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ABSTRACT

Background. Inflammatory breast cancer (IBC) represents
arare (2-3 %) but aggressive subset of breast cancer with a
historically reported 5-year overall survival rate of 50 % and
a 3-year local-regional recurrence (LRR) rate of 20 %. This
study aimed to evaluate long-term LRR in a contemporary
cohort of non-metastatic IBC patients undergoing trimodal
therapy at a single institution and identify factors associated
with local and distant failure.

Methods. The study identified 262 patients with non-
metastatic IBC who received trimodal therapy (neoadju-
vant chemotherapy, modified radical mastectomy, adjuvant
radiation) from an institutional prospective database (2007-
2019). Long-term outcomes of local-regional and distant
metastasis were reported. Survival outcomes were analyzed
using the Cox proportional hazards regression model.
Results. The median age at diagnosis was 52 years, and the
median follow-up period was 5.1 years. In this cohort, 82
(31.3 %) patients achieved a pathologic complete response
(pCR) in the breast and axilla. Local-regional recurrence
was observed in 18 (6.9 %) patients (11 isolated to the chest
wall, 4 isolated to regional nodes, and 3 involving chest
wall and ipsilateral axillary nodes). Distant metastasis was
observed in 92 (35.1 %) patients. During the follow-up
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period, 90 deaths occurred. In the multivariate analysis, pCR
was associated with improved disease-free survival (hazard
ratio [HR], 0.26; 95 % confidence interval [CI], 0.13-0.51;
p=0.001) and overall survival (HR, 0.31; 95 % CI, 0.15-
0.65; p =002).

Conclusions. During a median follow-up period longer than
5 years, the local-regional relapse rate for the IBC patients
treated with contemporary trimodal therapy was 6.9%, simi-
lar to that for the non-IBC patients. After chemotherapy,
surgical resection with modified radical mastectomy to nega-
tive margins and postmastectomy radiation therapy resulted
in excellent long-term local-regional control.

Inflammatory breast cancer (IBC) is an aggressive and
rare breast malignancy accounting for 2-5 % of cases but
responsible for up to 10 % of breast cancer-related deaths in
the United States.'? Clinical presentation is characterized
by progressive erythema, edema, and skin thickening with
peau d’orange changes in at least one third of the breast.
Tumor emboli in the dermal lymphatics is a pathognomic
histopathologic finding, although not required for diagno-
sis.”> Guidelines recommend trimodal therapy to include
neoadjuvant systemic therapy followed by modified radical
mastectomy, with removal of all initially involved skin to
negative margins and radiation therapy to the chest wall with
comprehensive regional nodal irradiation to the undissected
regional nodal basins.*

With modern systemic therapy, contemporary survival
rates have improved significantly and currently approach
74% at 5 years for patients treated with anti-human epidermal
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growth factor receptor 2 (HER2)-targeted therapy.® Given
the extensive skin involvement, local-regional control in
IBC remains a significant clinical priority. Historical local-
regional recurrence (LRR) rates for IBC are reported to be as
high as 35.7% without trimodal therapy.® In current practice
with trimodal therapy, LRR rates remain high versus non-
IBC, with varying rates reported in the literature ranging
from 21 % at 3 years to 17 % at 5 years.”® Furthermore,
improved local control has been associated with improved
disease-free and overall survival.”!”

Improved survival outcomes with modern therapy high-
light attention to survivorship concerns including significant
comorbidity related to surgery, most notably lymphedema,
which is reported to have an impact on approximately half
of IBC patients treated with trimodal therapy.'' Among non-
IBC patients, an evolving clinical landscape exists, with
increasing focus on de-escalation of surgery in the breast
and axilla, thereby decreasing morbidity without sacrificing
oncologic outcomes.

To understand whether strategies to deescalate surgical
therapy should be considered in IBC, it is critically impor-
tant to define the long-term local-regional outcomes
in this unique patient population. Previous analysis from
our institutional multidisciplinary practice showed a 4-year
LRR probability of 5.65 % (95 % confidence interval [CI],
2.76-14.7 %) among 114 non-metastatic IBC patients.'?
This study aimed to update results of long-term LRR in a
larger contemporary cohort of non-metastatic IBC patients
undergoing trimodal therapy and to identify factors associ-
ated with local and distant failure.

METHODS
Patient Selection

Using the prospectively maintained multidisciplinary IBC
clinical database at the University of Texas MD Anderson
Cancer Center, we identified patients who received trimodal
therapy and had surgical resection performed at our institu-
tion between 2007 and 2019. The institutional review board
approved a retrospective review of this database.

The clinical diagnosis of IBC, made by an experienced
IBC multidisciplinary team, was defined as rapid onset of
breast erythema or swelling with or without an underlying
breast mass on imaging. Invasive disease was confirmed
pathologically, and suspicious nodes identified on ultrasound
imaging underwent fine-needle aspiration (FNA) or core
biopsy according to institutional practice. Clinical, patho-
logic, treatment, and survival information was collected via
medical record review.

Tumor-node-metastasis (TNM) staging was defined by
the American Joint Committee on Cancer (AJCC) sev-
enth edition.! Trimodal therapy was defined as receipt of

neoadjuvant systemic therapy (NAST) including anti-HER2-
targeted therapy for patients with HER2-positive disease,
modified radical mastectomy (MRM), and adjuvant radia-
tion therapy (RT) to the chest wall and regional nodes. All
the patients underwent surgery at our institution including
standard axillary dissection, with resection of levels 1 and
2 lymph nodes. When preoperative imaging demonstrated
abnormal level 3 axillary nodes or when suspicious level
3 nodes were identified during the operation, a level 3 dis-
section was included. Pathologic complete response (pCR)
was defined as no residual invasive carcinoma in the breast
or axillary lymph node specimens (despite the presence
of in situ carcinoma). Radiographic response to NAST was
classified as complete response in the breast/axilla, partial
response, and stable or progressive disease.

The majority of the patients received radiation treatment
at MD Anderson (92.4 %, n=242). According to institu-
tional practice, the patients received radiation therapy to the
chest wall with comprehensive regional nodal irradiation to
the undissected regional nodal basins including the supra-
clavicular, infraclavicular, and internal mammary nodal
basins. Radiation therapy was tailored to clinical risk fac-
tors. Patients typically received 50 Gy in 25 fractions once
daily with a chest wall boost. Accelerated hyperfractionated
radiation therapy in BID fractions of 51 Gy in 34 fractions
was recommended for high-risk patients (patients <45 years
old; those with positive, close, or unknown margin status;
and those who had less than a partial response to neoadju-
vant systemic therapy). The treatment planning goal was for
the 90% isodose line to cover all nodal target volumes with
extended dose coverage as needed.

Statistical Analysis

Demographics, clinicopathologic features, and treatment
received were analyzed. Patient characteristics are summa-
rized as number (%) for categorical variables and as median
(interquartile range [IQR]) for continuous variables. Recur-
rence and survival outcomes were evaluated. Local-regional
recurrence was defined as histologically confirmed breast
cancer recurrence in the ipsilateral chest wall and/or ipsi-
lateral regional lymph nodes including the ipsilateral axilla,
internal mammary, and infra- and supraclavicular lymph
nodes. Distant metastasis was defined as the presence of
radiographically and/or histologically confirmed breast can-
cer other than at local-regional sites. Local recurrence-free
survival was defined as the time from surgery until LRR.
Overall survival (OS) was defined as the time from diag-
nosis to death or last follow-up evaluation, and disease-free
survival (DFS) was defined as the time from surgery until
LRR, distant metastasis, or death.

Both OS and DFS were estimated using the Kaplan-
Meier method, and Kaplan-Meier curves show OS and DFS
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stratified by tumor subtype and pCR status. A uni- and mul-
tivariate Cox proportional hazards model was performed to
identify factors associated with OS and DFS. To account
for death as a competing risk, we used competing risk
regression models to evaluate factors associated with DFS
(local or distant disease), with death considered a compet-
ing event and subdistribution HR (sHR) with 95% CI was
reported.'?

All tests were two-sided. A p value lower than 0.05 was
considered statistically significant. Analyses were conducted
using STATA version 17 (StataCorp LP, College Station,
TX, USA).

RESULTS
Patient Demographics and Clinicopathologic Features

During the study period, 262 patients were treated. The
median age at diagnosis was 52 years (range, 22-81 years),
and the median follow-up period was 5.1 years (range,
0.5-15.5 years). The majority of the patients were white
and post-menopausal, with a BMI of 30 kg/m? or higher.
Ductal carcinoma was the most common histologic subtype
(88.9 %), and the majority of the patients had grade 3 (75.2
%), hormone receptor (HR)-positive HER2-negative (HR+/
HER2-) (40.1 %) tumors. At presentation, nodal involve-
ment with one to three nodes was present on the pretreat-
ment imaging of 77 (29.4 %) patients, and 165 (63.2 %)
patients had four or more nodes involved (Table 1)

Surgical Pathology, Treatment Patterns, and Response

The surgical margins were negative in all the patients.
One patient had a positive inferior margin and underwent re-
excision to negative margins. At the time of surgery, six (2.3
%) patients underwent flap closure with the plastic surgery
team due to extensive skin excision. Autologous reconstruc-
tion with flap closure was performed in a delayed fashion for
73 (27.9 %) patients and included a deep inferior epigastric
artery perforator (DIEP) flap (10.7 %), a transverse rectus
abdominis myocutaneous (TRAM) flap (7.3 %), a latissimus
dorsi flap (5.7 %), or other type of closure (1.5 %). Wound
complication was seen in six patients (4 hematomas requir-
ing operative intervention, 1 abscess requiring antibiotic
therapy with drain placement, and 1 latissimus dorsi flap
revision) (Table 1).

On post-treatment imaging and clinical evaluation, 40
(15.3 %) patients had a complete response in the breast, 85
(32.4 %) had a complete response in the axilla, and 23 (8.8
%) had a complete response in both the breast and axilla. A
partial response was observed in 208 (79.4 %) patients, and
20 (7.6 %) patients had stable disease or progression. Surgi-
cal pathology showed that 88 (33.6 %) patients had achieved

TABLE 1 Patient, disease and treatment characteristics of patients
with a diagnosis of stage III inflammatory breast cancer

Characteristic Total (n=262) n (%)
Age (years)
<40 51 (19.5)
41-50 71 (27.1)
51-60 82 (31.3)
61-70 47 (17.9)
>70 11 (4.2)
Race/ethnicity
White, non-Hispanic 212 (80.9)
Hispanic 22 (8.4)
Black 19 (7.3)
Native American 2(0.8)
Other 7(2.7)
BMI (kg/m?)
<18.5 2(0.8)
18.5-24.9 47 (17.9)
25-29.9 74 (28.2)
>30 138 (52.7)
Unknown 1(0.4)
Menopause status
Pre-menopausal 100 (38.2)
Peri-menopausal 26 (9.9)
Post-menopausal 136 (51.9)
Tumor histology
Ductal 233 (88.9)
Lobular 6(2.3)
Other/unknown 23 (8.8)
Tumor Subtype
HR+/HER2- 105 (40.1)
HR-/HER2- 62 (23.7)
HR-/HER2+ 44 (16.8)
HR-+/HER2+ 51(19.5)
Histologic grade
2 60 (22.9)
3 197 (75.2)
Unknown 5(1.9)
Clinical N stage
NO 93.4)
N1 112 (42.7)
N2 17 (6.5)
N3 124 (47.3)
Radiologic response to NAST (breast and axilla)
Complete response 23 (8.8)
Partial response 208 (79.4)
Stable/disease progression 20 (7.6)
Unknown 11 4.2)
PCR (breast and axilla)
No 180 (68.7)
Yes 82 (31.3)
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Table 1 (continued) A 1.00
Characteristic Total (n=262) n (%)
0.75
Lymphovascular invasion
No 124 (47.3) 0.50- —
Yes 122 (46.6)
Unknown 16 (6.1) 0257
Reconstruction
0.00
None 190 (72.5) N ] A p T o
Immediate 6(2.3) Nos at risk Time (years)
DIEP 28(107) pv A A S B S
ER+/HER!
TRAM 19(7.3) ER/HERD: 1 4? 3 % }(9) B
Latissimus dorsi 15(5.7) ER+/HER2- ER-/HER2-
Other 4 (1.5) ER+/HER2+ ER-/HER2+
BMI, body mass index; HR, hormone receptor; HER2, human epider- B 1.00
mal growth factor receptor 2; NAST, neoadjuvant systemic therapy;
PCR, pathologic complete response; DIEP, deep inferior epigastric 0754
artery perforator, TRAM transverse rectus abdominis myocutaneous )
0.50-
pCR in the breast, 106 (40.5 %) had achieved pCR in the
axilla, and 82 (31.3 %) had achieved pCR in both the breast 0.254
and axilla. The majority of the patients with breast and
axillary pCR (n=82) were HR-/HER2+ (40.2 %, n=133) 0.00-
followed by HR—/HER2- subtype (24.4 %, n=20). Of 85 0 2 " ) )6 8 10
. . . . . . . 1me (years
patients with a complete radiologic response in the axilla, MRS 170 102 el s " ”
only 45 (52.9 %) had axillary pCR. The median number of PR 82 67 48 33 2 12
No pCR pCR

nodes removed was 22 (IQR, 4-52), and the median num-
ber of positive nodes was 7 (IQR, 1-31). Lymphovascular
invasion (LVI) was noted in 122 (46.6 %) patients (Table 1).

Local-Regional Recurrence

Local-regional recurrence was observed in 18 (6.9 %)
patients, and the median time to recurrence was 18.3 months
(IQR, 9.7-36.4 months). The Kaplan Meier estimated 5-year
probability of LRR was 7.6 % (95 % CI, 4.6-12.2 %). Among
the patients with LRR, eight (44 %) had HR—/HER2- dis-
ease, and 5 (27.8 %) had HR+/HER2- disease. Positive mar-
gins were present in one patient who underwent re-excision
to negative margins. All the patients with recurrence were
found to have residual disease on pathology after MRM.
Recurrence was isolated to the chest wall in 11 (64.7 %)
patients and to regional nodes in 4 (23.5 %) patients (1 in
the ipsilateral axilla, 3 in the ipsilateral supraclavicular
basin). Three patients had recurrence in both the chest wall
and the ipsilateral axillary nodes. Only two patients who
experienced recurrence had wound complications at time
of surgery.

Disease-Free Survival

Distant metastasis was observed in 92 (35.1 %) patients,
and the median time to distant metastasis was 11 months

FIG.1 Kaplan-Meier curves of disease-free survival by A tumor
subtype and by B pathologic complete response among stage III
inflammatory breast cancer (IBC) patients. ER, estrogen receptor;
HER2, human epidermal growth factor receptor 2

(IQR, 5.4-26.3 months). An event of local recurrence or
distant metastasis was observed in 96 (36.6 %) patients,
and 80 of these patients had distant metastases alone,
whereas 12 patients had both local recurrence and distant
metastasis, and 4 patients had local recurrences alone.

The median time to any recurrence was 11.2 months
(IQR, 5.5-24.9 months). Of the patients who experienced
an event, 77 (80 %) died. Death was a competing risk for
13 patients who died without experiencing recurrence or
distant metastasis. The 5-year probability of local recur-
rence or distant metastasis was 35 % (95 % CI, 29.3-41.5
%), whereas the 5-year probability of local recurrence, dis-
tant metastasis, or death was 39.8 % (95 % CI, 33.9-46.2
%).

Kaplan-Meier analysis of DFS demonstrated significantly
better survival among the patients with HR—/HER2+ disease
than among those with other tumor subtypes (p =0.0001;
Fig. 1A). The patients who achieved pCR in the breast
and axilla also had better survival than those who did not
(p=0.0001; Fig. 1B).
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The univariate Cox proportional hazard model for DFS
demonstrated that lobular histology, tumor subtype, radio-
logic response to NAST, LVI, and pCR are predictors of
DFS. In the multivariate analysis, DFS was better for the
patients who achieved pCR than for those who did not (HR,
0.26; 95 % CI, 0.13-0.51; p=0.001). Worse DFS was noted
for the patients with perimenopausal status (HR, 2.39; 95 %
CI, 1.09-5.22; p=0.029), HR—/HER- tumor subtype (HR,
1.76; 95 % CI, 1.01-3.09; p=0.048), clinical N3 status (HR,
2.19; 95 % CI, 1.34-3.57; p=0.002), or LVI (HR, 1.61; 95
% CI, 1.07-2.57; p=0.048) (Table 2). The univariate com-
peting risk analysis demonstrated that age BMI, histology,
clinical stage, imaging response, LVI, and pCR were predic-
tors of survival. In the multivariable analysis, pCR was the
strongest predictor of DFS (eTablel).

Overall Survival

During the follow-up period, 90 (34.4 %) deaths were
observed, and the 5-year overall survival was 70.4 % (95
% CI, 64.1-75.7 %). Kaplan-Meier analysis demonstrated
significantly better survival among the patients with
HR—/HER2+ disease than among the patients who had other
tumor disease subtypes (p=0.0001; Fig. 2A). The patients
who achieved pCR in the breast and axilla also had better
survival than those who did not (p=0.0001; Fig. 2B).

In a univariate Cox proportional hazard model, age,
histology, tumor subtype, clinical stage, radiologic
response, LVI, and pCR were significantly associated
with survival (Table 3) In a multivariable analysis, the
patients with perimenopausal status had worse survival
than those with premenopausal status (HR, 2.61; 95 %
CI, 1.11-6.16; p=0.028), and similarly, the patients with
clinical N3 disease had worse survival than those with N1
disease (HR, 2.42; 95 % CI, 1.41-4.15; p=0.001). The
patients with HR+HER?2+ disease had better survival than
those who had HR+HER2- disease (HR, 0.18; 95 % CI,
0.05-0.63; p=0.007), and the patients with pCR had bet-
ter survival than those without pCR. (HR, 0.31; 95 % CI,
0.15-0.65; p=0.02; Table 3).

DISCUSSION

We previously demonstrated a LRR rate of 3.5 % after a
median follow-up period of 3.6 years among IBC patients
who received trimodal therapy. In this study, we demon-
strated persistently low rates of LRR after a longer follow-up
period for a larger cohort of patients who received contem-
porary trimodal therapy, including aggressive surgical man-
agement to negative margins combined with comprehen-
sive adjuvant radiation. The patients with LRR were more
likely to have HR—/HER2- disease, and no patient who had

recurrence achieved pCR. In this study, pCR was signifi-
cantly associated with improved DFS and OS.

Inflammatory breast cancer patients have historically
experienced worse outcomes than non-IBC patients, and
trimodal therapy with surgical management to negative
margins has been a cornerstone of therapy. We examined
long-term LRR rates for IBC patients and found that the
5-year LRR rate was low (6.9 %). Historical LRR rates for
IBC were as high as 67 % among the patients with a minimal
response to neoadjuvant chemotherapy.'*

Similar to non-IBC, LRR risk varies by subtype, and
patients with HER2+ disease have the lowest recurrence risk
and longest survival.”!'>1® We found that 44 % of the patients
who experienced recurrence had HR—/HER2—- tumor sub-
type. The low LRR rates observed in our study reflect more
contemporary systemic therapy regimens, including targeted
therapies for HER2+ disease, and importantly, aggressive
local-regional treatment with surgery and radiation in a
multidisciplinary setting. Importantly, negative surgical
margins were achieved in all but one patient who underwent
re-excision to negative margins. As such, the LRR observed
in this study was lower than in other contemporary reports.”®
Local-regional recurrence in IBC is associated with a poor
prognosis, and treatment is challenging, with often limited
response.

Furthermore, underutilization of guideline-concordant
care is associated with suboptimal oncologic outcomes,
as demonstrated in several retrospective studies.!”!® Liu
et al.'” analyzed data from the National Cancer Database
(NCDB) from 2010 to 2011 and reported that only 77 % of
IBC patients received neoadjuvant chemotherapy and surgi-
cal therapy, and that not all received recommended radiation
therapy.

The pCR rate in the breast and axilla after standard NAST
was 31.3 %, similar to that in prior studies,®!'® including a
pCR rate of 35 % observed in an institutional database of
57 non-metastatic IBC patients.'® Furthermore, pCR varied
with biologic subtype, with the highest rates observed in
HR-/HER2+ (40.2 %) followed by HR—/HER2- subtype
(24.4 %). In an analysis of more than 4000 non-metastatic
IBC patients in the NCDB with a diagnosis between 2010
and 2015, 38.8 % of the patients with HER2+ disease
achieved pCR, whereas 19.1 % of the HR+/HER- patients
achieved pCR.> Inability to achieve pCR strongly predicted
OS, with 5-year OS approaching 82 % among those who
achieved pCR.

Another trial conducted at Memorial Sloan Kettering
Cancer Center evaluated 117 IBC patients, and the patients
who achieved pCR had an LRR of 0 %, in contrast to 15
% of the patients who did not achieve pCR.” In the NOAH
trial evaluating trastuzumab therapy in HER2+ breast cancer
that included IBC patients, a pCR rate of 38 % was reported
for those randomized to treatment with trastuzumab/
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TABLE 2 Cox proportional Variable Univariate Multivariate
hazards model (uni- and
multivariable) of factors Hazard ratio 95 % CI Hazard ratio 95 % CI
?rsesgzlj::i:{lg; S::;:sﬁi HR Upper Lower pValue HR Upper  Lower  p Value
inflammatory breast cancer Age (years)
patients <40 1 (Ref) 1 (Ref)
41-50 1.04 0.60 1.80  0.901 0.60 0.29 1.26 0.179
51-60 0.89 0.51 1.56  0.685 0.52 0.22 1.23 0.137
61-70 1.33 0.73 241 0.355 1.33 0.51 3.43 0.561
>70 1.30 0.49 344  0.602 0.64 0.16 2.50 0.519
Race/ethnicity
White, non-Hispanic 1 (Ref) 1 (Ref)
Other 0.81 0.49 1.34 0403 0.99 0.53 1.86 0.978
BMI (kg/m?)
18.5-24.9 1 (Ref) 1 (Ref)
25-29.9 1.46 0.91 232 0.114 1.02 0.57 1.81 0.953
>30 0.78 0.48 124 0.289 0.64 0.38 1.08 0.094
Unknown 3.96 0.54 2882  0.174 3.75 0.43 33.04 0.233
Menopause status
Pre-menopausal 1 (Ref) 1 (Ref)
Peri-menopausal 1.61 0.86 3.01 0.133 2.39 1.09 522 0.029
Post-menopausal 0.96 0.64 1.43 0.823 1.17 0.59 2.33 0.646
Tumor histology
Ductal 1 (Ref) 1 (Ref)
Lobular 3.27 1.20 8.91 0.021 2.36 0.63 8.83 0.204
Other/unknown 1.38 0.76 2.52 0.294 1.88 0.93 3.80 0.077
Tumor subtype
HR+/HER2- 1 (Ref) 1 (Ref)
HR-/HER2- 1.18 0.77 1.83 0.446 1.76 1.01 3.09 0.048
HR-/HER2+ 0.51 0.28 0.93 0.029 0.72 0.36 1.43 0.343
HR+/HER2+ 0.30 0.15 0.59  0.000 0.61 0.28 1.32 0.210
Histologic grade
2 1 (Ref) 1 (Ref)
3 1.05 0.67 1.66  0.829 0.86 0.50 1.47 0.579
Clinical N stage
NO 1.96 0.83 4.63 0.125 1.58 0.58 431 0.368
N1 1 (Ref) 1 (Ref)
N2 0.65 0.23 1.81 0.409 1.17 0.38 3.59 0.788
N3 1.44 0.96 2.15 0.076 2.19 1.34 3.57 0.002
Radiologic response to NAST (breast and axilla)
Complete response 0.26 0.08 0.83 0.023 0.44 0.13 1.47 0.184
Partial response 1 (Ref) 1 (Ref)
Stable/disease progression 1.84 1.05 3.24 0.034 1.76 0.89 3.48 0.107
Unknown 0.53 0.17 1.69 0.285 0.73 0.22 2.48 0.617
Lymphovascular invasion
No 1 (Ref) 1 (Ref)
Yes 1.86 1.25 2.77 0.002 1.61 1.01 2.57 0.048
Unknown 1.52 0.64 3.59 0.344 1.89 0.63 5.67 0.258
pCR (breast and axilla)
No 1 (Ref) 1 (Ref)
Yes 0.22 0.12 0.41 0.0001 0.26 0.13 0.51 0.0001

Significant p values given in bold (p <0.05)

ClI, confidence interval; BMI, body mass index; HR, hormone receptor; HER2, human epidermal growth
factor receptor 2; pCR, pathologic complete response
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A 1.004
0.75
0.50
0.25
0.00
T T T T T T
0 2 4 6 8 10
Time (years)
Nos at risk
ER+/HER2- 105 86 61 42 28 20
ER-/HER2- 62 42 32 16 12 7
ER+HER2+ 44 38 31 22 12 6
ER-/HER2+ 51 48 39 27 20 13
ER+/HER2- ER-/HER2-
ER+/HER2+ ER-/HER2+
B 100
0.757
0.50
0.254
0.00
T T T T T T
0 2 4 6 8 10
Ti ars
Nos at risk 1me (yedrS)
NopCR 180 141 107 72 50 32
pCR 82 73 56 35 22 14
No pCR pCR

FIG. 2 Kaplan-Meier curves of overall survival by A tumor subtype
and by B pathologic complete response among stage III inflammatory
breast cancer (IBC) patients. ER, estrogen receptor; HER2, human
epidermal growth factor receptor 2

chemotherapy compared with 19 % for the patients who
received chemotherapy alone. Receipt of trastuzumab was
associated with better OS for HER2+ IBC patients than
chemotherapy alone. '’

Although guideline-concordant surgical management
includes total mastectomy to negative margins and levels 1
and 2 axillary lymph node dissection, there is considerable
interest in deescalating surgery in the breast and axilla. In
non-IBC patients, exceptional response to NAST may facili-
tate breast-conservation surgery (BCS), but data are sparse
regarding the oncologic safety of breast conservation in IBC.
In addition, available studies are small and retrospective in
nature, and the certainty of IBC diagnosis is unclear.*>* A
Surveillance, Epidemiology, and End Results (SEER) study
evaluating outcomes of 3374 women with non-metastatic
IBC (2001-2013) demonstrated no difference in breast
cancer-specific survival or OS for patients receiving BCS.?
However, selection bias was inevitable in the absence of
statistical analyses that sufficiently adjusted for imbalances
in baseline characteristics among different surgical groups.

Furthermore, the patients who received BCS alone consti-
tuted only 4.4 % of the study population, which would have
made it challenging to make any valid comparisons between
these groups.

A review by Brzezinska et al.”’ reported unusually
high 5-year OS (70.3 %) and local regional recurrence-
free survival (87.5 %) before the use of targeted therapies
(1999-2013), suggesting that these patients were unlikely to
have an IBC diagnosis. In addition, all 35 patients presented
with a localized mass, which is not a consistent presentation
in IBC. In line with other reports, this study found that com-
pletion axillary surgery showed axillary pCR in 40.5 % of
the patients, and notably, the cohort had a high nodal burden
of disease at presentation.?>**

The excellent response to NAST has engendered discus-
sions of less extensive axillary surgery for IBC patients,
similar to what has been accomplished in cNO and cN1 non-
IBC, wherein prospective trials have established the feasibil-
ity of sentinel lymph node biopsy for patients who achieve
axillary pCR.2>?® Patients with IBC were not included in
these studies, prohibiting extrapolation of these data.

In IBC, DeSnyder et al.?” demonstrated an identifica-
tion rate of only 25 % among 16 patients who underwent
dual-tracer sentinel lymph node mapping. Other studies also
have shown unacceptably high false-negative rates. Thus
additional studies are necessary to reliably identify select
patients who may potentially benefit from de-escalating axil-
lary surgery. Increasing pCR rates with more novel therapies
such as seen with immunotherapy in Keynote 522 may pre-
sent some more opportunities within the context of a clinical
trial.?® However, IBC has been traditionally excluded from
clinical trials that examine novel systemic therapies, and
caution should be exercised when these results are extrapo-
lated to the IBC population.

This study had several limitations. It was retrospective
in nature with a limited sample size. However, this is not
unusual given that IBC is a rare disease. In addition, patients
were treated before the approval of pembrolizumab for tri-
ple-negative breast cancer, which may improve pCR rates in
this population. Additionally, the clinical landscape contin-
ues to expand with therapeutic opportunities to improve out-
comes for patients treated with neoadjuvant chemotherapy
and found to have residual disease at surgery. It is possible
that with improved adjuvant systemic therapies, clinical out-
comes, including local-regional outcomes, will continue to
improve.

We demonstrated persistently low LRR rates with adher-
ence to guideline-concordant trimodal care for patients with
IBC when surgical resection involving total mastectomy to
negative margins (with extensive skin resection if required)
including levels 1 and 2 axillary lymph node dissection is
performed. Although low LRR rates are promising, they
are predicated on aggressive local-regional therapy with

1.21
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TABLE 3 Cox proportional Variable Univariate Multivariate
hazards model (uni- and
multivariable) of factors Hazard ratio 95 % CI Hazard ratio 95 % CI
2?;;1;;?Iil‘ﬁgla?;;r;g:;g:;lt HR Upper Lower  p Value HR Upper Lower  p Value
cancer patients Age (years)
<40 1 (Ref) 1 (Ref)
41-50 1.48 0.76 288  0.251 0.86 0.37 2.01 0.728
51-60 1.27 0.65 247 0483 0.66 0.25 1.76 0411
61-70 2.07 1.03 4.17  0.041 1.84 0.65 5.25 0.254
>70 2.34 0.83 6.56  0.107 1.35 0.31 5.83 0.684
Race/ethnicity
White, non-Hispanic 1 (Ref) 1 (Ref)
Other 0.82 0.47 142 0473 1.10 0.55 2.19 0.786
BMI (kg/m?)
18.5-24.9 1 (Ref) 1 (Ref)
25-29.9 1.09 0.63 1.87  0.763 0.66 0.34 1.31 0.239
>30 0.82 0.50 1.36  0.449 0.76 0.42 1.35 0.345
Unknown 433 0.59 31.62  0.149 4.87 0.52 45.23 0.164
Menopause status
Pre-menopausal 1 (Ref) 1 (Ref)
Peri-menopausal 1.92 0.94 3.92 0.073 2.61 1.11 6.16 0.028
Post-menopausal 1.22 0.78 1.92 0377 1.36 0.65 2.85 0411
Tumor histology
Ductal 1 (Ref) 1 (Ref)
Lobular 3.42 1.38 8.47  0.008 2.43 0.69 8.59 0.172
Other/unknown 1.44 0.74 279 0281 1.64 0.75 8.63 0.215
Tumor subtype
HR+/HER2- 1 (Ref) 1 (Ref)
HR-/HER2- 1.24 0.79 1.96  0.348 1.50 0.83 2.72 0.180
HR-/HER2+ 0.40 0.19 0.81 0.011 0.49 0.22 1.09 0.079
HR+/HER2+ 0.11 0.03 034 0.0001 0.18 0.05 0.63 0.007
Histologic grade
2 1 (Ref) 1 (Ref)
3 0.99 0.60 1.61 0.96 0.98 0.54 1.79 0.958
Clinical N stage
NO 2.62 1.10 626  0.03 2.60 0.92 7.31 0.070
N1 1 (Ref) 1 (Ref)
N2 0.81 0.29 228  0.686 1.45 0.46 4.57 0.526
N3 1.37 0.88 2.13 0.167 2.42 1.41 4.15 0.001
Radiologic response to NAST (breast and axilla)
Complete response 0.34 0.11 1.07 0.065 0.70 0.21 2.36 0.567
Partial response 1 (Ref) 1 (Ref)
Stable/disease progression 2.10 1.14 3.87 0.018 1.45 0.67 3.15 0.344
Unknown 0.41 0.10 1.69 0219 0.55 0.13 2.39 0.426
Lymphovascular invasion
No 1 (Ref) 1 (Ref)
Yes 1.75 1.14 2.69  0.011 1.42 0.85 2.38 0.182
Unknown 0.67 0.16 2.81 0.588 0.72 0.09 5.52 0.754
pCR (breast and axilla)
No 1 (Ref) 1 (Ref)
Yes 0.25 0.13 0.49  0.00001 0.31 0.15 0.65 0.002

Significant p values given in bold (p <0.05)

ClI, confidence interval; BMI, body mass index; HR, hormone receptor; HER2, human epidermal growth
factor receptor 2; NAST, neoadjuvant systemic therapy; pCR, pathologic complete response
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modified radical mastectomy and comprehensive adjuvant
radiation therapy after neoadjuvant systemic therapy. This
remains the standard of care in the absence of evidence that
de-escalation of surgery is an oncologically safe strategy for
this population with aggressive disease.

SUPPLEMENTARY INFORMATION The online version con-
tains supplementary material available at https://doi.org/10.1245/
$10434-023-13906-5.
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