
Abstract. Background. Evidence on the management of
inflammatory breast cancer (IBC) is limited. This study
investigated factors influencing IBC treatment outcomes such
as event-free survival (EFS) and overall survival (OS).
Materials and Methods: Data were collected from 173
patients with stage III non-IBC and 17 patients with IBC
diagnosed at the Keck Medical Center and Los Angeles
County and University of Southern California (LAC+USC)
Medical Center. Cox proportional hazard regression
evaluated associations between variables significant for EFS
and OS. Results: On multivariate analysis, negative estrogen
receptor (ER)status [hazard ratio (HR)=1.88, 95%
confidence interval (CI)=1.11-3.18, p<0.06) and lack of
postoperative radiation treatment (HR=2.07, 95% CI=1.03-
4.15, p<0.04) were significant for poorer EFS. High Scarff-
Bloom-Richardson (SBR) score (HR=2.24, 95% CI=0.79-
6.36, p<0.13) and lack of postoperative radiation treatment
to the breast (HR=4.39, 95% CI=0.39-49.55, p<0.23) were
associated with lower rates of OS. Conclusion: The
diagnosis of IBC has a significantly worse prognosis. Receipt
of post-mastectomy radiation therapy was a significant
predictor of better EFS and OS. 

Inflammatory breast cancer (IBC) was first identified by Lee
and Tannenbaum (16), and is defined by strict diagnostic
criteria of erythema and edema (peau d’orange) of the breast
in the absence or presence of a discrete mass that developed
over less than 6 months, involvement of greater than one-
third of the breast, and biopsy-proven invasive carcinoma (1,
12). The swelling, redness, and inflammation associated with
IBC is due to the buildup of tumor cells that block dermal
lymphatic vessels, and rapid progression of the disease
results in higher rates of recurrence, metastasis, and mortality
(18, 27, 28). Despite being the most aggressive form of
breast cancer (at least a stage III disease by definition), IBC
encompasses only 1-3% of all breast cancer, with limited
data on treatment regimens and outcomes (30). 

Previous studies have shown that poor prognostic
indicators of IBC include younger age at diagnosis, poorer
tumor grade, negative estrogen receptor (ER) status (2),
lesser degree of pathological response in the breast and
lymph nodes (6, 22, 23), erythema involving the whole
breast at initial diagnosis, and p53 gene mutation (7, 21).
Treatment recommendations for patients with IBC include
trimodality therapy consisting of neoadjuvant systemic
chemotherapy followed by definitive surgery and radiation
therapy (1, 28). When compared to non-inflammatory locally
advanced breast cancer, IBC is associated with more
aggressive tumor characteristics. The 5-year survival rates
after trimodality therapy for IBC versus non-IBC locally
advanced breast cancer have been reported to be as low as
30.2 vs. 45.1% (p<0.001) (29). The aggressive clinical
course of IBC makes it of particular research interest. Most
of the available data has been garnered from retrospective
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and small prospective studies, and there have been several
single-center studies focusing on locoregional and survival
outcomes of different treatment modalities. Smoot et al.
conducted a study of 156 patients with IBC treated with
either chemotherapy or surgery as the initial therapy, and a
disease-free survival of 21% and 5-year survival of 42%
were reported, with no significant difference in outcome
between the sequences of therapy (24). In a separate
retrospective series, 107 patients with IBC who received
chemotherapy, underwent modified radical mastectomy, and
standard fractionation radiation with daily skin bolus as part
of combined-modality therapy were assessed. Locoregional
control at 3 and 5 years was reported to be 90% and 87%,
while distant metastasis-free survival at 3 and 5 years was
not as successful at 61% and 47% (10).

The patient population in our study is unique as it included
patients from both an academic medical center and a public
safety-net hospital and thus encompasses a particularly broad
demographic. The primary aim of our study was to determine
the event-free survival (EFS) and overall survival (OS) rates
of our patients with stage III breast cancer controlling for
IBC. Our secondary aim was to identify prognostic factors
that are associated with improved OS or EFS. In addition, our
study was conducted in an urban setting with a racially and
socioeconomically diverse cohort where faculty are
associated with a comprehensive cancer center that serves
both an academic medical center and county hospital. 

Materials and Methods

Data source, inclusion and exclusion criteria. Adult patients
diagnosed between January 1, 2008 and December 31, 2013 with
stage III (IBC and non-IBC) were identified from the tumor
registries at USC Keck Medical Center and LAC+USC. Data for the
cohort of 190 patients were collected through the electronic medical
record system at USC Keck Medical Center and LAC–USC
(Affinity, Cerner). Patients who did not receive their full course of
treatment at one of the above medical centers or had a previous
history of breast cancer were excluded. 

Study variables. The patient variables assessed are listed in Table I,
and include patient characteristics, and imaging and pathology
factors. Treatment factors assessed were preoperative and
postoperative chemotherapy and radiation. For post-mastectomy
radiation therapy, dose to chest wall, radiation boost, regional
radiation (and which lymph node chains were included), radiation
technique, lymph node dose, radiation delays, time from definitive
surgery to start of radiation, and time from start of chemotherapy to
start of radiation were recorded. 

Variables that demonstrated co-linearity on multivariate analysis
were controlled for, and included ER-positive versus endocrine
therapy, neoadjuvant versus adjuvant chemotherapy, and overall
nodal status versus postoperative nodal status. 

Statistical methods. Each characteristic variable was compared using
the Chi-square to test for associations between non-IBC and IBC. 

All survival analyses were compared between IBC and non-IBC.
In addition, univariate analysis of all patients by IBC status for EFS
and OS were performed. For all survival analyses, the starting point
was the date of diagnosis. The endpoints for survival analyses were
for OS, date of death; for EFS: date of local recurrence, date of
regional recurrence, date of distant metastasis, date of death. All
survival analyses were visualized by Kaplan–Meier curves. Survival
analyses for all patients, survival curves, and 95% confidence
intervals were obtained. Survival curves were compared for
statistical differences by log-rank test and hazard ratios, obtained
from Cox regression modeling.

Cox regression was used to identify the risk factors that may
correspond to all patients with breast cancer. Both EFS and OS were
analyzed. Firstly, Cox proportional-hazards regression was carried
out on each single variable and hazard ratios (HRs) were obtained,
then all variables were put into one model to obtain the adjusted
HRs for each variable. Finally, model selection was used to obtain
the final predictive models for EFS and OS. Likelihood ratio tests
were used for model selection. All statistical evaluations were
performed with the STATA/SE 12.0 software package (StataCorp
LLC, College Station, Texas, USA). A value of p<0.05 (two-tailed)
was considered statistically significant.

Results 
Patient characteristics. A total of 190 patients with stage III
breast cancer met our inclusion criteria, and baseline patient,
tumor and treatment characteristics are listed in Table I. Two
patients with IBC were excluded due to metastatic disease at
the time of diagnosis. The total number of patients with IBC
was 17 (9%) and those with non-IBC were 173 (91%). The
total number of patients with stage III breast cancer diagnosed
at LAC–USC and Norris Comprehensive Cancer Center within
our timeframe was 840 (2% IBC). The mean age at diagnosis
was 47.9 for IBC and 48.8 for non-IBC patients. The number
of triple-negative patients with IBC was 7 (41%) and non-IBC
was 40 (23%) (p=0.11). The majority of patients with IBC (15
out of 17, 88%) and non-IBC (139 out of 173, 80%) underwent
a combination of neoadjuvant chemotherapy, modified radical
mastectomy surgery, and radiation therapy. One patients with
IBC refused chemotherapy, and another patient did not receive
radiation due to development of subcutaneous nodules. In the
IBC group, 16 (94%) received neoadjuvant chemotherapy,
compared to 87 (50%) in the non-IBC group (p=0.001).
Pathological complete response was 12% for IBC and 5% for
non-IBC (p=0.72). Between patients with IBC and those with
non-IBC, there was no significant difference in mean age at
diagnosis, ethnic distribution, ER and progesterone receptor
(PR) status, human epidermal receptor 2 (HER2) status, tumor
characteristics, and node positivity. Median survival times for
IBC versus non-IBC were 16 and 45.6 months, respectively.
The three-year OS rate of patients with IBC in our study was
80%, and the 3-year EFS rate was 40%.

Variables affecting EFSl. On univariate analysis of all
variables from Table I stratified by IBC status, factors that
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Table I. Baseline patient and treatment characteristics.

Variable                                                                                                                        IBC, n (%)             Not IBC, n (%)          Total, n (%)          p-Value

Total                                                                                                                             17 (100%)                173 (100%)              190 (100%)                
Institution                                                            LAC                                                 12 (71%)                  119 (69%)                131 (69%)              0.88
                                                                             NCCC                                                5 (29%)                    54 (31%)                  59 (31%)                  
Race                                                                     Non-Hispanic White                        2 (13%)                    44 (26%)                  46 (25%)               0.07
                                                                             Hispanic                                            9 (56%)                    98 (57%)                 107 (57%)                 
                                                                             Black                                                 3 (19%)                      6 (4%)                      9 (5%)                    
                                                                             Asian/Pacific Islander                      2 (13%)                    19 (11%)                  21 (11%)                  
                                                                             Not available                                     0 (0%)                       4 (2%)                      4 (2%)                    
Mean age at diagnosis, years                                                                                  47.9 (10.4) [17]       48.8 (12.0) [171]     48.7 (11.8) [188]        0.77
Estrogen receptor                                                Positive                                             7 (41%)                   116 (67%)                123 (65%)              0.08
                                                                             Negative                                          10 (59%)                   55 (32%)                  65 (34%)                  
                                                                             Not available                                     0 (0%)                       1 (1%)                      1 (1%)                    
Progesterone receptor                                          Positive                                             5 (29%)                    94 (55%)                  99 (52%)               0.12
                                                                             Negative                                          12 (71%)                   77 (45%)                  89 (47%)                  
                                                                             Not available                                     0 (0%)                       1 (1%)                      1 (1%)                    
Human epidermal growth factor 2                     Positive                                             5 (29%)                    35 (20%)                  40 (21%)               0.66
                                                                             Negative                                          12 (71%)                  136 (79%)                148 (78%)                 
                                                                             Not available                                     0 (0%)                       1 (1%)                      1 (1%)                    
Hormone receptor status (ER/PR)                     Positive                                             7 (41%)                   118 (69%)                125 (66%)              0.06
                                                                             Negative                                          10 (59%)                   53 (31%)                  63 (33%)                  
                                                                             Not available                                     0 (0%)                       1 (1%)                      1 (1%)                    
Tumor size - maximum dimension, cm             3                                                        7 (41%)                    41 (26%)                  48 (28%)               0.36
                                                                             3 to 4                                                6 (35%)                    57 (37%)                  63 (36%)                  
                                                                             5+                                                      4 (24%)                    58 (37%)                  62 (36%)                  
BIRADs score                                                      ≤4                                                       2 (14%)                    28 (19%)                  30 (19%)               0.85
                                                                             5                                                        7 (50%)                    74 (51%)                  81 (51%)                  
                                                                             6                                                        5 (36%)                    43 (30%)                  48 (30%)                  
SBR score (3-9)                                                  4 or 5                                                 1 (7%)                      11 (7%)                    12 (7%)                0.51
                                                                             6                                                        3 (21%)                    38 (25%)                  41 (24%)                  
                                                                             7                                                        2 (14%)                    26 (17%)                  28 (17%)                  
                                                                             8                                                         1 (7%)                     34 (22%)                  35 (21%)                  
                                                                             9                                                        7 (50%)                    45 (29%)                  52 (31%)                  
Pathologic stage                                                  0                                                        2 (13%)                      9 (5%)                     11 (6%)                0.64
                                                                             I                                                          1 (6%)                       8 (5%)                      9 (5%)                    
                                                                             II                                                        1 (6%)                     21 (13%)                  22 (12%)                  
                                                                             III                                                     10 (63%)                  104 (63%)                114 (63%)                 
                                                                             IV                                                       1 (6%)                       3 (2%)                      4 (2%)                    
                                                                             Not available                                     1 (6%)                     19 (12%)                  20 (11%)                  
Herceptin                                                             Yes                                                    5 (31%)                    34 (21%)                  39 (22%)               0.37
                                                                             No                                                    11 (69%)                  125 (79%)                136 (78%)                 
Adjuvant chemotherapy                                      Yes                                                     0 (0%)                     71 (41%)                  71 (37%)             0.0008
                                                                             No                                                   17 (100%)                 102 (59%)                119 (63%)                 
Neoadjuvant chemotherapy                                Yes                                                   16 (94%)                   87 (50%)                 103 (54%)            0.0005
                                                                             No                                                      1 (6%)                     86 (50%)                  87 (46%)                  
Type of breast surgery                                        Modified radical mastectomy        16 (100%)                 108 (64%)                124 (67%)              0.07
                                                                             Lumpectomy                                     0 (0%)                     49 (29%)                  49 (26%)                  
                                                                             Total mastectomy                              0 (0%)                      11 (6%)                    11 (6%)                   
                                                                             Re-excision                                        0 (0%)                       1 (1%)                      1 (1%)                    
                                                                             Not available                                     0 (0%)                       1 (1%)                      1 (1%)                    
Endocrine therapy                                               Yes                                                    5 (31%)                    93 (58%)                  98 (56%)               0.04
                                                                             No                                                    11 (69%)                   66 (42%)                  77 (44%)                  
Dermal lymphatic invasion                                Yes                                                     1 (7%)                       1 (1%)                      2 (1%)                 0.04
                                                                             No                                                    14 (93%)                  154 (99%)                168 (99%)                 
Tumor histology (biopsy)                                   DCIS alone                                       2 (12%)                     11 (7%)                    13 (7%)                0.72
                                                                             DCIS+IDCA                                     2 (12%)                    44 (26%)                  46 (25%)                  
                                                                             IDCA alone                                     10 (59%)                   87 (51%)                  97 (52%)                  
                                                                             Lobular                                             2 (12%)                    19 (11%)                  21 (11%)                  
                                                                             Other invasive                                   1 (6%)                       8 (5%)                      9 (5%)                    
Radiation therapy for breast                              Yes                                                   15 (88%)                  145 (85%)                160 (85%)              0.70
                                                                             No                                                     2 (12%)                    26 (15%)                  28 (15%)                  
Postoperative nodal status                                  N0                                                     4 (25%)                    32 (19%)                  36 (20%)               0.18
                                                                             N1                                                     3 (19%)                    39 (23%)                  42 (23%)                  
                                                                             N2                                                     2 (13%)                    60 (36%)                  62 (34%)                  
                                                                             N3                                                     6 (38%)                    33 (20%)                  39 (21%)                  
                                                                             Not available                                     1 (6%)                       3 (2%)                      4 (2%)                    
Positive nodal status (pre-op and post-op)        Yes                                                   16 (94%)                  155 (91%)                171 (91%)              0.63
                                                                             No                                                      1 (6%)                      16 (9%)                    17 (9%)                   



were significant for lower rates of EFS were negative ER
status (HR=1.96, 95% CI=1.17-3.27, p<0.01), lack of
treatment with endocrine therapy (HR=2.01, 95% CI=1.19-
3.41, p<0.009), and lack of postoperative radiation therapy
to the breast (HR=2.02, 95% CI=1.04-3.95, p<0.04). Figures
1 and 2 show survival curves of patients treated with
endocrine therapy and radiation therapy. Variables associated
with a trend toward lower rates of EFS were negative PR
status (HR=1.53, 95% CI=0.91-2.58, p<0.1), higher SBR
score (trend p=0.15), invasive tumor histology (HR=4.07,
95% CI=0.74-22.3, p<0.14), node-positive status (HR=1.82,
95% CI=0.86-3.85, p<0.11), and treatment with neoadjuvant
chemotherapy (HR=0.68, 95% CI=0.39-1.17, p<0.16). 

Variables that were significant or trended toward lower rates
of EFS were included in a multivariate analysis stratified by

IBC status. On reverse stepwise multivariate analysis, negative
ER status (HR=1.88, 95% CI=1.11-3.18, p<0.06) and lack of
postoperative radiation treatment (HR=2.07, 95% CI=1.03-
4.15, p<0.04) were identified as significant for EFS. On
forward analysis, there were no additional significant variables.
Variables affecting OS. On univariate analysis of all
variables from Table I stratified by IBC status, factors that
were associated with a trend toward lower rates of OS were
higher SBR score (trend p=0.09) and lack of postoperative
radiation therapy to the breast (HR=4.95, 95% CI=0.76-
32.25, p<0.09). Kaplan–Meier survival curves for OS are
shown in Figures 3 and 4. These variables were then
included in a multivariate analysis stratified by IBC status.
On reverse stepwise multivariate analysis, SBR score
(HR=2.24, 95% CI=0.79-6.36, p<0.13) and lack of
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Figure 3. Kaplan-Meier overall survival curve stratified by SBR score.

Figure 2. Kaplan-Meier event-free survival curve for radiation therapy
to the breast.  

Figure 1. Kaplan-Meier event-free survival curve for patients receiving
endocrine therapy.

Figure 4. Kaplan-Meier overall survival curve for radiation therapy to
the breast.



postoperative radiation treatment to the breast (HR=4.39,
95% CI=0.39-49.55, p<0.23) were associated with a trend
for lower rates of OS. There were no variables significantly
associated with in IBC on multivariable analysis. 

Discussion

IBC is a rare disease, and thus the study of this malignancy
and its prognostic indicators is challenging. This study
evaluated variables that would be potential patient, tumor,
treatment and prognostic indicators of EFS and OS in stage
III IBC and non-IBC. 

The study findings suggest that IBC is a poor prognostic
indicator when controlling for all other variables known to
be significant for outcomes on univariate and multivariate
analysis. 

Variables significant for EFS were ER-negative status
(extrapolated to be ER- and PR-negative given their co-
linearity on multivariate analysis) and lack of radiation
treatment to the breast. The fact that hormone receptor status
was a statistically significant prognostic indicator for EFS on
univariate and multivariate analyses is supported by known
evidence in the literature that triple-negative breast disease
is a poor prognostic factor (15, 17, 20, 25). Although HER2
status was not isolated as a significant prognostic indicator,
it is known that IBC is associated with higher rates of HER2
amplification, and neoadjuvant treatment with trastuzumab
improves outcomes in patients with IBC (4). All HER2-
positive patients in our study received appropriate
trastuzumab therapy. While the diagnosis of IBC was the
only significant prognostic indicator for OS, a high SBR
score and lack of radiation treatment to the breast trended
toward worse OS rates. 

There was a statistically significant survival benefit for
treatment with postoperative radiation versus surgery alone
when controlling for IBC in EFS, however, the CI included
1.0 for the multivariate analysis assessing OS and the sample
size of non-irradiated patients was small; only two (12%)
patients with IBC and 26 (15%) of those with non-IBC stage
III breast cancer did not receive postoperative radiation
therapy to the breast. The effect of radiation on EFS and OS
cannot be fully assessed in this study, and a meta-analysis of
randomized trials is needed to demonstrate this in operable
breast cancer (8). Given our limited cohort of patients with
IBC, our study may be underpowered to show that improved
locoregional control is achieved with breast radiation (Figure
2). Bristol et al. showed that patients with a partial response
to neoadjuvant chemotherapy who received higher doses of
radiation (66 Gy vs. 60 Gy) had significantly improved 5-
year locoregional control rates (70% vs. 32%, p=0.04) (5). 

The standard of care for treatment of IBC includes
neoadjuvant chemotherapy followed by modified radical
mastectomy and adjuvant radiation therapy to the breast.

Only one patient with IBC in our study did not receive
neoadjuvant chemotherapy (patient refused chemotherapy at
the time). Patients with ER-positive IBC are recommended
also to receive endocrine therapy, and all patients in our
study received the appropriate endocrine therapy (11, 26).
Given the rarity of IBC combined with its aggressive nature
(the majority of new diagnoses are at least stage III), this
breast disease is not only difficult to treat but also associated
with poor outcomes, with reported 5-year OS rates of 40-
51% (9). In our study, that included patients with stage III
disease primarily treated at an urban safety-net medical
center, the 3-year OS rate of patients with IBC in our study
was 80%, and the 3-year EFS rate was 40%; these rates are
not very different from the published contemporary literature
(13). The higher OS rate in our cohort compared to
previously reported data may be due to the relatively young
age of our patient population (mean age 49 years), which
might be associated with fewer comorbidities, however,
younger age is often correlated with high-grade disease. For
both IBC and non-IBC, the majority of patients received
postoperative radiation to the breast (88% and 85%,
respectively), and radiation was associated with improved
EFS and OS. Our findings are in agreement with those of a
single institutional study with 192 patients with IBC which
demonstrated that women treated with neoadjuvant
chemotherapy, mastectomy, and post-mastectomy radiation
had better 5-year OS compared to those treated with single
or dual-modality therapy (51% and 24%, respectively) (5).
The fact that 60% of our population had recurrence events
suggests that the 3-year mark may be too early to assess
survival status secondarily to IBC. However, 5-year OS rates
for patients with IBC still tend to be lower than those for
patients with locally advanced non-IBC regardless of
multimodality therapy (62% vs. 81%) (14). 

According to the National Comprehensive Cancer Center
(19) guidelines, standard neoadjuvant therapy should include
an anthracycline-based regimen and a taxane (19). For our
IBC cohort, five patients (29%) received a taxane-based
regimen, 11 (65%) received both anthracycline and taxane,
and one (6%) refused all chemotherapy. For non-IBC
patients, three (2%) received an anthracycline-based
regimen, 27 (16%) received taxane-based, and 126 (73%)
received both anthracycline and taxane. Documentation of
the specific chemotherapy regimen was not available for the
remaining 17 patients (9%).

The limitations of this study include it being a small
cohort of patients with IBC available to compare to those
with non-IBC. This reduced the power of our study and may
have skewed the survival analyses to favor variables that
were more closely linked with IBC, such as neoadjuvant
chemotherapy (patients who received neoadjuvant
chemotherapy had worse outcomes compared to those
receiving adjuvant chemotherapy). However, despite the
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discrepancy in group sizes between those with IBC and non-
IBC, baseline patient, tumor and treatment characteristics
were not significantly different. In addition, we reported 3-
year OS rates, and there may have been more deaths from
disease in the IBC group compared to the non-IBC group. 

Of note, our cohort is unique in that the population was
relatively young (mean age at diagnosis of 49 years) and
diverse, with 56% Hispanic, 19% African–American, 13%
Asian and 13% non-Hispanic White. Few studies have focused
on race as a potential prognostic indicator, and our study
suggests that race may not play a significant role in outcomes,
given that it was not isolated as a significant prognostic
variable. Although data from larger-scale studies have shown
that African–American patients tended to have lower
pathological complete response rates and worse outcomes
compared to Caucasian patients, this is one of the first studies
that we are aware of that focuses upon outcomes for locally
advanced and IBC in a predominantly Hispanic population (3).
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