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ABSTRACT
Background: Primary inflammatory breast cancer (IBC) is a rare and aggressive entity whose
prognosis has been improved by multimodal therapy. However, 5-year overall survival (OS) remains

poor. Given its low incidence, the prognosis of IBC at metastatic stage is poorly described.

Methods: This study aimed to compare OS calculated from the diagnosis of metastatic disease
between IBC patients and non-IBC patients in the ESME database (N=16,702 patients). Secondary
objectives included progression-free survival (PFS) after first-line metastatic treatment, identification

of prognostic factors for OS and PFS, and evolution of survival during the study period.

Results: From 2008 to 2014, 7,465 patients with metastatic breast cancer and known clinical status
of their primary tumor (T) were identified (582 IBC and 6,883 non-IBC). Compared with metastatic
non-IBC, metastatic IBC was associated with less hormone receptor-positive (44% vs 65.6%), more
HER2-positive (30% vs 18.6%), more triple-negative (25.9% vs 15.8%) cases, more frequent de novo
M1 stage (53.3% vs 27.7%; p<0.001), and shorter median disease-free interval (2.02 years vs. 4.9
years; p<0.001). With a median follow-up of 50.2 months, median OS was 28.4 [95%Cl 24.1-33.8]
versus 37.2 months [95%Cl 36.1-38.5] in metastatic IBC and non-IBC cases, respectively (p<0.0001,
log-rank test). By multivariate analysis, OS was significantly shorter in the metastatic IBC group
compared with the metastatic non-IBC group (HR 1.27 [95%Cl 1.1-1.4], p=0.0001). Survival of

metastatic IBC patients improved over the study period: median OS was 24 months [95%Cl 20-31.9],
29 months [95%CI 21.7-39.9] and 36 months [95%Cl 27.9-NE] if diagnosis of metastatic disease was

done until 2010, between 2011 and 2012, and from 2013, respectively(p=0.003).

Conclusions: IBC is independently associated with adverse outcome when compared with non-IBC in

the metastatic setting.

Key words: metastatic breast cancer, inflammatory breast cancer, real-life study, prognostic

factors, multimodal therapy



HIGHLIGHTS OF THE MANUSCRIPT

e Inflammatory breast cancer (IBC) is a rare and aggressive form of breast cancer with poor
prognosis.

e OS were compared between IBC and non-IBC patients in national French cohort of metastatic
breast cancer (ESME)

e IBC was correlated with more pejorative histologic characteristics: more HER2+, more triple
negative and less HR positive.

¢ Qutcomes (OS and PFS) were significantly and independently worse in IBC than non-IBC
metastatic breast cancer.



INTRODUCTION

Primary inflammatory breast cancer (IBC) is a rare (5% of all cases) and aggressive form of
breast cancer. IBC is classified as T4d in the American Joint Committee on Cancer (AJCC)
Cancer Staging, eighth edition'?, and diagnosis is based on inflammatory clinical signs arising
quickly and pathological confirmation of an invasive carcinoma. Survival of IBC patients was
greatly improved by the introduction of a multimodal therapeutic strategy including
neoadjuvant chemotherapy. However, the 5-year survival of non-metastatic stages still

remains close to 50-60% 2.

Such a poor prognosis of IBC is due in a large part to its strong metastatic potential. Thus,
patients with IBC are three times as likely as those with non-inflammatory breast cancer
(non-IBC) to present with metastasis on diagnosis>*>®’. In addition, several retrospective
studies comparing non-metastatic IBC and locally advanced non-IBC have suggested a
significantly worse outcome®°0, Yet, in the neoadjuvant setting, our recent results suggest

that IBC is not less sensitive to chemotherapy than non-IBC.

Among stage |V disease, whether the outcome of IBC patients is worse than that of non-IBC
is still under debate. An analysis of the Surveillance Epidemiology and End Results (SEER)
registry found a reduced breast cancer-specific survival in stage IV IBC (n=1,085) compared
to stage IV non-IBC (n=13,280), but the limited number of available clinical data prevented
specific multivariate analysis'?2. A recent monocentric study from the MD Anderson Cancer
Center involving 1,504 patients with stage IV disease, including 206 IBC and 1,298 non-IBC,
was reported. With a median follow-up period of 4.7 years, patients with IBC had a shorter
median overall survival than those with non-IBC, and IBC status was an independent poor-

prognosis factor®3. Yet, this study did not examine outcomes of metastatic IBC patients with



metachronous disease. In addition, patients were enrolled over a large period of time (from
1987 to 2012), which may favor heterogeneity of diagnostic and therapeutic procedures.
Thus, data remains limited comparing specific features and outcome of IBC at the metastatic

stage.

The Epidemiological Strategy and Medical Economics (ESME) program is an academic
initiative led by Unicancer, the French network of cancer centers, to centralize real-life data
on metastatic breast cancer (MBC). Such a large clinically-annotated cohort may be of
interest in a rare disease such as IBC. The main objective of the present study was to
describe the overall survival (OS) of metastatic IBC patients comparatively to metastatic non-
IBC patients. Secondary objectives included description of the population in terms of clinical,
pathological and therapeutic features, the progression-free survival (PFS) after first-line
metastatic treatment, specific prognostic factors, and evolution of survival outcome with

time.

MATERIALS AND METHODS

Study design and data source

We conducted a non-interventional, retrospective, comparative study based on the ESME-
MBC database that is managed by R&D Unicancer. This database gathers individual data
from all patients, male or female, 218 years, with MBC whose first metastatic disease was
treated (either completely or partially) in one of the 18 French Cancer Centers participating
in the ESME program. The resulting cohort represents a nation-wide, population-based
registry. As previously described!4, these centralized data do not contain any personal data

on patients. In compliance with the authorization delivered by the French Data Protection



agency to R&D Unicancer (Registration ID 1704113 and authorization N°DE-2013.-117,
NCT03275311), only aggregated statistical reports were provided. Moreover, in compliance
with the applicable European regulations, a complementary authorization was obtained on
14-Oct-2019 regarding the ESME research Data Warehouse. Accordingly, no informed
consent signature was required. The present study was approved by an independent ethics
committee (Comité de Protection des Personnes Sud-Est [I-2015-79). In this study, data

collection and follow-up were conducted until the cut-off date of 15, January 2016.

Raw data were generated at the Unicancer large-scale facility. Derived data supporting the

findings of this study are available from the corresponding author upon request.

Study population

Eligible patients were diagnosed for metastatic disease between 01 January 2008 and 31
December 2014 and had their initial AJCC T stage available in the database. According to
AJCC TNM classification, patients were considered as IBC (T4d) or non-IBC (TO, Tis, Tis (DCIS),
Tis (CLIS), Tis (Paget), T1, T1 mic, Tla, Tlb, Tlc, T2, T3, T4, T4a, T4b, T4c). Diagnosis of IBC
was based on clinical signs (redness, edema, “peau d'orange”) arising quickly and involving
more than one-third of the breast, with or without an underlying palpable tumor with
pathological confirmation of an invasive carcinoma. The metastatic disease was defined as
de novo (M1) when the metastasis was diagnosed synchronously or <6 months after
diagnosis of primary tumor, and recurrent (M0) when the metastasis was diagnosed >6
months after the diagnosis of primary tumor. MBC treatment strategy could include surgery,
radiotherapy, chemotherapy, targeted therapy, and endocrine therapy. Breast cancer was

hormone receptor-positive (HR+) if estrogen receptor or progesterone receptor expression



was >10% (immunohistochemistry). HER2 immunohistochemical (IHC) score 3+ or IHC score
2+ with a positive fluorescence in situ hybridization or chromogenic in situ hybridization
classified the tumors as HER2+. Four subtypes were defined according to HR and HER2
statutes: HER2+/HR-, HER2+/HR+, HER2-/HR+, and HR-/HER2- (triple-negative, TNBC). HR
and HER2 status were evaluated on primary tissue when possible or on metastatic tissue
when primary tissue was not available. Menopausal status was approximated according to

age, with 52 years as a cut-off (pre-menopausal <52 and post-menopausal >52).

Statistical analysis

Descriptive statistics were used to summarize patients’ initial characteristics at diagnosis of
metastatic disease. They were compared between groups using Chi-2’s or Fisher’s exact test
for categorical data, and Student T-test or non-parametric Wilcoxon’s test for continuous
data; a p-value <0.05 was considered statistically significant. The OS was defined as time
(months) between diagnosis of metastatic disease and date of death (any cause) or censored
to date of latest news. The PFS was defined as time between the starting date of first-line
metastatic treatment and date of first disease progression or death, or censored to date of
latest news or data cut-off (15-Jan-2016). Disease progression was defined as the
appearance of a new metastatic site, progression of existing metastasis, or local or loco-
regional recurrence of the primary tumor. Survival curves for OS and PFS with associated log-
rank tests were generated using the Kaplan Meier method. The reverse Kaplan-Meier
method was used to estimate the median follow-up duration, beginning at the date of
diagnosis of metastatic disease. Cox proportional hazards model were used to adjust on
prognostic factors the comparison of OS and PFS between IBC and non-IBC. We also used

Cox proportional hazards model to identify prognostic factors for OS and PFS in IBC patients.



Pre-specified potential prognostic factors for survival investigated in univariate Cox
proportional hazards model were: age at MBC diagnosis (<52 vs >52 years-old), molecular
subtypes (HER2+/HR+, HER2+/HR-, HR+/HER2-, TNBC), disease-free interval (synchronous,
metachronous £24 months or >24 months from primary tumor), number of metastatic sites
([0-3] vs >3), type of metastatic sites (non-visceral metastasis: bone, skin, metastatic lymph
nodes; brain visceral metastasis: brain and meninges; non-brain visceral metastasis: liver,
lung, other organ), circumstances of diagnosis (systematic exam or symptoms), recurrence
(no recurrence, local recurrence, loco-regional recurrence), first-line metastatic treatment
(endocrine therapy, chemotherapy + endocrine therapy), and previous adjuvant treatment
for MO disease (none, endocrine therapy, chemotherapy or both). Variables significant at a
10% level were included in a backward selection procedure to keep factors significant at a
5% level in the final multivariate model. Hazard Ratios (HR) are presented with 95%
confidence interval (Cl). A logistic regression model was performed to identify the risk
factors for the presence of brain metastasis. Odds ratio (OR) are presented with 95%

confidence interval (Cl). We used SAS software (version 9.4) for all statistical analyses.

RESULTS

Patients’ characteristics and treatments

Among the 16,702 patients identified in the ESME MBC database from Jan 2008 to Dec 2014,
7,465 had diagnosis of MBC and known clinical status of their primary tumor (T), including

582 IBC (T4d) and 6,883 non-IBC (Figure 1).

Patients’ characteristics at initial diagnosis of breast cancer are shown in Table 1. Almost all

IBC and non-IBC patients were female. At diagnosis of primary tumor, the median age was



not different between IBC and non-IBC patients. Lobular pathological type was less frequent
(6.9% vs. 14.1%, p<0.001). Regarding the molecular subtypes of primary tumor and
compared to non-IBC, metastatic IBC was significantly associated with less HR+/HER2-
tumors (44% vs 65.6%), more HER2+ (30% vs 18.6%), and more TNBC (25.9% vs 15.8%);
(p<0.001). Of note, HR-/HER2+ tumors were more frequent in IBC (18% vs 7%), while
HR+/HER2+ had a similar incidence between IBC and non-IBC patients. Regarding treatments
of primary tumor in patients with initial MO stage (272 IBC and 4,978 non-IBC), IBC patients
received more (neo)adjuvant chemotherapy with or without endocrine therapy (95.2% vs
75.3%) and less endocrine therapy alone (3.3% vs 17.2%) than non-IBC patients (p<0.001).

Patients’ characteristics at diagnosis of metastasis are shown in Table 2. Median age was
significantly younger (56 vs 60 years, p<0.001) and more patients were considered as pre-
menopausal (37.5% vs 29.1%, p<0.001) in IBC group. Moreover, we observed more frequent
de novo (M1 stage at diagnosis) metastatic disease (53.3% vs 27.7%; p<0.001), and shorter
median disease-free interval (2.02 years vs 4.9 years; p<0.001) in IBC patients. The median
number of metastatic sites was similar between both groups. Lung (25.5% vs. 17.7%,
p<0.001) and bone (58.1% vs. 46.9%, p<0.001) metastases were more frequent in non-IBC,
whereas lymph node (35.6% vs. 26.8%, p<0.001), brain (11.2% vs 7.3%, p<0.001), and skin
metastases (16.3% vs.9.8%, p<0.001) were more frequent in IBC. The distribution of
metastatic involvement was significantly different in MO patients between the two groups:
brain metastases (19.9% vs. 8.8%) and non-visceral metastases (43% vs. 39.5%) were more
frequent, and non-brain visceral metastases were less frequent (37.1% vs. 51.7%) in IBC than
in non-IBC patients (p<0.001). On the opposite, this distribution of metastatic sites was
similar between IBC and non-IBC for M1 patients (p=0.7). Of note, the higher frequency of

HR-HER2+ and TN subtypes in IBC vs. non-IBC was observed in both MO and M1 groups.



There were more HR- HER2+ and less TN in M1 than in MO patients and it was slightly more
pronounced in IBC than in non-IBC (Supplementary Table 1A). Thus, the different distribution
of metastatic sites between IBC and non-IBC observed in MO group only was unlikely to be
essentially explained by a different repartition in subtypes. To examine whether IBC was
independently associated with brain metastases, we performed a logistic regression analysis
including the initial stage (MO or M1), subtypes and IBC status. We found that IBC patients
have a higher risk of brain metastases even after adjustment on all these factors (OR=1.7

Cl95% [1.23-2.21]; p=0.0008) (Supplementary Table 1B)

Consistently with more de novo metastatic disease (M1 stage), the diagnosis of metastases
was more frequently based on systematic imaging work-up (63.3% vs 52.9%) than on
symptoms in IBC than in non-IBC. Regarding the first-line systemic treatment for metastatic
disease, IBC patients were treated more frequently with chemotherapy + endocrine therapy
than non-IBC patients (86.4% vs. 66.8%) and less frequently with endocrine therapy *
targeted therapy (13.6% vs 33.2%). Supplementary Table 2 displays the systemic treatments
received for metastatic disease, in whole population. Regarding anti-HER2 drugs received
during systemic treatment for metastatic disease, most of HER2+ patients received
trastuzumab at least once during the course of the metastatic disease: percentage of
patients who received trastuzumab (16.2% for non-IBC and 29.9% for IBC) correspond
approximately to HER2+ population (18.6% for non-IBC and 30% for IBC). A minority of

patients received anti-HER2 treatment of second generation in both IBC and non-IBC groups.

Overall survival and progression-free survival under first-line treatment in all patients



With a median follow-up of 50.2 months [95%Cl 0-104] in the whole population, 4,307
deaths were reported, and the median OS was 36.4 months [95%Cl 35.5-37.9]. With a similar
follow-up between both groups, the median OS was 28.4 ([95%Cl| 24.1-33.8]) vs. 37.2
months ([95%Cl 36.1-38.5]) in IBC and non-IBC cases, respectively (p<0.0001) (Figure 2A).
The 4-year OS was 31% [95%CI 27-36] in IBC and 41% [95%CIl 39-42] in non-IBC. In univariate
analysis for OS in the whole population, the Hazard Ratio (HR) for death was 1.26 [95%Cl
1.13-1.41] in IBC patients versus non-IBC patients (Supplementary Table 3). In a multivariate
Cox model including all other variables associated with OS by univariate analysis (Figure 2B),
IBC remained independently associated with shorter OS (Figure 2B, HR=1.27 [95%Cl 1.12-

1.43], p=0.0001).

Among the whole population, 7,163 patients received first-line treatment (68.3% by
chemotherapy and/or endocrine therapy and/or target therapy; 31.7% by endocrine therapy
and/or target therapy). During the follow-up, 6,232 disease progressions or deaths were
reported. The median PFS was 7.2 months [95%Cl 6.6-8.3] vs 9.5 months [95%Cl 9.1-9.8] in
IBC and non-IBC cases, respectively (p=0.01; Supplementary Figure 1A). In univariate analysis
for PFS, the Hazard Ratio (HR) for disease progression or death was 1.12 [95%Cl 1.02-1.23] in
IBC patients versus non-IBC patients (Supplementary Table 4). In a multivariate Cox model
(Supplementary Figure 1B), IBC remained associated with shorter PFS (HR=1.15 [95%Cl 1.04-

1.27], p=0.007), suggesting independent unfavorable prognostic value.

Specific prognostic factors for survival in IBC patients



We did prognostic analyses for OS and first-line PFS specifically in the group of IBC patients
(Supplementary Table 5). Four factors were independently associated with OS in multivariate
analysis: disease-free interval, nature and number of metastatic sites, and IHC subtypes
(Table 3). IBC patients with no synchronous metastatic disease (<2years vs de novo: HR=3.0
[95%CI 2.3 4.0] ;>2 years vs de novo: HR=1.5 [95%Cl 1.15-1.98] ; p<0.0001), with brain
metastases and non-brain visceral metastases (HR=2.64 [95%Cl 1.84 -3.79], and HR=2.15
[95%Cl 1.68-2.74] respectively; p<0.0001), with more than 3 metastases sites (HR=1.52
[95%Cl 1.04-2.23], p=0.03), and with HER2-negative subtypes, including triple negative
(RH+/HER2-: HR=1.51 [1.01-2.25]; HR-/HER2-: HR=3.10 [95%CI 2.05-4.70]; RH-/HER2+:
HR=0.98 [0.62-1.53] ; p<0.0001) were associated with shorter OS. Regarding the PFS under

first-line treatment, the same prognostic factors were identified (Supplementary Table 5).

Evolution of survival over time in IBC patients

During the study period (2008-2014), OS and PFS improved over time in IBC patients. Median
0S was 24 months [95%Cl 20-31.9], 29 months [95%Cl 21.7-39.9], and 36 months [95%CI
27.9-NE], when the diagnosis of metastatic disease was done until 2010, between 2011 and
2012, and from 2013, respectively (p=0.003) (Supplementary Figure 2A). The same time
effect was observed for PFS with median values equal to 6.5 months [95%CI| 5.1-7.3], 8.3
months [95%Cl 6.4-10.3], and 8.3 months [95%Cl 6.6-10.9], for each period respectively
(p=0.03; Supplementary Figure 3). However, a separate analysis by subtype revealed that a
significant improvement in OS and PFS over time (p=0.0007 and p=0.01, respectively) was
solely demonstrated in HER2+ IBC patients (Supplementary Figure 2B), but not in HER2-/HR+

(Supplementary Figure 2C) or TNBC (Supplementary Figure 2D) cases.



DISCUSSION

The present study sheds light on important clinical features of IBC treated in the metastatic
setting. First, as already described at the non-metastatic stage, metastatic IBC patients were
younger and lobular histology was uncommon. Second, the distribution of IBC subtypes was
also consistent with that observed in non-metastatic disease: IBC tumors commonly lacked
HR expression and had HER2 amplification 3% and as expected, we observed more TNBC and
HER2+ subtypes in IBC (25.9% and 30%, respectively) than in non-IBC (15.8% and 18.6%,
respectively) patients. Importantly, only HER2+/HR- were overrepresented in metastatic IBC,
while HER2+/HR+ had a similar prevalence in both IBC and non-IBC patients. This
observation confirms a specific and subtle interplay between HR and HER2 in IBC. Third,
consistent with the higher metastatic ability of IBC, more IBC than non-IBC patients had de
novo metastatic disease and, for metachronous disease, the disease-free interval was
shorter in IBC patients. Lung and bone metastases were less frequent, while skin and lymph
node locations were more frequent in IBC patients, in concordance with the known tropisms
of IBC. Of note, while the distribution of metastatic sites was similar in de novo metastatic
disease for IBC and non-IBC patients, it was not the case in recurrent disease in which brain
metastases were more common and non-brain visceral metastases were less frequent in IBC
patients. This may be related to differences in systemic treatments administered at the
initial stage, as indicated by the larger prevalence of (neo)adjuvant chemotherapy in IBC
patients from this subgroup, consistent with the recent demonstration that previous
treatments may dramatically alter genomic makeup and the resulting clinical features and

outcomes?®.



A main result of our study was the independent poor-prognosis value of IBC phenotype, on
both PFS after first-line treatment and OS. A previous study, enrolling de novo metastatic
patients (stage IV) only and conducted at a single center in a large and relatively earlier
period of time (1990-2008), also revealed that IBC phenotype independently conferred a
poor prognosis in the metastatic setting®. Thus, to our knowledge, the present series is the
largest reported to date examining the prognostic impact of IBC phenotype, focusing on a
modern era (2008-2014), and the first one including patients with both de novo and
metachronous disease, the latter representing nearly half of IBC patients with metastatic
disease in our series. The reasons behind the poorer outcome in IBC patients even when
considered at a metastatic stage are unclear. Yet, this observation supports the hypothesis
of an intrinsic distinct biology of the disease associated with higher metastatic propensity

than non-IBC, lethality, and therapeutic resistance.

Another important data generated by our study was the specific identification of prognostic
factors within the population of metastatic IBC patients. Whereas disease-free interval,
visceral involvement and the number of metastatic sites were identified as independently
associated with survival, as already described in non-IBC patients, a provocative result was
that HER2+ subtypes displayed the best outcomes, without significant differences between
HR-/HER2+ and HR+/HER2+. Conversely, triple-negative, but also luminal HR+/HER2-
subtypes, were associated with poor OS. A similar result was found for PFS, except that
HR+/HER2- and HR-/HER2+ had similar PFS as HR+/HER2+ subtypes. While the worst
outcome of triple-negative subtype was also pointed out in a recent IBC-specific Dutch study
examining the prognostic impact of molecular subtypes in metastatic IBC patients'’, a better

outcome for HER2+ compared to HR+/HER2- subtypes was not observed. However, in the



latter study only de novo metastatic IBC was considered and 25 to 31% of HER2+ patients did
not receive anti-HER2 treatment, while almost all patients with HER2+ IBC from our series
received at least trastuzumab. A recent analysis from the overall ESME database also
reported the same HER2+ subtype-associated survival advantage, suggesting that in IBC as in
non-IBC patients, anti-HER2 treatments had a major impact on the natural history of the

diseasels.

We also found a significant increase in OS and PFS over time in metastatic IBC patients.
However, it was almost exclusively restricted to the HER2+ subtypes. Yet, due to the
considered period, only a marginal part of this population received first-line pertuzumab-
trastuzumab combination and second-line trastuzumab-emtansine, both being associated
with major survival gains, rendering plausible an even more striking progress in the more
recent period. By contrast, there was no significant improvement with time for the HER2-
subtypes. Thus, as in metastatic non-IBC, therapeutic innovations are eagerly awaited in the
non-HER2+ subtypes of IBC'°. Of note, in the absence of IBC-specific data, it remains
uncertain how the recent integration of CDK4/6 inhibitors to the therapeutic management
of HR+/HER2- metastatic IBC will impact outcomes?®-23. Similarly, other therapeutics with
potential for improving OS in triple-negative subtypes, such as immune checkpoint

inhibitors, have not been specifically examined in metastatic IBC?*.

As noted earlier, patients with recurrent disease had a particularly poor prognosis, which
makes it critical to improve results in the “early” IBC setting. This may rely upon the large
use of pertuzumab in the neoadjuvant setting for HER2+ IBC, as well as the post-neoadjuvant
trastuzumab emtansine-based rescue in patients with residual disease, both being

associated with significant reduction in disease relapse?>2%2’, Similarly, the incorporation of



pembrolizumab immune checkpoint inhibitor in the neoadjuvant setting for triple-negative
subtypes may improve outcome for IBC patients as recently demonstrated in the general
population of triple-negative breast cancer?®. The ongoing PELICAN study conducted in
France specifically addresses this issue in a randomized phase Il clinical trial enrolling HER2-

negative non-metastatic IBC receiving neoadjuvant chemotherapy (NCT03515798).

A limitation of our work was that more than half of the initial population in ESME database
was excluded because of unknown clinical T status. However, we have compared patient
characteristics between those with known and with unknown T stage and found that these
populations were largely comparable (data not shown). In addition, the ultimate number of
IBC patients (n=582) in this study remains highly significant in such a rare disease. Indeed, to
our knowledge, this study is the largest one comparing outcomes in metastatic IBC and non-
IBC patients. This large cohort includes patients mostly treated in a real-life setting, avoiding
over-selection of patients enrolled in clinical trials. Additional strengths of our study rely on
the multicentric design, involving 18 academic centers across France, the relatively recent
period of study (2008-2014) compared to other studies'>*3, the quality of data collected by

expert centers, and the use of a consensual clinical definition of inflammatory breast cancer.

CONCLUSION

In this large national and multicentric study, IBC was an independent factor associated with
adverse outcome in the metastatic setting. Real-life databases are powerful tools to
investigate clinical outcomes of rare diseases such as IBC. Further translational and clinical
researches, ideally specifically dedicated to IBC, are mandatory to improve our

understanding of disease and the prognosis in this so-devastating disease.
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TABLES AND FIGURES LEGENDS
Table 1: Patients and tumor characteristics at initial diagnosis of breast cancer in the whole
population

MO: no metastasis at diagnosis and until 6 months after diagnosis. M1: de novo metastatic
disease. HR: hormonal receptors.

*Menopausal status determined by sex and age (cut-off of 52 years)

**Subtype phenotypes determined on primary tumor or, if not available, on metastatic
tissue

Table 2: Patients and tumor characteristics at metastasis diagnosis in the whole population

*Subtype phenotypes determined on metastatic tissue or, if not available, on primary tissue

Table 3: Multivariate Cox analyzes for OS and PFS in IBC

Figure 1: Flow chart

Figure 2: Overall Survival (OS) by IBC status (A) and multivariate Cox analyses for OS (B) in

the whole population



Figure 1: Flow chart
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Figure 2: Overall Survival (OS) by IBC status (A) and multivariate Cox analyses for OS (B) in

the whole population
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Table 1

Patients and tumor characteristics at initial diagnosis of breast cancer in the whole
population

MO: no metastasis at diagnosis and until 6 months after diagnosis. M1: de novo metastatic
disease. HR: hormonal receptors.

*Menopausal status determined by sex and age (cut-off of 52 years)

**Subtype phenotypes determined on primary tumor or, if not available, on metastatic
tissue

Non IBC IBC All
N=6883 N=582 N=7465 p-value
Sex
Male 67 (1.0%) 3 (0.5%) 70 (0.9%) 0.3
Female 6816 (99.0%) 579 (99.5%) | 7395 | (99.1%) '
Age at initial diagnosis (year)
Median (min; max) 54 (22;96) | 55.0 (22;91) | 54.0 (22; 96) 0.5
Menopausal status at initial
diagnosis*
No 715 (23.5%) 82 (29.3%) 797 (24.0%)
Yes 2276 (74.8%) 196 (70.0%) | 2472 | (74.4%)
NA (Men) 51 (1.7%) 2 (0.7%) 53 (1.6%) i
Missing data 3841 302 4143
Histologic type
Ductal 4760 (82.5%) 439 (89.6%) | 5199 | (83.1%)
Lobular 814 (14.1%) 34 (6.9%) 848 (13.5%)
Mixed 82 (1.4%) 3 (0.6%) 85 (1.4%) | <0.001
Other 113 (2.0%) 14 (2.9%) 127 (2.0%)
Missing data 1114 92 1206
Subtypes**
HR+ HER2+ 736 (11.6%) 63 (11.2%) | 799 | (11.6%)
HR+ HER2- 4153 | (65.6%) | 248 | (44.0%) | 4401 | (63.9%)
HR- HER2+ 442 (7.0%) 106 (18.8%) 548 (8.0%) | <0.001
HR- HER2- 998 (15.8%) 146 | (25.9%) | 1144 | (16.6%)
Missing data 554 19 573
Adjuvant treatment, only for MO N= 4978 N=272 N=5250
Adjuvant systemic treatment
Chemotherapy 1244 (25.1%) 135 (50.2%) | 1379 | (26.4%)
Chemotherapy + Endocrine
Therapy 2493 (50.2%) 121 (45.0%) | 2614 | (50.0%) < 0.001
Endocrine Therapy 854 (17.2%) 9 (3.3%) 863 (16.5%) '
Nothing 372 (7.5%) 4 (1.5%) 376 (7.2%)
Missing data 15 3 18
Adjuvant radiotherapy
No 492 (9.9%) 31 (11.4%) 523 (10.0%) 0.4
Yes 4483 (90.1%) 241 (88.6%) | 4724 | (90.0%) '




Table 2

Patients and tumor characteristics at metastasis diagnosis in the whole population

*Menopausal status determined by sex and age (cut-off of 52 years)

Non IBC IBC All
N=6883 N=582 N=7465 p-value
Age at metastasis diagnosis
(year)
Median (min; max) 60.0 (22;97) 56.0 (22;91) 60.0 (22;97) <0.001
Menopausal status at
metastasis diagnosis*
No 2004 (29.1%) 218 (37.5%) 2222 (29.8%)
Yes 4812 (69.9%) 361 (62.0%) 5173 (69.3%) <0.001
NA (Men) 67 (1.0%) 3 (0.5%) 70 (0.9%)
Metastatic status at
diagnosis
MO 4978 (72.3%) 272 (46.7%) 5250 (70.3%) <0.001
De Novo (M1) 1905 (27.7%) 310 (53.3%) 2215 (29.7%) '
Metastastic sites
Visceral disease 4018 (58.4%) 326 (56.0%) 4344 (58.2%) 0.3
Bone 4001 (58.1%) 273 (46.9%) 4274 (57.3%) <0.001
Brain 499 (7.3%) 65 (11.2%) 564 (7.6%) <0.001
Lung 1754 (25.5%) 103 (17.7%) 1857 (24.9%) <0.001
Lymph node 1843 (26.8%) 207 (35.6%) 2050 (27.5%) <0.001
Pleura 739 (10.7%) 55 (9.5%) 794 (10.6%) 0.3
Skin 677 (9.8%) 95 (16.3%) 772 (10.3%) <0.001
Liver 1898 (27.6%) 159 (27.3%) 2057 (27.6%) 0.9
Visceral involvement for
MO
N 4978 272 5250
Brain visceral metastasis 440 (8.8%) 54 (19.9%) 494 (9.4%)
Non-brain visceral 2574 | (51.7%) | 101 (37.1%) 2675 | (51.0%) <0.001
metastasis
Non-visceral metastasis 1964 (39.5%) 117 (43.0%) 2081 (39.6%)
Visceral involvement for
M1
N 1905 310 2215
Brain visceral metastasis 59 (3.1%) 11 (3.5%) 70 (3.2%)
Non-brain visceral 945 (49.6%) | 160 (51.6%) 1105 |  (49.9%) 0.7
metastasis
Non-visceral metastasis 901 (47.3%) 139 (44.8%) 1040 (47.0%)
Number of metastatic sites
Median (min; max) 1.0 (1; 8) 1.0 (1; 6) 1.0 (1;8) 0.4




Delay between initial
diagnosis and metastases
onset (year) only for MO

N 4978 272 5250
Median (min; max) 490 |(0.50;47.94)| 2.02 | (0.50;31.41) | 4.68 | (0.50;47.94)| <0.001
Diagnosis of metastatic
relapse
Systematic examination 3446 (52.9%) 356 (63.3%) 3802 (53.7%)
Symptom 3072 (47.1%) 206 (36.7%) 3278 (46.3%) <0.001
Missing data 365 20 385
Local or locoregional
relapse
None 6183 (89.9%) 537 (92.3%) 6720 (90.1%) 0.1
Local relapse 176 (2.6%) 8 (1.4%) 184 (2.5%)
Loco-regional relapse 516 (7.5%) 37 (6.4%) 553 (7.4%)
Missing data 8 0 8
First-line treatment
TEZ?:;‘?:‘;:’:ZZ:;Z‘::STG 4413 | (66.8%) 477 (86.4%) 4890 (68.3%) <0.001
Endocrine Therapy £ Target | 150 | (33 50 75 (13.6%) 2273 | (31.7%)

Therapy




Table 3
Multivariate Cox analyzes for OS and PFS in IBC

Hazard 0 Hazard 0
Variable ratio Cl95% p value ratio Cl95% p value
(01 PFS
De Novo
. (2.27 - (1.97 -
Dljﬁta:fv;rlee 6 months - 2 years 3.00 3.96) <0.0001 2.51 3.21) <0.0001
(1.15 - (1.06 -
> 2 years 1.51 1.98) 1.34 1.70)
Non-visceral
metastasis
. Visceral Brain V|sc.eral 2 64 (1.84 - <0.0001 1.69 (1.20 - <0.0001
involvement | metastasis 3.79) 2.39)
Non-brain visceral (1.68 - (1.31-
metastasis 2:15 2.74) 1.60 1.96)
Number of | 0-3
metastatic (1.04 - 0.03 (1.04 - 0.03
>3 1.52 1.47
sites 2.23) 2.06)
HR+ HER2+
(1.01- (0.76 -
HR+ HER2- 1.51 2.25) 1.05 1.44)
IHC subtype (0.62- | <0.0001 (0.59- | <0.0001
HR- HER2+ 0.98 153) 0.85 1.23)
(2.05 - (1.14 -
HR- HER2 3.10 4.70) 1.62 2.30)






