
or older with low-risk prostate cancer, using a single institu-
tion data, Mullins et al. [27] reported excellent long-term
survival in the study cohort, and this was despite the high
rates of aggressive tumor found following surgery. Most of
these men, however, were in excellent health, thus making a
case for the use of radical prostatectomy in carefully selected
group of patients. In a recent study by Liu et al. [28] on
patients with low-risk prostate cancer, in which simulation
models were used, the authors reported greater than expected
benefit for active surveillance compared to radical prostatec-
tomy for older patients and those with poorer baseline health
status. Importantly, there is need for elderly African-American
men with low-risk prostate cancer to be evaluated for possible
surgical treatment, even though the tools needed for such
decision-making process may be limited. Counseling these
patients on the benefits of treatment should be incorporated
early on in the management plan. Also, a higher level of
vigilance, with follow-up re-biopsy, is needed for the sub-
group of patients who would benefit more from active sur-
veillance. The lack of information on watchful waiting or
active surveillance in the SEER public-use database makes it
difficult to ascertain whether or not those patients who did not
receive definitive treatment in the present study received any
of these other treatment options. An additional speculation
about this group of patients could be loss to follow, which
could be multifactorial.

One limitation of our study was the lack of information on
PSA values in SEER prior to 2004, thus limiting the period
covered by the study. Also, the lack of information on watch-
ful waiting or active surveillance in SEER makes it difficult to
ascertain whether or not patients who did not receive DT
received any of these other treatment options. The unavail-
ability of data on comorbidity in the SEER public-use data-
base also meant that we could not include comorbidity in our
risk-adjusted model. Despite these limitations, a major
strength of our study is the large, population-based nature of
the SEER database, making it generalizable.

In conclusion, our study uses a large cohort of African-
American men with early-onset low-risk prostate cancer to
develop a deeper understanding of treatment and mortality
trends in an ethnic group identified as having higher risk for

disease progression and cause-specific mortality. The majority
of these patients received DT, primarily radiotherapy. When
compared to their white counterparts, black patients were
significantly less likely to receive DT, of those receiving DT,
less likely to undergo surgical treatment, and regardless of age
group, had worse survival. As expected, older men were less
likely to receive definitive treatment. However, a surprising
observation was the striking survival difference among elderly
men between those who received definitive treatment and
those who did not receive definitive treatment. Further inves-
tigation of these differences may provide insight for better risk
stratification.
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