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Abstract

INTRODUCTION: Black women with breast cancer have lower survival rates and higher
recurrence rates compared with white women. Here we compare treatment and survival outcomes
in black and white women at a highly specialized tertiary-care cancer center.

METHODS: We performed an IRB-approved retrospective institutional database review to
identify all black women treated for invasive breast cancer between 2005-2010. We excluded
women with prior history of breast cancer, stage IV, or bilateral breast cancer. White women had
similar exclusion criteria applied and were then matched to black women 1:1 by age and diagnosis
year. Clinicopathologic and treatment variables were compared by race. Kaplan-Meier
methodology estimated overall (OS) and disease-free survival (DFS) survival; multivariable
analysis was conducted with Cox regression models.

RESULTS: Our study group consisted of 1,332 women (666 black). Median tumor size was
larger in black women (1.6¢cm versus 1.3cm, p<0.001). Black women had more nodal disease
(41.1% vs 32%, p<0.001), and had tumors that were more frequently of estrogen receptor-negative
(32.9% vs 15%, p<0.001), progesterone receptor-negative (47.1% vs 30.2%, p<0.001), and triple
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negative (TN) subtype (24% vs 8.9%, p<0.001) compared with white. Black women also had
inferior DFS and OS; race was not an independent prognostic indicator in multivariable analysis.

CONCLUSIONS: Black women had more advanced disease and adverse prognostic indicators at
diagnosis, but race was not an independent predictor of outcome. Black women were significantly
more likely to have TN breast cancer. Further research is necessary to help understand the
differences in tumor biology associated with race.

Condensed abstract:

Our study is a retrospective, matched comparison of black women and white women treated for
invasive breast cancer at a tertiary care center. We found black women had more advanced disease
and were more likely to have triple negative breast cancer compared to white women with worse
overall and disease-free survival; race was not found to be an independent predictor for overall or
disease-free survival.

Keywords

breast cancer; race; survival; black women; African-American; disparities; triple negative breast
cancer

INTRODUCTION

Despite recent advances in treatment and prognosis, the racial gap in breast cancer death
rates has widened,? 2 with black women having consistently lower survival rates3-’ and
lower disease-specific survival rates compared with white women®: 9: black women are
currently 39% more likely to die from breast cancer than their white counterparts.19 Multiple
studies report higher mortality rates for black women at all disease stages, even after
adjusting for age, tumor size, nodal status, hormone receptor status, and histology.11: 12

Hypotheses for inferior outcomes in black women include adverse tumor biology,6: 11
differences in access to care,® 13 lack of prescription of appropriate adjuvant therapy,14 15
and/or adherence to treatment. 16 17

Here we examine treatment and survival outcomes for breast cancer in black women
compared with white women at a highly specialized tertiary-care cancer center. Our setting,
where women actively seek specialized care and have insurance, minimizes access-to-care
issues, suboptimal treatment recommendations, and adherence to treatment that would affect
black women in a disproportionate way in other health care systems. By minimizing
socioeconomic variables in our setting, we are uniquely able to examine race-related
differences in disease biology and outcomes.

METHODS

We performed an institutional review board-approved retrospective review of our

institutional database to identify all black women treated for invasive breast cancer between
01/2005-12/2010. We excluded women with prior history of breast cancer, stage IV cancer,
or bilateral breast cancer. White women were matched 1:1 to black women by age and year

Cancer. Author manuscript; available in PMC 2020 September 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walsh et al.

RESULTS

Page 3

of diagnosis, after applying the same exclusion criteria. Clinical, pathologic, and treatment
variables were collected. Local recurrence (LR) and distant recurrence (DR) events were
recorded.

Data were summarized using median (range) for continuous variables, and number
(percentage) for categorical variables. Univariable between-group comparisons were made
with McNemar’s test for binary variables, Friedman’s test for categorical variables, and the
Wilcoxon signed rank test for continuous variables, to account for the matched nature of the
data. Disease-free survival times were computed from date of surgery, and overall survival
times from date of diagnosis. For overall survival (OS), women still alive were censored at
their last status date. Recurrences were examined as disease-free survival (DFS) where the
first event of LR, DR, or death from disease counted as an event, and those alive without
recurrence or dead from other causes were censored at their last status date. If a DR occurred
within 30 days after an LR, the DR was considered the event of interest. Between-group
comparisons of survival outcomes were made using a Cox regression model stratified by
match set, to account for the paired nature of the data. Multivariable models for survival
outcomes included potential confounders determined a priori, and were stratified by match
set.

In subset analysis among women who had an Oncotype DX (Genomic Health, Redwood
City, CA) test, differences in Oncotype DX score according to race were tested using
Fisher’s exact test, as the matched design of the study no longer holds in subset analyses.

A p-value <0.05 was considered statistically significant. Statistical analyses were conducted
using R software version 3.2.5 (R Core Development Team, Vienna, Austria), including the
“survival” package.

Clinical and Pathologic Characteristics

Our study consisted of 1,332 women (Table 1). Median age at diagnosis was 55 years (range
24-94). Cancer diagnosis was by physical findings or mammography, and this did not differ
by race (p=0.446). The median time from diagnosis date to surgery date was 55 days (range
0-644) for black women compared to 43 days (range 0-493 days) for white women (p<.001),
excluding women who received neoadjuvant chemotherapy. All patients had health
insurance. Black women had less private or commercial insurance (47.7% vs 56.3%,
p<0.001), were more likely to reside in the New York City boroughs of Brooklyn, Queens,
and the Bronx, and less likely to reside in a state other than New York (p<0.001).

Although the majority of women in our study had stage | disease (53%) a significant
difference in stage at presentation was noted, with more stage 11/111 (p<0.001) disease in
black women. Black women had larger tumors (p<0.001) and more frequently had estrogen
receptor (ER) negative tumors (p<0.001), progesterone receptor (PR) negative tumors
(p<0.001), triple negative (TN) subtype tumors (24% versus 8.9%), nodal disease (p<0.001)
and high nuclear-grade disease (p<0.001) compared with white women. Histologic grade,
HER2 overexpression, and presence of lymphovascular invasion (LVI) was similar. Despite
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TN breast cancer being more common in black women, incidence of genetic testing was less
frequent, being done in 69/666 (10%) black women as compared to 494/666 (74%) white
women. Mutations in BRCA1/2occurred in 10/69 (14%) of black women tested compared
with 2% of white women tested. Statistical comparison was not performed because of the
small number of women with identified mutations.

We found a significant difference in treatment variables, with black women having more
mastectomies (48.6% versus 43.2%, p=0.028), axillary lymph node dissections (ALNDs)
(44.6% versus 32.9%, p<0.001), and chemotherapy (64.9% versus 57.7%, p=0.004), and less
endocrine therapy (61.3% versus 78.5%, p<0.001) compared with white women. The receipt
of radiation therapy was similar (p=1.00)(Table 2). Oncotype DX testing was sent on 251
women with ER positive, HER2 negative, node-negative breast cancer (Table 3). There was
no difference among black or white women in recurrence score categories (p=0.897).

With a median follow-up of 6.3 years (range 0-11.9) among survivors, 180 patients died
from any cause. There were 52 LRs and 117 DRs.

The 5-year DFS probability was 86% (95% confidence interval [CI] 83-89%) for black
women compared with 91% (95% CI1 89-93%) for white women (p<0.001)(Figure 1b). On
univariable analysis, increasing tumor size, higher American Joint Committee on Cancer
(AJCC) stage, ER and PR negativity, higher histologic grade, nodal positivity, presence of
extracapsular extension (ECE), presence of LVI, hormone receptor negative/HER2+ subtype,
mastectomy versus breast-conserving surgery (BCS), and chemotherapy were associated
with increased hazard of recurrence or death from disease (Table 4, all p<0.05). Women
diagnosed by physical findings compared to mammaography had increased hazard of
recurrence or death from disease (p=0.001). Insurance type was not significantly associated
with DFS (p=0.87). On multivariable analysis, only AJCC stage at diagnosis (p=0.032) and
tumor subtype (p=0.002) were independently associated with DFS (Table 4).

The 5-year OS probability was 88% (95% CI 86-91%) for black women and 94% (95% ClI
93-96%) for white women (p<0.001)(Figure 1a). On univariable analysis, increasing tumor
size, higher AJCC stage, ER and PR negativity, nodal positivity, presence of ECE, presence
of LVI, TN subtype, mastectomy versus BCS, and chemotherapy were all significantly
associated with increased hazard of death from any cause (Table 5, all p<0.05). Patients
diagnosed by physical findings had worse OS compared with those diagnosed by
mammography (p<.001). Insurance type was not significantly associated with OS (p=0.31).
On multivariable analysis, there were no significant associations with OS (Table 5).

Subset analysis of 219 patients with TN breast cancer found no difference between white
and black women with respect to DFS (p=0.6) or OS (p=0.9). Subset analysis of 849 patients
with ER positive, HER2 negative disease, did identify a significant difference between black
and white women with respect to DFS and OS (p<.001),
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DISCUSSION

Breast cancer in black women is associated with a worse prognosis than in white women
Possible explanations include lack of access to care, more advanced disease at presentation,
and differences in tumor biology in black women. In this study, we examine the impact of
race on outcomes within a highly specialized tertiary-care cancer center. We found black
women had more-advanced disease and were more often diagnosed with TN breast cancer
than their white counterparts, and had worse disease-free and overall survival. We found that
when stage and breast cancer subtype were accounted for, race ceased to be an independent
prognostic factor.

Recent studies using Surveillance, Epidemiology, and End Results data report black women
have larger mean tumor size, lower rates of localized disease, and higher rates of ER
negativity compared with white women, 1 18 consistent with our findings.

TN breast cancer is associated with poor overall and recurrence-free survival. Numerous
studies have demonstrated disproportionately higher rates of TN breast cancer in black
women, 8 7 19-22 consistent with our findings.

There is evidence to suggest that TN breast cancer is not the same disease in black women
compared to white women. Black women with TN breast cancer have been shown to have a
higher risk of nodal recurrence than white women with TN breast cancer, despite receiving
similar treatment.23 Within TN breast cancers, intra-tumor heterogeneity and expression of
basal genes have been shown to be higher in black woman compared to white women. A
study of Nigerian black women with breast cancer also noted a higher expression of
biomarkers associated with aggressive disease, such as basal cytokeratins and EGFR
(epidermal growth factor receptor) compared with similarly matched white women from the
United Kingdom.1® However, in subset analysis of 219 patients with TN breast cancer, we
could not identify a significant difference between white and black women with respect to
DFS (p=0.6) or OS (p=0.9). This highlights the poor prognosis associated with TN breast
cancer, independent of race.

The proportion of black women in our study who had genetic testing was lower than white
women despite the higher prevalence of TN disease amongst black women. In our study, we
found that although fewer black women were referred for genetic testing, a greater
proportion (14%) had identification of a mutation compared to white women. The time
period of our study was prior to the 2011 National Comprehensive Cancer Network
guidelines recommending testing for women with TN breast cancer <60 years of age.
However, it is likely that this does not completely address the disparity in referral and testing
we noted. In this retrospective analysis, we are not able to elucidate whether the disparity in
genetic testing rates was due to differences in the proportion offered testing or differences in
uptake of testing by black women.

Our findings are consistent with other studies showing a lower rate of genetic testing among
black women with breast cancer versus white women.24 25 Whether the low rate of testing is
attributable to a lower perceived benefit, as has been suggested in some studies, is not
discernable in our study.24 25
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Pal et al reported identification of BRCA mutations was higher in young black women with
breast cancer compared with white women. Black women are disproportionately affected
with TN breast cancer and should be referred for genetic testing as a result. However,
beyond the presence of TN breast cancer, it has been reported that >40% of young black
women with cancer with BRCA mutations do not have close relatives with breast or ovarian
cancer, suggesting that family history alone may not be enough to identify black women at
high risk of having BRCA mutations.26 BRCA mutations specific to African-American
families have also been identified.2 It is possible that the criteria used for genetic testing
referral may not be predictive for mutations in black women. The findings in our study
support strategies to maximize referral and uptake of genetic testing for young black women
with invasive breast cancer, in addition to women with TN breast cancer.

Differences in the treatment received by black and white women in our study were noted and
likely due to the higher stage and disease burden noted in black women compared to white.
On multivariable analysis, after adjustment for disease characteristics, no treatment variables
were independently associated with OS or DFS. Black women had larger tumor size and
were thus more likely to have mastectomy than their white counterparts. Recent data from
the National Cancer Database showed that although black women were more likely than
white women to have mastectomy, when stratified by tumor size, black women had higher
rates of BCS.28

Some studies suggest that black women are less likely to be offered sentinel node biopsy
(SLNB) even when presenting with stage | disease.2?: 30 Black women in our cohort were
also more likely than white women to undergo ALND because of higher incidence of nodal
disease (41% vs 32%), but all women with clinically negative nodes were offered SLNB.
Additionally, the high rate of ALND in our study is a reflection of its time period occurring
before the publication of the American College of Surgeons Oncology Group Z0011 study.3!
As expected, because of higher rates of TN breast cancer and nodal disease in black women
in our study, they received more chemotherapy and less endocrine therapy compared with
white women. Our high rate of chemotherapy for black women contrasts with a recent study
reporting that black women are less likely to receive appropriate adjuvant therapy compared
to white.32 This findings difference is likely due to our study setting being that of a tertiary
care center.

Several other studies®: 33. 34 have shown that black women are significantly more likely to
experience early termination of chemotherapy and delays in treatment, less likely to
complete courses of trastuzumab,1# and less likely to start endocrine therapy.1” Economic
factors are also thought to contribute to low rates of adherence to endocrine therapy in black
women.16 A study from Atlanta indicated that black women were less likely to receive
Oncotype DX testing, but more likely to be categorized as high risk in comparison with
white women based on tumor factors.3° In our study, 251 women had Oncotype DX testing.
The distribution of Oncotype DX scores did not differ significantly between black and white
women in our study (p =0.9). This is consistent with the data presented by Albain et al at the
415t Annual San Antonio Breast Cancer Symposium, December 4-8, 2018, San Antonio, TX
consisting of race-stratified results from the TAILORX trial and showed that although
recurrence scores were similar in black and white women, despite comparable adjuvant
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systemic therapy, black women had worse outcomes.36 We performed a subset analysis of
849 patients with ER positive, HER2 negative disease, and did identify a significant
difference between black and white women with respect to DFS and OS (p<.001), which
supports data presented by Albain et al suggesting that recurrence scores may have less
prognostic accuracy in black women. Further research is necessary to address this
discrepancy in outcomes for black women with ER positive disease.

Adverse survival outcomes for black women with breast cancer have been observed in
numerous previous studies.?: 5 6. 8,10, 13,18, 37 Here we also note a worse OS and DFS, with
higher rates of local and distant relapse in the black women in our study. In a previous study
at our institution comparing black and white women undergoing breast-conservation therapy
for TN breast cancer, race was a prognostic indicator for regional nodal failure, but not for
local control.23 Race was not an independent prognostic indicator in our current study.
Previous studies have suggested that socioeconomic factors contribute to the racial gap in
breast cancer outcomes. We examined zip code and insurance data, and although black
women were less likely to have private or commercial insurance, type of insurance was not a
predictor of OS or DFS. Although, the black women in our study were more likely to be
from New York City boroughs outside of Manhattan, less likely to be from out of New York
State, and less likely to have private insurance, they were all insured and thus differences in
socioeconomic status were likely to be small. However, we did note a significant difference
between date of diagnosis and surgery, with a slightly longer interval for black women. This
may be a surrogate for differences in ease of access to a tertiary care center for the black
women. The retrospective nature of this study does not allow for further interpretation of this
difference in the time interval from diagnosis to surgery.

When Tao et al3 controlled for socioeconomic and insurance status, higher mortality was
still seen in black women. Lu et al38 found that the mortality risk of black women with
breast cancer was almost double that of white women, but that this effect decreased when
education and study site location were added to the Cox model. Results from the Florida
Cancer Data System® found that a black survival disadvantage was sustained in its
multivariate analysis, which included socioeconomic status. It is likely that as all the women
in this study sought out care in a tertiary referral center, suboptimal treatment
recommendations, lack of access to care, and adherence to recommended treatments were
less likely to affect the black women in our study in a disproportionate way. Therefore, by
minimizing the socioeconomic factors that contributed to disparities in outcomes in other
studies, this study offers a unique focus on disease biology.

CONCLUSIONS

Although we did not identify race to be an independent prognostic indicator, it is difficult to
separate the fact that TN breast cancer was more prevalent in black women. Additionally, we
see a significant difference in stage at presentation, suggesting that there is likely a
difference in breast cancer screening patterns for our groups. We did not have information
regarding screening patterns prior to women entering our health care system. Referral and
treatment at a highly specialized tertiary-care cancer center may also have its own inherent
biases. We do see that black women appropriately received more adjuvant treatment as
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dictated by their advanced stage of disease, higher tumor burden, and molecular subtype in
our setting. These traditional adverse risk factors continue to be significant prognostic
factors for survival outcomes.

It is important to highlight the importance of early diagnosis based on our findings. We
noted that with advanced disease presentation, and even with treatment at a highly
specialized tertiary-care cancer center with aggressive surgery and adjuvant therapies,
survival outcome was adversely affected. The importance of education and outreach to
facilitate breast cancer screening in black women is supported by the findings in our study.
We found more TN breast cancer in black women, highlighting the need for additional
research to understand this relationship in hopes of elucidating more effective therapies.
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(a) Overall and (b) disease-free survival by race.
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TABLE 1.
Clinical and Pathologic Characteristics
Parameter Black, n (%) | White, n (%) | p-value
(n=666) (n=666)
Mode of diagnosis 0.446
Mammogram 255 (38.3%) 298 (44.7%)
Ultrasound 5 (0.8%) 17 (2.6%)
MRI 5 (0.8%) 13 (2%)
Physical findings 287 (43.1%) 304 (45.6%)
Incidental 0(0) 7 (1.1%)
Missing 114 (17.1%) | 27 (4.1%)
Insurance
Government 348 (52.3%) 291 (43.7%) <0.001
Commercial/Private 318 (47.7%) 375 (56.3%)
Address
Manhattan 69 (10.4%) 66 (10%)
Brooklyn 201 (30.3%) | 46 (6.9%) <0.001
Queens 90 (13.6%) 44 (6.6%)
Bronx 73 (11%) 8 (1.2%)
Other New York 118 (17.8%) | 233 (35.2%)
New Jersey 53 (8%) 159 (24%)
Other state 60 (9%) 106 (16%)
Missing 2 (0.3%) 4 (0.6%)
Tumor size (cm) 1.6 (0.1,15.5) | 1.3(0, 11) <0.001
AJCC Stage <0.001
Stage | 311 (46.7%) | 395 (59.3%)
Stage II 226 (33.9%) | 179 (26.9%)
Stage 111 105 (15.8%) | 69 (10.4%)
NA 24 (3.6%) 23 (3.5%)
ER <0.001
Negative 219 (32.9%) | 100 (15%)
Positive 442 (66.4%) | 560 (84.1%)
NA 5 (0.8%) 6 (0.9%)
PR <0.001
Negative 314 (47.1%) | 201 (30.2%)
Positive 345 (51.8%) | 458 (68.8%)
NA 7 (1.1%) 7 (1.1%)
HER2 0.878
Equivocal 9 (1.4%) 2 (0.3%)
Negative 526 (79%) 542 (81.4%)
Positive 106 (15.9%) | 95 (14.3%)
NA 25 (3.8%) 27 (4.1%)
Grade (Histological) 0.949
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Parameter Black, n (%) | White, n (%) | p-value
(n=666) (n=666)

1 25 (3.8%) 79 (11.9%)

2 109 (16.4%) | 172 (25.8%)

3 446 (67%) 361 (54.2%)

NA 86 (12.9%) 54 (8.1%)

Grade (Nuclear) <0.001

Low 14 (2.1%) 62 (9.3%)

Intermediate 186 (27.9%) 252 (37.8%)

High 290 (435%) | 207 (31.1%)

NA 176 (26.4%) | 145 (21.8%)

Nodal Status <0.001

Negative 390 (58.6%) | 444 (66.7%)

Positive 274 (41.1%) | 213 (32%)

NA 2 (0.3%) 9 (1.4%)

ECE 0.115

No 523 (78.5%) | 572 (85.9%)

Yes 102 (15.3%) | 87 (13.1%)

NA 41 (6.2%) 7 (1.1%)

LVI 0.598

No 439 (65.9%) | 463 (69.5%)

Yes 202 (30.3%) 200 (30%)

NA 25 (3.8%) 3 (0.5%)

Molecular Subtype <0.001

HR-/HER2- 160 (24%) 59 (8.9%)

HR-/HER2+ 45 (6.8%) 30 (4.5%)

HR+/HER2- 366 (55%) 483 (72.5%)

HR+/HER2+ 61 (9.2) 64 (9.6%)

NA 34 (5.1%) 30 (4.5%)
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Abbreviations: ER, estrogen receptor; PR, progesterone receptor; NA, not available; ECE, extracapsular extension; LVI, lymphovascular invasion;

HR, hormone receptor
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TABLE 2.
Treatment
Black, n (%) | White, n (%) | p-value
(n=666) (n=666)
Breast surgery 0.028
Lumpectomy 340 (51.1%) 378 (56.8%)
Mastectomy 324 (48.6%) | 288 (43.2%)
No breast surgery 2 (0.3%) 0 (0)
Axillary surgery <0.001
SLNB 352 (52.9%) | 438 (65.8%)
ALND 297 (44.6%) | 219 (32.9%)
Axillary sampling 3(0.5%) 0 (0)
NA 14 (2.1%) 9 (1.4%)
Chemotherapy 0.004
No 234 (35.1%) | 282 (42.3%)
Yes 432 (64.9%) | 384 (57.7%)
Endocrine therapy <0.001
No 258 (38.7%) | 143 (21.5%)
Yes 408 (61.3%) | 523 (78.5%)
Radiation therapy 1
No 230 (34.5%) | 232 (34.8%)
Yes 422 (63.4%) | 431 (64.7%)
NA 14 (2.1%) 3 (0.5%)

Abbreviations: SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; NA, not available
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Oncotype DX Recurrence Scores among the subset of patients who had testing done

TABLE 3.

Oncotype DX RS Overall Black White p-value
(n=251) (n=97) (n=154)
0.897
High (RS = 31) 25 (10%) 6(6.2%) | 19 (12.3%)
Intermediate (RS 18-30) | 87 (34.7%) | 38 (39.2%) | 49 (31.8%)
Low (RS < 18) 139 (55.4%) | 53 (54.6%) | 86 (55.8%)

Abbreviations: RS, recurrence score
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TABLE 4.
Cox Regression for the Association Between Race and DFS, Adjusted for Potential Confounders Determined
A Priori
Univariable Multivariable
Parameter HR (95% CI) p-value | HR (95% CI) p-value
White race 0.51 (0.35-0.73) <0.001 0.85 (0.44-1.64) 0.631
Mode of diagnosis 0.001 -- -
Mammogram 1.00
Other 0.49 (0.09-2.57)
Physical findings 3.67 (1.82-7.39)
Insurance 0.869 -- -
Government 1.00
Commercial/Private 0.95 (0.5-1.81)
Tumor size (cm) 1.57 (1.25-1.98) <0.001 | 1.25(0.9-1.74) 0.177
AJCC Stage <0.001 0.032
Stage | 1.00 1.00
Stage 11 2.57 (1.4-4.73) 1.66 (0.37-7.34)
Stage 111 10.27 (4.02-26.22) 8.61 (1.03-72.2)
ER+ 0.26 (0.13-0.5) <0.001 | - -
PR+ 0.27 (0.14-0.52) <0.001 | - -
HER2+ 0.7 (0.35-1.39) 0.306 -- -
Grade (Histological) 0.001 -- -
1 1.00
2 0.45 (0.05-3.66)
3 5.88 (1.06-32.67)
Nodal positivity 3.29 (1.91-5.67) <0.001 | 0.65(0.15-2.84) | 0.565
ECE 3.33(1.58-7.02) 0.002 1.75 (0.38-7.96) 0.47
LVI 2.5 (1.4-4.46) 0002 | 1.13(0.37-3.43) | 0.826
Molecular subtype 0.001 0.002
HR+/HER2- 1.00 1.00
HR-/HER2+ 4.99 (2.29-10.89) 2.56 (0.39-16.63)
HR-/HER2- 1.67 (0.49-5.7) 7.48 (2.21-25.28)
HR+/HER2+ 0.76 (0.31-1.88) 0.71 (0.15-3.28)
Mastectomy vs BCS | 1.9 (1.11-3.27) 0.02 0.99 (0.4-2.44) 0.975
Chemotherapy 7.0 (2.74-17.87) <0.001 1.87 (0.47-7.43) 0.375

Abbreviations: DFS, disease-free survival; HR, hazard ratio; Cl, confidence interval; AJCC, American Joint Committee on Cancer; ER, estrogen

receptor, ECE, extracapsular extension; LVI, lymphovascular invasion; BCS, breast-conserving surgery
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TABLE 5
Cox Regression for the Association Between Race, and OS, Adjusted for Potential Confounders Determined A
Priori
Univariable Multivariable
Parameter HR (95% CI) p-value | HR (95% CI) p-value
White race 0.51 (0.35-0.74) <0.001 0.79 (0.43, 1.45) 0.443
Mode of diagnosis <0.001 - -
Mammogram 1.00
Other 0.18 (0.02-1.5)
Physical findings 4.18 (1.93-9.03)
Insurance 0.31 - -
Government 1.00
Commercial/Private 1.43 (0.72-2.83)
Tumor size (cm) 1.47 (1.17-1.85) 0.001 1.46 (0.93, 2.31) 0.102
AJCC Stage <0.001 0.247
Stage | 1.00 1.00
Stage 11 1.97 (1.07-3.64) 0.69 (0.18, 2.68)
Stage 111 7.69 (3-19.68) 2.12 (0.28, 16.26)
ER+ 0.31 (0.16-0.59) <0.001 -- -
PR+ 0.54 (0.32-0.9) 0.018 - -
HER2+ 0.67 (0.3-1.48) 0.321 - -
Grade (Histological) 0.118 - -
1 1.00
2 1.63 (0.37-7.16)
3 2.82 (0.74-10.68)
Nodal positivity 2.71(1.55-4.72) | <0.001 | 1.35(0.37,4.87) | 0.651
ECE 2.73 (1.37-5.44) 0.004 1.41 (0.35, 5.75) 0.633
LVI 2.64 (1.43-4.89) 0.002 1.02 (0.31, 3.3) 0.974
Molecular subtype 0.009 0.196
HR+/HER2- 1.00 1.00
HR-/HER2+ 1.05 (0.27-4.02) 0.5 (0.06, 3.89)
HR-/HER2- 3.42 (1.66-7.06) 3.88 (1.32, 11.46)
HR+/HER2+ 1.03 (0.37-2.89) 0.53 (0.11, 2.45)
Mastectomy vs BCS | 2.05 (1.19-3.55) 0.001 1.80 (0.73, 4.48) 0.205
Chemotherapy 2.38 (1.25-4.56) 0.009 1.98 (0.61, 6.41) 0.253

Abbreviations: OS, overall survival; HR, hazard ratio; Cl, confidence interval; AJCC, American Joint Committee on Cancer; ER, estrogen receptor,

ECE, extracapsular extension; LVI, lymphovascular invasion; BCS, breast-conserving surgery
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