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Incidence, characteristics, and management of central nervous 
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BACKGROUND: Patients with inflammatory breast cancer (IBC) have a high risk of central nervous system metastasis (mCNS). The pur-

pose of this study was to quantify the incidence of and identify risk factors for mCNS in patients with IBC. METHODS: The authors 

ret-rospectively reviewed patients diagnosed with IBC between 1997 and 2019. mCNS- free survival time was defined as the date from the 

diagnosis of IBC to the date of diagnosis of mCNS or the date of death, whichever occurred first. A competing risks hazard model was used to 

evaluate risk factors for mCNS. RESULTS: A total of 531 patients were identified; 372 patients with stage III and 159 patients with de novo 

stage IV disease. During the study, there were a total of 124 patients who had mCNS. The 1- , 2- , and 5- year incidence of mCNS was 5%, 9%, and 

18% in stage III patients (median follow- up: 5.6 years) and 17%, 30%, and 42% in stage IV patients (1.8 years). Multivariate analysis identified 

triple- negative tumor subtype as a significant risk factor for mCNS for stage III patients. For patients diagnosed with metastatic disease, 

visceral metastasis as first metastatic site, triple- negative subtype, and younger age at diagnosis of metastases were risk factors for mCNS. 

CONCLUSIONS: Patients with IBC, particularly those with triple- negative IBC, visceral metastasis, and those at a younger age at di-agnosis of 

metastatic disease, are at significant risk of developing mCNS. Further investigation into prevention of mCNS and whether early detection 

of mCNS is associated with improved IBC patient outcomes is warranted. Cancer 2022;128:4085-4094  © 2022 American Cancer Society.  
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INTRODUCTION
Previous studies have demonstrated a relatively high incidence of central nervous system metastasis (mCNS) in patients 
with breast cancer, in particular in patients with inflammatory breast cancer (IBC).1– 5 These studies have been limited by 
the rarity of the diagnosis and resultant limited numbers of eligible patients. Younger age and tumor subtype, specifically 
triple- negative and human epidermal growth factor receptor 2 (HER2)- positive tumors, have been identified as risk factors 
for the development of mCNS. Disease metastatic to the central nervous system (CNS) can markedly impact quality of life,6 
and although a recent study suggested an improvement in median survival in contemporary cohorts, the prognosis remains 
limited for women with breast cancer after a diagnosis of mCNS.7

The management of brain metastases is typically guided by a number of factors including the number and size of 
intracranial metastases, patient performance status and prognosis, and whether the intracranial disease is symptomatic.8– 10 
Because many systemic therapies do not penetrate the blood– brain barrier effectively,11 often radiotherapy and/or surgical 
resection is recommended. Despite the propensity toward mCNS in certain subgroups of patients with breast cancer, par-
ticularly those with HER2+ or triple- negative breast cancer (TNBC),12– 16 consensus guidelines published by the National 
Comprehensive Cancer Network do not recommend routine screening magnetic resonance imaging (MRI) of the brain to 
evaluate for mCNS in women with breast cancer.17

The purpose of this study was to quantify the incidence of and risk factors for mCNS in a population of patients with 
IBC and to estimate survival after a diagnosis of mCNS. Additionally, given improvements during the study period in surgi-
cal and radiosurgical techniques and the development of systemic therapies with increased CNS penetrance, we investigated 
trends in the utilization of surveillance brain MRI. Last, we described the patterns of the treatment of intracranial disease, 
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specifically the utilization of whole brain radiotherapy 
(WBRT) over time.

MATERIALS AND METHODS

Study design and patient selection
This study was a retrospective review of patients with 
IBC diagnosed between January 1, 1997, and December 
31, 2019, who were seen at the IBC Program at Dana- 
Farber Cancer Institute and were enrolled in an institu-
tional review board– approved IBC registry. Patients with 
both stage III and stage IV IBC were included. The meth-
ods of an earlier analysis have been previously described.1 
Eligible patients presented with signs and symptoms con-
sistent with a clinical diagnosis of IBC, as defined by the 
American Joint Committee on Cancer and International 
Expert Consensus diagnosis criteria for IBC.18,19 Patients 
with both stage III and stage IV disease at diagnosis were 
included. Patients had a minimum of 2 weeks of follow- up. 
All patients in the IBC registry were included in this study.

Statistical analysis
The primary end point of the study was the cumulative 
incidence of mCNS with death as a competing risk. CNS- 
metastasis- free survival time was defined as the date from the 
diagnosis of IBC to the date of diagnosis of mCNS or the 
date of death, whichever occurred first, or censoring at the 
date of the most recent follow- up. For the subgroup analy-
sis of patients who completed trimodality therapy (TMT), 
consisting of preoperative chemotherapy, surgery, and ra-
diotherapy, the completion date of TMT was the starting 
time for estimating cumulative incidence of mCNS.

Using the Fine and Gray method,20 a competing risks 
hazard model for patients with Stage III disease at diag-
nosis was used to assess if specific patient, pathologic, or 
treatment variables were associated with mCNS; subdistri-
bution hazard ratios (sHR) with 95% confidence intervals 
(CI) were reported. To reduce the utilization of time- 
varying covariates, only patients who underwent surgery 
were included in the group of patients with stage III IBC 
and the starting point for the time to mCNS was the date 
of surgery. Variables included in this model were age at di-
agnosis, menopausal status, tumor grade, tumor subtype, 
involved lymph node (LN) location (no LN involvement, 
axillary lymph nodes [ALN] alone, ALN plus additional 
LN sites), dermal lymphatic invasion, preoperative re-
ceipt of HER2- directed therapy (for HER2+ disease), and 
pathologic complete response at the time of surgery.

All patients with metastatic disease were included in 
a separate model. Variables included in this model were 
age at diagnosis of metastatic disease, tumor grade, tumor 

subtype, first site of metastatic disease (bone, serosa, soft 
tissue, and viscera), and metastatic disease at diagnosis or 
subsequent development of metastatic disease after presen-
tation with stage III disease at diagnosis. The classification 
of first site of metastatic disease was done hierarchically 
for patients who reported multiple first sites of metastasis 
based on the site with the worst prognosis where metastatic 
disease was identified. The hierarchy was defined as: bone 
< soft tissue < visceral (internal organs) < serosa < CNS, 
with mCNS deemed the poorest prognostic location. 
Excluded from the analysis of patients with metastatic dis-
ease were five patients with mCNS at the time of IBC di-
agnosis and 22 patients with stage III disease at diagnosis 
who developed mCNS as the first site of metastatic dis-
ease. However, these stage III patients were included in the 
stage III model if they underwent surgery. Analyses were 
performed using SAS software version 9.4 (SAS Institute, 
Cary, North Carolina).

RESULTS
A total of 531 patients met eligibility criteria for inclusion. 
Patient, tumor, and treatment characteristics are shown in 
Table 1. The median age at diagnosis was 51 years (range, 
24– 91 years). The majority of patients (n  =  372, 70%) 
presented with stage III disease. A total of 159 patients 
(30%) had metastatic disease at diagnosis; of these, five 
(3%) had mCNS at diagnosis in addition to distant meta-
static disease. The distribution of tumor subtypes included 
157 (30%) estrogen receptor (ER)- positive or progester-
one receptor (PR)- positive (also called hormone receptor 
[HR]- positive) and HER2−; 114 (21%) HR− HER2+; 
113 (21%) HR+ HER2+; 125 (24%) HR− HER2− or 
triple- negative (TN); and 22 (4%) with unknown subtype 
due to missing receptor data.

During the study, there were a total of 124 patients 
who had mCNS (23% of all patients), including the previ-
ously mentioned five patients with mCNS at diagnosis and 
49 patients (9% of all 531 patients) for whom the CNS was 
their first site of disease recurrence or progression. Of these 
124 patients for whom the type of mCNS was known, 102 
had parenchymal metastases and 35 had leptomeningeal 
disease, with 20 having both parenchymal and leptomen-
ingeal disease. During the observed follow- up, 258 of 531 
patients (49%) died, including 83% (103/124) of patients 
with mCNS. The median overall survival after a diagnosis 
of mCNS was 0.6 years (95% CI, 0.5– 0.8). When strati-
fied by date of diagnosis, patients diagnosed with IBC be-
tween 2000 and 2008 had a median survival after mCNS 
of 0.6 years (interquartile range [IQR], 0.2– 1.2) similar to 
those diagnosed 2009 or later (0.6 years; IQR, 0.2– 1.6). 
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When stratified by tumor type, patients with TN- IBC had 
the shortest median overall survival (OS) after being di-
agnosed with mCNS (0.2 years; IQR, 0.1– 0.5) compared 
to patients with HR+ HER2− (0.6 years; IQR, 0.2– 1.2) 
or HER2+ IBC (1.4 years; IQR, 0.6– 3.7) (Fig. 1). When 
stratified by tumor type and excluding patients with 
known leptomeningeal disease, the median OS after being 
diagnosed was similar to the overall population: TN- IBC, 
0.2 years (IQR, 0.1– 0.6); HR+ HER2−, 0.6 years (IQR, 
0.2– 1.2); and HER2+, 1.5 years (IQR, 0.8– 4.5). Of the 
35 patients with leptomeningeal disease, 11 (31%) were 
treated with WBRT alone; four (11%) were treated with 
WBRT and intrathecal (IT) chemotherapy; one (3%) re-
ceived WBRT, IT chemotherapy, and systemic therapy; 
eight (23%) received WBRT and systemic therapy; one 
(3%) received IT chemotherapy and systemic therapy; two 
(6%) received systemic therapy alone; three (9%) received 
IT chemotherapy alone; five (14%) transitioned to hospice 
after the diagnosis without further cancer- directed thera-
pies; and the treatment of one (3%) patient was unknown.

At a median follow- up of 5.6 years (range, 0.3– 21.9) 
for the 372 patients with stage III disease at diagnosis, 
66 developed mCNS, and 76 died before a diagnosis of 
mCNS. The 1- , 2- , and 5- year cumulative incidence of 
CNS metastasis after diagnosis in this population was 5% 
(95% CI, 3%– 7%), 9% (95% CI, 6%– 12%), and 18% 
(95% CI, 14%– 23%), respectively (Fig. 2A). Of these 66 
patients, 17 (26%) developed mCNS as their first and only 
site of distant disease. Five additional patients (8%) devel-
oped mCNS synchronously with extracranial distant dis-
ease. Of the 372 patients with stage III disease at diagnosis, 
304 (82%) completed TMT. Within this subgroup, 51 pa-
tients developed mCNS and 58 patients died before devel-
oping mCNS. The 1- , 2- , and 5- year cumulative incidence 
of CNS metastasis after TMT in this population (n = 304) 
was 5% (95% CI, 3%– 8%), 11% (95% CI, 8%– 16%), 
and 19% (95% CI, 14%– 24%), respectively (Fig. 3A).

Results of the multivariate competing risk modeling 
for patients presenting with stage III disease who under-
went surgery (n = 343) are shown in Table 2. In this sub-
group, 58 patients were diagnosed with mCNS and 66 
patients died before developing mCNS. In this analysis, 
patients with TN- IBC were more likely to develop mCNS 
than those with HR+ HER2− cancers (sHR, 1.98; 95% 
CI, 1.02– 3.84). The remaining variables did not show a 
significant association.

Within the cohort of 154 patients with stage IV 
disease at diagnosis and without mCNS at a median 
follow- up of 1.8 years (range, 0.2– 17.6), 53 developed 
mCNS and 36 died before a diagnosis of mCNS. The 

TABLE 1. Patient and Tumor Characteristics 
(n = 531)

Stage at diagnosis Total

III IV

No. % No. % No. %

Total patients 372 100 159 100 531 100
Age at diagnosis (years)
Median 50 52

<40 63 17 33 21 96 18
40– 50 131 35 38 24 169 32
>50 178 48 88 55 266 50

Menopausal status at diagnosis
Pre/peri 195 52 74 47 269 51
Post 167 45 83 52 250 47
Unknown 10 3 2 1 12 2

Tumor grade
I 6 2 3 2 9 2
II 99 27 33 21 132 25
III 215 58 95 60 310 58
Unknown 52 14 28 18 80 15

Tumor subtype
HR+/HER2+ 73 20 40 25 113 21
HR−/HER2+ 74 20 40 25 114 21
HR+HER2− 114 31 43 27 157 30
HR−/HER2− 98 26 27 17 125 24
Unknown 13 3 9 6 22 4

Involved LNs
Axillary only 213 57 46 29 259 49
Axillary + additional LN 

involvement
95 26 96 60 191 36

None 64 17 17 11 81 15
PCR at time of surgery

Yes 69 19 11 7 80 15
No 272 73 53 33 325 61
Had surgery, PCR unknown 2 1 2 1 4 1
Did not have surgery 29 8 93 58 122 23

Completion of trimodality 
therapy
Yes 304 82 50 31 354 67
No 68 18 109 69 177 33

Site of first metastasisa

Soft tissue 49 13 61 38 110 21
Bone 20 5 27 17 47 9
Serosa 31 8 — — 31 6
Viscera 55 15 66 42 121 23
CNS 22 6 5 3 27 5
No metastasis 195 52 — — 195 37

Development of CNS metastases
Yes 66 18 58 36 124 23
No 306 82 101 64 407 77

Timing of development of CNS 
metastases
Stage III relapsed/progressed 

in CNS first
22 6 — — 22 4

Stage IV CNS at diagnosis — — 5 3 5 1
Stage IV progressed in CNS 

first
— — 27 17 27 5

CNS after other site of relapse/
progression

44 12 26 16 70 13

Did not develop CNS metastases 306 82 101 64 407 77

Abbreviations: CNS, central nervous system; HER2, human epidermal growth 
factor receptor 2; HR, hormone receptor; LNs, lymph nodes; PCR, pathological 
complete response.
aSite of first metastasis is hierarchically defined based on the patient’s site of 
metastasis associated with the worst prognosis. The hierarchy was defined as: 
bone < soft tissue < visceral < serosa < CNS, with CNS being considered the 
site with the worst prognosis.

Brain metastases in patients with IBC/Warren et al

Cancer December 1, 2022 4087

 10970142, 2022, 23, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.34441 by B

righam
 &

 W
om

ens H
ospital, W

iley O
nline L

ibrary on [04/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1- , 2- , and 5- year cumulative incidence of CNS metas-
tasis after diagnosis in this population was 17% (95% 
CI, 12%– 24%), 30% (95% CI, 22%– 37%), and 42% 
(95% CI, 32%– 51%), respectively (Fig.  2B). Fifty of 
these patients (32%) received TMT, of whom four de-
veloped mCNS before completing TMT. Of the remain-
ing 46 patients, 14 developed mCNS and 10 died before 
developing mCNS. The 1- , 2- , and 5- year cumulative 
incidence of CNS metastasis after TMT in this popu-
lation was 21% (95% CI, 10%– 34%), 28% (95% CI, 
16%– 43%), and 35% (95% CI, 20%– 50%), respec-
tively (Fig. 3B).

Results of the modeling for patients diagnosed with 
metastatic disease either at diagnosis or as disease re-
lapse or progression during the study period (n = 309) 
without CNS as the first site of metastases are shown in 
Table  3. In this subgroup, 97 patients were diagnosed 
with mCNS and 101 patients died before developing 
mCNS after their stage IV diagnosis. Patients with vis-
ceral metastasis as their first site of metastatic disease 
experienced a significantly higher risk of mCNS than 
those with bone as their first site (sHR, 1.96; 95% CI, 
1.08– 3.58). Patients with TN- IBC were also more likely 
to develop mCNS compared with those with HER2+ 
disease (sHR, 2.31; 95% CI, 1.25– 4.13). Patients who 
were older at the time of diagnosis of metastatic disease 

were less likely to be diagnosed with mCNS (sHR, 0.97; 
95% CI, 0.96– 0.99).

Neurologic symptoms prompted CNS imaging in 
70% (87 of 124) of patients diagnosed with mCNS. The 
specific reason to obtain CNS imaging in the remaining 
30% was unable to be captured in this retrospective study. 
The proportion of patients who were symptomatic when 
diagnosed with mCNS did not meaningfully change over 
time. The proportion of CNS imaging that was prompted 
by symptoms was 73%, 73%, 73%, 71%, and 67% during 
1997– 1999 (total number of patients diagnosed with 
mCNS during this period  =  11), 2000– 2004 (n  =  15), 
2005– 2009 (n =  15), 2010– 2014 (n =  44), and 2015– 
2019 (n = 39), respectively.

Eighty- one patients (65%) with mCNS received 
WBRT, either as monotherapy or in combination with other 
CNS- directed therapies (Table S1). Twenty- two (18%) pa-
tients received stereotactic radiosurgery alone. The percentage 
of patients receiving WBRT declined over the study period: 
73% (1997– 1999), 87% (2000– 2004), 73% (2005– 2009), 
57% (2010– 2014), and 46% (2015– 2019).

DISCUSSION
Our study demonstrated that patients with IBC have a 
high incidence of mCNS, approaching 20% at 5 years for 

Figure 1. Survival after diagnosis of central nervous system metastases (mCNS) according to tumor subtype among 124 patients with 
inflammatory breast cancer who had mCNS at diagnosis or subsequently developed mCNS.
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patients with stage III disease and 30% at 2 years for those 
with de novo stage IV disease. Because most patients in 
this study were diagnosed with mCNS in the context of 
neurologic symptoms, it is likely that the true incidence of 
mCNS in patients with IBC is even higher than reported 

in our study because some patients likely have undetected, 
asymptomatic mCNS.

Our results are consistent with previously reported 
data from Uemura and colleagues,3 who found a 5- year 
incidence of mCNS in 589 patients presenting with 

Figure 2. Cumulative incidence of central nervous system metastasis (mCNS) and of death without mCNS for (A) 372 patients 
presenting with stage III inflammatory breast cancer (IBC) and (B) 154 patients presenting with stage IV IBC (and without mCNS at 
presentation).

(A)

(B)
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stage III IBC of 15.8%. Dawood and colleagues2 eval-
uated the incidence of mCNS disease and reported that 
patients with HR+ HER2− IBC had a lower risk of de-
veloping brain metastases compared to women with TN- 
IBC (HR, 0.55; 95% CI, 0.19– 1.51). Our study also 

identified a significantly higher risk of mCNS in patients 
with TN- IBC compared to those with HR+ HER2− dis-
ease in our stage III model. This stands in comparison 
to the study by Uemura et al.3 that did not identify any 
significant associations with ER or HER2 status in their 

Figure 3. Cumulative incidence of central nervous system metastasis (mCNS) and of death without mCNS for (A) 304 patients 
presenting with stage III inflammatory breast cancer (IBC) who completed trimodality therapy and (B) 46 patients presenting with 
stage IV IBC who completed trimodality therapy.

(A)

(B)
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multivariate model in patients with stage III IBC. In 
our model of patients with metastatic disease, patients 
with TN- IBC were also more likely to develop mCNS 

compared with patients having HER2+ disease. Patients 
with TNBC, not limited to IBC, have been shown 
to have a higher risk of both local and distant disease 

TABLE 2. Competing Risk Regression Model Examining Patient and Tumor Features as Risk Factors for Mcns 
in Patients with Stage III Inflammatory Breast Cancer at Diagnosis who Underwent Surgery (n = 343)

Risk factor Alive, mCNS free mCNS ever
Death with-
out mCNS sHRa 95% LCL 95% UCL

Age at diagnosis (years) 0.98 0.94 1.01
Menopausal status at diagnosis

Pre/peri/unknown 122 36 29 — — — 
Post 97 22 37 1.05 0.50 2.23

Tumor grade
I/II/unknown 91 24 29 — — — 
III 128 34 37 1.08 0.63 1.85

PCR
Yes 58 5 6 — — — 
Had surgery, PCR unknown 1 — 1 — — — 
No 160 53 59 2.32 0.86 6.26

Subtype and use of neoadjuvant AHER2 
treatment
HR+, HER2− (no AHER2) 70 17 21 — — — 
HER2+, AHER2 91 10 8 0.71 0.31 1.61
HER2+, no AHER2 14 7 8 1.43 0.63 3.22
HR−, HER2− (no AHER2) 38 22 27 1.98 1.02 3.84
Unknown 6 2 2 0.95 0.28 3.23

Involved LNs
Axillary LN only 126 36 39 — — — 
Axillary plus additional LN involvement 61 10 14 0.76 0.37 1.58
None 32 12 13 1.08 0.55 2.13

Dermal lymphatic invasion
No 142 43 46 — — — 
Yes 77 15 20 0.76 0.39 1.46

Abbreviations: AHER2, anti- HER2; HER2, human epidermal growth factor receptor 2; LCL, lower confidence limit; LNs, lymph nodes; mCNS, central nervous system 
metastases; PCR, pathological complete response; sHR, subdistribution hazard ratio; UCL, upper confidence limit.
asHR for cumulative incidence of mCNS in the presence of competing risk of death without mCNS with 95% confidence intervals (LCL, UCL).

TABLE 3. Competing Risk Regression Model Examining Patient and Tumor Features as Risk Factors for Mcns 
in Patients with Stage IV Inflammatory Breast Cancer that did not Present with Cns Metastases (n = 309)

Risk factor Alive, mCNS free mCNS
Death with-
out mCNS sHRa 95% LCL 95% UCL

Age at diagnosis of metastases (years) 0.97 0.96 0.99
Tumor grade

I/II/unknown 53 38 40 — — — 
III 58 59 61 1.01 0.67 1.53

Tumor subtype
HR+, HER2− 35 20 33 — — — 
HER2+ 56 39 26 1.33 0.78 2.27
HR−, HER2− 16 32 36 2.27 1.25 4.13
Unknown 4 6 6 1.44 0.61 3.37

First site of metastatic diseaseb

Bone 18 12 17 — — — 
Serosa 5 8 18 1.45 0.54 3.92
Soft tissue 49 29 32 1.29 0.67 2.47
Viscera 39 48 34 1.96 1.08 3.58

Metastatic disease classification
Subsequent progression 46 44 65 — — — 
De novo at diagnosis 65 53 36 1.28 0.81 2.03

Abbreviations: CNS, central nervous system; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; LCL, lower confidence limit; mCNS, central 
nervous system metastases; sHR, subdistribution hazard ratio; UCL, upper confidence limit.
asHR is subdistribution hazard ratio for cumulative incidence of mCNS in the presence of competing risk of death without mCNS with 95% confidence intervals (LCL, 
UCL).
bSite of first metastasis is hierarchically defined based on the patient’s site of metastasis associated with the worst prognosis. The hierarchy was defined as: bone < 
soft tissue < visceral < serosa < CNS, with CNS being considered the site with the worst prognosis.
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recurrence compared with other breast cancer subtypes, 
higher rates of developing brain metastasis after lumpec-
tomy for early- stage breast cancer, and a higher propor-
tional incidence of having brain metastasis at the time of 
breast cancer diagnosis.21– 23

In our model of patients with metastatic IBC, the 
presence of visceral metastasis compared to bone metastasis 
was associated with a higher risk of developing mCNS. We 
also showed that younger patients are at a higher risk of de-
veloping mCNS, consistent with other studies of women 
with metastatic breast cancer (not IBC specifically).24 Prior 
studies evaluating IBC patients specifically have not iden-
tified first extracranial site of metastatic disease or patient 
age to be risk factors for mCNS, perhaps because of small 
numbers of patients in these other studies.2,3

In this study, where the majority of patients were diag-
nosed with mCNS in the context of neurologic symptoms, 
60% of the patients received WBRT. A stable number of 
patients were diagnosed with symptomatic mCNS over the 
study period, suggesting that there was not an increase in 
utilization of surveillance brain MRI over time. However, 
the utilization of WBRT did decline over the study pe-
riod, likely reflective of the accumulating data during this 
time showing equivalent overall survival and decreased 
neurocognitive toxicity when omitting WBRT from man-
agement paradigms in the context of limited intracranial 
metastases.8,9 Despite this trend away from using WBRT, 
we found that even in the most recent cohort (2015– 2019) 
of patients diagnosed with CNS disease, nearly half still 
received WBRT, possibly reflective of a significant bur-
den of intracranial disease seen in our IBC population. 
Although hippocampal- avoidance WBRT,25 if clinically 
appropriate to recommend, and memantine26 have been 
shown to reduce the neurocognitive side effects of WBRT, 
patients still experience short-  and long- term sequelae of 
WBRT. Patterns of the treatment of intracranial disease in 
IBC have not been previously reported. Early detection of 
mCNS in IBC using surveillance brain MRI may facili-
tate the identification of limited intracranial disease bur-
den, thus enabling focal local therapy with surgery and/
or stereotactic radiosurgery. The high incidence of mCNS 
in patients with IBC and the high utilization of WBRT 
in our study lend support to the investigation of surveil-
lance brain MRI in this patient population. An ongoing 
prospective study of screening brain MRI in patients with 
stage III IBC at diagnosis is currently underway as a means 
by which to prospectively quantify the incidence of CNS 
metastasis, determine the rates of utilization of WBRT, 
and capture patient- reported quality of life outcomes 
(NCT04030507).

The limitations of our study are inherent to any ret-
rospective study and include the following: it was single- 
institution cohort of patients seen at the Dana- Farber 
Cancer Institute, and recommendations regarding the de-
cision to obtain brain imaging for asymptomatic patients 
and/or treatment were made at the discretion of the treat-
ing clinical team. Additionally, we were unable to capture 
whether systemic therapies with potential CNS penetra-
tion were specifically recommended to address mCNS, 
which also may have influenced local therapy recommen-
dations. Another limitation is inherent to all studies fo-
cused on a rare disease such as inflammatory breast cancer 
(i.e., small numbers of patients diagnosed with the disease) 
requiring our analysis to encompass a wide period of time 
(1997– 2019), during which the treatment and diagnosis of 
mCNS disease was actively changing.

To our knowledge, however, this study represents the 
largest cohort of patients with IBC diagnosed with mCNS 
treated at a single institution. Our study is unique for its 
analysis of patients with metastatic IBC, either de novo 
or diagnosed at disease relapse, and for the discovery of a 
very high incidence of developing mCNS. It offers novel 
insight into the high incidence of symptomatic mCNS in 
our population of patients with IBC and the ongoing uti-
lization of WBRT in the treatment of mCNS in patients 
with IBC. The multivariable analysis did identify several 
risk factors for the development of mCNS, which could 
have implications for surveillance and prognosis. Our 
findings suggest there may be a role for early detection of 
asymptomatic mCNS in this high- risk patient population 
and this strategy is currently under investigation.

In conclusion, patients with IBC, specifically those 
with extracranial metastatic disease, are at significant risk 
of developing mCNS. At particularly high risk are those 
patients with TN- IBC, visceral metastasis, and those diag-
nosed with metastatic disease at a younger age. Treatment 
of mCNS often includes WBRT, putting patients at risk for 
resultant neurocognitive toxicities. Further investigation 
into prevention of mCNS and whether earlier detection 
of mCNS results in better patient outcomes is warranted. 
Patients with IBC should be included in clinical trials fo-
cused on mCNS.
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