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Summary

Purpose: The purpose of this study was to investigate the
frequency and prognosis of inflammatory breast cancer
(IBC) according to molecular subtypes.

Methods: Demographic data were examined for 78 pa-
tients diagnosed with IBC among breast cancer patients
monitored in our clinic. Patients were staged according to
the 2010 AJCC guidelines. Physical examination and radi-
ographic findings classified on the basis of Response Eval-
uation Criteria in Solid Tumors (RECIST) guidelines were
employed in the evaluation of clinical response to systemic
therapy. Subtype analysis was performed in patients with
IBC and subtypes were compared. Patients were divided on
the basis of metastatic or non metastatic status and surviv-
al analysis was performed on the basis of molecular sub-

Introduction

IBC proliferates rapidly and is the most ag-
gressive form of breast cancer [1]. IBC possesses
a unique series of diagnostic criteria. The Ameri-
can Joint Committee on Cancer (AJCC) specifically
classifies IBC as T4d, defining it as “a clinicopatho-
logic entity characterized by diffuse erythema and
edema of the breast, often without an underlying
palpable mass” [2].

In addition to being the most significant
prognostic factors for breast cancer, hormonal re-
ceptors/HRs (estrogen (ER) and progesterone (PR)
receptors) and HER2 status are also the strongest
predictors of response to treatment. These pre-

types.

Results: Distribution analysis of molecular subtypes re-
vealed a lower incidence of luminal A and a higher inci-
dence of both HER 2 (+) and triple negative breast cancer
in IBC. Molecular subtypes had no effect on survival in
the non metastatic (p=0.61) and metastatic patient group
(p=0.08).

Conclusion: This study showed that IBC frequency is high-
er in HER2 overexpressing and triple negative subtypes. No
survival differences were noticed in relation to molecular
subtypes in IBC patients.
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dict tumor behavior and permit breast cancer to
be classified into molecular subtypes. HER2 is the
best established target in breast cancer. Therapies
targeting this marker have proved indispensable
for breast cancer treatment and achieving better
clinical outcomes. However, these markers (ER,
PR and HER2) have only been studied in small
populations of IBC patients.

The purpose of this study was to assess the
demographic data for patients under monitoring
for IBC in our center and to determine the preva-
lence of its molecular subtypes. A further aim was
to investigate whether or not molecular subtypes
affect survival in metastatic and non metastatic
groups.
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Methods

Patients

We reviewed the records of all patients treated for
IBC at our institution from June 1998 through Decem-
ber 2014. A clinical diagnosis of IBC required the pres-
ence of diffuse erythema, heat ridging, or peau dor-
ange (corresponding to T4d stage in the AJCC system).
All cases were assessed at the time of diagnosis and
confirmed as IBC by a multidisciplinary team. Patients
with secondary skin changes from locally advanced
disease were not included. The initial staging protocol
involved bilateral mammography and ultrasound of
the breasts and lymph nodes, bone scans and thoracic
and abdominal CT.

Patients were staged according to the 2010 AJCC
guidelines. Physical examination and radiographic
findings classified on the basis of Response Evaluation
Criteria in Solid Tumors (RECIST) guidelines were em-
ployed in the evaluation of clinical response to system-
ic therapy [3].

Medical records were employed to extract patient
characteristics such as age, menopausal status, body
mass index (BMI), clinical stage, nuclear grade, and ER
and PR status. ER and PR status had previously been
determined using immunohistochemistry. During this
analysis, a cutoff of 10% of cells staining positively
was considered a positive result. HRs status was de-
termined as positive (HR+) if ER, PR or both ER and
PR were positive, and as negative (HRs-) if both ER
and PR were negative. HER2 status was considered
negative (HER2-) if (i) IHC results were O to +1 or (ii)
IHC results were +2 and FISH results were negative.
HER2 status was considered positive (HER2+) if (i) IHC
results were +3 and FISH results were not available,
or (ii) if the FISH result was positive (amplification ra-
tio =2.0) regardless of the IHC result. Subtype analysis
was performed in patients with IBC, and subtypes were
compared.

Some patients in our study group were operated af-
ter neoadjuvant therapy, while others received adjuvant
therapy after surgery. The metastatic patient group re-
ceived medical treatment. Pathological response levels
were assessed in the neoadjuvant therapy group.Patho-
logical complete response (pCR) was defined as absence
of any evidence of invasive carcinoma in the breast or
the axillary lymph nodes at the time of operation [4].

Pathologies were reassessed postoperatively. Lym-
phatic invasion and vascular invasion were determined
to be present if mentioned in the postsurgical pathol-
ogy report. Patients were divided on the basis of met-
astatic or non metastatic status, and survival analysis
was performed on the basis of molecular subtypes.

Statistics

Endpoints were death at the time of last follow-up.
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Figure 1. Overall survival rate, all IBC patients in-
cluded.

Overall survival (OS) was calculated from date of diag-
nosis to the date of death using Kaplan-Meier analysis.
The log rank test was used to compare intragroup sur-
vival differences. Subgroups were compared using the
chi-square test and the Wilcoxon rank sum test when
appropriate. All p values were 2-sided, and a p value<
0.05 was considered to be statistically significant.

Results

Demographic data

The incidence of IBC in our series of 3500
breast cancer patients was 2.2%. The study in-
volved 78 IBC patients under monitoring and a
follow-up duration of 22 months (range 3-190).
Patient characteristics are shown in Table 1.

Invasive ductal carcinoma was observed in
66 (84.9%) patients. ER, PR and HER2 statuses
were evaluated and molecular subtypes were de-
termined: 34.6% (N=27) were luminal A, 17.9%
(N=14) luminal B, 20.5% (N=106) triple negative
and 24.4% (N=19) HER 2 (+). Luminal A breast
cancer was determined in 66.3% of the patients
under observation for breast cancer in our clinic,
luminal B in 12.4%, HER2 (+) in 9.0% and triple
negative breast cancer in 12.3%. While the inci-
dence of luminal A was decreased in the IBC pa-
tients, an increase was observed in the incidence
of both HER 2 (+) and triple negative breast can-
cer.

Twenty-eight

(35.9%) patients diagnosed
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Table 1. Demographic characteristics of patients with

inflammatory breast cancer

Characteristics N %
Age, years, median (range) 49
(27-87)
Body mass index, median 27.8
(range) (18.8-41)
Menopausal status
Perimenopausal 6 7.7
Premenopausal 36 46.2
Postmenopausal 32 41
Oral contraceptive use
Yes 7 9
No 65 83.3
Hormone replacement therapy
Yes 9 11.5
No 63 80.8
Comorbidity
Diabetes mellitus 7 9.1
Hypertension 12 16.8
Dyslipidemia 2 2.6
Coronary artery disease 7 9.1
Operation type
Simple mastectomy 1 13
Modified radical mastectomy 48 61.6
Radical mastectomy 2 2.6
Histology
Invasive ductal carcinoma 66 84.9
Others (invasive lobular, 9 11.9
metaplastic, mixed, mucinous,
signet ring cell)
Grade
I 2 2.6
II 21 26.9
111 42 53.8
Molecular subtype
Luminal A 27 34.6
Luminal B 14 17.9
Triple negative 16 20.5
HER2(+) 19 244
Type of therapy
Adjuvant 17 21.8
Neoadjuvant 30 38.5
Metastatic 28 35.9
Chemo/hormono/Mab therapy
AC+ paclitaxel 32 41.6
CAF 9 11.7
CEF 3 3.9
TAC 6 7.8
Herceptin 26 33.8
Tamoxifen 21 26.9
Aromatase inhibitor 18 231
Radiotherapy
Received 56 71.8
Not received 21.8
Neoadjuvant therapy response
Complete 3 0.1
Partial 16 53
Stable 1 0.33
Progressive 1 0.33
Site of metastasis
Brain 4 52
Bone 27 35.1
Visceral 33 429
Skin 52 52

with metastatic disease received treatment at the
time of diagnosis. Of the remainder of the group
(stages III B and III C), 36% (N=17) received ad-
juvant therapy and 63% (N=30) neoadjuvant ther-
apy. Modified radical mastectomy (MRM) was
performed on 61.6% (N=48) of the patients under-
going surgery, and radical mastectomy (RM) on
2.6% (N=2).

In terms of medical treatment, 41.6% (N=32)
of the patients received AC+taxane (cyclophos-
phamide 600 mg/m?+adriamycin 60 mg/m? for
4 cycles, every 21 days and weekly paclitaxel 80
mg/m? x12 weeks), 11.7% (N=9) received CAF (cy-
clophosphamide 500 mg/m?+adriamycin 50 mg/
m? + fluorouracil 500 mg/m?, every 21 days for 6
cycles), 3.9% (N=3) received CEF (cyclophospha-
mide 500 mg/m?+epirubicin 75 mg/m? and fluo-
rouracil 500 mg/m? every 21 days for 6 cycles)
and 7.8% (N=6) TAC (taxane 75 mg/m?+adriamy-
cin 50 mg/m? and cyclophosphamide 500 mg/m?,
every 21 days for 6 cycles).

Fifty-three percent (N=21) of the HR posi-
tive patients (N=39) received tamoxifen and 46%
(N=18) received aromatase inhibitor therapy. Ad-
ditionally, 33.8% (N=206) of the patients received
trastuzumab therapy.

Analysis of response of patients receiving
neoadjuvant therapy revealed complete response
in 0.1% (N=3) patients, partial response in 53%
(N=106), stable disease in 0.33% (N=1) and pro-
gressive disease in 0.33% (N=1).

Metastatic locations were identified in the
brain, bone, viscera and skin. Brain metastasis was
determined in 5.2% (N=4) of the patients, bone in
35.1% (N=27), visceral in 42.9% (N=33) and skin
metastasis in 5.2% (N=4) of the patients.

Median overall survival was 52 months (Fig-
ure 1). Effects of molecular subtypes based on
whether patients were metastatic or not on sur-
vival were investigated.

Survival analysis in the non metastatic group

Survival analysis on the basis of molecular
subtypes was performed in the non metastatic pa-
tient group. Median OS was 123 months in the lu-
minal A type, 52 months in luminal B, 16 months
in triple negative and 106 months in the HER2 (+)
group. No statistically significant difference was
determined (p=0.611), possibly due to the small
number of patients (Figure 2).

Survival analysis in the metastatic group

Survival analysis by molecular subtypes was
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Figure 2. Overall survival rates according to sub-
groups in non-metastatic IBC patients (p=0.611).

also performed in the metastatic patient group.
Median OS was 28 months in the luminal A type,
36 months in luminal B, 8 months in triple neg-
ative and 34 months in the HER2 (+) group. No
significant differences were determined among
the subtypes (p=0.082; Figure 3).

Discussion

The incidence of IBC in our 4500-patient
breast cancer series was 2.2%. Median age at the
time of diagnosis was 46 years, while a mean age
of 56 years was determined on the basis of SEER
data [5]. The incidence of IBC in the USA is report-
ed at 1-5% of breast cancer cases [6]. However, the
recurrence and mortality rates for IBC are quite
high compared with those of non-inflammatory
locally advanced breast cancer; IBC is responsible
for 8-10% of all breast cancer-related deaths [6].

Panades et al. [7] and Gonzalez-Angulo et al.
[8] investigated the outcome of IBC management
over a period of 40 years and determined no sig-
nificant progress in its treatment. According to
the latest SEER analysis, however (survival anal-
ysis was performed for 7679 IBC patients treated
between 1990 and 2010), considerable progress
has been made in the management of IBC [5]. Be-
fore 1974 IBC was considered to be a uniformly
fatal condition with a 5-year actuarial OS rate of
< 5% and a median survival rate of 15 months [9].
A multidisciplinary management approach was
subsequently adopted. This included an anthra-
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Figure 3. Overall survival rates according to sub-
groups in metastatic IBC patients (p=0.082).

cycline-based chemotherapy regimen and radi-
ation therapy, and the 15-year survival rate was
increased up to 20-30% [10,11]. Median OS in our
study group was 52 months.

The luminal A subtype is less common in
IBC. However, it also exhibits a higher frequency
of HER2-enriched subtype compared to non-IBC
breast tumors [8,12]. In our group the figures were
34.6% (N=27) luminal A, 17.9% (N=14) luminal
B, 20.5% (N=10) triple negative and 24.4% (N=19)
HER 2 (+). Compared with breast cancer patients
being monitored in our clinic, a decrease in the
incidence of the luminal A type was observed
in IBC patients, and a significant increase in the
incidence of HER2(+) and triple negative breast
cancer. These findings were compatible with the
revelant literature.

At the time of diagnosis, 21.8% (N=17) of the
patients received adjuvant therapy, 38.5% (N=30)
neoadjuvant therapy and 35.9% (N=28) were treat-
ed for metastatic disease. The most frequent met-
astatic areas were the bone and visceral organs
(lung, pleura and liver).

The median follow up period was 22 months
(range 3-190) and median OS 52 months. The
poorest OS rates in the literature are observed in
triple negative IBC patients. The group with the
lowest survival between the metastatic and non
metastatic groups in our study was the triple neg-
ative breast cancer. Patients were divided on the
basis of metastatic status and survival analysis
was then performed according to molecular sub-
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types. OS values in the non metastatic group were
123 months in the luminal A type, 106 months
in the HER2 (+) group, 52 months in the lumi-
nal B and 16 months in the triple negative type.
No statistically significant difference was deter-
mined (p=0.611). Interestingly, however, survival
in luminal B type was poorer compared to HER2
(+) breast cancer. Masuda et al. [13] determined
no significant difference in OS and disease-free
survival (DFS) between the HR (+) group and the
HER2 (+) and HR (-) groups.

General survival in the metastatic patient
group was 28 months in the luminal A type, 36
months in luminal B, 8 months in triple negative,
and 34 months in the HER2 (+) group. Interesting-
ly, survival in the HER2 (+) group was better than
that in the luminal A group, although the differ-
ence was not statistically significant (p=0.082).

Some studies have determined a difference in

References

1. Dawood S, Merajver SD, Viens P et al. International
expert panel on inflammatory breast cancer: consen-
sus statement for standardized diagnosis and treat-
ment. Ann Oncol 2011;22:515-523.

2. Singletary SE, Allred C, Ashley P et al. Revision of the
American Joint Committee on Cancer staging system
for breast cancer. J Clin Oncol 2002;20:3628-36306.

3. Therasse P, Arbuck SG, Eisenhauer EA et al. New
guidelines to evaluate the response to treatment in
solid tumors. European Organization for Research
and Treatment of Cancer, National Cancer Institute of
the United States, National Cancer Institute of Cana-
da. J Natl Cancer Inst 2000;92:205-216.

4. Bear HD, Anderson S, Brown A et al. The effect on
tumor response of adding sequential preoperative
docetaxel to preoperative doxorubicin and cyclophos-
phamide: preliminary results from National Surgical
Adjuvant Breast and Bowel Project Protocol B-27. ]
Clin Oncol 2003;21:4165-4174.

5. Dawood S, Lei X, Dent R et al. Survival of women with
inflammatory breast cancer: A large population based
study. Ann Oncol 2014;25:1143-1151.

6. Hance KW, Anderson WF, Devesa SS et al. Trends in
inflammatory breast carcinoma incidence and surviv-
al: the surveillance, epidemiology, and end results
program at the National Cancer Institute. ] Natl Can-
cer Inst 2005;97:966-975.

7. Panades M, Olivotto IA, Speers CH et al. Evolving
treatment strategies for inflammatory breast cancer:
a population-based survival analysis. J Clin Oncol
2005;23:1941-1950.

survival rates among molecular subtypes in locally
advanced breast cancer [14,15]. Sorlie et al. [15] de-
scribed prognosis on the basis of intrinsic subtype.
The basal-like and HER2-enriched subtypes exhib-
ited the poorest prognosis, with both shorter time
to progression and lower OS. Patients with the lu-
minal A subtype had significantly better progno-
sis compared with all other groups. The luminal
B subtype exhibited an intermediate outcome. Re-
sults in locally advanced breast cancer are to date
similar to those of early breast cancer. In contrast
to the literature, molecular subtypes made no pos-
itive or negative contribution to disease outcome
in our study. The prognostic effect of subtypes in
IBC may not resemble early stage breast cancer,-
showing that different biology may play a role in
this rare subtype. The fact that our study was retro-
spective and included a rather low patient numbers
may have affected our analytical results.

8. Gonzalez-Angulo AM, Hennessy BT, Broglio K et al.
Trends for inflammatory breast cancer: is survival im-
proving? Oncologist 2007;12:904-912.

9. Bozetti F, Saccozi R, De Lena M et al. Inflammatory
cancer of the breast : analysis of 114 cases. ] Surg On-
col1981;18:355-361.

10. Low J,BermanA,Streinber S et al. Long term follow up
for locally advanced and inflammatory breast cancer
patients treated with multimodality theraphy.]J Clin
Oncol 2004;22:4065-4074.

11. Ueno NT, BuzdarAU,Singletary SE et al. Combined
modality treatment of inflammatory breast carcino-
ma ; twenty years experience at M.D.Anderson Center.
Cancer Chemother Pharmacol 1997;40:321-329.

12. Van Laere SJ, Ueno NT, Finetti P et al. Uncovering the
Molecular Secrets of Inflammatory Breast Cancer Bi-
ology: An Integrated Analysis of Three Distinct As-
symetric Gene Expression Datasets. Clin Cancer Res
2013;19:4685-4696.

13. Masuda H, Brewer T M, Liu DD et al.Long-term treat-
ment efficacy in primary inflammatory breast cancer
by hormonal receptor- and HER2-defined subtypes.
Ann Oncol 2004;25:384-391.

14. Huber KE, Carey LA, Wazer DE. Breast cancer molecu-
lar subtypes in patients with locally advanced disease:
impact on prognosis, patterns of recurrence, and re-
sponse to therapy. Semin Radiat Oncol 2009;19:204-
210.

15. Sorlie T, Perou CM, Tibshirani R et al. Gene expres-
sion patterns of breast carcinomas distinguish tumor
subclasses with clinical implications. Proc Natl Acad
Sci USA 2001;98:10869-10874.

JBUON 2015; 20(1): 39



