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A B S T R A C T

Purpose
To analyze factors that predict the use of trimodality treatment (chemotherapy, surgery, and
radiation therapy [RT]) and evaluate the impact that trimodality treatment use has on survival for
patients with inflammatory breast cancer (IBC).

Methods
Using the National Cancer Data Base, patients who underwent surgical treatment of nonmeta-
static IBC from 1998 to 2010 were identified. We collected demographic, tumor, and treatment
data and analyzed treatment and survival trends over time. Logistic regression and Cox propor-
tional hazard models were used to examine factors predicting treatment and survival.

Results
We identified 10,197 patients who fulfilled study criteria. The use of trimodality therapy fluctuated
annually (58.4% to 73.4%). Patients who were older, diagnosed earlier in the study period, lived
in regions of the country outside of the Midwest, had lower incomes or public insurance, and had
a higher comorbid score were significantly less likely to receive trimodality therapy (all P � .05).
Five- and 10-year survival rates were highest among patients receiving trimodality treatment
(55.4% and 37.3%, respectively) compared with patients who received the combination of surgery
plus chemotherapy, surgery plus RT, or surgery alone. After adjusting for potential confounding
variables, use of trimodality therapy remained a significant independent predictor of survival.

Conclusion
Underutilization of trimodality therapy negatively impacted survival for patients with IBC. The use
of trimodality therapy increased marginally with time, but there remain significant factors
associated with differences in use of trimodality treatment. We have identified specific barriers to
care that may be targeted to improve treatment delivery and potentially improve patient outcomes.

J Clin Oncol 32:2018-2024. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Inflammatory breast cancer (IBC) is a rare but ag-
gressive disease. Although IBC represents less than
5% of breast cancer diagnoses annually,1 current
population-based studies suggest an increasing inci-
dence.2 When compared with patients with simi-
larly staged, noninflammatory, locally advanced
breast cancer, patients with IBC have a worse prog-
nosis, with 5-year overall survival rates of 34%
to 47%.3-5

Current IBC treatment guidelines published by
the National Comprehensive Cancer Network rec-
ommend anthracycline-based neoadjuvant chemo-
therapy followed by modified radical mastectomy
and postmastectomy radiation therapy (RT) to the

chest wall and draining lymphatics6 (trimodality
treatment). These guidelines have remained largely
unchanged, despite sophisticated advances in the
treatment of noninflammatory breast cancer, and
are based on highly specialized single-institution ret-
rospective studies that demonstrate a survival ad-
vantage with the use of trimodality treatment.4,7-9

Studies evaluating contemporary treatment trends,
adherence to the use of trimodality treatment, and
subsequent impact on patient survival are lacking
for patients with IBC.

It was our aim, therefore, to examine treatment
trends and outcomes among women who under-
went surgical treatment of IBC. To create a homo-
geneous group of patients who were healthy enough
to undergo surgical treatment of IBC and were
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therefore more likely to be candidates for aggressive therapy, we fo-
cused on women who had surgery as part of their treatment. In this
specific group of women, we evaluated the annual trends in the use of
trimodality treatment, identified patient factors associated with non-
use of trimodality treatment, and studied the impact that partial,
nontrimodality therapy had on overall patient survival in the contem-
porary era.

METHODS

Data Source and Study Cohort

Designed to serve as a comprehensive cancer care resource, The National
Cancer Data Base (NCDB) is a collaborative effort of the American College of
Surgeons, the American Cancer Society, and the Commission on Cancer. To
assess local, regional, and national trends and standards, the database collects
patient demographic, tumor, treatment, and outcome variables from the ap-
proximately 1,450 Commission on Cancer–approved hospitals across the
United States. This is estimated to represent approximately 70% of all new
cancer diagnoses in the country annually.10 Data reported to the NCDB are
retrospective and de-identified, ensuring confidentiality.

Using the NCDB, patients who underwent surgical treatment of non-
metastatic IBC from 1998 to 2010 were identified. We included female patients
who underwent surgical resection of any type (segmental mastectomy or
mastectomy with or without axillary dissection) with any histologic breast
cancer subtype and any nodal status who had a clinical diagnosis of T4d (stage
IIIB or IIIC according to the American Joint Committee on Cancer fifth or
sixth editions) breast cancer.11 Patients who did not receive surgical treatment
or had metastatic disease were excluded. Patients were further excluded if they
had a prior cancer diagnosis or were diagnosed by autopsy or death certificate.

Study Variables

We collected patient demographics (age, race, Charlson-Deyo comor-
bidity score, insurance status, geographic location, and income), tumor char-
acteristics (grade and nodal status), and treatment administration (treatment
facility type, operation performed, and use of trimodality therapy). Although
estrogen receptor status and progesterone receptor status are site-specific data
points accounted for in the NCDB, we excluded this variable from our analysis
because of large amounts of missing data.

Patients were classified into the following four groups based on treat-
ment received: surgery only; surgery plus chemotherapy; surgery plus RT; or
surgery, RT, and chemotherapy (trimodality therapy). The use of trimodality
therapy was defined as all three methods of treatment given in the first course
of treatment recorded in the treatment plan and administered to patients
before disease progression or recurrence. We evaluated the distribution of
treatment across each year of the study. Chemotherapy and RT are reported as
simply administered or not administered; because of the large amount of
missing data, the sequence of administration was not evaluated, and data
regarding the administration of specific chemotherapeutic agents are not
available in the cancer registry. This study was determined to be exempt from
review under Code of Federal Regulations 45 part 46.101(b) by the local
institutional review board Human Subjects Committee.

Data Analysis

Univariable analysis was performed to evaluate the association between
each variable and the use of trimodality therapy. To evaluate how the patient’s
demographic, tumor, and treatment variables were associated with the admin-
istration of trimodality therapy, we further grouped patients as those who
received trimodality therapy versus those who did not. Data were compared
between the groups using �2 tests for categorical variables and t tests or
nonparametric approaches (Wilcoxon rank sum or Kruskal-Wallis test) for
continuous variables. Logistic regression analysis was used to assess the multi-
variable relationship between patient characteristics and the probability of
receiving trimodality therapy.

Overall survival (OS) time was measured from the time of diagnosis until
the time of death or last follow-up. We used Kaplan-Meier methods to esti-

mate unadjusted OS rates for patients in each of the four treatment groups.
Differences in OS were compared using the log-rank test. We then used Cox
proportional hazards models to examine the association between patient char-
acteristics and treatment variables on OS in multivariable analysis. We exam-
ined the proportional hazards assumption of the Cox model and did not detect
any violations.

Because the Charlson-Deyo score was not collected until 2003, we per-
formed the model-building procedures twice for each outcome (predictors of
trimodality therapy and predictors of survival). First, we included the
Charlson-Deyo score in the model selection procedure, which limited the
analysis to patients who were diagnosed in and after 2003. We then excluded
the Charlson-Deyo score from the second round model fitting, so that the
patients who were diagnosed before 2003 could be included in the multivari-
able analysis, thus maximizing the follow-up time for patients in the study.
Finding little difference in the covariates that predicted use of trimodality
therapy or survival and recognizing the importance of adjusting for comorbid
diseases in the surgical population, we report the results from the model that
included Charlson-Deyo score.

Data were analyzed using SAS version 9.2 (SAS Institute, Cary, NC) and
S-Plus version 8.04 (Statistical Sciences, Seattle, WA). For all statistical testing,
we used a two-sided significance level of P � .05.

RESULTS

We identified 10,197 patients who fulfilled study criteria (Table 1).
The incidence of patients who underwent surgery for nonmetastatic
IBC remained stable across all years of the study. The majority of
patients were white, insured, and with a low Charlson-Deyo score.
Most tumors were poorly differentiated or undifferentiated (60.5%).
Mastectomy (either unilateral or bilateral) was the most common
operation (n � 9,524, 93.4%), with a minority of women undergoing
segmental mastectomy or an unknown or unreported breast opera-
tion. Although all patients in the study underwent breast surgery for
their IBC, 13.2% (n � 1,345) of patients did not have pathologic
lymph node evaluation, and an additional 16.7% (n � 1,701) did not
have pathologic lymph node status reported, resulting in nearly 30%
of patients with an unknown lymph node status.

Chemotherapy with or without RT was administered to most
patients (n � 9,539, 93.5%) and was most frequently reported as a
multiagent regimen; of patients treated with chemotherapy, 90.7%
(n � 8,654) were given more than one systemic agent. Compared with
surgery alone, surgery plus chemotherapy without RT, or surgery plus
RT without chemotherapy, trimodality therapy was the most com-
mon treatment (66.8%). The specific sequence of therapeutic admin-
istration was not reported for more than half of the patients in the
study (n � 6,274).

The use of trimodality therapy fluctuated annually, between
58.4% and 73.4% (Fig 1). Over the course of the study, trimodality
therapy administration increased steadily until it reached a maximum
of 73.4% in 2004. In the years that followed, use varied; by 2010, only
65.9% of patients received trimodality treatment for IBC. Surgery with
chemotherapy was the second most common treatment regimen
(26.8%). Surgery with RT in the absence of chemotherapy was a rare
treatment combination, accounting for less than 2% of the treatment
plan in any given study year.

Univariable analysis demonstrated that the use of trimodality
therapy was associated with younger age, type of treating facility,
geographic location, rural/urban setting, year of diagnosis, race, insur-
ance status, education, income, and the presence of comorbid condi-
tions. Table 2 lists the multivariable analysis results of factors that were
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significantly associated with the use of trimodality therapy. When
including the Charlson-Deyo score of comorbid conditions in the
model, trimodality therapy was administered more frequently to pa-
tients who were younger; who were diagnosed later in the study pe-
riod; who were treated in the Great Lakes, Midwest, and Northeast

Table 1. Patient Demographic and Tumor and Treatment Characteristics

Characteristic
No. of Patients
(N � 10,197) %

Patient factors
Age, years

� 40 1,055 10.3
40-49 2,397 23.5
50-59 3,162 31.0
60-69 1,968 19.3
� 70 1,615 15.4

Race
White 8,436 82.7
Black 1,371 13.5
Other 277 2.7
Unknown 113 1.1

Charlson-Deyo Score
0 5,271 51.7
1 808 7.9
2 159 1.6
Unknown 3,959 38.8

Primary payer
Not insured 462 4.5
Private insurance 5,862 57.5
Public insurance 3,608 35.4
Unknown 265 2.6

Geographic location
Atlantic 1,499 14.7
Great Lakes 1,790 17.6
Midwest 900 8.8
Mountain 478 4.7
Northeast 529 5.2
Pacific 1,404 13.8
South 669 6.6
Southeast 2,031 19.9
West 897 8.8

Income
� $30,000 1,410 13.8
$30,000-$34,900 1,787 17.5
$35,000-$45,900 2,641 25.9
� $46,000 3,872 38.0
Unknown 487 4.8

Community
Urban/metro: population � 1,000,000 537 5.3
Urban/metro: population 250,000-1,000,000 5,040 49.4
Urban/metro: population � 250,000 1,896 18.6
Urban: population � 20,000 adjacent to metro
area 1,080 10.6
Urban: population � 20,000 not adjacent to
metro area 445 4.4
Urban: population 2,500-19,999 adjacent to
metro area 176 1.7
Urban: population 2,500-19,999 not adjacent to
metro area 543 5.3
Rural: population � 2,500 adjacent to metro area 301 3.0
Rural: population � 2,500 not adjacent to metro
area 84 0.8

Tumor factors
Grade

Well differentiated 223 2.2
Moderately differentiated 2,189 21.5
Poorly differentiated 5,923 58.1
Undifferentiated 246 2.4
Unknown 1,616 15.9

(continued in next column)

Table 1. Patient Demographic and Tumor and Treatment
Characteristics (continued)

Characteristic
No. of Patients
(N � 10,197) %

Nodal stage
0 1,707 16.7
1 2,845 27.9
2 1,642 16.1
3 957 9.4
Unknown 3,046 29.9

Treatment factors
Treatment facility type

Academic/research program 3,240 31.8
Community cancer program 1,538 15.1
Comprehensive community cancer program 5,242 51.4
Other 177 1.7

Operation performed
Segmental mastectomy 536 5.3
Unilateral mastectomy 1,079 10.6
Ipsilateral mastectomy � CPM 224 2.2
Unilateral MRM 6,890 67.6
Ipsilateral MRM � CPM 1,131 11.1
Unilateral RM 162 1.6
Ipsilateral RM � CPM 38 0.4
Other/Unknown 137 1.3

Treatment received
Surgery alone 500 4.9
Surgery � chemo 2,728 26.8
Surgery � RT 158 1.6
Surgery � RT � chemo 6,811 66.8

Abbreviations: chemo, chemotherapy; CPM, contralateral prophylactic mas-
tectomy; MRM, modified radical mastectomy; RM, radical mastectomy; RT,
radiation therapy.
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Fig 1. Distribution of treatment for each year of study. CHEMO, chemotherapy;
XRT, radiation therapy.
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versus other regions of the country; and who had private insurance or
a lower comorbid score (P � .05). These same factors were also
significant when the Charlson-Deyo score was not included in the
analysis. The type of treating facility did not significantly impact the
use of trimodality therapy after adjusting for other potential con-
founding variables in the multivariable analysis, despite it being signif-
icant in univariable analysis. Tumor grade and nodal status did not
impact therapy in either model.

The unadjusted median OS for all patients in the study cohort
was 61 months. Median OS was significantly higher among patients
receiving trimodality therapy (72 months) compared with surgery
alone (26 months; P � .05, Fig 2). Not surprisingly, 5- and 10-year
survival rates were highest among patients in the trimodality group
(55.4% and 37.3%, respectively) compared with any other treatment
group. Five-and 10-year survival rates were similar for patients who
received the combination of surgery plus chemotherapy (42.9% and
28.5%, respectively) or surgery plus RT (40.7% and 23.5%, respec-
tively). Long-term survival rates were lowest among patients treated
with surgery alone; the 10-year survival rate was 16.5% for this group
of patients.

Survival rates were predicted not only by type of treatment, but
also by age, race, Charlson-Deyo comorbidity score, insurance status,
tumor grade, and nodal status (P � .05; Table 3). White patients with
fewer comorbidities, younger patients, patients who were privately
insured, those who had well or moderately differentiated tumors, and
those without evidence of nodal metastases had significantly im-
proved survival. We further found that survival was significantly bet-
ter among patients treated at academic-based programs when
compared with patients treated at community cancer centers (hazard
ratio, 1.37; P � .001) or comprehensive community cancer programs
(hazard ratio, 1.17; P � .006).

DISCUSSION

We found that patients with nonmetastatic IBC who received trimo-
dality treatment had the best survival rates when compared with

Table 2. Predictors of the Use of Trimodality Therapy: Multivariable
Analysis Results

Factor Odds Ratio 95% CI

Patient factors
Age, years�

� 40 1.00
40-49 1.13 0.90 to 1.41
50-59 1.08 0.87 to 1.34
60-69 0.87 0.69 to 1.10
� 70 0.47 0.37 to 0.61

Charlson-Deyo score�

0 1.00
1 0.81 0.69 to 0.96
2 0.63 0.44 to 0.88

Primary payer�

Public insurance 1.00
Private insurance 1.19 1.03 to 1.37
Not insured 0.99 0.74 to 1.32

Community�

Urban/metro: population � 1,000,000 1.00
Urban/metro: population 250,000-1,000,000 1.18 1.01 to 1.38
Urban/metro: population � 250,000 1.71 1.39 to 2.12
Urban: population � 20,000 adjacent to
metro area 1.02 0.76 to 1.36
Urban: population � 20,000 not adjacent to
metro area 1.39 0.88 to 2.19
Urban: population 2,500-19,999 adjacent to
metro area 1.51 1.14 to 2.00
Urban: population 2,500-19,999 not
adjacent to metro area 1.27 0.89 to 1.79
Rural: population � 2,500 adjacent to
metro area 1.29 0.72 to 2.32
Rural: population � 2,500 not adjacent to
metro area 0.92 0.51 to 1.67

Geographic location�

Atlantic 1.00
Great Lakes 1.33 1.08 to 1.63
Midwest 1.39 1.07 to 1.81
Mountain 0.85 0.62 to 1.17
Northeast 1.26 0.91 to 1.73
Pacific 1.01 0.81 to 1.26
South 0.80 0.61 to 1.06
Southeast 0.91 0.75 to 1.11
West 0.58 0.46 to 0.74

Income�

� $46,000 1.00
$35,000-$45,900 0.95 0.82 to 1.11
$30,000-$34,900 0.76 0.64 to 0.91
� $30,000 0.77 0.64 to 0.94

Treatment factors
Year of diagnosis�

2003 1.00
2004 1.46 1.15 to 1.87
2005 0.91 0.73 to 1.14
2006 1.09 0.86 to 1.37
2007 1.32 1.04 to 1.66
2008 1.13 0.90 to 1.41
2009 1.23 0.98 to 1.54
2010 0.99 0.79 to 1.26

�P � .05.
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Fig 2. Ten-year unadjusted overall survival based on treatment administered.
CHEMO, chemotherapy; XRT, radiation therapy.
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patients receiving less comprehensive treatment regimens. By uni-
quely focusing our study on patients who underwent surgical treat-
ment of their nonmetastatic IBC, we have isolated a cohort of patients
with access to medical care who were clinically well enough to undergo
aggressive treatment, eliminating patients who presented with an ad-
vanced disease state; those who experienced progression while on
chemotherapy rendering them nonsurgical candidates; and those in
such medically frail condition so as to preclude full multimodality
treatment. Despite this, we found statistically significant differences in
treatment administration and associated outcomes based on patients’
demographic status.

Current recommendations for the multidisciplinary care of IBC
are largely based on observational studies or extrapolated from pa-
tients with noninflammatory, locally advanced breast cancer,12 result-

ing in consensus-based rather than evidence-based treatment
recommendations. Clinicians are further challenged by the fact that
IBC is a clinical diagnosis representing a broad spectrum of disease
presentation. It was not surprising, therefore, that we identified vari-
able treatment administration patterns based on year of treatment
administration and geographic location, recognizing that treatment
patterns may fluctuate with current expert opinion, community
awareness, or geographic trends. We were, however, surprised to find
that 5.3% of women in the study were treated with substandard
segmental mastectomy rather than total mastectomy, a surgical option
associated with poor cosmetic outcomes and unacceptably high posi-
tive margin and local recurrence rates.13 We also found it notable that
nearly one third of women did not have pathologic lymph node status
reported, despite the knowledge that IBC is associated with axillary
lymph node involvement in 55% to 85% of cases and is a predictor of
patient survival.1,14 It is unclear from the data what specific factors
drove the surgical decision-making process for these women.

In one of the largest single-institution studies evaluating contem-
porary chemotherapy outcomes for patients with IBC, Cristofanilli et
al7 found that the addition of a taxane to traditional anthracycline-
based chemotherapy (fluorouracil, doxorubicin, and cyclophospha-
mide) resulted in improvements in progression-free survival and OS
for patients with estrogen receptor–negative tumors. A separate study
demonstrated that patients with IBC treated with anthracycline-based
chemotherapy plus a taxane had higher rates of pathologic complete
response.15 In our study, 93.6% of women were treated with some
form of systemic chemotherapy; 90% of those were treated with a
multiagent chemotherapy regimen, although the specific agents given
were not available. It is therefore unclear what impact, if any, the use of
taxanes had on survival in the current study, although we recognize
that changing treatment trends may have an impact on patient out-
comes over time.

Contrary to the high percentage of patients receiving chemother-
apy in our study, an alarming number of women did not receive
postoperative RT. More than a quarter of the patients (26.8%) re-
ceived the combination of chemotherapy and surgery, without RT.
This resulted in a significant detrimental impact on OS. By focusing
our study on the surgical population, we have created a cohort of
women who had access to medical care; despite this, patients with
lower incomes or public insurance were less likely to receive complete
trimodality treatment than those with higher incomes or private in-
surance. No prior studies have examined the compliance rates of
postmastectomy RT specifically for patients with IBC, although our
data are consistent with population-based studies evaluating the com-
pliance of postoperative RT for patients undergoing breast-conserving
surgery for noninflammatory breast cancer.16 In a recent study, Pan et
al17 found that women with young children were less likely to receive
guideline-recommended RT after surgical treatment of noninflam-
matory breast cancer. Although it is quite likely that the reasons for
noncompliance of treatment are multifactorial, clinicians must con-
sider the individual impact of each patient’s social setting, recognizing
that unique financial challenges including travel, childcare, and days
away from work may influence a woman’s ability to fully adhere to her
cancer treatment plan. Given that recurrence rates in IBC are relatively
high and take place within a shorter time period than in other forms of
breast cancer,18 adherence to RT may play a greater role in locore-
gional control. The ongoing nationwide trends in underutilization of

Table 3. Predictors of Overall Survival: Multivariable Analysis Results

Factor
Hazard
Ratio 95% CI

Patient factors
Age, years�

� 40 1.00
40-49 0.85 0.70 to 1.03
50-59 0.92 0.77 to 1.11
60-69 0.86 0.70 to 1.05
� 70 1.18 0.95 to 1.46

Race�

Black 1.00
White 0.73 0.63 to 0.84
Other 0.58 0.40 to 0.83

Charlson-Deyo score�

0 1.00
1 1.13 0.98 to 1.31
2 1.35 1.02 to 1.77

Primary payer�

Public insurance 1.00
Private insurance 0.82 0.72 to 0.93
Not insured 0.96 0.73 to 1.26

Tumor factors
Grade�

Well differentiated 1.00
Moderately differentiated 0.93 0.65 to 1.33
Poorly differentiated 1.78 1.25 to 2.51
Undifferentiated 1.74 1.07 to 2.80

Nodal stage�

0 1.00
1 1.50 1.28 to 1.77
2 2.15 1.84 to 2.50
3 2.92 2.50 to 3.43

Treatment factors
Treatment facility type�

Academic/research program 1.00
Community cancer program 1.37 1.18 to 1.59
Comprehensive community cancer program 1.17 1.04 to 1.31
Other specified types of cancer programs 1.04 0.57 to 1.89

Treatment received�

Surgery � RT � chemo 1.00
Surgery � chemo 1.64 1.46 to 1.84
Surgery � RT 1.47 0.96 to 2.24
Surgery alone 2.28 1.80 to 2.89

Abbreviations: chemo, chemotherapy; RT, radiation therapy.
�P � .05.
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RT warrant further investigation into the specific patient and physi-
cian factors that preclude comprehensive cancer care.

When analyzing annual changes in the use of trimodality treat-
ment, we found no definitive trend. Although the range of trimodality
treatment increased in the early study years, from 58.4% in 1999 to
73.4% in 2004, the upward trend in use did not continue from 2004 to
2010; instead, it remained relatively stable, suggesting there remain
significant limitations in therapy administration for women with
treatable IBC. Some of those limitations are likely to be patient-driven,
given our finding that younger patients with a lower comorbid score
were more likely to receive trimodality treatment compared with
patients who were older or with more comorbid diagnoses. This also
may be the result of treatment delivery bias, with younger, healthier
patients being the target of more aggressive, guideline-compliant ther-
apy. Other significant social factors, including patient insurance sta-
tus, geographic location, and income, also predicted use of trimodality
therapy. These important findings highlight ongoing nationwide dis-
parities in cancer care.

We acknowledge that this analysis is limited to a subset of rela-
tively healthy women who underwent surgery for a rare disease and
were treated at highly specialized institutions, thus potentially limiting
the generalizability of our findings. We further recognize that using a
large, national database of retrospective data is subject to patient
selection and institution reporting bias. Indeed, our 5-year survival
rate of 55.4% is higher than reported in the literature3,4 and likely
reflects the biases inherent in this population of women with localized
disease who underwent surgery for IBC when compared with the
general population of women diagnosed with IBC. Similarly, our
findings are limited by the completeness of data reported in the
NCDB. Studies have demonstrated that there are substantial varia-
tions in the reporting of data within the NCDB across cancer sites and
geographic location when compared with national cancer data sets
such as the American Cancer Society Cancer Facts and Figures; the
Surveillance, Epidemiology, and End Results Database; or the United
States Cancer Statistics report.19 We found in this specific data set, for
example, that a substantial number of patients did not have documen-
tation of lymph node status or hormone receptor status, a limitation
inherent to the use of pre-existing clinical data. Additionally, the
NCDB does not capture HER2 mutation status, thus eliminating the
ability to adjust the survival data against this important prognos-
tic indicator.

These limitations are offset, however, by the ability to analyze a
large number of patients with a rare disease. Using data collected in the
NCDB, we analyzed outcomes from more than 10,000 patients with
IBC and demonstrated that within this population, underutilization
of trimodality therapy had a direct impact on overall patient survival.

To create a homogeneous cohort, we performed an analysis specifi-
cally of patients who were candidates for surgery and who, therefore,
would have been more likely to be candidates for aggressive, thorough,
multimodality oncologic care. Despite this, we found underutilization
of trimodality therapy and a particular underutilization of RT across
all years of study with no improvements seen since 2004. Importantly,
we were able to identify significant patient factors associated with
differences in use of trimodality treatment. By identifying that
younger, healthier patients with higher incomes, with private insur-
ance, and living in certain geographic areas of the country are more
likely to receive complete trimodality treatment of IBC, we have high-
lighted ongoing disparities in breast cancer care. These findings can be
used to help develop comprehensive support programs designed to
target potential barriers to care. Social programs focusing on patient
outreach and education, community transportation options for el-
derly patients, on-site child care for mothers with young children,
local IBC support groups, and the addition of regional RT centers
designed to make access to RT more readily available would likely
serve to lessen disparate treatment delivery and subsequently improve
patient outcomes for women with this highly aggressive, deadly form
of breast cancer.
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GLOSSARY TERMS

American Joint Committee on Cancer (AJCC)/
Union for International Cancer Control (UICC)
TNM staging: a cancer staging system that describes the ex-
tent of cancer in a patient’s body. “T” describes the size of the
tumor and whether it has invaded nearby tissue; “N” describes
regional lymph nodes that are involved; “M” describes distant
metastasis (spread of cancer from one body part to another). The
TNM Classification of Malignant Tumours was developed and
maintained by the UICC to achieve consensus on one globally
recognized standard for classifying the extent of spread of cancer.
The TNM classification was also used by the AJCC. In 1987, the
UICC and AJCC staging systems were unified into a single stag-
ing system. Prognosis of a patient is defined by TNM
classification.

estrogen receptor (ER): ligand-activated nuclear pro-
teins, belonging to the class of nuclear receptors, present in
many breast cancer cells that are important in the progression
of hormone-dependent cancers. After binding, the receptor-
ligand complex activates gene transcription. There are two
types of estrogen receptors (ER� and ER�). ER� is one of the
most important proteins controlling breast cancer function.
ER� is present in much lower levels in breast cancer, and its
function is uncertain. Estrogen receptor status guides thera-
peutic decisions in breast cancer.

HER2/neu (human epidermal growth factor
receptor 2): also called ErbB2. HER2/neu belongs to the epidermal
growth factor receptor (EGFR) family and is overexpressed in several solid
tumors. Like EGFR, it is a tyrosine kinase receptor whose activation leads to
proliferative signals within the cells. On activation, the human epidermal
growth factor family of receptors are known to form homodimers and het-
erodimers, each with a distinct signaling activity. Because HER2 is the pre-
ferred dimerization partner when heterodimers are formed, it is important
for signaling through ligands specific for any members of the family. It is
typically overexpressed in several epithelial tumors.

inflammatory breast cancer: a clinical diagnosis characterized by rapid
enlargement of the breast, generalized induration in the presence or absence of a
distinct breast mass, edema of the skin of the breast, erythema that must involve
more than one third of the breast, and biopsy-proven carcinoma.

logistic regression analysis: a multivariable regression model in which
the log of the odds of a time-fixed outcome event (eg, 30-day mortality) or other
binary outcome is related to a linear equation.

overall survival: the duration between random assignment and death.

Surveillance, Epidemiology, and End Results (SEER): a national
cancer registry that collects information from all incident malignancies in multi-
ple geographic areas of the United States.

taxanes: a class of chemotherapy that leads to the disruption of microtubule
function and thus stops cell division. Paclitaxel and docetaxel are examples of
taxanes.
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