ORIGINAL REPORTS: CANCER

BLACK-WHITE DIFFERENCES IN TUMOR GRADE (AGGRESSIVENESS) AT DIAGNOSIS
OF PROSTATE CANCER, 1992-1998

Objectives: To compare recent temporal
trends in the proportion of high-grade (less dif-
ferentiated, or more ‘‘aggressive’’) prostate
cancers for Blacks (African Americans) and
Whites. Reports of Black-White differences
have generated speculation that genetic factors
could be involved.

Methods: The study included all 126,889
non-Hispanic White and 20,247 Black patients
with prostate cancer diagnosed in 1992-1998
and reported to the US National Cancer Insti-
tute’s Surveillance, Epidemiology and End Re-
sults (SEER) Program of population-based can-
cer registries.

Results: Overall and stage-specific Black-
White differences in proportion of high-grade
cancers were not large and declined over time
(especially among elderly patients). By 1998,
the adjusted odds ratio for high (vs other
known) grade was not statistically significant
for Black vs White elderly patients when age
and stage at diagnosis were included in a mul-
tiple logistic regression model.

Conclusions: These data provide little justifi-
cation for speculation about a genetic basis for
a higher proportion of aggressive prostate can-
cer among Black patients. Trends in Black-
White differences in the frequency of high-
grade cancer suggest Black-White differences
in trends in prostate cancer screening rates (es-
pecially in the elderly), which require further
investigation. (Ethn Dis. 2002;12:536-541)
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INTRODUCTION

Reports of a disproportionate num-
ber of prostate cancers of high histologic
grade (ie, poorly differentiated or undif-
ferentiated) among Blacks compared to
Whites have led to suggestions of the dis-
ease being more “aggressive” or “virulent”
among Blacks, and speculations about
genetic explanations,' with potential
implications for prognosis and therapy
for patients diagnosed with prostate can-
cer.! However, racial differences in
screening rates and other non-biological
mechanisms also have been discussed as
possible explanations.*> According to
data from the high-quality population-
based cancer registries included in the
National Cancer Institute’s SEER (Sur-
veillance, Epidemiology and End Re-
sults) Program on prostate cancers diag-
nosed from 1973-1995, Blacks had only
a slightly higher proportion of high-
grade and unknown grade tumors com-
pared to Whites; however, data were
shown in graphs, without actual per-
centages.® The present study considers re-
cent trends in the Black-White differenc-
es in proportion of high-grade prostate
cancer at diagnosis, using data from the
SEER Program.

METHODS

Since 1992 (year of diagnosis), when
data from the Los Angeles area were first
included, SEER has covered about 14%
of the US population, and data are be-
lieved to be generally representative of
the entire United States (in the absence
of a national system of cancer registra-
tion).” A SEER public-use data file® was
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used to identify all patients with prostate
cancer diagnosed from 1992-1998,
while living in a SEER area. For the time
period under study, the SEER Program
study population included the metropol-
itan areas of Atlanta, Ga, Detroit, Mich,
San Jose-Monterey, Calif, San Francisco-
Oakland, Calif, and Seattle, Wash, along
with the states of Connecticut, Hawaii,
Iowa, New Mexico, and Utah. Codes for
both the “race” and Hispanic ethnicity
SEER items, as reported to the registries
mainly from (hospital) medical records,’
were used to define non-Hispanic White
(hereafter, referred to as “White”) and
Black categories. SEER efforts in linking
surnames to the 1980 Census list of
Spanish surnames’ improve overall ascer-
tainment of patients who would report
themselves as Hispanic.® After excluding
cases ascertained from death certificate
only or autopsy, the study included
147,136 (126,889 White and 20,247
Black) patients.

Analyses included stage at diagnosis,
since grade is strongly associated with
stage.!! SEER “historical” (also called
“summary”) stage is coded as local, re-
gional, distant or unknown; for prostate
cancer, local and regional stages are
combined,’ because stage may be de-
fined only clinically (for patients with-
out surgery), and upstaging (from local
to regional) often occurs due to sur-
gery.'? Grade is coded in SEER as low
(well differentiated, Gleason score 2—4),
intermediate (moderately differentiated,
Gleason score 5-7), and high (poorly
differentiated, Gleason score 8-10, or
“anaplastic” or “undifferentiated”). So-
cioeconomic status (SES) was not as-
sessed because the SEER public-use da-
tabase includes only county of residence
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Table 1. Proportion of incident prostate cancers diagnosed as high-grade, for Blacks and non-Hispanic Whites in the Surveil-

lance, Epidemiology and End Results (SEER) Program, by year of diagnosis (1992-1998)

Year of Diagnosis

Race-Ethnicity* 1992 1993 1994 1995 1996 1997 1998 Pt
All Stages Total No.
Black 2,969 3,202 2,944 2,751 2,744 2,821 2,816 —
White 23,347 20,141 17,228 16,369 16,492 17,111 16,201 —
% High Grade
Black 24.7 241 23.1 233 21.8 20.6 20.8 <.001
White 20.6 19.9 19.4 19.6 19.3 19.1 19.6 <.005
P valuet <.001 <.001 <.001 <.001 .003 .044 147
Local or Regional Stage Total No.
Black 2,094 2,317 2,183 2,215 2,273 2,406 2,457 —
White 18,470 16,011 14,182 13,823 14,212 15,034 14,597 —
% High Grade
Black 21.9 20.9 21.9 20.9 19.2 18.4 19.1 <.01
White 19.3 18.5 18.2 18.3 18.2 17.8 18.2 <.005
P valuet .005 .005 <.001 .003 .261 531 149
Distant Stage Total No.
Black 380 313 259 242 190 221 180 —
White 1,490 1,206 990 922 851 749 724 —
% High Grade
Black 45.3 47.0 44.0 50.8 54.2 47.5 41.1 >.250
White 43.5 45.4 42.6 45.3 43.9 45.1 48.2 >.900
P value¥t 573 .675 .740 147 .013 .583 .105

* White denotes non-Hispanic White (see text).

t P value from chi-square test for linear trend in proportion from 1992 to 1998, within each racial-ethnic group.

* P value from chi-square test for association between race-ethnicity and high-grade cancer within stage/year of diagnosis category.

for each patient (at the time of diag-
nosis),” whereas smaller geopolitical
units are needed to obtain ecologic or
proxy estimates of the SES of individ-
uals;'? in addition, one SEER area (Los
Angeles) includes only a single county.

Time trends in proportion of high-
grade cancers (among all cancers, includ-
ing those of unknown grade) were ex-
amined by age at diagnosis (<65 and
65+ years) relevant to Medicare insur-
ance coverage. Statistical methods includ-
ed chi-square tests for 2-by-2 tables and
for linear trends in proportions'4; a P val-
ue (alpha level) of <.05 was used for
“statistical significance.” Multiple logistic
regression analysis'® was used to examine
the independent association between
race-cthnicity and high (vs low- inter-
mediate) grade, controlling for stage, age
and marital status; 95% confidence lim-
its for adjusted odds ratios were based on

the normal approximation and P values
were from the Wald statistic.!®
Age-standardized incidence rates
(using the direct method with the age
distribution of the total 1970 US pop-
ulation as the standard) for high-grade
cancers were obtained with a computer

program (SEER*Stat 4.0).8

RESULTS

For all stages combined, the Black-
White difference in proportion of high-
grade cancers reached statistical signifi-
cance for each year from 1992-1997
but not in 1998. While the test for lin-
ear trend (1992-1998) in proportions
of high-grade cancers was statistically
significant for both Blacks and Whites
(Table 1), the magnitude of the decline
was greater for Blacks (from 24.7% in
1992 to 20.8% in 1998, a 15.8% re-
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duction) than for Whites (from 20.6%
in 1992 to 19.6% in 1998, a 4.9% re-
duction). This change, and also that in
proportion of distant stage cancers (ie,
380/2969 or 14.2% for Blacks vs 1490/
23,347 or 6.8% for Whites in 1992, to
180/2816 or 6.4% for Blacks vs 724/
16,201 or 4.5% for Whites in 1998, see
Table 1), reflected a greater decline in
the denominator (total number of can-
cers) in Whites compared to Blacks.
The latter difference was due to increas-
ing numbers of locoregional stage can-
cers in Blacks and decreases in Whites.
In contrast, the number of distant-stage
cancers declined for both racial-ethnic
groups (Table 1).

The age-standardized incidence rate
for locoregional cancer declined for
Whites but not for Blacks (Table 2).
The Black-White differences in propor-

tion of high-grade cancers within loco-
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Table 2. Age-standardized incidence
rates (per 100,000 per year, 1992-
1998) for locoregional stage prostate
cancer among Black and non-Hispanic
White males in SEER areas, for all
grades and high-grade cancers alone

High-Grade
Year of All Grades Only
Diagnosis Black White Black White
1992 179.0 151.4 39.3 29.2

1993 193.2 131.1 40.7  24.1

1994 177.8 116.5 38.8  21.1
1995 176.8 113.6 375 203
1996 178.4 116.2 344 207

1997 183.5 122.1 33.8 214
1998 182.7 117.0 352 20.8

regional stage declined from 1992 to
1998, and the difference was statistically
significant (P<.05) in each year from
1992-1995 but not from 1996-1998
(Table 1). However, the Black-White
difference in the age-standardized inci-
dence rate of high-grade cancers persist-
ed within locoregional stage (Table 2).

Within distant stage, with a high
proportion of high-grade cancers (rela-
tive to locoregional stage),!" the Black-
White differences in proportion of high-

grade cancers were statistically signifi-
cant only in 1996; trend tests were not
statistically significant (Table 1). Within
distant stage, the proportion of high-
grade cancers in 1998 was actually high-
er for Whites than Blacks. However,
while unknown grade was uncommon
within locoregional stage (4% in Whites
and 5%—-7% in Blacks; data not shown)
it was more common among distant
stage cancers and increased among
Blacks from 1997 to 1998. Combining
high- with unknown-grade cancers in
1998, the difference in proportion of
high-grade cancers within distant stage
between Blacks (72.8%) and Whites
(75.4%) was small. Ungraded cases
probably tend to be high grade, in view
of the lower survival rates among these
cases compared to graded cases.!!

In the age category of <65 years at
diagnosis, while the proportion of high-
grade cancers declined over time, the
Black-White differences persisted (Table
3). In the 65+ years of age category,
however, the proportion of high-grade
cancers declined in Blacks but not
Whites, and by 1997 and 1998, the
Black-White differences were no longer
statistically significant.

Age at diagnosis tended to be earlier
for Blacks (mean age of 67.7, median
age of 68.0 years) compared to Whites
(mean age of 69.9, median age of 70.0
years) (P<.001, ¢ test for difference in
means). Multiple logistic regression
models, with high (vs low or interme-
diate) grade as the dependent variable,
included age at diagnosis (divided by 5)
for all cancers of known grade diag-
nosed in 1998 (the latest year). Distant
stage was strongly associated with high-
grade cancer. The adjusted odds ratio
for race-ethnicity was statistically signif-
icant among patients <65 years old but
not among patients age 65+ years, in-

dependent of age and stage (Table 4).

DISCUSSION

Using data from population-based
cancer registries, this study found a
small Black-White difference in the pro-
portion of high-grade cancers (Table 1),
as found in a previous SEER-wide
study.® In addition, a decline occurred
from 1992 to 1998 in the magnitude of
the racial differences (Table 1), with a
greater decline among elderly than non-

Table 3. Proportion of incident prostate cancers diagnosed as high-grade, among Blacks and non-Hispanic White patients in
SEER Program, by year of diagnosis (1992-1998) within age at diagnosis (<65 and 65+ years)

Year of Diagnosis

Race-Ethnicity* 1992 1993 1994 1995 1996 1997 1998 Pt
Age <65 Total No.
White 4,717 4,580 4,413 4,423 4,926 5,229 5,086 -
Black 828 998 1,017 1,053 1,074 1,101 1,185 —
% High Grade
White 19.1 19.2 17.7 16.2 16.1 15.9 15.4 <.001
Black 22.5 24.0 21.5 22.1 19.7 18.8 18.5 <.005
P valuet .028 <.001 .005 <.001 .005 .019 .010
Age 65+ Total No.
White 18,630 15,561 12,815 11,946 11,566 11,882 11,115 —
Black 2,141 2,204 1,927 1,698 1,670 1,720 1,631 —
% High Grade
White 20.9 20.1 20.0 20.8 20.7 20.4 21.5 >.250
Black 25.6 24.2 23.9 24.1 23.1 21.9 22.5 <.025
P valuet <.001 <.001 <.001 .002 .026 77 400

* White denotes non-Hispanic White (see text).

t P value from chi-square test for linear trend in proportion from 1992 to 1998, within each racial-ethnic group.

¥ P value from chi-square test for association between race-ethnicity and high-grade cancer within age/year of diagnosis category.
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Table 4. Multiple logistic regression models for high grade (vs other known grade)
among Black and non-Hispanic White patients diagnosed with prostate cancer in

1998, SEER Program

Total % High Adjusted Odds Ratio
Covariate N Grade (and 95% CI) P Value*
Model 1: Age <65 Years
Age (years/5) 6,039 16.6 1.03 (0.96, 1.10) 459
Race-ethnicity
Whitet 4,915 15.9 1.00 (reference) —
Black 1,124 19.5 1.21 (1.02-1.44)% .029
Stage
Local-regional 5,737 15.1 1.00 (reference) —
Distant 150 65.3 10.25 (7.25, 14.48)* <.001
Unknown 152 22.4 1.59 (1.07, 2.37)% .021
Marital status
Not married 1,287 18.8 1.00 (reference) —
Married 4,430 15.8 0.91 (0.77, 1.08) .580
Unknown 322 18.0 0.93 (0.67, 1.30) .297
Model 2: Age 65+ Years
Age (years/S) 11,754 23.5 1.20 (1.16, 1.25)% <.001
Race-ethnicity
White 10,290 23.3 1.00 (reference) —
Black 1,464 25.1 1.07 (0.94-1.23) .296
Stage
Local-regional 10,666 21.2 1.00 (reference) —
Distant 500 65.0 6.30 (5.20, 7.63)* <.001
Unknown 588 29.8 1.47 (1.22, 1.78)% <.001
Marital status
Not married 2,554 26.6 1.00 (reference) —
Married 8,341 22.8 0.90 (0.81, 1.00) .057
Unknown 859 21.5 0.76 (0.62, 0.92)% .005

Cl=confidence interval.

* P values are from the Wald statistic.

t White denotes non-Hispanic White (see text).
+ Cl (95%) does not include 1.00.

elderly patients (Table 3). Larger Black-
White differences in grade, and within
stage of each grade, found in other stud-
ies' may reflect sampling variability (ie,
small samples of Black patients) and/or
selection bias in these non-population
based studies. Differences in the years of
diagnosis among studies also must be
considered, in view of the temporal
trends reported here.

While the source of information on
race-cthnicity (ie, patient self-report or
other) was not described in one report
(from a clinical trial),! some misclassi-
fication of race-ethnicity occurs in
SEER and incidence rates are undoubt-
edly affected by discrepancies between
sources of information on race-ethnicity
for rate numerators (medical records) vs

denominators (self-reports from census-
es).” However, “non-Hispanic White”
patients in this study were defined as in
other SEER reports.267>12 In addition,
analyses in this study were conducted
for all Whites (N=137,644), instead of
non-Hispanic Whites, and results were
very similar to those shown; eg, the pro-
portions of high-grade cancers among
all Whites was 20.6% (of 24,842) in
1992, and 19.7% (of 17,811) in 1998,
similar to the proportions in Table 1.
Differences may exist among studies
in grading and/or in coding of tumors.!!
One study (from a clinical trial)! was
able to perform central pathologic re-
view of biopsy specimens for (Gleason)
grading; such central review is not fea-
sible for large population-based regis-
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tries. SEER re-abstracting and recoding
audits have examined stage and extent
of disease,'® and the accuracy of coding
the tumor grade for prostate cancers has
been studied by the SEER Program; in
a re-abstraction audit of a sample of
prostate cancers diagnosed in 1998, the
error rate for grade was only 5%, and
<1% were changed from unknown to
known grade.'”

The small and declining Black-White
differences in the proportion of high-
grade tumors (Table 1), and the larger
decline in elderly patients (Table 3), pro-
vide little basis for speculation about “in-
trinsic” Black-White differences in dis-
ease aggressiveness or potential implica-
tions for treatment.'” By 1998 (year of
diagnosis), the Black-White differences
in proportion of cancers diagnosed at
high grade was not statistically significant
for all ages combined (Table 1), or for
elderly patients (Table 3), even when age
and stage differences between Black and
White patients were taken into account
(for known grade) (Table 4). While tem-
poral changes in type of surgical treat-
ment can affect trends by tumor grade,
because removal of larger amounts of tis-
sue may result in assigning a higher
grade,'? Black-White differences in type
of surgery (ie, none or biopsy only, trans-
urethral resection, and prostatectomy)
were small by 1998. The addition of type
of surgery to the models had little effect
on the adjusted odds ratio for race-eth-
nicity (data not shown).

The temporal decline in the Black-
White differences in proportions of high-
grade cancers in this study (Table 1), at
least among elderly patients (Table 3),
could reflect a decline in the Black-
White differences in prostate-cancer
screening rates. For pretreatment PSA
level (an indicator of tumor-cell burden
at diagnosis), a statistically significant de-
cline from 1988-1995 among Black but
not White prostate cancer patients in
Chicago suggested that the higher tumor
burdens of Black vs White patients were
being ameliorated by greater increases in
PSA testing among Blacks compared to
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Whites.!'® There are limited survey data
on self-reported PSA testing among
Blacks vs Whites.!*?° Medicare records
demonstrated a larger increase in use of
PSA tests among Black compared to
White beneficiaries after 1987,%! al-
though the rate of PSA testing and pros-
tate biopsy combined was still lower in
elderly Blacks compared to elderly
Whites in 1997. These rates are difficult
to measure accurately, however, because
Medicare does not reimburse providers
for PSA screening tests.? Further studies
of PSA screening rates are needed for
Black and White populations, especially
by age group (<65 years and 65+ years).

While this study focused on the pro-
portions of high-grade cancers at diag-
nosis, screening tends to increase the de-
tection of cancer at an early stage, so
that Black-White differences in trends
in screening rates also could explain the
continuing rise in numbers of locore-
gional cancers among Blacks (Table 1)
and the lack of decline in the incidence
rate for locoregional stage cancers
among Blacks but not Whites in SEER
areas (Table 2). The later peak in the
incidence rate for locoregional cancers
in Blacks compared to Whites (Table 2)
could indicate later dissemination of
PSA screening among Blacks. Most
prostate cancers are diagnosed at the lo-
coregional stage (Table 1), and a later
peak in the total incidence rate for
Blacks compared to Whites has been re-
ported for SEER areas.6712

Although recent trends in prostate
cancer incidence rates for Blacks and
Whites may have been strongly affected
by trends in screening, the historically
higher incidence rates in Blacks com-
pared to Whites in SEER areas (since
1973)%7 are unexplained.?® The roles of
obesity, diabetes and insulin resistance,?
as well as infectious agents, need fur-
ther study. With declining Black-White
differences in distributions of stage and
grade (as shown in this study), along
with small Black-White differences in
stage-specific survival rates,” differences
in incidence rates are important in re-
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lation to the persistent US Black-White
disparity in the age-standardized mor-
tality rate of prostate cancer.2¢

ACKNOWLEDGMENTS

This work was supported in part by a
contract (N01-CN-67005) between the Na-
tional Cancer Institute and the Connecticut
Department of Public Health.

REFERENCES

1. Thompson IM, Tangen CM, Tolcher A,
Crawford ED, Eisenberger M, Moinpour
CM. Association of African-American ethnic
background with survival in men with met-
astatic prostate cancer. J Natl Cancer Inst.
2001;93:219-225.

2. Hoffman RM, Gilliland FD, Eley JW, et al.
Racial and ethnic differences in advanced-
stage prostate cancer: The Prostate Cancer
Outcomes Study. J Natl Cancer Inst. 2001;93:
388-395.

3. Jones J. African Americans and prostate can-
cer: why the discrepancies? J Natl Cancer Inst.
2001;93:342-345.

4. Robbins AS, Whittemore AS, Thom DH.
Differences in socioeconomic status and sur-
vival among White and Black men with pros-
tate cancer. Am J Epidemiol. 20005151:409—
416.

5. Montie JE, Pienta KJ. A unifying model to
explain the increased incidence and higher
mortality of prostate cancer in Black men.
Urology. 1999;53:1073-1076.

6. Stanford JL, Stephenson RA, Coyle LM, et
al. Prostate Cancer Trends, 1973—1995. Be-
thesda, Md: SEER Program, National Cancer
Institute; 1999. NIH Publication No. 99-
4543.

7. Ries LAG, Eisner MP, Kosary CL, et al, eds.
SEER Cancer Statistics Review, 1973—1998.
Bethesda, Md: National Cancer Institute;
2001. Available at www.seer.cancer.gov

8. SEER Cancer Incidence Public-Use Database,
1973—-1998 [on CD-ROM]. Bethesda, Md:
National Cancer Institute; April 2001.

9. Miller BA, Kolonel LN, Bernstein L, et al,
eds. Racial/Ethnic Patterns of Cancer in the
United States, 1988—1992. Bethesda, Md: Na-
tional Cancer Institute. NIH Publication No.
96-4104.

10. Stewart SL, Swallen KC, Glaser SL, Horn-
Ross PL, West DW. Comparison of methods
for classifying Hispanic ethnicity in a popu-
lation-based cancer registry. Am ] Epidemiol.
1999;149:1063-1071.

11. Carriaga MT, Henson DE. The histologic
grading of cancer. Cancer. 1995;75:406—421.

12. Hankey BE Feuer EJ, Clegg LX, et al. Cancer
surveillance series: interpreting trends in pros-
tate cancer. Part I: evidence of the effects of
screening on recent prostate cancer incidence,

Ethnicity & Disease, Volume 12, Autumn 2002

mortality, and survival rates. J Nat! Cancer
Inst. 1999;91:1017-1024.

13. Soobader M, LeClere FB, Hadden W, Maury
B. Using aggregate geographic data to proxy
individual socioeconomic status: does size
matter? Am ] Public Health. 2001;91:632—
636.

14. Armitage P. Statistical Methods in Medical Re-
search. New York, NY: Wiley; 1971.

15. Norusis M]. SPSS Advanced Statistics 6.1.
Chicago, IlI: SPSS Inc; 1994.

16. Fritz A. The SEER Program’s commitment to
data quality. / Reg Mgmtz. 2001;28:35-40.

17. Fritz A. 2000 Prostate Cancer Audit, Final Re-
port, Connecticut Tumor Registry. Bethesda,
Md: SEER Program, National Cancer Insti-
tute; October 9, 2001.

18. Vijayakumar S, Vaida E Weichselbaum R,
Hellman S. Race and the Will Rogers phe-
nomenon in prostate cancer. Cancer | Sci Am.
1998;4:27-34.

19. Steele CB, Miller DS, Maylahn C, Uhler RJ,
Baker CT. Knowledge, attitudes, and screen-
ing practices among older men regarding
prostate cancer. Am ] Public Health. 2000;90:
1595-1600.

20. Ashford AR, Albert SM, Hoke G, Cushman
LE, Miller DS, Bassett M. Prostate carcinoma
knowledge, attitudes, and screening behavior
among African-American men in central Har-
lem, New York City. Cancer. 2001;91:164—
172.

21. Potosky AL, Miller BA, Albertsen PC, Kra-
mer BS. The role of increasing detection on
the rising incidence of prostate cancer. JAMA.
1995;273:548-552.

22. Cooper GS, Yuan Z, Jethva RN, Rimm AA.
Determination of county-level prostate carcino-
ma incidence and detection rates with Medicare
claims data. Cancer. 2001;92:102—-109.

23. Farkas A, Marcella S, Rhoads GR. Ethnic and
racial differerences in prostate cancer incidence
and mortality. Ethn Dis. 2000;10:69-75.

24. Hsing AW, Chua S, Gao YT, et al. Prostate
cancer risk and serum levels of insulin and
leptin: a population-based study. J Natl Can-
cer Inst. 2001;93:783-789.

25. Rosenblatt KA, Wicklund KG, Stanford JL.
Sexual factors and the risk of prostate cancer.
Am ] Epidemiol. 2001;153:1152-1158.

26. Howe HL, Wingo PA, Thun MJ, et al. An-
nual report to the nation on the status of can-
cer (1973 through 1998), featuring cancers
with recent increasing trends. J Natl Cancer
Inst. 2001;93:824-842.

AUTHOR CONTRIBUTIONS

Design and concept of study: Polednak

Acquisition of data: Polednak

Data analysis and interpretation: Polednak

Manuscript drafi: Polednak

Statistical expertise: Polednak

Administrative, technical, or material assis-
tance: Polednak



