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Objectives: This study examined the impact of guideline-
concordant therapy on the survival difference between
non-Hispanic black (NHB) and non-Hispanic white (NHW)
women with localized breast cancer.

Methods: Data analyzed were from the CDC's NPCR Patterns of
Care study in which seven population-based state cancer reg-
istries participated. We randomly selected 2,362 women who
were diagnosed with a first primary localized breast cancer in
1997. Data were abstracted from hospital records, supplement-
ed by information from physician offices and by linkages with
stafe vital records and the National Death Index database.

Results: NHB women were more likely than NHW women to
receive breast conserving surgery without radiation therapy. In
addition, the percentage of NHB women with hormone recep-
tor-positive tumors who received hormonal therapy was lower
than that of NHW women. Among those with a tumor size >3
cm, NHB women were more likely than NHW women to receive
multiagent chemotherapy. After controlling for age, the risk of
dying from all causes of death was 2.35 times as high for NHB
women compared to NHW women. Controlling for freatment
further reduced black-white difference in survival with adjust-
ment for sociodemographic and clinical variables.

Conclusion: NHB women were less likely than NHW women
to receive guideline-concordant radiation therapy affer
breast conserving therapy and hormonal therapy but were
more likely to receive chemotherapy. Racial differences in
freatment contribute significantly to the worse survival of
NHB women compared with NHW women.

Key words: breast cancer B chemotherapy B race/
ethnicity W survival B cancer

490 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

© 2008. From Louisiana Tumor Registry, Epidemiology Program, School of
Public Health, Louisiana State University Health Sciences Center, New
Orleans, LA (Wu, Chen, cancer epidemiologists); Comprehensive Cancer
Control Branch, Division of Cancer Prevention and Control, Centers for
Disease Confrol and Prevention, Atlanfa, GA (Richardson, medical offi-
cer, oncologist); New York State Cancer Registry, New York State Depart-
ment of Health, Corning Tower, Albany, NY (Kahn, cancer epidemiolo-
gist); Rhode Island Cancer Registry, Rhode Island Department of Health,
Providence, RI (Fulton, epidemiologist); California Cancer Registry, Public
Health Institute, Department of Public Health Sciences, University of Cali-
fornia, Davis, Sacramento, CA (Cress, cancer epidemiologist); llinois State
Cancer Registry, llinois State Department of Public Health, Springfield, IL
(Shen, chronic disease epidemiologist); Department of Preventive Medi-
cine and Biostatistics, School of Medicine, University of Colorado af Denver
and Health Sciences Center, Aurora, CO (Wolf); and South Carolina Cen-
fral Cancer Registry, Public Health Statistics and Information Services, South
Carolina Department of Health and Environmental Control, Columbia, SC
(Bolick-Aldrich, cancer registry director). Send correspondence and reprint
requests for J Natl Med Assoc. 2008;100:490-498 to: Dr. Xiaocheng Wu,
Louisiana Tumor Registry, Epidemiology Program, School of Public Health,
Louisiana State University Health Sciences Center, 1615 Poydras St., Suite
1400, New Orleans, LA 70112; phone: (504) 568-5763; fax: (504) 568-5800;
e-mail: xwu@Isuhsc.edu

breast cancer have a worse prognosis than white

women, even with the same stage of disease.'” One
possible reason is that breast cancers among black women
are more likely to have aggressive tumor characteristics
such as being estrogen receptor (ER) negative or having
high tumor grade.> However, even after controlling for
tumor characteristics, black—white differences in survival
remain.”® Although the general assumption is that racial
disparities in treatment may contribute partially to the
worse survival among black women compared to white
women, data to support this hypothesis are scarce."’

Previous studies have suggested that treatment based
on established guidelines is not delivered equally across
racial/ethnic populations.*'*'" Although several studies
have been conducted on breast cancer treatment and sur-
vival by race, most of them used data from either a single
cancer center or a few local healthcare facilities,"'> which
may not reflect breast cancer treatment patterns and sur-
vival in the community setting. Studies using data from

It is well known that black women diagnosed with
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population-based state cancer registries have been limited
because of incomplete information on adjuvant cancer
treatment in registry data from routine data collection.""
Although data from the Surveillance, Epidemiology and
End Results” Program’s patterns-of-care studies and
the SEER—Medicare-linked dataset provide substantial
resources to study this topic, these sources are limited in
the age groups of women and in geographic coverage.
The Centers for Disease Control and Prevention’s
(CDC’s) National Program of Cancer Registries (NPCR)
Patterns of Care (POC) study provided an opportunity to
examine the dissemination of guideline-based therapy in
the community and its impact on survival in both SEER
and non-SEER areas. The objective of this study was to
assess the extent to which guideline-based breast can-
cer therapy for localized breast cancer has disseminated
in the community, whether this dissemination was dis-
proportionate for non-Hispanic white (NHW) and non-
Hispanic black (NHB) women and, finally, how use of
guideline-based therapy impacted survival.

METHODS

Data Source

The present study was conducted during 2001-2003.
Seven population-based state cancer registries (California,
Colorado, Illinois, Louisiana, New York, Rhode Island
and South Carolina) participated in this study.'" Tumors
among women with a first primary localized (lymph
node negative) breast cancer (ICD-O site codes C50.0—
C50.9, behavior code 3) diagnosed in 1997 were ran-
domly selected from each registry’s database. Contralat-
eral breast cancers, lymphomas and carcinoid tumors, and
cancers identified solely through death certificates or at
autopsy were excluded from the sample selection process.
Approval from the relevant institutional review board was
obtained at each participating university or health depart-
ment and at CDC before the collection of data.

Data were reabstracted from hospital medical records,
supplemented by information from physician offices and,
in some cases, from ambulatory surgery or radiation facil-
ities. Because of the small number of cases for other race
and ethnicity groups, this study focused only on NHW and
NHB women. Out of 2,362 NHW and NHB women in the
original sample, a total of 2,302 women were included in
the final data analysis. We excluded 29 bilateral synchro-
nous breast tumor cases and five cases without surgery as
well as 26 cases due to incomplete data on treatment and
missing date of last contact.

Treatment-Related Variables

Only data on first course of treatment (i.e., treatment
given prior to disease progression) were included in
the data analysis. To assess dissemination of the guide-
line-based therapy in the community at the year of can-
cer diagnosis (1997), we used guidelines issued by the
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National Institute of Health Consensus Development
Program in 1990 and National Cancer Institute clinical
alerts in 1988.""**

Primary (Surgery and Radiation)
Therapy

We categorized primary therapy into three groups:
breast-conserving surgery with radiation, mastectomy
and breast-conserving surgery only. Mastectomy or
breast-conserving surgery with radiation therapy was
guideline-concordant primary therapy at the year of can-
cer diagnosis. Women who received >1 cancer-directed
surgery were grouped according to the most aggressive
surgery during the first course of treatment. All women
included in this study received breast cancer surgery.

Hormonal Therapy

In addition to three simple categories (i.e., received,
not received, unknown), we also categorized hormonal
therapy into seven groups in the survival analysis based
on hormone receptor status and receipt of hormonal ther-
apy (Table 1) according to the guideline-based therapy
applied at the year of cancer diagnosis. Hormone recep-
tor-positive women were those with either positive ER
or positive progesterone receptor (PR) tumors. Hormone
receptor-negative women were those whose tumors were
both ER- and PR negative. Tumors with borderline ER
or PR were grouped with the positive ER or PR group,
because women with any evidence of hormone receptors
in their tumor cells may benefit from hormonal therapy.
Women with ER- or PR-positive tumors receiving hor-
monal therapy were receiving the guideline-concordant
hormonal therapy."”

Multiagent Chemotherapy

In addition to three simple categories (i.e., received,
not received, unknown), we also categorized multiagent
chemotherapy into seven groups in the survival analy-
sis based on tumor size, hormone receptor status and
receipt of multiagent chemotherapy (Table 1) to assess
dissemination of the guideline therapy applied at the year
of cancer diagnosis. Women who received single-agent
chemotherapy were counted as not receiving multiagent
chemotherapy. Women were grouped in the unknown
category if they were known to receive chemotherapy
but unknown if single agent or multiagent, if their receipt
of chemotherapy was not known, or if they had unknown
tumor size or with tumor size <3 cm but with unknown
hormone receptor status. Women with tumor size >3
cm or with size <3 cm and hormonal receptor-negative
tumor receiving multiagent chemotherapy were receiv-
ing guideline-concordant chemotherapy."’

Clinical Variables

Data on tumor size, ER and PR status, and tumor
grade were abstracted and coded according to the North
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American Association of Central Cancer Registry
(NAACCR) Data Standards and Data Dictionary.”
Comorbidity was captured solely by recording Inter-
national Classification of Diseases, 9th Revision, Clini-
cal Modification (ICD-9-CM) codes found on the face
sheets of the women’s medical records. The index, devel-
oped by Charlson et al.,*' was used to categorize comor-
bidity into three groups: 0, 1 and >2, with a higher score
indicating a greater burden of comorbid illness.

Sociodemographic Variables

Individual-level sociodemographic characteristics
included race, age at diagnosis, marital status and health
insurance. Age at diagnosis was grouped into four cat-
egories: <50, 50-59, 60-69 and >70 years. Informa-
tion on marital status was collected as married, single,
separated, divorced, widowed and unknown categories.
The separated, divorced and widowed categories were
combined in the analysis due to small numbers of cases.
Health insurance at diagnosis or at the beginning of the
first course of treatment was classified into five groups:
private, public, unspecified insurance, no insurance
and unknown. The public insurance category included
women with federal- and state-funded insurance such as
Medicare or Medicaid, while the private insurance cate-
gory included women who had only private insurance or
had private insurance to supplement their public insur-
ance. Because of the small number of cases, we did not
separate Medicare from Medicaid in our data analysis.

Survival Variables

Follow-up information (i.e. date of last contact,
vital status, and cause of death) for study subjects was
obtained by reviewing hospital medical records, con-
tacting treating physicians, and linking to state mortal-
ity files and to the National Death Index dataset of the
National Center for Health Statistics. Subjects who were
not found to be deceased by the cutoff date (December
31, 2002) were considered to be alive. Survival time
was calculated for each subject from the time of diag-
nosis to date of death or cutoff date, whichever came
first. Because information on the specific cause of death
was not available for a high proportion of the women
included in this study, we performed survival analysis
based on all causes of death.

Statistical Analysis

The Chi-squared test was used to examine racial differ-
ences in receiving primary therapy and adjuvant therapies
as well as differences in other study variables. Tests of sig-
nificance for racial comparisons were at a level of P<(.05.
The actuarial method was used to calculate five-year sur-
vival rates.” For all the study variables, the risk of death for
women in each category relative to a designated reference
category was first estimated using the Cox proportional
hazards model without adjusting for other variables. Multi-
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variable modeling using Cox proportional hazards regres-
sion was used to determine the influence of the study fac-
tors on racial differences in the risk of death.” The groups
of related potential explanatory variables were added, first
in turn individually and then in a cumulative manner by
group of variables such as age, comorbidity, tumor char-
acteristics, health insurance and marital status, and cancer
treatment (i.e., primary and adjuvant therapies).

RESULTS

Racial Differences in Treatment,
Tumor Characteristics and
Sociodemographics

NHB women were slightly more likely than NHW
women to undergo mastectomy or breast-conserving sur-
gery without radiation therapy (Table 2). Overall, NHW
women were more likely than NHB women to receive hor-
monal therapy regardless of hormone-receptor status of
their breast cancers (47% vs. 28%). Among women with
hormone receptor-positive tumors, only 43% of NHB
women received hormonal therapy, which was signifi-
cantly lower than that of NHW women (56%). In contrast,
NHB women with a large size tumor (>3 cm) were more
likely to receive multiagent chemotherapy than NHW
women (Figure 1). Among those with a hormone recep-
tor-negative and size 1-3-cm tumor, NHB women were
less likely than NHW women to receive chemotherapy
although the difference was not statistically significant.

Compared with NHW women, NHB women were more
likely to have large tumors, with negative hormone receptor
status and high tumor grade (Table 2). NHB women were
younger at diagnosis and were more likely to be single and
to have either public health insurance or no insurance; they
also had higher comorbidity scores than NHW women.

Associations of Guideline-Concordant
Therapies, Tumor Characteristics and
Sociodemographics with Risk of Death
Overall, the risk of death from all causes was 2.1
times as great for NHB women as for NHW women.
Women who underwent breast-conserving surgery with-
out radiation therapy had a significantly higher risk of
death from all causes than women who received either
breast-conserving surgery with radiation therapy or
mastectomy (Table 1). Women with a hormone recep-
tor-positive tumor who did not receive hormonal therapy
had a 55% higher risk of death than their counterparts
who received hormonal therapy. Women with hormone
receptor-negative tumors had the highest risk of death
regardless of receiving hormonal therapy. The risk of
death was lower among women with smaller tumors (<3
cm) who received multiagent chemotherapy than their
counterparts who had the same hormone receptor status
and tumor size but who did not receive multiagent che-
motherapy. Women with receptor-positive tumors (size
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<3 c¢m) had a lower risk of death than their counterparts
with receptor-negative tumors regardless of receiving
multiagent chemotherapy. Women with larger tumors
(>3 cm) who did not receive multiagent chemotherapy
had the highest risk of death.

Tumor size, hormone receptor status, tumor grade
and comorbidity were all strong predictors of risk of
death. Women aged >70 years had a higher risk of death
than women <70. Married women had a lower risk of
death than women who were divorced, separated or wid-
owed (“other” in the table). Women with public health
insurance had a higher risk of death than women with
private health insurance.

SURVIVAL DIFFERENCES WITH LOCALIZED BREAST CANCER

Results of Multivariable Modeling
Comparing Non-Hispanic Black
Women with Non-Hispanic White
Women on All-Cause Mortality

The results of the proportional hazards models com-
paring the hazard of death for NHB women with NHW
women are summarized in Table 3. With adjustment
for age at diagnosis, the risk of death from all causes
for NHB women was more than double that for NHW
women. Comorbidity, tumor characteristics, cancer treat-
ment and health insurance each contributed substan-
tially to the racial difference in risk of death after adjust-

Table 1. Unadjusted hazard ratios indicating the effect of selected factors on overall survival* among
women diagnosed with localized breast cancer in 1997 (Centers of Disease Control and Prevention
Patterns of Care study)
Hazard Ratio
5-Year (95% CI)
Survival All Causes
Characteristic Number (%) of Death
All Cases Combined 2,302 86.0
Race
Non-Hispanic white women 2,092 87.1 1.00 (reference)
Non-Hispanic black women 210 75.3 2.11 (1.57-2.83)
Treatment
Primary Therapy
Breast-conserving surgery with radiation 950 91.4 1.00 (reference)
Mastectomy 1,021 83.2 2.04 (1.58-2.63)
Breast-conserving surgery only 331 76.9 3.02 (2.24-4.07)
Hormone Therapy'?
ER+/PR+ and received hormone therapy 836 91.3 1.00 (reference)
ER+/PR+ and not received hormone therapy 643 86.4 1.55 (1.15-2.08)
ER- & PR- and received hormone therapy 64 78.1 2.56 (1.45-4.52)
ER- & PR- and not received hormone therapy 280 77.6 2.66 (1.92-3.68)
Unknown receptor status and received hormone therapy 132 83.6 1.76 (1.09-2.85)
Unknown receptor status and not received hormone therapy 284 82.5 2.01 (1.41-2.87)
Unknown if received hormone therapy 63 75.1 3.63 (1.88-6.99)
Multiagent Chemotherapy
Size >3 cm and received chemotherapy 78 77 .4 1.00 (reference)
Size >3 cm and not received chemotherapy 108 73.2 1.18 (0.66-2.09)
Size €3 cm and ER-&PR- and received chemotherapy 118 83.7 0.64 (0.34-1.20)
Size <3 cm and ER-&PR- and not received the chemotherapy 141 75.4 1.11 (0.64-1.92)
Size <3 cm and ER+/PR+ and received chemotherapy 221 93.8 0.27 (0.14-0.52)
Size <3 cm and ER+/PR+ and not received chemotherapy 1,455 87.3 0.51 (0.32-0.82)
Unknown size/chemotherapy or size<3 cm and unknown
hormone receptor status 181 88.1 0.46 (0.24-0.87)
Tumor Characteristics
Tumor Size (cm)
<1 520 921.8 1.00 (reference)
1-3 1,488 85.3 2.03 (1.46-2.81)
>3 194 74.0 3.81 (2.54-5.72)
Unknown 100 90.1 1.32 (0.66-2.64)
Estrogen and Progesterone Receptor
Negative hormone receptor (ER - and PR -) 346 77.5 1.00 (reference)
Positive hormone receptor (ER+ or PR+) 1,523 88.8 0.39 (0.30-0.51)
Unknown ER, PR 433 83.0 0.56 (0.40-0.77)
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ment for age at diagnosis. Marital status had the least
influence on the racial difference after controlling for
age. After adjusting for age and comorbidity, the hazard
ratio of NHB women versus NHW women was reduced
from 2.35 t0 2.03 (95% CI: 1.51-2.74). After controlling
for tumor characteristics—tumor size, hormone recep-
tor status and tumor grade—the hazard ratio dropped to
1.67 (95% CI: 1.24-2.26). Further adjustment for health
insurance and marital status, after controlling for all the
above variables, reduced the hazard ratio to 1.55 (95%
CI: 1.14-2.13). When treatment variables (presented in
Table 1) were added to the model, the hazard ratio was
further reduced to 1.38 (95% CI: 1.00-1.91). A border-
line significant survival difference between NHB and
NHW women remained in the final model.

DISCUSSION

This is the first study to examine the dissemination
and practice of guideline-based therapy in the com-
munity and its impact on survival using data collected

through the patterns of care study conducted by popu-
lation-based cancer registries in both SEER and NPCR
areas, covering both urban and rural settings. Our find-
ings indicate that NHB women were less likely than
NHW women to receive guideline-concordant hormonal
therapy and radiation therapy but were more likely to
receive chemotherapy. Racial disparities in cancer treat-
ment partially explain worse survival of NHB women
as compared with NHW women. Reducing disparities
in cancer care in the community would further reduce
racial differences in survival.

Compared with NHW women, black women were
more likely to undergo mastectomy. Among those who
underwent breast conserving surgery, NHB women were
less likely than NHW women to receive radiation ther-
apy. Our finding is consistent with previous studies.***
One previous study using SEER-Medicare-linked data
reported that after controlling for comorbidity and supply
of primary care physicians and radiation oncologists, the
black—white difference in receiving radiation therapy was

Table 1. continuved

Characteristic

Tumor Grade
Well differentiated
Moderately differentiated
Poorly differentiated
Undifferentiated
Unknown

Sociodemographics
Age (Years)

<50

50-59

60-69

>70
Marital Status

Married

Single

Other®

Unknown
Comorbidity (Charlson Index Score)

1
>2

Health insurance
Private?
Public®
Insurance, NOS
None
Unknown

Cl: Confidence interval; ER: Estrogen receptor; PR: Progesterone receptor; NOS: Not otherwise specified; SES: Socioeconomic status;
POC: Pattern of care; * All women included were followed through December 31, 2002; 1. Either estrogen receptor or positive
progesterone receptor was positive; 2. Both estrogen receptor and progesterone receptor were negative; 3. Includes separated,
divorced and widowed:; 4. Includes those with private insurance only or private insurance supplemented to public insurance; 5.
Includes Medicare, Medicaid or welfare, and other federally funded insurance.

Hazard Ratio
5-Year (95% ClI)
Survival All Causes

Number (%) of Death

481 90.1 1.00 (reference)
439 88.1 1.19 (0.86-1.67)
543 80.5 1.99 (1.43-2.78)
14 77.8 2.28 (0.71-7.30)
425 84.9 1.50 (1.04-2.16)
485 92.7 1.00 (reference)
512 92.4 1.07 (0.68-1.68)
533 90.1 1.32 (0.86-2.04)
772 74.3 4.05 (2.83-5.80)
1,280 90.5 1.00 (reference)
220 90.3 1.19 (0.78-1.83)
723 76.7 2.63 (2.09-3.31)
79 87.1 1.27 (0.66-2.41)
1,997 88.9 1.00 (reference)
243 74.7 2.60 (1.98-3.42)
62 37.4 6.98 (4.93-9.88)
1,755 87.6 1.00 (reference)
320 76.2 2.16 (1.67-2.80)
73 90.4 0.68 (0.32-1.44)
50 88.8 0.81 (0.33-1.96)
104 84.3 1.34 (0.83-2.17)
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Table 2. Distribution of select characteristics by race/ethnicity among women diagnosed with localized
breast cancer in 1997 (Centers of Disease Control and Prevention Patterns of Care study)

Non-Hispanic Whites Non-Hispanic Blacks

Characteristics Count % Count % P Value
All Cases Combined 2,092 100.0 210 100.0
Cancer Treatment
Primary Therapy
Breast-conserving surgery with radiatfion 948 45.3 73 34.8 0.008
Mastectomy 853 40.7 97 46.2
Breast-conserving surgery only 291 13.9 40 19.1
Hormone Therapy
Received 974 46.6 58.0 27.6 <0.0001
Not received 1,063 50.8 144 68.6
Unknown 55 2.6 8 3.8
Multiagent Chemotherapy
Received 368 17.6 58 27.6 <0.0001
Not received 1,659 79.3 131 62.4
Unknown 65 3.1 21 10.0

Tumor Characteristics
Tumor Size (cm)

<1 496 23.7 24 11.4
1-3 1,349 64.5 139 66.2 <0.0001
>3 156 7.5 38 18.1
Unknown 91 4.4 9 4.3
Estrogen and Progesterone Receptor
Negative hormonal receptor (ER - and PR -) 285 13.6 61 29.1
Positive hormonal receptor (ER+ or PR+) 1,427 68.2 96 45.7 <0.0001
Unknown ER, PR 380 18.2 58 25.2
Tumor Grade
Well differentiated 450 21.5 31 14.8
Moderately differentiated 775 37.0 64 30.5 0.0013
Poorly differentiated 474 22.7 69 32.9
Undifferentiated 11 0.5 3 1.4
Unknown 382 18.3 43 20.5
Sociodemographics
Age (Years)
<50 415 19.8 70 SSES
50-59 463 22.1 49 283 <0.0001
60-69 501 23.9 32 15.2
=70 713 34.1 59 28.1
Marital Status
Married 1,202 575 49 283
Single 171 8.2 78 37.1 <0.0001
Other! 655 3 3 68 32.4
Unknown 64 3.1 15 7.1
Comorbidity (Charlson Index Score)
0 1,823 87.1 174 82.9 0.0416
1 218 10.4 25 11.9
>2 51 2.4 11 5.2
Health Insurance
Private? 1,633 78.1 122 58.1
Public® 268 12.8 52 24.8
Insurance, NOS 69 &3 4 1.9
None & 1.6 17 8.1 <0.0001
Unknown 89 4.3 15 7.1

NHW: Non-Hispanic white; NHB: Non-Hispanic black; ER: Estrogen receptor; PR: Progesterone receptor; NOS: Not otherwise specified;
SES: Socioeconomic status; POC: pattern of care; 1. Includes separated, divorced and widowed; 2. Includes those with private
insurance only or private insurance supplemented to public insurance; 3. Includes Medicare, Medicaid or welfare, and other federally
funded insurance
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reduced substantially, indicating comorbidity and lower
supply of radiation oncologists may contribute to the
lower use of radiation therapy with breast-conserving sur-
gery among black women compared with white women.**
Other factors such as travel distance to the radiation ther-
apy center, transportation and patient preference may also
contribute to this racial difference in radiation therapy use
after breast-conserving surgery.>*

NHB women were less likely than NHW women to
receive guideline-concordant hormonal therapy in this
study but more likely to receive chemotherapy. Informa-
tion on utilization of guideline-based adjuvant therapy
by race is scarce in the literature. One study using hospi-
tal-based data reported that black women were less likely
than white women to receive guideline-concordant hor-
monal therapy and chemotherapy.” Data from a SEER
POC study also suggests that black women receive less
adjuvant therapy than white women.” The published
data from SEER POC studies, however, did not separate
hormonal therapy from chemotherapy by race. The 1995
SEER data show that 18% of early-stage breast cancer
patients received multiagent chemotherapy and 34% of
the patients received hormonal therapy, while our data
for early-stage breast cancer patients diagnosed in 1997
show that 19% of the patients received multiagent che-
motherapy and 45% of them received hormonal ther-
apy. The disparities may be attributable to differences
in the time period under study and geographic coverage
or treating facilities as well as characteristics of cancer

cases included in the studies. Because black women are
more likely to have low socioeconomic status and to have
either publicly provided health insurance or no health
insurance at all, they may be less likely to be referred
for oncology consultations.>*** Earlier studies reported
that patients who were referred to medical oncologists
were more likely to receive the standard adjuvant thera-
pies.” It was noted that few racial/ethnic disparities in
cancer treatment were found in studies of single-insti-
tution and equal-access systems.” However, one of the
findings from our study does not fit in this picture—that
is NHB women were more likely than NHW to receive
chemotherapy. One possible explanation is related to
NHB women’s being more likely than NHW women
to have hormone receptor-negative tumors. Since hor-
monal therapy was not known to improve the prognosis
for women with hormone receptor-negative tumors, che-
motherapy was the only systemic treatment option for
this subset of women.

Our data further confirm that breast cancers among
NHB women are more likely than those diagnosed in
NHW women to be large, have negative hormone recep-
tor status and be of higher grade. NHB women also
have a greater number of comorbidities. Although the
adverse tumor biology and higher comorbidity among
NHB women contribute to racial disparities in progno-
sis, these factors only partially explain the difference we
observed in the present study. Consistent with previous
studies,**! we found that the risk of death from all causes

tumor size and hormone receptor status in 1997
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Figure 1. Percentage of multiagent chemotherapy among women with localized breast cancer by race,
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Source: The Centers for Disease Control and Prevention’s National Program of Cancer Registries Patterns of Care study. Data were
from seven population-based state cancer registries (California, Colorado, lllinois, Louisiana, New York, Rhode Island and South
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was still higher for NHB women than NHW women
after controlling for tumor biology and comorbidity.

We found that women who underwent breast con-
serving surgery with radiation therapy had a lower risk
of death than those who underwent breast-conserving
surgery without radiation therapy, and women with hor-
mone receptor-positive tumors who received hormonal
therapy had a lower risk of death than their counterparts
who did not receive hormonal therapy. In contrast, our
data show that hormonal therapy had no impact on the
risk of death for women with hormone receptor-negative
tumors, confirming the current guidelines on the absence
of hormonal therapy for receptor-negative tumors. Our
data also show that multiagent chemotherapy reduced
the risk of death for women, regardless of tumor size.
These results are concordant with the current guidelines
for breast cancer care."”

Our data indicate that the poorer prognosis noted
among NHB women was partially attributable to dif-
ferences in receiving guideline-concordant primary and
adjuvant therapies. After controlling for age at diagno-
sis, comorbidity, tumor characteristics, marital status
and health insurance, additionally adjusting for primary
and adjuvant therapies further reduced the racial differ-
ence in the risk of death. Randomized controlled clini-
cal trials in women with breast cancer have suggested
that the combination of monitoring patients and per-
forming standardized treatment yields equal survival
rates for black and white women with the same stage
at diagnosis,”” indicating that the black—white differ-
ence in survival may be partially attributable to differ-
ences in treatment. Although the racial difference in risk
of death was reduced considerably after controlling for
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all study variables in the present study, it was still higher
among NHB women than NHW women, implying there
are still residual effects of the adjusted variables, or that
other variables may contribute to the racial differences
in prognosis. Researchers presenting recent analyses of
the increasing gap in survival between black and white
women concluded that this might be due to unequal
access to the newest therapies.** Previous studies have
reported that black women are more likely than white
women to receive lower chemotherapy doses and to ter-
minate treatment prematurely."'® Black women were
also more likely than white women to receive nonstan-
dard adjuvant chemotherapy regimens.” Lowering the
dose intensity of adjuvant therapy and nonstandard che-
motherapy regimens for breast cancer reduces the effec-
tiveness of the treatment.' Since information on chemo-
therapy regimens and dose as well as toxicity and side
effects was not available for the present study, their con-
tribution to the racial difference in risk of death could
not be assessed.

Several limitations of this study must be noted. First,
because this study collected only the comorbidity that
had been coded on the face sheets of the women’s medi-
cal records, comorbidity may have been underestimated.
Our adjustment for comorbidity may not have completely
removed the effect of other diseases on the racial differ-
ence in risk of death from all causes. Second, because
information on breast cancer specific cause of death
was not available for a high proportion of the women
included, we were not able to perform cause-specific
survival analysis. Third, the lack of information on che-
motherapy regimen and dose intensity limited our abil-
ity to assess chemotherapy’s impact on racial difference

Variables in Model’

Race

Race, comorbidity

Race, tumor characteristics?

Race, health insurance

Race, treatment®

Race, primary therapy

Race, hormonal therapy

Race, chemotherapy

Race, marital status

Race, comorbidity, tumor characteristics?

Table 3. Risk of death among black women with localized breast cancer compared with white
counterparts in selected proportional hazards survival models'

Race, comorbidity, fumor characteristics, health insurance

Race, comorbidity, tumor characteristics, health insurance, marital status

Race, comorbidity, tumor characteristics,? health insurance, marital status, and treatment
* All women included were followed through December 31, 2002; 1: All models were adjusted for age; 2: Tumor characteristics:

fumor size, tumor grade and estrogen receptor/progesterone receptor status; 3 Treatment included primary care (surgery, radiation),
hormone therapy and chemotherapy. See Table 2 for the categories of the variables included in these models.

Hazard Ratio
(95% ClI)

All Causes of
Death

2.35 (1.75-3.16)
2.03 (1.51-2.74)
1.87 (1.38-2.53)
2.16 (1.60-2.93)
1.83 (1.35-2.48)
2.20 (1.64-2.96)
1.96 (1.45-2.65)
1.99 (1.47-2.70)
2.34 (1.73-3.16)
1.67 (1.24-2.26)
1.56 (1.15-2.12)
1.55 (1.14-2.13)
1.38 (1.00-1.91)
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in prognosis. Fourth, because the sample cases were ran-
domly selected from study populations, the number of
NHB women included was relatively small, which pre-
vented us from performing more in-depth analysis.

Despite these limitations, this study provides valuable
information on how guideline-based therapy was dissem-
inated in the community and its possible impact on racial
differences in survival. With available cancer screening
tools for early detection of breast cancer, the proportion
of women diagnosed with early-stage breast cancer has
increased over time. For these women, long-term survival
is possible with available therapies that meet established
guidelines and have been demonstrated to reduce cancer
recurrence and increase survival.”® Unfortunately, guide-
line-concordant therapies are disproportionately deliv-
ered across racial/ethnic populations. Although comor-
bidity may prevent some patients from receiving optimal
treatment, it is obvious that some nonclinical factors such
as health insurance and access to care also create barriers
to receiving guideline-concordant care. To successfully
design interventions to reduce disparities, the underlying
cause must be identified. This study illustrates the efforts
of the CDC’s NPCR to enhance data currently collected
from cancer registries for addressing disparities in the
care of cancer patients. Coordinated, systematic and stra-
tegic plans are needed to overcome identified differential
delivery of treatment across racial/ethnic groups in order
to reduce disparities in cancer patient care.
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