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ABSTRACT

Background. Inflammatory breast cancer (IBC) is a rare

and aggressive subtype. This study analyzes the patterns of

failure in patients with IBC treated at our institution.

Methods. We retrospectively analyzed the records of 227

women with IBC presenting between 1997 and 2011.

Survival analysis was used to calculate overall survival

(OS) and disease-free survival. Competing risk analysis

was used to calculate locoregional recurrence (LRR).

Results. A total of 173 patients had locoregional-only

disease at presentation (non-MET). Median follow-up in

the surviving patients was 3.3 years. Overall, 132 (76.3 %)

patients received trimodality therapy with chemotherapy,

surgery, and radiotherapy. Three-year OS was 73.1 %

[95 % confidence interval (CI) 64.9–82.4]. Cumulative

LRR was 10.1, 16.9, and 21.3 % at 1, 2, and 3 years, re-

spectively. No variable was significantly associated with

LRR. Fifty-four patients had metastatic disease at presen-

tation (MET). Median follow-up in the surviving patients

was 2.6 years. Three-year OS was 44.3 % (95 % CI 31.4–

62.5). Twenty-four (44.4 %) patients received non-pallia-

tive local therapy (radiotherapy and/or surgery). For these

patients, median OS after local therapy was 2 years. Ex-

cluding six patients who received local therapy for

symptom palliation, the crude incidence of locoregional

progression or recurrence (LRPR) was 17 % (4/24) for

those who received local therapy compared with 57 %

(13/23) for those who did not.

Conclusions. For non-MET patients, LRR remains a

problem despite trimodality therapy. More aggressive

treatment is warranted. For MET patients, nearly 60 %

have LRPR with systemic therapy alone. Local therapy

should be considered in the setting of metastatic disease to

prevent potential morbidity of progressive local disease.

Inflammatory breast cancer (IBC) is a rare but aggres-

sive subtype of invasive breast cancer. It is diagnosed

clinically, defined by a history of rapid onset of erythema

involving a third or more of the breast, edema, and/or peau

d’orange, and pathologic confirmation of invasive carci-

noma.1,2 IBC is associated with a significantly younger age

at diagnosis, decreased likelihood of estrogen receptor

(ER) expression, higher cumulative incidence of locore-

gional recurrence (LRR) and distant soft-tissue disease, and

worse overall survival (OS) when compared with non-in-

flammatory locally advanced breast cancer (LABC).3–5 It is

likely that these clinical patterns are a result of differing

underlying biology, including higher expression of pro-

angiogenic factors and overexpression of cell adhesion

molecules.3,6–9 LRR in patients with IBC is estimated to be

between 10 and 27 %, compared with between 7 and 10 %

for LABC.3,10–14 Five-year OS rates for patients with IBC

presenting without metastatic disease range from 40–61 %,

compared with 41–86 % in LABC.10,13–21

The current standard of care for newly diagnosed, non-

metastatic IBC includes preoperative chemotherapy,
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including a trastuzumab-based regimen for human epider-

mal growth factor receptor 2 (HER2)-positive patients,

modified radical mastectomy, adjuvant radiotherapy, in-

cluding the chest wall and regional lymph nodes and, if

ER- or progesterone receptor (PR)-positive, endocrine

therapy.15,22,23 Limited research regarding local therapy in

the setting of metastatic IBC has been conducted.24,25 Cur-

rent National Comprehensive Cancer Network Guidelines

and international expert panel recommendations do not ad-

dress the role for local therapy in this population.2,26 As in

the non-metastatic cohort, improved locoregional control

could decrease the morbidity associated with locoregional

progression or recurrence (LRPR). Additionally, recent

retrospective literature suggesting improved survival in pa-

tients with metastatic inflammatory and non-inflammatory

breast cancer who undergo local therapy compels further

research in this cohort.25,27–29

In this analysis, we retrospectively examined the pat-

terns of disease failure in a cohort of 227 women

presenting to the Dana-Farber Cancer Institute/Brigham

and Women’s Hospital with a diagnosis of IBC. We ex-

amined two subgroups of patients, those with (n = 54,

23.8 %) and without (n = 173, 76.2 %) metastatic disease

on presentation.

METHODS AND PATIENTS

Patients

This retrospective review was approved by the Dana-

Farber/Harvard Cancer Center Institutional Review Board.

Eligible patients included those with documented IBC di-

agnosed between 1 January 1997 and 31 December 2011. To

be eligible for inclusion, the documented clinical presenta-

tion needed to be consistent with the American Joint

Committee on Cancer and the International Union for Cancer

Control (AJCC/UICC) and International Expert Consensus

diagnostic criteria.1,2 Patients were not required to have

documented pathologic evidence of dermal lymphatic in-

volvement. Patients (n = 8; five metastatic at presentation,

three locoregional-only at presentation) who developed IBC

after an initial diagnosis of non-inflammatory disease (sec-

ondary or recurrent IBC) were included, given their similar

disease prognosis and OS as those patients with primary

IBC.30–32 The 31 December 2011 end date was selected to

allow all patients a potential 2-year follow-up period.

Patients were deemed clinically node-positive on initial

presentation if they had palpable lymph nodes or abnor-

mally enlarged lymph nodes based on available

radiographic studies. Pathologic complete response (pCR)

was defined as no residual invasive disease in the breast

and resected lymph nodes at the time of surgery. We per-

formed a subgroup analysis on 132 patients, all of whom

had completed trimodality therapy, which was defined as

receipt of first-line chemotherapy (with or without HER2-

directed therapy), modified radical mastectomy, and ra-

diotherapy (TRIMOD). Any sequence was permitted as

long as all three modalities were utilized. Those patients

whose initial response to preoperative chemotherapy did

not permit surgery, and therefore completed a second

course of systemic therapy prior to definitive surgery, were

excluded from this group.

Statistical Analysis

Disease-free survival (DFS) and OS were estimated us-

ing the Kaplan–Meier method,33 and 95 % confidence

intervals (CI) were estimated using Greenwood’s formula.34

Competing risk analysis35 was used to estimate LRR-free

survival in the TRIMOD cohort and LRPR-free survival for

the MET cohort. In these analyses, death was treated as a

competing risk. If no events were observed, survival times

were censored at the date patients were last known to be

alive. Of note, the distinction was made between LRR in the

non-metastatic cohort and LRPR in the metastatic cohort in

an effort to emphasize the group of patients who could have

persistent locoregional disease, i.e. disease remaining in the

retained breast following the completion of systemic ther-

apy with or without radiation therapy, as opposed to those

patients who completed trimodality therapy and were pre-

sumed to have no tumor remaining at the completion of

definitive therapy. For this reason, LRR-free survival and

LRPR-free survival for the trimodality group and MET

group were calculated from the completion of trimodality

therapy and diagnosis, respectively.

Competing risk regression36 was used to examine which

variables were associated with the occurrence of LRR or

LRPR (regardless of its occurrence before or after distant

disease recurrence). Death was a competing risk in these

models. Univariate regressions were performed using sev-

eral patient, tumor and treatment variables. Variables with

p\ 0.25 in the univariate model were included in multi-

variate models. Stepwise regression procedures were used

for model selection.37 Fisher’s exact test was used to

identify whether any baseline characteristics were associ-

ated with receipt of local treatment in the MET cohort. All

statistical tests were two-sided, with p values \0.05 con-

sidered significant.

RESULTS

Patients with Locoregional-Only Disease at

Presentation

Patient, tumor, and treatment characteristics are listed

in Table 1. A total of 173 patients with locoregional
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disease only (non-MET) met the inclusion criteria. Of

this cohort, 66 patients have died and the median follow-

up of the surviving patients was 3.3 years (range 0.2–

14.6 years). Median OS from diagnosis was 7.3 years

(95 % CI 5.2–inf.). Three- and 5-year OS was 78.3 %

(95 % CI 71.8–85.2) and 59.6 % (95 % CI 51.3–69.1),

respectively. Of these 173 patients, 41 did not complete

the intended course of multimodality therapy due to poor

disease response. The most common reasons for exclu-

sion included receipt of second-line chemotherapy due to

inadequate initial response (n = 15, 37 %), disease pro-

gression prior to definitive surgery (n = 10, 24 %), and

disease progression during adjuvant therapy (n = 11,

27 %).

Among the 173 patients, 132 (76.3 %) met the criteria

for inclusion in the trimodality subgroup. Two of these 132

patients had no documentation regarding LRR; therefore,

130 patients were analyzed in the TRIMOD cohort. Median

OS from trimodality treatment completion was 8.6 years in

this subgroup. Three-year OS was 73.1 % (95 % CI 64.9–

82.4) and 5-year OS was 58.1 % (95 % CI 48.4–69.7).

Median DFS after completion of trimodality therapy was

2.7 years (95 % CI 2.0–6.9). Three- and 5-year DFS was

47.7 % (95 % CI 39.2–58.0) and 41.0 % (95 % CI 32.4–

52.0), respectively. All patients in the TRIMOD cohort

underwent modified radical mastectomy. Two patients

(1.5 %) had positive deep margins on final pathology. The

cumulative incidence of LRR was 10.1, 16.9, and 21.3 % at

1, 2, and 3 years, respectively (Fig. 1). Univariate com-

peting risk regression analysis did not identify any factors

significantly associated with LRR in the TRIMOD cohort

(Table 2), although several variables showed a marginally

significant association with an increased risk of LRR, in-

cluding higher tumor grade (p = 0.09), lack of pCR

(p = 0.10), and residual lymphovascular invasion (LVI) at

the time of surgery (p = 0.08). Tumor grade and pCR were

included in the final multivariate competing risk regression

model after stepwise selection. Neither variable was sig-

nificant in the multivariate model (all p[ 0.05).

Among the TRIMOD cohort, 50 patients (38.5 %) had

HER2? disease. The cumulative LRR incidence rate was

10.0, 12.2, and 17.8 % at 1, 2, and 3 years, respectively.

In the subgroup that received HER2-directed therapy

(n = 42, 84 %), the cumulative LRR incidence rate was

9.6, 12.3, and 16.0 % at 1, 2, and 3 years. In the sub-

group that did not receive HER2-directed therapy (n = 8,

16 %), the cumulative LRR incidence rate was 12.5,

12.5, and 25 % at 1, 2, and 3 years. The receipt of

HER2-directed therapy in patients with HER2-positive

disease was not significantly associated with improved

LRR (p = 0.53).

TABLE 1 Patient, tumor, and treatment characteristics (N = 227)

Locoregional-

only (n = 173)

Metastatic

(n = 54)

N % N %

Patient characteristics

Age at diagnosis

[years; median (range)]

49 (28–78) 52 (24–90)

Race

White 148 86 42 78

Black 9 5 3 6

Hispanic 2 1 0 0

Asian 2 1 1 2

Other 3 2 1 2

Unknown 9 5 7 13

BMI

\25 32 18 13 24

25–29.9 49 34 12 22

[30 61 35 15 28

Unknown 21 12 14 26

Clinical LN status

Negative 32 18 4 7

Positive 137 79 49 91

Unknown 4 2 1 2

Pathologic characteristics

Grade

I 1 1 0 0

II 45 26 11 20

III 102 59 35 65

Unknown 25 14 8 15

Tumor subtype

ER?/PR?/HER2- 43 25 6 11

ER? or PR?/HER2? 24 14 10 19

ER-/PR-/HER2? 41 24 17 31

ER-/PR-/HER2- 35 20 9 17

Unknown 30 17 12 22

Treatment characteristics

Local therapy

Surgery alone 3 2 8 15

Only radiotherapy 5 3 7 13

Both surgery and radiotherapy 154 89 15 28

None 8 5 23 43

Unknown 3 2 1 2

Definitive systemic therapy

Hormonal therapy 82 47

Chemotherapy 172 99

Anthracycline-based 142 82

Taxane-based 134 77

BMI body mass index, LN lymph node, defined clinically with physical

examination and/or imaging, ER estrogen receptor, PR progesterone

receptor, HER2 human epidermal growth factor receptor 2
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Patients with Metastatic Disease at Presentation

Fifty-four patients with metastatic disease at presenta-

tion (MET) were identified. Of these, 32 have died and the

median follow-up of the surviving patients was 2.6 years

(range 0.4–12.7 years). Median OS from diagnosis was 2.9

years (95 % CI 2.2–5.2). Three- and 5-year OS was 44.3 %

(95 % CI 31.4–62.5) and 33.0 % (95 % CI 20.3–53.7). Of

the 54 patients, one patient had unknown LRPR status; 53

patients were therefore included in the analysis. The cu-

mulative incidence of LRPR was 30.5, 38.2, and 38.2 % at

1, 2, and 3 years, respectively (Fig. 1). Table 3 shows the

results of the univariate and multivariate analyses exam-

ining predictors of LRPR. Patients with metastatic disease

in non-locoregional lymph nodes (i.e. contralateral axilla,

mediastinum) were more likely to have LRPR (p = 0.03).

Tumor subtype was marginally associated with the occur-

rence of LRPR (p = 0.07). Patients with HER2? disease

were less likely to have LRPR than those with ER? or

PR?/HER2- or ER-/PR-/HER2- disease. Only two

variables remained in the final multivariate competing risk

regression model after stepwise selection: the presence of

metastatic disease in non-locoregional lymph nodes at

presentation (p = 0.05), and tumor subtype (p = 0.13).

In the MET cohort, 24 patients received local treatment

(surgery and/or radiation therapy), 23 did not receive local

treatment, six received palliative local treatment, defined as

local treatment documented as recommended for symptom

control (i.e. bleeding or pain from local tumor progression),

and one had unknown local treatment information. Patients

with grade II disease were more likely to receive local

treatment for disease control than patients with grade III

disease [odds ratio (OR) 6.1, 95 % CI 1.0–68.0; p = 0.03]

(Table 4). There was a marginally significant trend for

those with bone-only metastases at presentation to receive

local therapy more often than those with other sites of

distant metastases (p = 0.08). Of the 24 patients receiving

non-palliative local therapy, 14 patients received surgery

and radiotherapy, 3 received surgery but not radiotherapy,

and 7 received radiotherapy but not surgery. The median

survival after receipt of local therapy was 2 years (95 % CI

1.5–inf.). The cumulative incidence of LRPR and 1-year

distant progression-free survival was 17.6 % and 41.8 %

(95 % CI 25.5–68.5) 1 year after competing local therapy,

respectively. Among the remaining 29 patients presenting

with metastases, the cumulative incidence of LRPR and

distant progression was 48.3 and 67.9 %, respectively, at

1-year after disease diagnosis.

DISCUSSION

The current study retrospectively examined the patterns

and predictors of locoregional and distant failure in a co-

hort of 227 women with IBC treated at a single institution

from 1997 to 2011. Locoregional failure in IBC is of par-

ticular interest due to its associated morbidity and potential

association with OS for those without metastatic disease

who undergo multimodality therapy.19,22 This series, to our

knowledge, represents the second largest single institution

study examining the outcomes of patients with IBC un-

dergoing trimodality therapy. By specifically presenting

data on a cohort of patients who successfully completed

trimodality therapy, we were able to study a homogenous

patient population with results comparable to other pub-

lished series and relevant to modern clinical care. The 3-

year rate of LRR in our study (21.3 %) was consistent with
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other published results.13,14,17–19,38 This study did not

identify any variables significantly associated with LRR in

those patients receiving definitive trimodality therapy;

however, there was a non-significant association between

tumor grade, residual LVI, and pCR and LRR. Other

studies analyzing predictors of LRR in women with IBC

identified the number of positive lymph nodes, clinical

response to chemotherapy, and surgical margin status as

being significantly associated with LRR.13,18 Given the

uniformity of surgical procedure and margin status in our

TABLE 2 Predictors of LRR in patients with locoregional disease-only at presentation who received trimodality therapy: univariate analysis

(N = 130)

Competing risk events Univariate

p value

Mutivariate

p value
Death without

LRPR (N)

LRPR ever

(N)

LRPR never

(N)

Patient characteristics

Age, years 0.44 –

\50 18 10 38

C50 13 16 35

Year of diagnosis 0.27 –

1997–2004 21 11 29

2005–2011 10 15 44

Palpable locoregional lymph nodes 0.72 –

Yes 21 17 44

No 10 9 29

Pathologic characteristics

Tumor subtype

HER2? 8 8 34 0.32 –

ER-/PR-/HER2- 10 8 4

ER? or PR?/HER2- 5 9 25

Unknown 8 1 10

Bloom–Richardson grade on initial biopsy 0.09 0.06

Unknown 6 4 10

I 0 0 1

II 4 4 29

III 21 18 33

Number of pathologically-positive lymph nodes 0.91 –

0 7 6 24

1–3 7 8 19

4–9 10 6 19

10? 6 4 8

Unknown 1 2 3

Residual lymphovascular invasion at time of surgery 0.08 –

Yes 17 17 29

No 11 8 40

Unknown 3 1 4

Treatment characteristics

Pathologic complete response 0.10 0.08

No 28 25 54

Yes 3 1 19

HER2-directed therapy if HER2? (n = 50) 0.53 –

Yes 6 6 30

No 2 2 4

LRR locoregional recurrence, LRPR locoregional progression or recurrence, HER2 human epidermal growth factor receptor 2, ER estrogen

receptor, PR progesterone receptor
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patient cohort, we were unable to evaluate the impact of

either of these variables on LRR.

While predictors of local failure are not consistent

across studies, and analyses are limited by small numbers

of events, response to chemotherapy predicts LRR in our

study and others.13,18 Those patients with an incomplete

pathologic response may be candidates for more aggressive

local therapy. However, the means by which to escalate

local therapy, whether by radiation approach, specifically

with dose escalation or altered fractionation patterns, or by

TABLE 3 Predictors of LRPR in patients with metastatic disease at presentation (N = 53)

Competing risk events Univariate

p value

Multivariate

p value
Death without

LRPR (N)

LRPR ever

(N)

LRPR never

(N)

Patient characteristics

Age, years 0.27 –

\50 9 12 4

C50 9 10 9

Palpable locoregional lymph nodes 0.13 –

Yes 14 19 7

No 4 3 6

Metastases on presentation

Bone only 0.86 –

Yes 4 4 2

No 14 18 11

Hepatic 0.20 –

Yes 8 7 7

No 10 15 6

Non-locoregional lymph nodes 0.03 0.05

Yes 5 11 1

No 13 11 12

Pathologic characteristics

Tumor subtype 0.07 0.13

HER2? 7 9 11

ER-/PR-/HER2- 3 6 0

ER? or PR?/HER2- 3 4 0

Unknown 5 3 2

Bloom–Richardson grade on initial biopsy 0.90 –

Unknown 3 4 1

II 2 4 4

III 13 14 8

Treatment characteristics

Non-palliative breast surgery 0.92 –

Yes 10 1 5

No 7 21 8

Unknown 1 0 0

Radiotherapy 0.26 –

Yes 10 3 7

No 7 19 6

Unknown 1 0 0

Local therapy 0.21 –

Yes 12 4 7

No 5 18 6

Unknown 1 0 0

LRPR locoregional progression or recurrence, ER estrogen receptor, PR progesterone receptor, HER2 human epidermal growth factor receptor 2
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more aggressive surgery, remains unknown and should be

the topic of further research.

This study also examined the locoregional outcomes in

patients presenting with metastatic disease. In particular, in

those patients who underwent surgery and post-mastecto-

my radiotherapy, our 5-year locoregional control rate was

83 %. Similarly, Takiar et al. found that patients with

metastatic disease who received surgery and post-mastec-

tomy radiotherapy had a 5-year locoregional control rate of

86 %.24 Akay et al. also found significantly improved local

control in those patients with metastatic disease who un-

derwent surgery with or without adjuvant radiotherapy.25

In their series, patients with better ECOG performance

status, HER2? disease, and response to chemotherapy

more often underwent surgery. Our data suggest those with

lower-grade disease or bone-only metastases on presenta-

tion were more likely to undergo non-palliative local

therapy. Not surprisingly, in both retrospective, non-ran-

domized series, factors that portended a better prognosis

made providers more likely to recommend local therapy

despite metastatic IBC. The finding in our study that

metastatic disease in non-locoregional lymph nodes was

the only significant predictor of LRPR is thought

provoking; it is unclear whether this finding is truly ex-

plained by underlying pathophysiology or due to chance in

the setting of small numbers of patients. It is worth noting

in our series that those patients with metastatic disease who

received local therapy had a median survival of 2 years

after the receipt of local therapy. This suggests that with

careful patient selection, the benefits of local therapy could

impact quality of life for a significant period of time, even

in the setting of metastatic disease.

In addition to improved local control, several retro-

spective studies have demonstrated that among women

with metastatic IBC, primary tumor resection or surgery

plus radiotherapy significantly improved OS.25,39 However,

as receipt of local therapy was non-randomized in these

studies, these data need to be interpreted cautiously, given

the likelihood of selection bias.

The limitations of this study are as with any retrospec-

tive study. In particular, receipt of non-palliative local

therapy in patients with IBC presenting with metastatic

disease was entirely dependent on provider preference as

there is no institutional standard regarding local therapy in

this cohort. Therefore, any comparison between those who

did and did not receive non-palliative local therapy is

TABLE 4 Predictors of receipt of non-symptom-directed local therapy in patients with metastatic disease on diagnosis (N = 47)

Received local treatment for disease control Odds ratio p value

Yes (N = 24) No (N = 23)

No. % No. %

Age, years 11 50 11 50 0.92

\50 0.9 (0.3–3.4)

C50 13 52 12 48 Ref.

Tumor subtype 0.20

HER2? 14 64 8 36 1.3 (0.2–10.0)

ER? or PR?/HER2- 2 25 6 75 0.3 (0.02–3.3)

ER-/PR-/HER2- 4 57 3 43 Ref.

Unknown 4 40 6 60

Bloom–Richardson grade on initial biopsy 0.03

II 8 80 2 20 6.1 (1.0–68.0)

III 12 39 19 61

Unknown 4 67 2 33

Palpable regional lymph nodes 0.74

No 5 21 6 26 Ref.

Yes 19 79 17 74 1.3 (0.35–5.20)

Bone-only metastases at presentation 0.08

No 17 46 20 54 0.3 (0.1–1.2)

Yes 7 70 3 30 Ref.

Hepatic metastases at presentation 0.24

No 16 59 11 41 2.2 (0.6–8.4)

Yes 8 40 12 60 Ref.

ER estrogen receptor, PR progesterone receptor, HER2 human epidermal growth factor receptor 2
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subject to selection bias. Additionally, although our series

represents one of the largest single institutional series, our

results are limited by small numbers and events, decreasing

the statistical power. However, due to the low incidence of

IBC, prospective randomized trials addressing local ther-

apy in this patient population are unlikely to be completed,

and retrospective series are essential to informing man-

agement and guiding future prospective trials.

CONCLUSIONS

For patients with stage III and IV IBC, local disease

progression or recurrence can result in significant morbidity.

LRR remains high despite trimodality therapy in those pa-

tients without metastatic disease, and further study should

examine opportunities for improving locoregional outcomes

in this cohort. For select patients with metastatic disease, it

may be reasonable to offer aggressive locoregional therapy,

including mastectomy and/or radiotherapy. Further study is

warranted to determine which patients derive a benefit with

limited treatment-associated morbidity.
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