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Abstract

Objectives

Inflammatory Breast cancer (IBC) is a rare but aggive form of breast cancer. Its incidence and
behaviour in the UK is poorly characterised. Welamibd retrospective data from hospitals in the
UK and Ireland to describe the presentation, pathltreatment and clinical course of IBC in the

UK.

Materials and Methods

Patients with IBC diagnosed between 1997 -2014watéen UK and Irish hospitals were identified
from local breast unit databases. Patient chaiatts; tumour pathology and stage, and details of
surgical, systemic and radiotherapy treatment antldvi-up data were collected from electronic

patient records and medical notes.

Results

This retrospective review identified 445 patientthwWBC accounting for 0.4-1.8% of invasive
breast cancer cases. Median follow-up was 4.2 y&2% of tumours were grade 3, 56.2% were
oestrogen receptor positive, 31.3% were HER2 pesiéind 25.1% were triple negative. 20.7% of
patients had distant metastases at presentati@pitBdrimodality treatment in 86.4%, 40.1% of stag
[l patients developed distant metastases. Five-gearall survival (OS) was 61.0% for stage Il and

21.4% for stage IV patients.

Conclusions

This is the largest series of UK IBC patients régarto date. It indicates a lower incidence than in
American series, but confirms that IBC has a higl of recurrence with poor survival despite
contemporary multi- modality therapy. A nationataségy is required to facilitate translational

research into this aggressive disease.

Key words: Inflammatory breast cancer, Breast, €gricarge cohort
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Introduction

First described in 1924, inflammatory breast cafi&€) is a rare but aggressive form of invasive
breast cancer [1]. US registry data indicate tB&t &ccounts for 2-4% of breast cancer cases but up
to 10% of breast cancer deaths owing to the agsogmoor prognosis [2,3]. In other industrialised
countries the incidence of IBC varies from 0.0992 @apan) to 0.6-2.0% (ltaly ) [4,5]. No
comparable data are available for the UK, as IB&&sare not identified within National Cancer

Intelligence reports [6].

The diagnosis of IBC is based on clinical featuresrythema and skin oedema with prominent
dermal hair follicles (peau d’orange) of less tlbamonths duration [7,8], and no unique
histological identifiers [9]. Dermal lymphatic insian (DLI) with tumour emboli is considered a
histological hallmark, being the primary causehsf breast lymphatic obstruction seen in IBC, but

is identified in less than 75% of IBC cases [10].

Clinical guidelines recommend use of aggressivaainy systemic therapies; however outcomes
remain poor with series reporting high rates otesysc recurrence and poor overall survival [9, 11,
12]. A better understanding of the biology of IBXXlearly required [3], but clinical trial data for
interventions in IBC are severely limited. A 201ultidisciplinary meeting of UK specialists with
an interest in IBC resulted in the establishmenhefUK IBC consortium, [13]. Our aims are to
establish a national mechanism for conducting rebgato IBC, through provision of practical
guidelines to encourage: 1) consistent definit®)ryniform collection of diagnostic information,
and 3) standardisation of treatment approachemfdon the design of future prospective and
interventional studies, we have reviewed the inoige pathology, treatment and outcomes of UK
IBC patients with primary IBC (IBC in a previoustgrmal breast) treated at thirteen UK and one

Irish breast cancer units between 1997 and 2014.
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Patients and Methods

Breast unit databases at fourteen participatingitads were reviewed to identify patients with
primary invasive breast cancer documented as IRO@nTNM stage T4d and diagnosed between
2014 and 1997 (or as far back as records wereada)l Participating centres were chosen to
represent different geographical regions: 3 ceritoes central England; two from London; three
from the South; one from North England; two fronotand; one from Wales; one from Ireland.
Medical records were interrogated to confirm tlightified cases fulfilled clinical criteria for a
diagnosis of IBC published at the time of presenig7-9]. Patients received treatment and follow-
up according to local protocols. The total numktfdsreast cancer cases diagnosed at each unit
during the record availability period was requeskta were collected from hospital electronic
patient records and patient case notes. Patierictieaistics, imaging findings, tumour pathology,
disease stage, and treatment received pathologsabnse rate, time to loco-regional and distant
disease recurrence, site of metastases, and oseralal were recorded. Follow-up data were
censored at last clinic attendance. Hormone recéptels equivalent to an Allred score of >2 were
categorised as positive [14]. A complete patholaigiesponse after primary chemotherapy was
defined as no residual invasive carcinoma withanttreast (DCIS permitted) following surgery and
no evidence of metastatic disease within resegtegh nodes. A partial response was defined as

showing residual disease following surgery with edeatures of response to therapy [15].

All data collections were registered and approeedlly. Storage and transfer of

anonymized data were performed according to in&iital governance protocols.

Satistical Analyses

Summary statistics were used to describe both tahanalyses were performed in STATA v11.2.
Overall survival (OS) and distant relapse free sah(DRFS) were assessed using Kaplan-Meier
curves and their corresponding hazard rates werkiaed using Cox proportional hazards

model. OS and DRFS were assessed as time fronofliateasive breast cancer diagnosis to death

from any cause (OS), and to date of distant relapseath from breast cancer (DRFS). Patients
4
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who had not experienced an event at the time dfsisavere censored at their date of last follow-

up. Patients with Stages Ill and IV at presentatvene analysed separately for OS.

Results

A total of 445 patients with IBC diagnosed betwe¥31-2014 were identified by the 14

participating hospitals. Ten breast cancer unitwipged numbers of total invasive breast cancer
cases diagnosed during the search period; theeinc&dof IBC at these units ranged from 0.4%-
1.8%. Full details of the hospitals involved andminer of cases submitted are provided in

Supplementary Table 1.

Patient Characteristics

Table 1 demonstrates patient demographics. Medjaratdiagnosis of IBC was 56 years, (range
26-92). Data on ethnicity were available for 248eyds: 88.7% of these were white/Caucasian.
Body mass index data were available for 160 pati¢®6%); median BMI at presentation was
28.72kg/m (range 18.2-48.9) with 26.3% within the World Healdrganisation healthy weight
category (BMI 18.5-24.9 kg/fjy 31.9% being overweight (BMI 25.0-29.9 kdjmand 41.3%

being obese (BM* 30.0 kg/m).

Presentation and Diagnostics

Patient presentation details were provided for @X&s and 19% (43) of these were treated for
presumed infection prior to diagnosis of IBC. Saiaqdpic results were available for 314 cases
(Table 1). Four patients had bilateral tumoursnéasurable tumour mass was visible on initial
imaging in 276 cases (87.9%) with a median siz0afhm (range 5.4-145), whilst diffuse changes
only were visible in 38 (12.1%). Ommeindred andorty-two tumours were multifocal (40.5%) and
oedema was present in 250 (82.8%). All patientseheare biopsy. Skin punch biopsies were
performed in 18 cases: 13 (72.2%) were positivarfalignantcells. Abnormakxillary lymph

nodes were seen on imaging in 301 cases (86.7%g.dbecore biopsy and/or fine needle
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aspiration of axillary lymph nodes were availalide252 cases, and 214 of these (84.9%) were
positive for malignant cells. Evidence of distargtastases at presentation was found in 20.7% of

patients (90/434).
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. . Number . Number
Patient demographics (n =445) Percentage Imaging lnﬂ49”’ Percentage
Year of Diagnosis Sonographic appearance
1990-2000 9 2 Measurable tumour mass 276 87.9
2001-2005 41 9.2 Diffuse changes only 38 12.1
2006-2010 204 45.8 Missing 135 30.1
2011-2015 191 42.9 Multifocal disease
Missing 0 0 Yes 142 40.5
Age / years No 209 59.5
Median (range) 56 (26--92) Missing 98 21.8
Ethnicity Diameter of tumour mass/mm
White/Caucasian 220 88.7 Median, (range) 40 (5.4-145)
Asian 13 5.2 Missing 135
Black 12 4.8 Oedema
Other 3 1.2 Yes 250 82.8
Missing 197 44.3 No 52 17.2
Treatment of Stage Il Number Missing 147 32.7
Percentage -
Ipatients (n=344) Abnormal axillary LN
Systemic therapy Yes 301 86.7
Neoadjuvant chemo 323 94.2 No 46 13.3
Neoadjuvant endocrine 9 2.6 Missing 102 22.7
Adjuvant chemotherapy 3 0.9 n=445 percent
No systemic therapy 8 2.3 Distant metastases
Missing 1 0.3 Yes 90 20.7
No 344 79.3
Chemotherapy regimen Missing 11 2.5
Anthracycline /Taxane 199 62 Number
Anthracycline/no 107 333 Tumour Pathology (n=449" Percentage
Taxane/no anthracyline 12 3.7 Histological Type
Other 3 0.9 Ductal carcinoma 371 84.3
Missing 5 1.5 Lobular carcinoma 45 10.2
Mixed ductal/lobular 6 1.4
Trastuzumab (HER2+pts Other 18 4.1
Yes 86 86 Missing 9 2
No 14 14 Grade
Breast Surgery 1 20 4.8
Mastectomy 288 85.7 2 176 42
Skin sparing 5 1.5 3 223 53.2
Breast conserving 20 6 missing 30 6.7
BCS with subsequent 3 0.9 Tumour Diameter*
No surgery 20 6 Median (range) 24 (0
Missing 8 2.3 Missing/ unavailable 120
Axillary Surgery ER status
Axillary node clearance 175 78.5 Pos 248 56.2
Sentinel node biopsy 15 6.7 Neg 193 43.8
SNB followed by ANC 6 2.7 Missing 8 1.8
Axillary sampling 7 3.1 PR status
No axillary surgery 20 9 Pos 128 38.2
Missing 121 35.2 Neg 207 61.8
Radiotherapy Missing 114 25.4
Breast (BCS patients, n=20) HER2 status
Yes 17 100 Pos 133 311
No 0 Neg 295 68.9
Missing 3 15 Missing 21 4.7
Chest wall (mastectomy ER/PR/HER2 status
Yes 255 93.8 Triple negative** 107 25.1
No 17 6.3 Not triple negative 320 74.9
Missing 16 5.6 Missing 22 4.9
Axilla Lymphovascular Invasion
Yes 41 15.4 Yes 129 39.8
No 226 84.6 No 195 60.2
Missing 77 22.4 Missing 125 27.8
Supraclavicular Fossa Nodal status*
Yes 153 52.2 Pos 128 35.1
No 140 47.8 Neg 237 64.9
Missing 51 14.8 Missing 84 18.7

*Includes 4 patients with bilateral tumours
*post neo-adjuvant chemotherapyin 327 cases**ER/PRand HER 2 negative or ER/HER2 negative and PR unknown

Table 1: Patient characteristics, imaging results, tumouhgagy and treatment

Tumour Pathology
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Tumour core pathology details are presented inél'abiGrade 3 tumours represented 53.2% of all
cases, 56.2% were oestrogen receptor (ER) positivit 31.1% were HER2 positive, with 25.1%
having triple negative phenotype (ER and HER2 negatvith PR negative or unknown). Vascular

invasion was identified i89.8% oftumours.

Treatment of non-metastatic patients

Systemic therapy and response

Treatment received by confirmed stage 3 patient844) is summarised in Table 1. Primary
chemotherapy was used in 94.2% of patients, wi@¥o0receiving adjuvant chemotherapy. Most
patients received anthracyline/taxane combinatioenwtherapy (62.0%) or another anthracyline
based regimen (33.3%). Eighty- six per cent of HER3Itive patients received neo/adjuvant
trastuzumab. Three patients received bevacizumatomplete pathological response (pCR) was
recorded in 18.1% of patients treated with primaehgmotherapy (Table 2), with pCR rates in
different biological subtypes varying as followsR positive/ HER2 negative (ER+HER2-) 9.8%;
ER positive/HER2 positive (ER+HER2+) 18.9%; ER rtagd HER2 positive (ER-HER2+) 34.7%;
ER negative/HER2 negative (ER-HER2-) 18.8% (TableTaxane chemotherapy was associated
with a pCR rate of 19.6% compared to 13.3% for texane regimes (p=0.019). In HERZ2 positive
patients, the pCR rate was 27.5% in patients wheived trastuzumab compared to 14.3% in those
who did not (p=0.669). No response data were adailior the 9 patients treated with neoadjuvant

hormonal therapy.

Surgical Treatment

Surgery was performed in 94% of stage 3 patientd) 86.6% undergoing mastectomy (as
primary or secondary procedure), 1.5% having a-sgaring mastectomy and 6.0% having breast
conserving surgeryAxillary node clearance was performed in 81.2% afignts; 35.1% had

positive nodal involvement at pathological review.

Biological All ER + HER2 — ER + HER2 + ER —HER2 + ER- HER2 — p-value
Subgroup N=344 N=143 N=43 N=56 N=91 (Fishers-Exact)
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Pathological

response ER-HER2- vs other

No. assessable 323* 122 37 49 85 groups
CR 55 18.2 12 9.8 7 18.9 17 34.7 16 18.8 P=0.7392
PR 185 61.1 80 65.6 26 70.3 28 57.1 44 51.8
NR/PD 63 20.8 30 24.6 4 10.8 4 8.2 25 29.4
missing 20 6.2 9 6.9 3 7.5 7 12.5 4 4.5

Distant

metastases ER-HER2- vs other
Yes 136 40.1 52 37.1 11 26.8 18 40.0 50 55.6 groups
No 203 59.9 88 62.9 30 73.2 27 60.0 40 44.4 P=0.0016
Missing 5 1.5 3 2.1 2 4.7 1 2.2 1 1.1

5 yr DRFS % 55.2 63.1 54.8 57.4 38.6

(95% C.1) (48.8-61.1) (53.1-71.5) (30.2-73.9) (40.0-71.4) (27.2-49.7)

HR 1.23(0.64, 2.35) 1.0 (ref cat) 1.30(0.61-2.75) 2.28(1.18,4.39)

p-value 0.541 0.492 0.014

5yr0S % 61.0 % 70.0 76.9 66.2 37.7

(54.8-66.6) (60.3-77.7) (56.6-88.6) (49.8-78.3) (26.6-48.8)
(95% C.1)
HR 1.47 (0.69-3.13) 1.0 (ref.cat) 1.60 (0.69-3.71) 3.22(1.53-6.80)
0.3515 0.273 0.002

*Excludes patients who did not receive neoadjuvant chemotherapy, undergo surgery and have

available data on pathological response

Table 2: Pathdogical response ratesistiant recurrence rates, DRFS and OS of stagei 8npst
in retrospective réaew; whde cohort and imlogicad subgroups lassfied by ER and HER2

status

Radiotherapy

All patients treated with breast conserving surgexgeived breast irradiation, and 93.8% of
mastectomy patients received radiotherapy to tlestctvall. Irradiation of the ipsilateral axilla
and/or supraclavicular fossa was performed in 154%52.2% of patients, respectively.

Data regarding all three treatment modalities (abtberapy, surgery and radiotherapy) were

available for 316 patients: 86.4% received trimagaleatment.

Treatment of patients with stage |V disease at presentation

Data regarding systemic treatment were availabl@8aof the 90 patients with evidence of distant
metastases at presentation: 79.5% (70/88) recakechotherapy (26 had anthracycline based
chemotherapy; 34 anthracycline/ taxane combinatteemotherapy; 5 had taxanes only; 1 had a

non-anthracycline/ taxane chemotherapy), 6.8% [6/&&eived hormonal therapy but not
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chemotherapy and 13.6% (12/88) received no systaeatment. Fifty-five point three per cent
of the metastatic patients underwent surgery (44188 mastectomy and 3/85 had breast
conserving surgery); no surgery was performed iT¥%4of cases. Radiotherapy to the breast or

chest wall was performed in 52.4% of metastaties#43/82).

Follow-up and Survival

Median follow-up was 4.2 years (range 0.2 to 1&arg). A total of 186 deaths were recorded;
cause of death was available for 122 patients @09 (89%) died of metastatic breast cancer.
Median overall survival (OS) was 7.5 years for gt with stage 3 disease at diagnosis, and 1.9
years for stage 4 disease, with 5-year OS raté€d @6 and 21.4% respectively (figure 1a). Of
344 patients with confirmed stage 3 disease aeptason, 136 (40.1%) subsequently developed
distant metastases with a 5-year DRFS of 55.2%ur@idlb). The most frequent sites of first
recurrence were liver (40.8%), lung (34.4%), boB@.4%), brain (23.2%), subcutaneous tissue
(15.2) and mediastinum (12.8%) with some patieaisry first recurrence at motkan onesite.
Higher rates of CNS recurrence were seen in theHER2+ (27.3%), ER-HER2+ (33.3%), and
ER- HER2- (20.8%) patients, compared to ER+HERZ.9%) cases. Data on locoregional
recurrence (LLR) post-surgery were available for patients with 50 events reported (21.1%); 44
LRRs occurred in patients having mastectomies ¢20.3 in WLE patients (14.2%), 2 in WLEs

with completion mastectomies (66.7%) anith & skin sparing mastectomy case (20%).

10
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Stage 3 Stage 4 Stage 3

A 5-year OS% (95% Cl) 61.0(54.8,66.6) 21.4 (12.2,325) B 5-year DRFS% (95% OI) 552 (48 8.611)
Median OS (years) 75 1.9 Median DRFS
HR (95% CI) 3.29 (241, 450) ° ia (years)
p-value <0.001 S
o -
o
-
8
E g ]
5 £
s 2 &
c d 3 o
o o o o
£ S o
e} o
§ S H
& Q
g ! e &
S ' a 8
o T T T T T T T
0 3 6 9 12 15 18
) o
Time to event (years) =
Number at risk e 6 :'5 é é 1'2 1'5 1'8
Stage 3 334 178 76 25 12 5 1
Stage 4 98 16 3 0 0 0 0 Time to event (years)
Number at risk
Stage3 —---- Stage 4
9 9 Stage3 330 156 67 2 12 5 1
ER+HER2+ ER+HER2- ER-HER2+ ER-HER2- ER+HER2+ ER+HER2- ER-HER2+ ER-HER2-
Cc 5-year 0S% (95% CI) 76.9 (56.6, 88.6) 700(603 77.7) 66.2(498, 783) 37.7 (266,468 D 5-year DRFS% (95% Cl) 54.8 (30.2, 73.9) 63.1(53.1, 71.5) 57.4 (40.0, 71.4) 386(272 497)
Median OS (years) 10.0 35 Median DRFS (years) 6.4
HR (95% CI) 1 (Ref. Cat) 147 (o 69 3.13) 1.60 (o 69 3.71) 322(1 53 6.80) HR (95% CI) 1 (Ref. Cat) 1.23 (064 2.35) 1.30 (0 61 2.75) 228(1 18 4.39)
p-value p-value
8 8
g g
z © z ©
R e
5 S 5 S
=4 =
g8 g8
a © a ©
o [=3
8 8
© T T T T T T T i T T T T T T T
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Time to event (years) Time to event (years)
Number at risk Number at risk
ER+HER2+ 39 20 7 2 1 0 0 ER+HER2+ 39 18 5 2 1 0 0
ER+HER2- 140 79 33 7 4 1 0 ER+HER2- 138 7 29 6 4 1 0
ER-HER2+ 52 32 1 1 0 0 0 ER-HER2+ 52 26 9 0 0 0 0
ER-HER2- 90 38 18 9 2 1 1 ER-HER2- 88 33 17 8 2 1 1
ER+HER2+ ————: ER+HER2- — — — ER-HER2+ -------- ER-HER2- | I ER+HER2+ ————: ER+HER2- — — — ER-HER2+ -------- ER-HER2-
Non-CR CR Non-CR CR
E 5-year 0S% (95% CI) 60.1(52.6,66.7) 75.1(57.6, 86.2) F 5-year DRFS% (95% CI) 52.1(44.5,59.2) 70.9 (54.3, 82.4)
Median OS (years) 74 Median DRFS (years) 53 .
HR (95% Cl) 0.46 (o 24 0.88) HR (95% Cl) 0.51(0.28, 0.90)
p-value p-value 0.021
o o
= Q
g - g o
£ e £ e
c o t o
g g
e 83 & 8
§ o § o
B z
g & g &
o o o o
= (=3 - o
< =]
S T T T T T T S T T T T T T
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Time to event (years) Time to event (years)
Number at risk Number at risk
Non-CR 240 127 53 14 6 3 0 Non-CR 236 109 44 1 6 3 0
CR 53 35 15 8 5 2 1 CR 53 31 15 8 5 2 1

Non-CR —=-—-- CR

Figure 1. Kaplan-Meier curves illustrating a) overall suaivOS) in stage Il and stage IV
patients; b) distant recurrent free survival (DRBtge Il patients only; ¢c) OS and d) DRFS in
stage Il patients categorised by ER and HER2 st&uOS and DRFS and f) in stage Il patients
categorised by complete pathological response anecomplete pathological response to primary
chemotherapy.
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When stratified by age, OS (but not DRFS) rate Wigker in younger patients (i.e. < 50 y.0.)
(p=0.01, Table 3). Five-year OS and DRFS weraifstgntly poorer in ER-HER2- and triple-
negative patients, compared to the other biologioatypes (37.7% OS and 38.6% DRFS vs 76.9%
OS and 54.8% DRFS for ER+HER2+; 70.0% OS, 63.1% $RIF ER+HER2- and 66.2% OS and
57.4% DRFS for ER-HER2+; OS p<0.002 and DRFS p<d).(Bigure 1 c/d). Pathological complete
response (pCR), following primary chemotherapy, associated with a significantly greater 5-year
OS, compared to those who only achieved a pamigpponse or stable disease (75.1%vs 60.1%,
p=0.018) (figure 1e). Nodal involvement and vascuhwasion (LVI) were also associated with
poorer DRFS and OS (Table 3). Cox regression naulite analysis demonstrated that age, triple

negativity and LVI remained significant independfttors for OS (Table 4).

Thirty two invasive lobular cancers ( ILC) patiemisre identified in our cohort (~9.4%). Responses
to chemotherapy in these patients were similahdése observed in the IDC group (p=1.0 in Fisher’s
exact test). Although not statistically significamte noted a trend suggesting that lobular hisiolog

was associated with a worse outcome than ductalddgy (HR, 1.58; 95% CI, 0.97-2.59, p=0.069).

12
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(0N DRFS
Hazard 95% P Hazard 95% P
Ratio Confidence value | Ratio Confidence value
Interval Interval
Age, years
Age <50 1.00 1.00
(Reference) (Reference)
Age >=50 1.73 (1.14-2.63) 0.010 | 1.13 (0.78-1.63) 0.507
Grade
Grade 1 1.00 1.00
Grade 2 1.15 (0.49-2.67) 0.749 | 0.98 (0.44-2.14) 0.950
Grade 3 1.14 (0.49-2.63) 0.768 | 1.05 (0.48-2.30) 0.896
Multifocal
disease
No 1.00 1.00
Yes 1.08 (0.69-1.66) 0.744 | 1.13 (0.74-1.74) 0.574
Pathological
response
CR 1.00 1.00
NR 3.93 (1.94-7.95) 0.000 | 3.53 (1.87-6.65) 0.000
PR 1.78 (0.91-3.49) 0.091 | 1.62 (0.89-2.93) 0.112
Nodal status
Negative 1.00 1.00
Positive 2.25 (1.39-3.63) 0.001 | 2.02 (1.29-3.16) 0.002
Subtypes
IDC 1.00 1.00
LOB 1.58 (0.97-2.59) 0.069 | 1.50 (0.93-2.42) 0.099
TNBC
No 1.00 1.00
Yes 2.11 (1.45-3.08) 0.000 | 1.74 (1.20-2.53) 0.004
LVI
No 1.00 1.00
Yes 2.24 (1.49-3.37) 0.000 | 2.03 (1.36-3.02) 0.000

Table 3: Estimates of overall survival (OS) and distantpstafree survival (DRFS) and clinical

parameters among patients
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(013 DRFS
Hazard 95% P Hazard 95% P
Ratio Confidence value | Ratio Confidence value
Interval Interval
Age group
Age <50 Reference Reference
Age >=50 2.14 (1.22-3.75) 0.008 | 1.26 (0.79-2.00) 0.336
Pathological
response
CR Reference Reference
NR 2.10 (0.67-6.64) 0.205 | 2.34 (0.81-6.73) 0.114
PR 1.21 (0.41-3.56) 0.733 | 1.25 (0.47-3.34) 0.661
Nodal status
Negative Reference Reference
Positive 1.97 (0.95-4.11) 0.068 | 1.63 (0.83-3.23) 0.159
TNBC
No Reference Reference
Yes 2.49 (1.53-4.04) 0.000 | 1.82 (1.13-2.93) 0.015
LVI
No Reference Reference
Yes 1.87 (1.14-3.07) 0.013 | 1.77 (1.10-2.84) 0.018

Table 4: Cox proportional hazards models for OS and DRFSranpatients

Discussion

This series represents the largest collection ofIB& cases published to date, and is the first to
report the UK incidence of IBC. Our data indicatleat IBC accounts for approximately 1% of
invasive breast cancer cases in the UK suggediatgapproximately 500 new cases of IBC are
diagnosed in the UK each year [16]. Minor variasidgm incidence figures between participating
breast cancer units (range 0.4%-1.8%) may refld@ttrent local interpretations of diagnostic
guidelines in the absence of unique histologicahidiers and small absolute numbers involved.
The figure of 1.0% is slightly lower than US seri@$ and may reflect different population

structures in the UK and US: young black and Higparomen have an increased risk of IBC,
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and the UK has a lower population percentage dettgroups than the US [17]. Although our
ethnicity data are not comple#®8 % of patients in this series of UK IBC cases were black,
compared to 1.2% of all UK cases of invasive breast cancer reported in the 2011 National Cancer
Intelligence Network report [6]. The Median age at diagnosis in this series &&gears
compared to 62 years for unselected UK invasivadireancer cases (registry data) [6]. The US
Breast Cancer Surveillance Consortium similarlyorégd lower age of onset of IBC compared to
non-IBC or LABC patients (57.3 vs 60.7 years) [IIfje percentage of patients in this series who
were obese at the time of presentation (41.3%)ghkeh than studies of non-inflammatory or
unselected breast cancer (10.3-27.3%, reviewed dnelan et al.[18]) and is supportive of

epidemiological studies which indicate that obessity significant risk factor for IBC [17].

Almost one-fifth of patients received antibiotiethpy for presumed infection prior to attending
the diagnostic breast clinic, highlighting frequeetays in diagnosis of IBC. The observation of a
measurable mass on sonography in a high propasfi@ases is consistent with other series and
supports recommendations for ultrasound guided dwopsies as the primary diagnostic
procedure [9,13]. Punch biopsies, which are alsomenended in recent UK and US guidelines
[9,13], were however performed rarely and changegpdtient pathways will be required to
support widespread adoption of this recommendatsnn most other reported IBC series, over
20% of patients had distant metastases at pregantptstifying the UK IBC consortium

recommendation to perform a staging CT scan andsig [13].

Pathological profiles were very similar to thospaeed elsewhere with a higher proportion of ER
negative tumours and HER2 positive tumours thanddn non-IBC [12,17].

A high proportion of non-metastatic patients idied in our retrospective cohort received
treatment with neo- adjuvant chemotherapy, surgerg radiotherapy (trimodality treatment)
[19]. Randomised controlled trial evidence for dpimum chemotherapeutic regimen in IBC, is

lacking. Previous retrospective series have regangroved pCR rates and overall survival with
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taxanes [20]. The pCR rate in our cohort was 18viBich compares well to other published
series (15.2-18.0%) despite lower use of taxanes[i8,21]. Our data show a higher pCR rate in
patients receiving taxanes; that this does notretatistical significance for the overall cohant,

for triple negative patients (data not shown) maylbe to small absolute numbers.

A small number of IBC patients with lobular histgloshow trend to worse overall survival when
compared IDC patients. While most of the previduslies did not specifically compare survival
data for IDC and ILC patients in IBC, a recent gtuny Raghav and colleagues found no
differences between the groups in the 3-year ovstalival rates [22]. Examination of larger
IBC cohorts with carefully defined histological ldar carcinoma subtypes (e.g. the more
aggressive pleomorphic type which has a less faade@routcome compared versus the classical
lobular carcinoma) will be necessary to furtheritfavhether ILC-IBC behaves differently when

compared to IDC-IBC.

Rates of pCR varied significantly according to bgital subtype, with the highest pCR rate in
HER2+ER- patients, as also reported by Masidd [19]. As anticipated with >90% of patients
recruited after 2005, there was high use of neofadjt trastuzumab in this cohort; 86.0% of our
stage 3 HER2 positive patients receiving this tmeat compared to 35.6% of HER2 positive
patients in the last UK IBC series [23]. In HERZjpive patients, trastuzumab use was associated
with a higher pCR rate than chemotherapy withoasttrzumab (27.5% vs. 14.3%); very small
numbers in the no-trastuzumab group may explain ttsydoes not reach statistical significance.
The benefit of neo-adjuvant trastuzumab in IBC wasfirmed by the NOAH clinical trial in
which trastuzumab was associated with a hazard fatievent-free survival of 0.27 in the IBC
subgroup (n=63) [24]. Only 3 patients in our senieseived dual HER2 blockade; this may
increase in the future given evidence from the NRMERE and NeoALTO trials that pCR rates

are enhanced by the addition of pertuzumab anditalp§25, 26].
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Three patients received bevacizumab. Treatment amtitangiogenic agents is a theoretically
attractive proposition in IBC given the highly aogénic nature of these tumours and the
ARTEMIS trial, of anthracycline/taxane neo-adjuvachemotherapy with or without

bevacizumab, included a small number of IBC pasieRibwever, exploratory analysis found no

benefit from addition of the anti-angiogenic agienthe IBC group [27].

Most patients underwent mastectomy, however a smefiber had breast conserving surgery or
skin-sparing mastectomies. Although US guidelintesesthat the only surgical procedure to be
offered for IBC should be a modified radical mastagy, the recent UK consensus acknowledges
a paucity of data and suggests that “attemptedsboesservation after adequate downstaging can
be considered based on multidisciplinary reviewpra- and post-treatment clinical, radiological
and pathological features” [9,13]. Earlier dataniréthe Royal Marsden Hospital have shown
comparable OS rates for patients who did and didundergo surgery [23], and Bonet al.
observed no difference in OS between IBC patient® winderwent a modified radical
mastectomy and those having partial mastectomy Ri8jilarly, in another study no statistically
significant differences in breast cancer speciiivival and OS were observed for patients treated
with mastectomy or BCS [29]. A recent nhon-compagrasingle-centre series describes 35 IBC
patients treated with BCS and reports locoregioealirrence in 5 cases but followed rapidly by
distant metastases in 4 of these; the authors sutigeg LRR in patients after BCT appears part of
widespread recurrent disease rather than inadetpeetreatment [30]. Analysis of patients in
our cohort shows no significant difference in OStween patients treated with radical
mastectomy, versus those having skin sparing @sbi@nserving surgery, but the number in the
latter group is very small (n=20) and this restibwdd be treated with caution (supplementary
Figure 1). Our higher LR recurrence rate in mastegt patients than BCS patients suggests
confounding and is difficult to interpret given thenount of missing LR recurrence data in this

cohort, and small number of BCS cases.
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Despite use of trimodality treatment in 86.5% @igst Il patients, outcomes were still poor with
40.1% of patients developing distant metastasesadhgear OS of 61.0% with median survival
of 7.5 years. The previous largest UK series desgil55 patients with IBC, treated at RMH
between 1990 and 2007, reported median survivdbahonths in stage 3 patients [23]. Almost
half of these patients were diagnosed before 1990 there is significantly less use of
anthracycline/ taxane chemotherapy in this cohmantin our series. Three contemporary US
reports contain very similar results to ours (5ry€fS of 51%-61%) in patients receiving
trimodality treatment [12, 31, 32]. Poor outcomesrev particularly seen in triple negative
patients, with a recurrence rate of 56.7%, andyads-OS of only 37.7%, similar to the 39.0-
42.7% OS observed elsewhere [12,21]. Patients whieeed a pCR had a significantly better 5-

year OS than non-pathological CR patients, butdsiteloped metastatic disease in 24% of cases.

The high incidence of brain metastases as a fitstad metastatic disease in our IBC cohort
(23%) is similar to that reported in a large Amaricseries [11]. Analyses in non-inflammatory
breast cancer have identified the brain as fitst@fi metastatic disease in <8.0% of cases [33,34].
Clinicians treating IBC patients should have a kbweshold for suspecting CNS involvement in
the event of neurological symptoms, particularly patients with ER negative and/or HER2

positive disease.

Inevitably, this study is limited by its retrospeet nature. All diagnoses of IBC were made
locally, based on clinical features at the timepoésentation. It is not possible to confirm
definitively that all cases fulfilled all diagnosttriteria for IBC, and highlights the need to eotl
data prospectively, including clinical photograred imaging data. Biases in patient selection
may have arisen through the search mechanisms atsedme hospitals; some breast units
searched databases for patients treated with rjegead chemotherapy to find IBC cases and
may have missed patients not treated with this titgdAs with any retrospective review there is

missing data; this is not entirely random but deteed by availability of data sources which
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varied significantly from hospital to hospital acdimg to local archiving arrangements of paper
and electronic patient records. In addition, sonigsimg data points are the result of routine UK
clinical practice during the earlier years of tiady period, for example PR status was not
routinely tested at many NHS hospitals for muckhefstudy period as testing is not mandated by
the UK National Institute of Clinical Excellence.oever, for many variables there is less
missing data here than in previous reports basaegatry data. In particular, there is relatively
littte missing HER2 data here compared to seriesnfithe SEERS registry which has not

routinely collected this [17].

Summary

IBC patients represent a small proportion of UKasive breast cancer cases but have an
aggressive clinical course with a poor outcometi@aarly in patients with triple negative cancer
and in the majority of patients who do not achieweomplete pathological response to neo-
adjuvant chemotherapy. This study highlights thednéor prospective data collection. A UK
multi-centre prospective study, with biological gdimg to facilitate translational research, is now

in development.
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Highlights

The incidence and behaviour of inflammatory breast cancer (IBC) inthe UK has not
previously been studied beyond small single centre reviews

We performed a multi-centre retrospective review of IBC cases from 14 UK and Irish
hospitals

IBC cases accounted for 0.4-1.8% of invasive breast cancer cases at these centres

Despite trimodality (neoadjuvant chemotherapy/ surgery and radiotherapy) treatment
in 86.4%, 40.1% of stage Il patients developed distant metastases

Five-year overall survival (OS) was 61.0% for patients with stage Il disease at
presentation



