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Abstract Background Adherence to first course treat-
ment guidelines for breast cancer may not be uniform
across racial/ethnic groups and could be a major contrib-
uting factor to disparities in outcome. In this population-
based study, we assessed racial differences in initial
treatment of breast cancer. Methods Surveillance, Epide-
miology, and End Results (SEER) program data were used
to study all primary invasive breast cancers diagnosed
during 2000-2001 among Black (n =877) and White
(n = 2437) female residents of the five Atlanta SEER
counties, counties with several large teaching hospitals.
Differences in treatment delay, cancer directed surgery,
and receipt of chemotherapy, radiotherapy, or hormonal
therapy were analyzed according to guidelines for
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treatment. Analyses utilized frequency distributions,
tests of independence and statistics in and across strata.
Results Black women experienced longer treatment
delays, regardless of stage at diagnosis, and were 45 fold
more likely to experience delays greater than 60 days
(P <0.001). For Ilocal-regional disease, more Black
women did not receive cancer directed surgery (7.5% vs.
1.5% of white women, P < 0.001), but did receive breast
conserving surgery (BCS) equivalently. Only 61% of Black
vs. 72% of White women received radiation with BCS
(P < 0.001). Black women eligible for hormonal therapy
were less likely to receive it (P < 0.001). Conclusion Our
findings suggest treatment standards are not adequately or
equivalently met among Black and White women, even in
an area where teaching hospitals provide a substantial
portion of breast cancer care. Treatment differences can
adversely affect outcome and reasons for the differences
need to be addressed.
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Treatment

Abbreviations

BCS  Breast Conserving Surgery

ER Estrogen Receptor

PR Progesterone Receptor

+ Positive

SEER Surveillance, Epidemiology, and End Results
NOS  Not otherwise specified

Introduction

It is estimated that in 2006 about 41,000 women in the U.S.
died from breast cancer and a disproportionate number
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were black [1]. This excess in mortality is a reflection of
the markedly poorer survival experienced by black women,
which has persisted for decades [2]. Major reasons for this
disparity have been attributed to the increased number of
black women diagnosed at later stage of disease and at an
earlier age, where breast cancers tend to be more aggres-
sive and result in poorer outcomes. Nationally, racial dif-
ferences in survival continue even within stage and age
groups [3-6]. Other factors which may contribute to this
disparity include socioeconomic and demographic factors,
cultural beliefs, health care access, co-morbid conditions,
and tumor biology [7-19]. Another factor may be differ-
ences in delivery of cancer treatment. Adherence to
established treatment guidelines may not be uniform across
racial/ethnic groups and differences in treatment may be a
major contributing factor to racial disparities in outcome
[5, 14, 20-22].

Clinical practice guidelines for first course treatment of
invasive breast cancer are well-established [23-25]. Some
studies suggest that U.S. black women diagnosed with
breast cancer are less likely to receive treatments con-
cordant with established guidelines [26-28]. Several have
reported racial differences in treatment delay, prescrip-
tion, utilization, and response [29-32]. Black women may
less frequently receive first course surgical and radiation
treatment according to recommended guidelines [20, 27,
33, 34] and more frequently may not receive any surgery,
even after accounting for a greater prevalence of
inoperable cancers [21]. The benefits of adjuvant thera-
pies to improving outcomes are clear [35, 36]. Appro-
priate use of adjuvant therapies reduce the risk of
recurrence and improve chances for long-term survival.
However, some studies suggest that black women are less
likely to receive appropriate chemotherapy [37-42].
Whether black women are less likely to receive hormonal
therapy remains equivocal [10, 39, 43]. It is established
that black women have a lower incidence of Estrogen
receptor positive and/or progesterone receptor positive
(ER+/PR+) tumors and thus for a higher proportion of
black women, hormonal therapy would not be indicated
[44—46]. However, the prescription of hormonal therapy
in published studies has not been studied separately
among hormone receptor positive patients, who should be
offered hormonal therapy, and negative patients, who
should not. Treatment may also differ by health system
providers [27, 28].

To assess racial differences in the initial treatment of
invasive breast cancer, we used data from the Atlanta
Surveillance, Epidemiology, and End Results (SEER)
Registry. In this population-based study, we focused on the
five metropolitan Atlanta SEER counties, an area with a
sizeable black population and where large teaching hospi-
tals are located.

@ Springer

Methods
Data collection and description

Data were obtained from the Atlanta SEER Registry of the
National Cancer Institute, which has collected population-
based cancer data in the metropolitan Atlanta area since
1975. All female invasive breast cancer cases (ICD-O site
codes C50.0-C50.9, behavior code 3) [47] diagnosed
among residents of the five Atlanta SEER counties (Fulton,
Dekalb, Cobb, Clayton, and Gwinnett) from January 1,
2000 to December 31, 2001 were included. A small per-
centage of women who reported race as neither black nor
white were excluded (2.1%). Patients diagnosed only by
death certificate or autopsy were also excluded.

Treatment factors analyzed included type of first course
treatment, delay in first course treatment, delivery of cancer
directed surgery, type of surgery, and receipt of chemo-
therapy, radiotherapy, or hormonal therapy. Categories
presented are based on treatment guidelines [23, 24, 48,
49]. The delay interval was calculated by subtracting the
date of diagnosis from the earliest date of first course
treatment; surgery, neoadjuvant chemotherapy, or initiation
of chemotherapy or radiation therapy for distant metastatic
disease. The delay groups were then established based on
guidelines and literature review. Type of surgery was
categorized into two groups, breast conserving surgery
(BCS) or mastectomy. BCS included excisional biopsy/
lumpectomy, wedge resection, quadrectomy, tylectomy,
and segmented or sub-cutaneous mastectomy. Mastectomy
included simple, modified, radical, and NOS (not otherwise
specified), with or without removal of the uninvolved
contralateral breast. Adjuvant treatments (radiotherapy,
chemotherapy, and hormonal therapy) were dichotomized
into receipt/no receipt categories.

Racial differences in treatment were analyzed according
to their basis for treatment, based on stage at diagnosis, age
at diagnosis, and specific tumor characteristics. Race in
the SEER data is abstracted from the medical record
and supplemented, where missing, from additional sources.
Stage at diagnosis was presented according to the SEER
Summary Staging guidelines using the broad categories of
local, regional, or distant disease [S0]. Age at diagnosis
was categorized into three groups (18-50, 51-70, and > 70)
according to age-specific treatment criteria. ER and PR
status were categorized as positive (+) which included
borderline, negative (-), or unknown. Tumor size, number
of positive nodes, and nodal status were collected using
SEER Extent of Disease guidelines [51] and grouped
according to the AJCC Cancer Staging Manual [52] and
treatment criteria [23, 24, 48, 49]. Grade represents the
degree of tumor cell differentiation; defined as highly
(Grade 1), moderately (Grade 2), or poorly (Grade 3)
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differentiated. In the absence of a stated differentiation, the
Bloom-Richardson grading scheme was used [53].

Statistical analyses

Frequency distributions and y” tests of independence were
used to describe the study population by race as well as to
examine racial differences in treatment within stage
groups. In order to examine racial differences in treatment
according to recommended guidelines, the race—treatment
relationships were then stratified on selected age groups,
disease and tumor characteristics, and other treatments.
Frequency distributions, y* tests of independence, and
Cochran—Mantel-Haenszel statistics were utilized to ana-
lyze the racial differences in and across strata. Unknown
categories for all variables were kept in the analyses.
P-values reflect analyses with and without unknown cate-
gories included.

Results

Table 1 displays population and tumor characteristics by
race. The study population was 26.5% black and 73.5%
white. Most of the black cancer patients resided in the
counties of Fulton and Dekalb (75.9%), while the majority
of white patients were from Cobb, Fulton, and Gwinnett
counties (75.5%). Black women were highly more likely
than white women to be diagnosed at age 50 or younger
(45.3% vs. 27.3%). The reverse was true for women over
age 70 (15.3 vs. 24.7% respectively). Black women were
also more likely to be diagnosed at later stage; 48.4% were
diagnosed with regional or distant disease vs. 33.9% for
white women. The tumors of black women were also much
more frequently larger size, ER—, PR—, and high grade. The
proportion of women diagnosed with four or more positive
regional nodes was also higher, as was the percentage of
women with nodes not examined (20.0% for black women
vs. 11.8 % for white women). The status of a large pro-
portion of the tumor characteristics was unknown, but these
differences did not appear to differ significantly by race,
with the exception of tumor size and grade. Within each of
the 5 Atlanta SEER counties, the results were consistent
with the overall results reported (data not shown). Within
stage groups, most of the racial differences also remained
(data not shown). The only exception was among those
diagnosed with distant disease; differences in PR or grade
status were not observed.

Racial differences in first course treatment, within stage,
are presented in Table 2. Between 21 and 27% of the
women received treatment on the same day of diagnosis,
primarily surgery. Black women were more likely than
white women to experience delays greater than 30 days,

regardless of stage at diagnosis. The delay for the majority
of black women was greater than two weeks and black
women were 4- to 5-fold more likely to experience delays
greater than 60 days.

Most women diagnosed with local-regional disease
received surgery as their first type of treatment within the
spectrum of first course therapy, but racial differences
were observed (Table 2). While chemotherapy was the first
type of treatment received for a relatively small proportion
of women, black women were more than twice as likely as
white women to first receive chemotherapy at any stage of
disease.

Greater than 90% of both black and white women
diagnosed with either local or regional disease received
surgery (Table 2), but surgery was significantly less often
performed on black women (Table 2). However, of those
who received surgery, there were no racial differences
observed for type of surgery, about 65% of women with
local disease received BCS and over 40% with regional
disease. Racial differences in nodal scope of surgery and
number of nodes examined were also present. Among
women with local or regional disease, black women were
more likely to not have any lymph nodes examined and less
likely to have sentinel lymph node biopsies. However,
among those who did have lymph nodes examined, more
black women had greater than 10 nodes examined.

Tables 3 and 4 exhibit racial differences in surgical
procedures and radiation, restricted to women diagnosed
with local or regional disease. Black women were less
likely than white women to receive surgery for tumors
larger than 1.0 cm (Table 3). Black women were also
less likely to receive surgery within each age group. De-
spite these differences in administration of surgery, racial
differences in type of surgery by tumor size or age group
were not observed.

Overall, about 62% of black women and 72% of white
women received radiotherapy after BCS (P < 0.001)
(Table 4). For patients diagnosed prior to age 71, black
women less often received radiotherapy after BCS. When
stratified by tumor size, a lower proportion of black women
received BCS-radiation, but only for tumors < 2.0 cm.
Among women with tumors larger than 5.0 cm treated with
mastectomy, black women were also less likely to receive
radiotherapy. Black women were also less likely to receive
combined BCS—radiotherapy when less than 4 nodes
were positive or mastectomy—radiotherapy when 4 or
more nodes were positive.

Table 5 shows no racial differences in chemotherapy
receipt among women diagnosed with node-positive local
or regional disease (72.9% and 70.8% of black and white
women received chemotherapy), but younger women were
more likely than older women to receive chemotherapy.
Black women were more likely than white women,

@ Springer



548

Breast Cancer Res Treat (2008) 109:545-557

Table 1 Population and tumor characteristics by race for women diagnosed with invasive breast cancer, Atlanta, GA, 2000-2001

Black White
877 26.5% 2437 73.5% P-value
N Col %* N Col %*
County® <0.0001
Fulton 345 39.3 610 25.0
Dekalb 321 36.6 460 18.9
Clayton 96 11.0 145 6.0
Cobb 70 8.0 660 27.1
Gwinnett 45 5.1 562 23.1
Age at diagnosis® <0.001
> 70 134 15.3 601 24.7
51-70 346 39.5 1171 48.1
18-50 397 45.3 665 27.3
Stage® <0.0001
Local 427 48.7 1571 64.5 <0.0001%*
Regional 351 40.0 735 30.2
Distant 74 8.4 90 3.7
Unknown 25 2.9 41 1.7
Tumor size (cm)® <0.0001
0.1-1.0 173 19.7 702 28.8 <0.0001%*
1.1-2.0 256 29.2 936 384
2.1-5.0 250 28.5 569 234
5.1-14.0 86 9.8 91 3.7
Diffuse/inflammatory 23 2.6 19 0.8
Unknown 89 10.2 120 4.9
Nodal status® <0.0001
NO 462 52.7 1600 65.7 <0.0001°*
N1 330 37.6 704 28.9
N2 21 24 23 0.9
N3 5 0.6 4 2.0
Unknown 59 6.7 106 4.4
Number positive regional lymph nodes <0.0001
0 365 42.8 1386 57.8 <0.0001*
1-3 167 19.6 491 20.5
4-9 94 11.0 146 6.1
10+ 42 4.9 72 3.0
Positive (unknown #) 9 1.1 4 0.2
Not examined 170 20.0 283 11.8
Unknown 5 0.6 14 0.6
ER® <0.0001
Positive 435 49.6 1635 67.1 <0.0001°*
Negative 285 32.5 392 16.1
Not ordered; not performed 42 4.8 115 4.7
Unknown 115 13.2 295 12.1
PR® <0.0001
Positive 369 42.1 1391 57.1 <0.0001*
Negative 347 39.6 630 25.8
Not ordered; not performed 43 4.9 118 4.8
Unknown 118 13.5 298 12.2
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Table 1 continued
Black White
Grade® <0.0001
1 88 10.0 445 18.3 <0.0001%*
I 262 29.9 1017 41.7
1 386 44.0 713 29.3
Unknown 141 16.1 262 10.8
Histology <0.0001
Ductal 665 75.8 1764 72.4
Lobular 41 4.7 204 8.4
Mixed ductal & lobular 34 3.9 171 7.0
Tubular, mucinous, medullary 12 1.4 10 0.4
Inflammatory 17 1.9 18 0.7
Other 108 2.3 270 11.1

4 Percents may not sum to 100 due to rounding

® Within counties and stage groups, racial differences were consistent with overall results reported

*P-value with unknowns, not examined, not ordered, or not performed deleted

however, to receive chemotherapy for node negative dis-
ease (34.6% vs. 26.3% respectively). Among node-nega-
tive patients, the majority of women with smaller tumors
that were either higher grade or ER-PR- did not receive
chemotherapy.

A minority of women received hormone therapy for ER
and/or PR positive disease, regardless of age (Table 6).
Striking racial differences were also observed. Overall,
black women were about 40% as likely to receive hormonal
treatment for tumors that were ER and/or PR positive, and
this was consistent within all age groups under 71.

Discussion

Although adherence to established treatment guidelines
were relatively high for all women, black women were less
likely to receive the recommended stage and tumor char-
acteristic specific surgical, radiation, and hormonal treat-
ments and were more likely to experience delays in
treatment. No differences were observed for receipt of
chemotherapy.

Delay

In our study, black women were more likely to experience
treatment delays, particularly very long delays, within any
given stage. Median time to treatment decreased as stage
progressed, but significant racial differences remained.
Several studies have reported that black women are more
likely to experience delays in treatment; delays that are not
explained away by demographic and clinical factors
[29-31]. These delays appear to be especially prevalent

among younger women [30, 31]. In our study although the
racial differences in delay were equivalent across age strata
(data not shown), almost 50% of black patients were under
age 50. Regardless of stage and consistent with other
studies [6, 14, 54], we also found that breast cancer in
black women, particularly those under age 50, was more
prone to unfavorable prognostic factors that bode a more
aggressive disease. This combination of more aggressive
tumors with less timely treatment could seriously impact
outcome. Overall delay is associated with lower survival
[55]. However, the influence of treatment delays are less
certain as most studies fail to distinguish diagnosis delay
from treatment delay [30, 55-57]. Results from the Na-
tional Breast and Cervical Cancer Early Detection Program
reported treatment delays of two weeks or less [29]. In our
study, only 50% of white women and 38% of black women
received treatment within a two week interval. Time to
diagnosis overall, and between races, was less efficient in
our study and reasons for this merit further research.

Surgery

A disproportionate number of black women did not receive
cancer directed surgery for local-regional disease, 7.5% vs.
1.5% of white women. Of these, 56% of black women and
27% of white women did receive chemotherapy. Tumor
response to the chemotherapy may have inadvertently
led patients to forgo surgery, but reasons for surgery not
being performed need investigation. Although surgery is
not recommended for metastatic disease, about 40% of
women with distant metastatic disease received surgery.
It is appropriate to surgically treat patients in these cir-
cumstances for local control, quality of life, and palliative

@ Springer



550

Breast Cancer Res Treat (2008) 109:545-557

Table 2 First course treatment for invasive breast cancer (by race, within stage), Atlanta, GA, 2000-2001

Local Regional Distant
Black White Black White Black White
N % N % N % N % N % N %
427 214 1571 78.6 351 323 735 67.7 74 45.1 90 54.9
Treatment delay*
Same day 108 25.3 422 27.1 85 25.2 168 22.9 14 21.9 16 21.1
1-14 days 53 12.7 342 22.0 51 15.1 199 27.1 18 28.1 25 32.9
15-30 days 124 29.8 520 334 105 31.2 239 32.6 9 14.1 22 29.0
31-60 days 93 224 239 15.4 57 16.9 106 4.4 10 15.6 10 13.2
> 60 days 38 9.1 32 2.1 39 11.6 22 3.0 13 20.3 3 4.0
P-Value* <0.0001 0.0005 0.0781
Type of Ist treatment*
Surgery 391 94.0 1521 97.8 272 80.7 660 90.0 25 39.7 28 36.8
Chemotherapy® 23 5.5 25 1.6 64 19.0 70 9.6 31 49.2 21 27.6
Hormonal 1 0.2 1 0.1 0 0.0 1 0.1 2 7.9 9 23.7
Radiation 1 0.2 9 0.6 1 0.3 2 0.3 5 32 18 11.8
P-Value* <0.0001 <0.0001 0.2789
Surgery
No 24 5.6 24 1.5 30 8.6 10 14 46 62.2 54 60.0
Yes 403 94.4 1547 98.5 321 91.5 725 98.6 28 37.8 36 40.0
P-Value <0.0001 <0.0001 0.8724
Type of surgery
BCS® 263 65.3 999 64.6 129 40.2 307 42.4 12 42.8 17 47.2
Mastectomy 140 34.7 547 354 192 59.8 417 57.6 16 57.1 19 52.8
P-Value* 0.8606 0.5406 0.8030
Nodal scope of surgery
None 72 16.9 189 12.0 30 8.6 12 1.6 51 68.9 61 67.8
SLN 46 10.8 278 17.7 14 4.0 55 7.5 1 1.4 1 1.2
Other® 307 71.9 1097 69.8 306 87.2 666 90.6 21 28.4 24 26.7
Unknown 2 0.5 7 0.5 1 0.3 2 0.3 1 14 4 44
P-Value* 0.0030 <0.0001 0.9850
Number nodes examined
0 72 16.9 189 12.0 30 8.6 12 1.6 51 68.9 61 67.8
1-3 56 13.1 292 18.6 14 4.0 46 6.3 6 8.1 6 6.7
4-10 104 244 445 28.3 83 23.7 204 27.8 5 6.8 6 6.7
> 10 190 44.5 623 39.7 216 61.5 467 63.5 9 12.2 12 13.3
Examined, # unknown 3 0.7 15 1.0 5 1.4 3 0.4 2 2.7 1 1.1
Unknown 2 0.5 7 0.5 3 0.9 3 0.4 1 1.4 4 4.4
P-Value* 0.0072 < 0.0001 0.8486
Number nodes examined*
1-3 56 15.9 292 21.2 14 44 46 6.4 6 27.3 6 24.0
4-10 104 29.5 445 324 83 26.1 204 28.3 5 22.7 6 24.0
> 10 190 53.8 623 453 216 67.9 467 64.9 9 40.9 12 48.0
Examined, # unknown 3 0.9 15 1.1 5 1.6 3 0.4 2 9.1 1 4.0
P-Value* 0.0261 0.1097 0.8816

# Includes patients who received neoadjuvant treatment

® BCS (Breast conserving surgery) includes any procedure other than a simple, modified radical, or radical mastectomy or mastectomy NOS

¢ Includes surgical removal, biopsy, or aspiration

*Excludes unknowns, not examined or unknown if examined
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Table 4 Racial differences in receipt of radiation therapy by type of surgery, stratified on tumor size, nodal status, and age®

Black White Black White Black White Black White
N % N % N % N % N % N %o N % N %
Age at diagnosis
All ages 18-50 51-70 > 70
BCS + Radiation®
No 138 384 349 28.2 64 383 89 279 59 38.6 162 24.8 15 37.5 98 36.8
Yes 222 61.7 889 71.8 103 61.7 230 72.1 94 614 491 75.2 25 62.5 168 632
P-value < 0.0001 0.0235 < 0.0001 1.000
Mastectomy + Radiation®
No 31 689 29 55.8 16 61.6 11 50.0 10 714 9 56.3 5 100.0 9 643
Yes 14 31.1 23 442 10 384 11 50.0 4 28.6 7 43.8 0 0.0 5 357
P-value 0.2129 0.5608 0.4664 0.257
Mastectomy + Radiation®
No 14 46.7 23 42.6 46.2 11 50.0 50.0 10 35.7 0 0.0 50.0
Yes 16 533 31 574 53.9 11 50.0 50.0 18 64.3 1 100.0 50.0
P-value 0.8196 1.000 0.5248 1.000
Tumor size
< 1.0 cm 1.1-2.0 cm 2.1-5.0 cm >5.0 cm
BCS + Radiation®
No 35 389 112 26.4 57 339 146 249 39 424 87 40.1 70.0 40.0
Yes 55 61.1 313 73.7 111 66.1 440 75.1 53 57.6 130 59.9 3 30.0 6 60.0
P-value 0.0206 0.0233 0.7063 0.3698
Mastectomy + Radiation®
No 31 68.9 29 558
Yes 14 31.1 23 442
P-value 0.0213
Axillary lymph node status®
Node negative 1-3 Positve > 4 Positive
BCS + Radiation®
No 65 307 172 20.9 38 463 76 322 14 46.7 23 42.6
Yes 147 693 650 79.1 44 537 160 67.8 16 533 31 574
P-value 0.0033 0.0236 0.3848
Mastectomy + Radiation
No 99 853 442 93.3 50 714 184 81.8 50 649 56 44.4
Yes 17 147 32 6.8 20 28.6 41 182 27  35.1 70 555
P-value 0.0085 0.0656 0.0120

 Restricted to Local/Regional disease (Excludes diffuse, inflammatory, T4, microcalcifications)

c

Restricted to patients who received BCS (Overall, 61% of black women and 72% of white women received radiation after BCS (P < 0.0001))
Restricted to patients who received Mastectomy and had tumors larger than 5 cm

9 Restricted to patients who received mastectomy and 4 or more axillary lymph nodes were positive

¢ For Local/Regional disease, breast radiotherapy should be given after BCS, regardless of nodal status; or after mastectomy if the tumor is

greater 5 cm or 4 or more axillary nodes are positive

reasons. We do not know if this was the case. BCS is the
preferred surgical choice for local-regional disease and
smaller tumors [23, 48], and we found that black and white
women received BCS equivalently. Similar to our findings,
others have reported a lack of cancer-directed surgery
among black women, but results regarding BCS have been
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conflicting [20, 27, 58, 59]. Surgery may be contraindi-
cated for some women; however our findings do suggest
surgical under-treatment for black women with local-
regional disease, over-treatment of all women with meta-
static disease, and that breast conservation for all women
merits improvement.
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Table 5 Racial differences in receipt of chemotherapy for invasive breast cancer, stratified on tumor characteristics, nodal status, and age™ °

Black White Black White Black White Black White
N % N % N % N % N % N % N % N %
Node negative Node positive
No 289 65.4 1154 73.4 88 27.1 204 29.2
Yes 153 34.6 412 26.3 234 729 495 70.8
P-value < 0.0001 0.9871
Tumor size
< 1.0 cm 1.1-2.0 cm 2.1-5.0 cm > 5.0 cm
No 134 78.8 590 84.3 124 492 513 55.6 86 369 229 423 18 26.1 27 355
Yes 36 21.2 110 15.7 128 50.8 409 444 147 63.1 312 57.7 51 739 49 645
P-value 0.1085 0.0746 0.1753 0.2811
Patients with node negative disease—by tumor size
< 1.0,cm 1.1-2.0 cm 2.1-5.0 cm > 5.0 cm
No 119 90.8 547 91.3 98 58.7 427 65.6 49 48.0 138 54.1 7 350 16 57.1
Yes 12 9.2 52 8.7 69 413 224 344 53 520 117 459 13 650 12 429
P-value  0.8648 0.1038 0.3482 0.1542
Tumors < 1.0 cm Tumors < 2.0 cm
Grade 1 Grade 2 or 3 Grade 1 Grade 2 or 3
No 27 96.4 195 97.0 74 87.1 303 87.8 48 889 292 888 143 668 603 73.1
Yes 1 3.6 6 3.0 11 129 42 122 6 11.1 37 113 71 332 222 269
P-value  1.000 0.8544 1.000 0.0737
Tumors < 1.0 cm Tumors < 2.0 cm
ER-PR-¢ ER+, PR+, or Both* ER-PR-° ER+, PR+, or Both*
No 16 76.2 46 78.0 104 93.7 503 92.8 40 506 78 513 179  81.0 903 81.7
Yes 5 23.8 13 22.0 7 63 39 72 39 494 74 487 42 19.0 203 183
1.000 0.8411 1.000 0.8495
By age groups
All ages 18-50 51-70 > 70
Patients with node positive disease
No 88 27.3 204 29.2 31 177 45 17.0 36 324 82 24.1 21 583 77 720
Yes 234 72.7 495 70.8 144 823 207 82.1 75 67.6 258 759 15 417 30 280
P-value 0.5521 1.000 0.054 0.1486
Patients with node negative disease
(Tumors larger than 1.0 cm)
No 154 533 581 62.2 47 36.7 81 32.1 74 622 254 60.1 33 78.6 246 95.0
Yes 135 46.7 353 37.8 81 633 171 67.8 45 37.8 169 40.0 9 214 13 50
P-value 0.0074 0.4216 0.7503 0.0011
(Tumors larger than 2.0 cm)
No 56 459 154 54.4 15 26.8 20 263 24 533 47 409 17 809 87 946
Yes 66 54.1 129 45.6 41 732 56 737 21 467 68 59.1 4 19.1 5 54
P-value 0.1295 1.000 0.1619 0.0011
(Tumors smaller than 1.0 cm and Grade > 1)
No 74 87.1 302 87.8 24 82.8 62 747 34 850 149 88.7 16 100.0 91 97.9
Yes 11 12.9 42 12.2 5 172 21 253 6 150 19 113 0 0.0 2 22
P-value 0.8546 0.4516 0.5880 1.000
(Tumors smaller than 2.0 cm and Grade > 1)
No 142 66.7 597 73.0 46 535 110 48.5 68 70.8 295 755 28 903 192 96.0
Yes 71 333 221 27.0 40 46.5 117 515 28 292 96 24.6 3 9.7 8 40
P-value 0.0732 0.4494 0.3616 0.1707
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Table 5 continued

Black White Black White Black White Black White
N % N % N % N % N % N % N % N %
(Tumors smaller than 1.0 cm and ER-PR-)°
No 16 76.2 46  78.0 5 625 14 70.0 80.0 22 78.6 3 100.0 10 90.9
Yes 5 23.8 13 220 3 375 6 30.0 20.0 6 214 0 0.0 1 9.1
P-value 1.000 1.000 1.000 1.000
(Tumors smaller than 2.0 cm and ER+, PR+, or both ER+PR+)d
No 140 78.7 736  80.7 38 633 117 547 73 84.8 387 838 29 90.6 232 983
Yes 38 214 176 193 22 36.7 97 453 13 151 75 162 3 94 4 1.7
P-value 0.5365 0.2456 0.8740 0.0389

4 Restricted to Local/Regional disease (Excludes diffuse, inflammatory, T4, microcalcifications)

b Chemotherapy should be given to most patients with lymph node metastasis or with tumors larger than 1 cm, regardless of nodal status

For patients older than 70, there is limited data to determine efficacy of chemotherapy. Chemotherapy may be considered for women with
< 1.0 cm tumors and node negative disease who are > grade 1 or ER/PR negative [23, 24]

Chemotherapy may be considered for women with < 2.0 cm tumors and node negative disease who are > grade 1 or ER/PR negative (St. Gallen)

Chemotherapy should not be given to women with < 2.0 cm tumors, node negative disease, who are ER+, PR+, or both (St. Gallen)

¢ ER-PR- = Estrogen Receptor negative and Progesterone Receptor negative

4 ER+ = Estrogen Receptor Positive; PR+ = Progesterone Receptor Positive

Radiation

For local-regional disease, radiation therapy should be
given after BCS, regardless of nodal status [23, 48]. Only
60-70% of our study patients received radiotherapy after
BCS. Compared to white women, black women were
consistently and significantly less likely to receive radio-
therapy after BCS; including those with smaller tumors,
node negative disease, < 4 positive regional nodes, or
under age 70 years. Radiation should also be given after
mastectomy if the tumor is greater than 5.0 cm or 4
or more nodes are positive [23, 24]. Black women, again,
were less likely to receive radiation for either of these
scenarios, although the difference for the former was not
significant. Other population-based studies have indicated
that black women are at significant risk of not receiving
radiotherapy as recommended [15, 27, 33] and reasons for
this may be related to extraneous factors such as trans-
portation and social support.

Chemotherapy

In general, women were under-treated with adjuvant che-
motherapy. Although black women were somewhat more
likely to receive chemotherapy, the racial differences were
not significant, regardless of nodal status, tumor size, or
age. Of note, the proportion of women with combined
small tumors and aggressive traits (higher grade, or ER—
PR-) who should have received chemotherapy was very
low (12-24%). We also investigated type of chemotherapy
received (data not shown). Multiple agents are preferred
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over single agents and a vast majority of both black and
white women received multiple agents (96.5% and 96.0%
respectively).

Hormonal therapy

The benefits of hormonal therapy are clear. Adjuvant
hormonal therapy should be recommended to all women
with ER or PR positive tumors, regardless of age, meno-
pausal status, tumor size, nodal status, or Her2/neu status
[23, 24, 48]. Only a minority of women in our study who
could have received hormonal therapy were documented as
having done so; 41% of the women who were ER and/or
PR positive. Receipt of hormonal therapy among black
women was considerably less than for white women and
did not appreciably vary whether we investigated ER+ and/
or PR+, ER+, PR+, or ER+PR+ tumor status, or age
groups. Consistent with other population-based findings
[45], the prevalence of ER or PR positive tumors was
significantly less for black women compared to white
women. Thus, due to tumor status, and exacerbated by
treatment differences, black women in our study were at a
severe disadvantage in reaping the benefits of hormone
therapy.

While the effects of racial differences in breast cancer
treatments are uncertain [5, 10, 14, 20-22, 33], treatment
recommendations are based on high level evidence that
demonstrate their efficacy for improving outcomes. The
Institute of Medicine recently published a document out-
lining quality measures for improving standards of breast
cancer diagnosis and treatment in Georgia, based on
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Table 6 Racial differences in receipt of hormonal therapy for invasive breast cancer, stratified on hormone receptor status and age”

All ages 18-50 51-70 > 70
Black White Black White Black White Black White
N % N % N % N % N % N % N % N %
877 265 2437 73.5 397 374 665 62.6 346 228 1171 77.2 134 182 601 81.8
Hormonal therapy
Overall
No 730 832 1571 64.5 337 849 440 66.2 286 827 731 62.4 107 79.9 400 66.6
Yes 147 16.8 866 35.5 60 15.1 225 33.8 60 173 440 37.6 27 202 201 334
P-value < 0.0001 < 0.0001 < 0.0001 < 0.0001
ER+, PR+, or Both
No 326 73.1 915 54.7 139 739 240 54.7 136 739 433 52.7 51 689 242 58.6
Yes 120 269 758 453 49 26.1 199 453 48 26.1 388 47.3 23 31.1 171 414
P-value < 0.0001 < 0.0001 < 0.0001 0.1214
Unknown ER and PR
No 141 892 322 79.2 61 89.7 65 76.5 51 879 152 78.8 29 90.6 105 81.4
Yes 17 10.8 85 20.9 7 103 20 23.5 7 10.1 41 21.2 3 94 24 18.6
P-value 0.0049 0.0352 0.1318 0.2930
ER-PR-°
No 263 963 334 93.6 137 972 135 95.7 99 952 146 93.0 27 964 53 89.8
Yes 10 3.7 23 6.4 4 28 6 4.3 5 48 11 7.0 1 3.6 6 10.2
P-value 0.1491 0.7494 0.6014 0.4210
ER+PR+°
No 255 712 711 52.5 106 72.1 191 51.6 108 735 330 50.6 41 o64.1 190 57.2
Yes 103 28.8 643 47.5 41 279 179 48.4 39 265 322 49.4 23 359 142 42.8
P-value < 0.0001 < 0.0001 < 0.0001 0.3350

* Hormonal therapy should be recommended to all women with ER+ or PR+ tumors, regardless of age, menopausal status, tumor size, axillary
lymph node or HER-2neu status. If the tissue sample is insufficient for analyses, receptor status should be considered positive [24]

® ER-PR- = Both Estrogen Receptor negative and Progesterone Receptor negative

<

established treatment guidelines [60]. Our findings from
Atlanta SEER data, suggest these standards are not ade-
quately implemented even in a large metropolitan area
where teaching hospitals provide a sizeable proportion of
breast cancer care. With respect to adjuvant therapies, a
preponderance of women was under-treated. A SEER na-
tional study reported a decrease in appropriate use of
adjuvant therapies from 1983-1995 [61] and a more recent
SEER national study found that trends in the appropriate
use of adjuvant hormonal therapy and chemotherapy have
increased over time from 1987-2000, but 10-25% of the
patients received neither treatment and the results were not
reported within racial/ethnic groups [62]. The lack of
quality care among black women in our study is of par-
ticular concern. Treatment differences can adversely affect
outcome and reasons for the differences need to be
explored. Efforts to reduce suboptimal treatment could
improve outcomes for all women, and could significantly
contribute to eliminating the poorer outcomes experienced

ER+PR+ = Both Estrogen Receptor positive and Progesterone Receptor positive

by black women. The power of provision of high quality
care is illustrated in the population-based study of Wojcik
and colleagues [17]. In this US Department of Defense
equal access system, black women diagnosed with breast
cancer had a five-year mortality rate of 24.8% compared
with 18.1% for whites. Equivalent rates in the US at that
time were 34.2 and 18.2%. Their study suggests that im-
proved access and utilization of prevention and treatment
services can reduce survival disparity by as much as two-
thirds.

Limitations

The under-treatment we report for adjuvant therapies may
be inflated. The medical record is not as complete for
adjuvant treatments and under-reporting may be consider-
ably high in the SEER registry, especially for chemother-
apy and hormonal therapy. This is partially attributable to
adjuvant therapies being given outside of the diagnostic
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and treatment facilities from which the SEER data is ab-
stracted, and potentially months after initial diagnosis.
Notwithstanding, these differences should not affect wo-
men differentially, thus the observed racial differences
need further investigation. In a sub-sample of patients
whose data were re-abstracted as part of a patterns of care
study, we observed that a higher proportion of patients
were found to receive hormonal therapy, yet the racial
differences persisted. Information on HER-2/neu status is
not available from the SEER registry, thus we could not
examine the equivalency of HER-2/neu testing among
women or appropriate receipt of systemic therapy. We
also did not have information on health status and co-
morbidities which could have contraindicated receipt of
some treatments. However, the data indicate that contra-
indications were not a major contributing factor.

Strengths

This is one of the first studies to report on racial differences
in a comprehensive array of first course treatments, uti-
lizing specific treatment guidelines as the standard for
comparing differences. This study may be the first in a
targeted population-based setting where outcomes are more
readily translational to the community. In the national
SEER data, black women comprise only 7-8% of the
female breast cancer population. Our study represented a
large proportion of black women, women for whom there
has been a paucity of representation or treatment studies.

Conclusion

Our findings suggest treatment standards are not adequately
or equivalently met among Black and White women, even
in an area where teaching hospitals provide a substantial
portion of breast cancer care. A considerable proportion of
women received sub-optimal first course treatment for
invasive breast cancer. Black women were more likely to
not receive recommended surgical, radiation, or hormonal
treatments and to experience delays in treatment. Treat-
ment differences can adversely affect outcome and reasons
for the differences need to be addressed. Efforts to translate
these findings into improved treatment adherence could
enhance outcomes for all women, particularly those most
disadvantaged.
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