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ABSTRACT

Background. Survival disparities between African Ameri-
can women (AAW) and European American women (EAW)
with invasive breast cancer may be attributable, in part, to
access to or quality of medical care. In this study, we eval-
uated surgical disparities between AAW and EAW treated
within an equal-access military treatment facility (MTF).
Methods. All AAW (N =271) and EAW (N = 628) with
Stage I-III breast cancer who had their initial diagnosis
performed at Murtha Cancer Center at Walter Reed National
Military Medical Center were identified. Differences in
surgical interval (time between diagnosis and definitive
breast surgery) and surgical procedures were evaluated using
%> and Student r-tests while survival was analyzed using
Kaplan—-Meier survival estimates and log-rank tests. A
P value < 0.05 was used to define significance.

Results. Surgical intervals did not differ significantly
between populations with an average of 36.3 days in AAW
and 33.9 days in EAW. Frequency of the percentage of
women undergoing reexcision, mastectomy, and prophy-
lactic removal of the contralateral breast did not differ
significantly between populations. Likewise, frequency of
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sentinel lymph node biopsy and 5-year survival were not
significantly different between AAW compared to EAW.
Discussion. Surgical intervals and procedures were similar
between AAW and EAW treated within an equal-access
MTF. These data demonstrate that the availability of
quality surgical care to all patients with stage I-III breast
cancer may eliminate survival disparities between AAW
and EAW, emphasizing the importance of equalizing
access to breast care.

Recent increases in the number of African American
women (AAW) diagnosed with breast cancer has resulted in
a convergence of incidence (135/100,000) between AAW
and European American women (EAW).! While overall
mortality rates have been declining, the mortality rate for
AAW in 2012 was 42% higher than for EAW and this dis-
parity is predicted to continue over time. Factors
contributing to this survival disparity vary widely and may
include biological differences, such as a higher incidence of
basal-like/triple-negative breast cancers in AAW coupled
with higher PAMS50 recurrence scores in AAW with non-
basal-like/triple-negative breast cancer (TNBC), as well as
nonbiological factors, such as comorbidity/obesity, educa-
tion, oral contraceptive use, and access to health care.>?

Differences in breast healthcare have been noted across
a number of modalities. Although mammography rates do
not differ significantly between AAW and EAW, a study of
6722 women with abnormal mammograms in New York
found that time to diagnostic follow-up was significantly
longer for AAW.*> AAW were more likely to have
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treatment delays, and once initiated, adjuvant chemother-
apy was more likely to be nonguideline concordant in
AAW.®7 Evaluation of surgical disparities has led to mixed
results. Women diagnosed in urban areas, such as Wash-
ington, DC, Detroit, MI, and New York City, demonstrated
significantly longer delays between diagnosis and definitive
surgery, whereas studies within Medicare or under/unin-
sured populations found no significant differences.® '
Significantly higher frequencies of breast-conserving sur-
gery (BCS) have been detected in some studies but not
others.'™'> Contralateral prophylactic mastectomies were
significantly less common in AAW (18%) compared with
EAW (33%).'°

Variability in the results of the above studies may reflect
the different populations (e.g., general population, Medi-
care, safety-net) evaluated. Walter Reed National Military
Medical Center (WRNMMC) is a military health facility of
the United States Department of Defense’s (DoD) Military
Healthcare System (MHS), providing quality healthcare to
all active-duty personnel, retirees, and beneficiaries,
regardless of race/ethnicity and socioeconomic status. The
Clinical Breast Care Project (CBCP) of the Murtha Cancer
Center (MCC) at WRNMMC therefore can serve as a
unique resource to investigate whether surgical disparities
exist within an equal-access healthcare system. In this
study, we evaluated whether surgical intervals or proce-
dures differ between AAW and EAW with stage I-1II
breast cancer treated at a single DoD hospital.

METHODS

All patients enrolled in the CBCP met the following
eligibility criteria: (1) adult older than age 18 years, (2)
mentally competent and willing to provide informed con-
sent, and (3) presenting to the breast center with evidence
of breast disease. Tissue and blood samples were collected
with approval from the WRNMMC Human Use Committee
and Institutional Review Board (WRNMMC IRB #20704).
All subjects voluntarily agreed to participate and gave
written, informed consent.

Surgical procedures recorded within the CBCP Data
Tracking System included core needle biopsy, excisional
biopsy, reexcision, mastectomy (for tumor), mastectomy
(prophylactic), skin biopsy, sentinel lymph node biopsy
(SLNB), axillary lymph node dissection (ALND), lymph
node biopsy (other), fine needle aspirate (FNA), body fluid
or other. The database was searched to identify all AAW
and EAW diagnosed at MCC/WRNMMC with stage I-II1
breast cancer between 2001 and 2018, with staging
assigned using AJCC Cancer Staging Manual seventh
edition guidelines.'” Only those patients who had both
diagnostic (core needle, skin or excisional biopsy, or FNA)

and definitive surgical procedures (excisional biopsy,
reexcision, and/or mastectomy) performed at WRNMMC
were included in this study. Patients who underwent
neoadjuvant hormone, chemotherapy, or radiation therapy
(N = 78) were excluded from analysis.

Surgical interval was defined as the time between
diagnostic biopsy and definitive breast operation (exci-
sional biopsy, reexcision, or mastectomy). Factors that may
affect timing and choice of surgery and/or patient survival,
including education levels, comorbidities, marital status,
obesity, and age at diagnosis, were evaluated by popula-
tion."™* Comorbidity was classified using the Charlson
Comorbidity Index (CCI).** Because treatment delays of
> 3 months have been associated with a 12% lower 5-year
survival than shorter treatment times and the National
Breast and Cervical Cancer Early Detection Program rec-
ommends initiation of treatment within 60 days of
diagnosis as a measure of quality of care, we classified
surgical intervals as < 60, 61-90, or > 90 days.zs’26 Dif-
ferences in surgical procedures and intervals were
evaluated using 7> analysis. Kaplan—Meier product-limit
survival estimates were generated with a Log-Rank test for
homogeneity of the survival estimates across AAW and
EAW to assess differences in breast cancer-specific sur-
vival. Cox proportional hazards regression estimated
hazards ratios (HRs) and 95% confidence intervals (CIs)
for risk of breast cancer-specific death in univariable and
multivariable models. A P value of 0.05 was used to
determine significance.

RESULTS

Of the 899 patients eligible for this study, 271 (30%)
were self-described non-Hispanic AAW and the other 628
(70%) were non-Hispanic EAW. Average age at diagnosis
was 57.1 years in AAW and 59.1 years in EAW
(P = 0.032); the frequency of young women (diagnosed
< 40 years of age) did not differ significantly (Table 1).
Education levels and CCI scores did not differ significantly
between populations. Neither tumor size nor lymph node
status differed significantly by population; however,
tumors from AAW were significantly more likely to be
poorly differentiated (36.5% AAW, 22.8% EAW;
P <0.001) and TNBC (20.3% AAW, 11.8% EAW,;
P =0.010).

Surgical intervals did not differ significantly (P = 0.083)
between AAW and EAW with an average time between
biopsy and definitive surgery of 36.3 days in AAW and
33.9 days in EAW. Surgical interval of > 90 days was
~ 1% in both populations (Fig. 1). The frequency of
reexcision and BCS did not differ significantly between
populations (Table 2). Within the group of women who
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TABLE 1 Demographic and
pathological characteristics of
AAW and EAW with surgical
treatment performed at
WRNMMC

AAW (N = 271) EAW (N = 628) P value
% %
Age at diagnosis (year) 0.199
<40 7.7 4.8
40-49 23.6 234
> 50 68.6 71.8
Education 0.725
> College 43.5 46.3
< College 39.8 38.4
Unknown 16.6 15.3
Marital status < 0.001
Married 63.5 82.0
Not married 36.5 18.0
Charlson comorbidity index 0.126
0 25.8 25.5
1 243 18.3
2 16.2 21.8
>3 32.1 31.7
Unknown 1.5 2.7
BMI at diagnosis 0.015
<25 23.6 30.7
25-29.9 27.3 32.0
> 30 36.5 23.7
Unknown 12.5 135
AJCC pathologic stage 0.240
1 53.9 59.9
1I 36.9 31.7
I 9.2 8.4
Tumor size 0.128
T1 64.6 72.0
T2 28.8 234
T3 44 35
Unknown 2.2 1.1
Tumor grade < 0.001
Well-differentiated 24.5 38.7
Moderately differentiated 32.8 36.9
Poorly differentiated 36.5 22.8
Undetermined 52 1.6
Lymph node status 0.636
Positive 67.2 68.8
Negative 31.7 29.5
Unknown 1.1 1.7
ER/HER2 0.010
ER+/HER2— 64.9 74.5
ER+/HER2+ 5.5 7.0
ER—/HER2+ 7.4 54
ER—/HER2— 20.3 11.8
Unknown 1.8 1.3
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FIG. 1 Time between diagnosis and definitive breast surgery by
population. The frequency of time to surgical treatment of < 60 days,
61-90 days, and > 90 days were 93% versus 94%, 6% versus 5%,
and 1% versus 1% in AAW and EAW, respectively

had a mastectomy, the frequency of unilateral mastectomy
compared with prophylactic removal of the contralateral
breast did not differ significantly (64.9% AAW, 60.4
EAW; P =0.411).

The use of SLNB did not differ significantly by popu-
lation (AAW 82.7%, EAW 85.5%; P = 0.184). Evaluation
of use of SLNB over time revealed the largest utilization
difference (12%) in the earliest (2001-2002) period of
enrollment into the CBCP; however, at no time point were
the differences significant (Fig. 2).

Overall, the average length of follow-up across the 899
patients was 6.4 (standard deviation [SD] 4.4) years. Breast
cancer mortality rates were 4.4% in AAW and 3.8% in
EAW (P = 0.670). The average time to death was 3.6 (SD

2.1) years in AAW and 5.5 (SD 3.0) years in EAW
(P =0.054). Stage at diagnosis (Stage I 16.7% AAW,
29.2% EAW; Stage 11 50.0% AAW, 25.0% EAW; Stage 111
33.3% AAW, 45.8% EAW) and hormone receptor and

HER2 — status (ER + HER2 — 333% AAW, 58.3%
EAW; ER 4 HER2 + 83% AAW, 0% EAW; ER-
HER2 + 8.4% AAW, 42% EAW; ER-HER2 — 50%

AAW, 37.5% EAW) did not differ significantly within
those patients who died of disease (P =0.317 and
P = 0.314, respectively). In contrast, tumors from AAW
(91%) who died of disease were significantly more likely
(P =0.006) to be poorly differentiated than those from
EAW (33.3%). Five-year breast cancer-specific survival
was 96.3% in AAW and 98.6% in EAW (P = 0.031);
however, there were no significant differences in breast
cancer-specific survival probability during the entire study
period (Fig. 3) or in risk of breast cancer-specific death
between AAW and EAW (Table 3) after adjusting for
demographic and cancer characteristics.

DISCUSSION

A number of studies have found that differences in
surgical care can degrade quality of life (QOL) and
increase morbidity/mortality in AAW. For example,
although breast reconstruction after mastectomy has been
associated with improved psychological outcomes,
numerous studies found that AAW with public (OR 0.64;
95% CI 0.45-0.91) or private (OR 0.54; 95% CI 0.47-0.63)
health insurance undergo reconstruction significantly less
frequently than EAW.?” Methods by which lymph node
status is determined may also affect QOL by increasing
morbidity.”® An evaluation of the SEER-Medicare data-
base revealed that AAW demonstrated a 12% lower use of

TABLE 2 Surgical utilization

in AAW and EAW treated at ‘%AW =271 I;JAW (N = 628) P value
Murtha Cancer Center,
WRNMMC Reexcision 0.716
Yes 29.5 30.7
No 70.5 69.3
Breast surgery 0.746
BCS 59.0 60.2
Mastectomy 41.0 39.8
Mastectomy 0.411
Unilateral 64.9 60.4
Prophylactic bilateral 279 344
Double (bilateral) 7.2 5.2
LN evaluation 0.184
SLNB 82.7 85.5
ALND 15.8 11.9
Not reported 1.5 2.6
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FIG. 2 Frequency of SLNB in 2 year increments from 2001 to 2018
by population
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FIG. 3 Product-limit breast cancer-specific survival estimates for
European American and African American women treated at Murtha
Cancer Center, WRNMMC

SLNB compared to ALND and a correspondingly higher
risk of lymphedema compared with EAW .’ Beyond QOL,
treatment delays may affect patient survival. Evaluation of
~ 100,000 women from the SEER database found that
breast cancer-specific mortality increased for every 60 day
interval.>® Delays in time to treatment have been detected
between AAW and EAW; a recent study from the James

Cancer Hospital in Ohio found that time to treatment was
significantly (P < 0.0001) longer in AAW (62.0 days)
compared with EAW (35.5 days) and 8.5% and 23.1% of
AAW had times to treatments of 61-90 days and
> 90 days, respectively, compared with 7.8% and 14.8%
in EAW.?! Together, the reported lower rates of breast
reconstruction and SLNB and longer times to treatment
detected in AAW within the general population may con-
tribute to survival disparities. In contrast to these studies,
we observed that AAW and EAW diagnosed and treated
within a single equal-access hospital from the DoD
healthcare system did not differ significantly in terms of
surgical interval, surgical treatment, and survival.
Differences in insurance status and access to healthcare
may affect breast cancer survival. For example, within the
National Cancer Database, which captures 70% of newly
diagnosed breast cancer cases in the United States, unin-
sured (2.6%) and women with Medicaid (4.3%) had
significantly lower breast cancer survival than did those
with Medicare or private insurance.’”> While the wide
variety of types of insurance available in the United States
may confound disparities research within the general
population, evaluation of treatment disparities within
equal-access healthcare systems may minimize the effects
of variable access. Two studies of AAW and EAW treated
within safety-net healthcare systems found no difference in
surgical interval, although breast cancer survival was lower
in AAW.'"® 1n contrast, a third study identified 23%
longer wait times between diagnosis and mastectomy for
AAW, but 48% longer wait times for women treated within
safety net compared with nonsafety net systems.**
Because the quality of care provided in the safety net
system may be lower than in other settings, survival results
from these settings may not reflect those in the general
population.*® In contrast, the DoD Military Healthcare
System (MHS) provides clinical care, including annual
screening mammography and multimodality cancer care,
regardless of ethnicity or socioeconomic status. Evaluation
of data from the DoD MHS found that the surgical interval
for AAW was 30.8 days compared with 27.3 days in
EAW; this 3.5-day difference was found to be not clini-
cally significant. In addition, overall survival did not differ

TABLE 3 Cox proportional hazard regression estimated hazards ratios (HRs) and 95% confidence intervals (CI) for breast cancer-specific death

for women treated at Murtha Cancer Center, WRNMMC

N Person-years Deaths HR (95% CI) Adjusted HR? (95% CI) Adjusted HR® (95% CI)
European American 628 4147 24 1.00 (reference) 1.00 (reference) 1.00 (reference)
African American 271 1578 12 1.31 (0.65, 2.61) 1.30 (0.62, 2.74) 0.82 (0.35, 1.93)

P value

0.451

0.485 0.662

#Model adjusted for age at diagnosis, marital status, education, body mass index, and comorbidities

"Model adjusted for variables in (a) and tumor stage, tumor grade, invasive size, lymph node evaluation, lymph node status, breast surgery type,

time to surgery, and reexcision surgery
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by population.®> A second study utilizing data from the
DoD MHS found no difference in BCS in AAW compared
with EAW.*

One limitation of this study was that to capture a com-
plete set of surgical data, women with Stage IV breast
cancer were excluded. Because distant tumors are associ-
ated with the lowest 5-year relative survival rates (23%)
compared with localized (99%) or regional (85%) disease,
exclusion of patients with stage IV disease may have
contributed, in part, to the lack of survival disparities
detected within this study. Lower 5-year relative survival
rates for AAW in the general population, however, also
have been reported for stage I, II, and III breast tumors or
when breast carcinomas are classified as localized or
regional disease.’”*® In contrast, these disparate outcomes
were not detected within our population of women treated
at MCC/WRNMMC. A second limitation was the inability
to analyze differences in breast reconstruction, which may
affect QOL. A previous study utilizing data from the DoD
MHS database, however, revealed that across the military
health system, breast reconstruction surgery did not differ
between populations.®® Finally, adjuvant treatment infor-
mation was not routinely collected, thus we could not
evaluate whether disparities in adjuvant treatment were
present within the CBCP. Enewold et al. reported that
within DOD beneficiaries with breast cancer, chemother-
apy, and hormonal therapy did not differ in women with
local stage tumors.>® However, in those with regional stage
tumors, AAW were significantly less likely to receive
chemotherapy (OR 0.4; 95% CI 0.2-0.7) and hormonal
therapy (OR 0.5; 95% CI 0.3-0.8). Given the favorable
survival of AAW in our study, future studies should eval-
uate whether provision of adjuvant treatment is also
equivalent within the MCC/WRNMMC.

A number of factors may contribute to the lack of sur-
gical and survival disparities detected within the MCC/
WRNMMC. Within this study population, AAW were
more likely to have > college education (43.5%) than
AAW in the general population (22.5%; https://www.ce
nsus.gov/content/dam/Census/library/publications/2016/de
mo/p20-578.pdf). Higher education levels have been linked
to improved patient-provider communication;*® thus,
higher education levels of AAW treated within MCC/
WRNMMC may have influenced surgical decision making
and downstream survival. In addition, compared with data
from the general population, no differences for comor-
bidities were detected in this study.’ Because mastectomy
is a more invasive procedure than BCS, higher levels of
comorbidities in the general population of AAW may
explain the higher rates of BCS in studies from national
databases compared with military studies.*' In addition,
comorbidities have been associated with reduced overall
survival in breast cancer patients.*> Access to primary care

providers within the military may have improved the
overall health of our study populations, thus reducing the
effect of comorbidities. As part of the preventative medi-
cine approach of the DoD healthcare system, AAW were
more likely than EAW to have screening mammograms,
which may account for the lack differences in stage, lymph
node status, and tumor size—factors often associated with
delayed diagnosis.*?

CONCLUSIONS

Within a DoD military treatment facility, no differences
in surgical interval or procedures were detected between
AAW and EAW with stage I-III breast cancer. Despite
having tumors with more aggressive phenotypes (higher
grade and TNBC), survival did not differ significantly,
suggesting that the care received with this MTF was
equivalent regardless of ethnicity. These data highlight the
importance of the providing quality breast care to reduce
survival disparities seen in the general population.
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