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Abstract \
Background: Inflammatory breast cancer (IBC) is an aggressive type of cancer with poor prognosis and outcomes. This study aimed
to investigate clinicopathological features, molecular characteristics, and treatments among Chinese patients diagnosed with IBC.
Methods: We collected data of 95 patients with IBC who were treated by members of the Chinese Society of Breast Surgery, from
January 2017 to December 2018. The data, including demographic characteristics, pathological findings, surgical methods, systemic
treatment plans, and follow-up, were obtained using a uniform electronic questionnaire. The clinicopathological features of different
molecular types in patients without distant metastases were compared using the Kruskal-Wallis (H) test followed by post hoc
analyses.

Results: Lymph node metastasis was noted in 75.8% of all patients, while distant metastasis was noted in 21.4%. Pathological
findings indicated invasive ductal and lobular carcinomas in 86.8% and 5.3% of cases, respectively. Hormone receptor-positive
(HR+)/human epidermal growth factor receptor 2-negative (HER2—) (41.5%) and HR—/HER2+ (20.1%) were the most common
biologic subtypes, followed by HR+/HER2+ (19.1%) and HR—/HER2— (19.1%). Stage III IBC was treated via pre-operative
neoadjuvant chemotherapy in 87.7% of the cases, predominantly using anthracycline and taxanes. A total of 91.9% of patients
underwent surgical treatment. Among them, 77.0% of the patients underwent modified radical mastectomy, 8.1% of whom also
underwent immediate breast reconstruction. The Kruskal-Wallis test revealed that the efficacy of chemotherapy significantly differed
among those with HR+/HER2— and HR—/HER2— tumors (adjusted P =0.008), and Ki-67 expression significantly differed in
HR—/HER2+ and HR+/HER2+ molecular subtypes (adjusted P =0.008).

Conclusion: Our study provides novel insight into clinicopathological characteristics and treatment status among patients with IBC
in China, and might provide a direction and basis for further studies.

Trial registration: chictr.org.cn, No. ChiCTR1900027179; http://www.chictr.org.cn/showprojen.aspx?proj=45030

Keywords: Inflammatory breast cancer; Clinicopathological characteristics; Adjuvant therapy; Neoadjuvant chemotherapy; Breast
reconstruction

Introduction IBC is diagnosed based on clinical signs such as diffuse
erythema and edema (peau-d’orange) in the absence of a
clinically evident underlying mass. Such signs can be
attributed to the invasion of tumor emboli into the dermal
lymphatic vessels, which may or may not be visible on skin
biopsy.[**! Previous studies have demonstrated that the

Inflammatory breast cancer (IBC) is rare, accounting for
only 2% of all breast cancer cases, based on data from the
Surveillance, Epidemiology, and End Results (SEER)
registry.!"! However, prognosis and outcomes remain }[)oor
among patients with IBC due to its aggressive nature.!>>!
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trimodal combination of neoadjuvant systemic therapy
followed by mastectomy and post-mastectomy radiation
therapy yields the best oncologic outcomes.!®!

Given the low incidence of IBC and poor outcomes among
affected patients, individuals with IBC are commonly
excluded from studies of early-stage breast or metastatic
cancer.!”! To achieve satisfactory enrollment, clinical trials
focusing on IBC have extended study durations; however,
such studies may not accurately reflect current treatment
statuses.!®”! Furthermore, most previous studies have
utilized data from single centers or public repositories of
Europe or America, as only sporadic reports from single
centers are available in China. Thus, factors influencing the
efficacy of IBC treatment in China remain to be elucidated.

Therefore, in the present study, we investigated clinico-
pathological features, molecular characteristics, and treat-
ments among Chinese patients diagnosed with IBC.

Methods

Ethical approval

This study was approved by the Ethics Committee of
Tangshan People’s Hospital (ECTPH) (No. RMYY-LLKS-
2019-0917) and is registered with the China Clinical Trial
Registry (No. ChiCTR1900027179). The ECTPH waived
the requirement for informed consent due to the retro-
spective nature of the study.

Data collection

We retrospectively collected data of 95 patients with IBC
who were treated at 30 centers (members of the Chinese
Society of Breast Surgery) between January 2017 and
December 2018. Data related to patient demographics,
pathological characteristics, surgical methods, systemic
treatment plans, and follow-up were collected using a
uniform electronic questionnaire. Inclusion criteria were (1)
pathologic diagnosis confirmed by fine needle aspiration or
biopsy and (2) treatment with at least a combination of
surgery and chemotherapy. Exclusion criteria were the
presence of a secondary invasive malignant tumor and
diagnosis of other serious diseases, such as congestive heart
failure, severe infection, uncontrolled diabetes, and serious
psychological or mental disorders. Data regarding age, body
mass index (BMI), hormonal status, familial history of
breast cancer, pain, localized redness of the skin, distant
metastases, and metastatic site of each included patient were
collected. Pathological information such as histological
type, tumor grade, estrogen receptor, progesterone receptor,
and human epidermal growth factor receptor-2 (HER2)
status were collected from the patients’ pathologic reports.
Treatment data such as surgery type (total mastectomy/
partial mastectomy), chemotherapy, targeted therapy, and
hormone therapy were collected from the patients’ medical

files.

Statistical analysis

The Shapiro-Wilk test was used to determine whether data
were normally distributed. Normally distributed data were

WWW.Cmj.0rg

presented as mean =+ standard deviation. Categorical
variables were presented as frequencies and percentages;
missing values were not considered for the calculation of
percentages. Data were analyzed using non-parametric
Kruskal-Wallis and Dunn post hoc tests, with Bonferroni
correction for multiple comparisons. SPSS version 24 (IBM
Corp., Armonk, NY, USA) was used for all statistical
analyses, and P < 0.05 was considered statistically signifi-
cant.

Results

Clinicopathological characteristics among patients with IBC

The demographic and clinical characteristics of all study
participants are presented in Table 1. Of the breast cancer
patients, 0.30% had IBC. The mean age, BMI, and tumor
size at the time of diagnosis of IBC were 50.55 + 13.0 years
(n = 91; four not reported), 25.4 + 4.1 kg/m?* (n=95), and
6.2 +3.7cm (n=281, 12 not reported), respectively. Pre-
menopausal status was noted in 54.4% of patients. Eight
patients (8.5%) with IBC had a family history of malignant
tumors. Stage IIT and IV cancers were noted in 80% and
20% of the patients, respectively, and most metastases had
occurred in the bone. Invasive ductal carcinoma repre-
sented the most common type of breast cancer (86.8%),
regardless of breast cancer subtype. Hormone receptor
(HR)-positive/HER-2-negative (HR+/HER2—) (41.5%)
and HR—/HER2+ (20.1%) were the most common
biologic subtypes, followed by HR+/HER2+ (19.1%)
and HR—/HER2— (19.1%).

Treatment and outcomes among patients with IBC

A total of 76 included patients presented without distant
metastases. Among them, 65 patients underwent pre-
operative neoadjuvant systemic therapy (64 were treated
with neoadjuvant chemotherapy, while one was treated
with neoadjuvant endocrine therapy). One patient under-
went adjuvant chemotherapy and endocrine therapy
following surgery, and one patient chose to discontinue
treatment.

Among the included patients, 57 underwent modified
radical mastectomy, six underwent modified radical
mastectomy with immediate reconstruction, two
(T4aNoMg) underwent mastectomy and sentinel lymph
node biopsy, three underwent palliative resection, and six
did not undergo surgery.

Among the 19 patients with metastatic IBC, three declined
further treatment and could not be followed up. The
remaining 16 received systemic chemotherapy. After
chemotherapy, seven patients did not undergo surgery,
six underwent modified radical mastectomy, two under-
went mastectomy, and one underwent lumpectomy with
immediate breast reconstruction using a latissimus dorsi
flap.

Regardless of metastatic status, all patients with IBC
mainly underwent pre-operative chemotherapy using
anthracyclines and taxanes. Combined chemotherapy,
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Table 1: Clinicopathological characteristics for IBC, n=95.

Percentage = Missing
Characteristics n (%) data, n
Menstrual status 68 27
Post-menopausal 31 45.6
Pre-menopausal 37 54.4
Family history 94 1
No 86 91.5
Yes 8 8.5
BMI 0
Normal (<24.0 kg/m?) 37 38.9
Overweight (24.0-27.9 kg/m?) 36 37.9
Obesity (>28.0 kg/m?) 22 23.2
Pain 93 2
Yes 52 55.9
No 41 44.1
Redness skin area 89 6
1/3< area <1/2 33 37.1
1/2< area <2/3 14 15.7
2/3< area <100% 16 18.0
area=100% 26 29.2
Nipple involvement 88 7
Yes 48 54.5
No 40 45.5
Distant metastases 95 0
Yes 19 20.0
No 76 80.0
Maximum diameter of mass 81 14
<2 cm 9 11.1
>2-5 cm 32 39.5
>5 cm 40 49.4
Axillary lymph node 64 31
Positive 49 76.6
Negative 15 23.4
Pathologic type 76 19
IDC 66 86.8
ILC 4 5.3
Other 6 7.9
Molecular type 94 1
HR+/HER2— 39 41.5
HR+/HER2+ 18 19.1
HR—-/HER2+ 19 20.2
HR—-/HER2— 18 19.1
Ki-67 93 2
Low (<15%) 16 17.2
Middle (15%-30%) 23 24.7
High (>30%) 54 58.1
Miller-Payne grading 64 31
GS 7 10.9
G4 17 26.6
G3 24 37.5
G2 10 15.6
G1 6 9.4

IBC: Inflammatory breast cancer; BMI: Body mass index; IDC: Invasive
ductal carcinoma; ILC: Invasive lobular carcinoma; HR: Hormone
receptor; HER2: Human epidermal growth factor receptor 2.

sequential chemotherapy, monotherapy using anthracy-
clines or taxanes, and other regimens, namely, TP
(docetaxel combined with cisplatin), TX (docetaxel
combined with capecitabine), TCbH (docetaxel, carbo-

Table 2: Treatment of IBC patients.

Distant metastases

Treatments No Yes

Surgical treatments

Modified radical mastectomy 57 (77.0) 6 (37.5)

Immediate reconstruction 6 (8.1 1 (6.3)

Mastectomy and sentinel 2 (2.7) 2 (12.5)
lymph node biopsy

Palliative resection 3 (4.1 0 (0.0)

No surgery 6 (8.1 7 (43.8)

Total 74 16

Missing data 2 3

Chemotherapy

Combined treatment 21 (33.3) 4 (25.0)
(anthracyclines, taxanes based)

Sequential treatment 19 (30.2) 4 (25.0)
(anthracyclines, taxanes based)

Taxanes or anthracyclines 5(7.9) 3(18.8)

TCbH 6 (9.5) 0 (0.0)

Multiline therapy 10 (15.9) 4 (25.0)

Other 3 (4.1) 1(6.3)

No chemotherapy 9 (12.3) 0 (0.0)

Total 73 16

Missing data 3 3

Values are # or n (%). IBC: Inflammatory breast cancer; TCbH:
Docetaxel, carboplatin combined with trastuzumab.

platin combined with trastuzumab), or multi-line therapy,
were administered to 25, 23, 8, and 24 patients,
respectively. In addition, all patients with overexpression
of HER2 were treated with trastuzumab [Table 2].

Following neoadjuvant chemotherapy, the Miller-Payne
method!"%! was used to evaluate the effect of chemotherapy
in the 50 patients without distant metastases. Among these
50 cases, seven (14%) were classified as GS5.

Clinicopathological features of different molecular types in
patients with IBC without distant metastases

The Kruskal-Wallis test revealed significant differences in
Ki-67 expression (H=10.805, P=0.013; HR+/HER2—
vs. HR—/HER2—, H: —19.830; adjusted P =0.008) and
efficacy of chemotherapy (H=28.830, P=0.032; HR
+HER2— wvs. HR—/HER2—, H: -17.197; adjusted
P =0.008) among different molecular types [Table 3].

Discussion

In the present study, we retrospectively examined
clinicopathological features, molecular characteristics,
and treatments among Chinese patients diagnosed with
IBC. Our findings indicated that most patients had large
tumor sizes (<2 cm: 11.1%; >2-5cm: 39.5%; >5 cm:
49.4%). This pattern is consistent with that reported in a
population-based study of IBC using SEER data from 2010
£02013 (<2 cm: 15%; >2-5 cm: 34%; >5 cm: 50%).' T A
similar pattern has also been observed using the National
Cancer Database (NCDB).!'?!
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Table 3: Clinicopathological features of different molecular types in IBC patients without distant metastases.

Molecular types, n

Kruskal-Wallis test

Features n HR+/HER2— HR+/HER2+ HR—/HER2+ HR—/HER2— H P
Maximum diameter of mass 64 5.093 0.165
<2 cm 9 4 1 3 1
2 cm < diameter < 5 cm 26 11 7 N 3
>5 cm 29 9 6 4 10
Ki-67 73 10.805 0.013"
Low (<15%) 14 7 3 3 1
Middle (15%-30%) 21 14 S 2 0
High (>30%) 38 11 6 8 13
Miller-Payne grading 50 8.830 0.0327
GS 7 3 0 4 0
G4 14 6 1 4 3
G3 18 8 S 2 3
G2 6 2 2 1 1
G1 S 2 1 0 2

* Dunn’s, —19.830; adjusted P = 0.008 (HR+/HER2— vs. HR—/HER2—). " Dunn’s, —17.197; adjusted P = 0.008 (HR —/HER2+ vs. HR+/HER2+). IBC:
Inflammatory breast cancer; HR: Hormone receptor; HER2: Human epidermal growth factor receptor 2.

High BMI is a known risk factor for the development of
IBC, and ﬁ)atients with high BMI have poorer breast cancer
outcomes! > than patients with a low BMI. We defined
obesity based on the criteria provided by the Working
Group on Obesity in China, which specifies that BMI
values >28.0 and 24 kg/m? represent general obesit%/ and
overweight status in Chinese adults, respectively.!"*! In a
previous study, obesity was noted in 49.5% of the patients
and overweight was noted in 30.6% of the patients with
IBC,"”! whereas in our study, the proportion of obesity is
relatively lower (23.2%).

Breast cancer is classified into four subtypes based on HR
status (ER, PR, HER2, and Ki-67) as luminal A, luminal B,
HER2 overexpression, and triple-negative breast can-
cer.'®171 Based on the phenotypic expression of HRs and
HER2, IBC can be categorized as follows: HR+/HER2—
HR+/HER2+, HR—/HER2+, and HR-/HER2- 15201
Several studies have reported differences in prognosis
based on IBC subtypes. Notably, survival outcomes are
best for patients with the HR+/HER2+ subtype, while
they are the worst for patients with the HR—/HER2—
subtype.?!!

Pathologic complete response (pCR) refers to the absence
of invasive/in situ cancer in the breast and/or axillary
lymph nodes.??! Achieving pCR following neoadjuvant
chemotherapy is desirable, as pCR has frequently been
associated with improved survival.”*! An NCDB study
reported that, among 8550 patients diagnosed with non-
metastatic, invasive IBC who had undergone surgery from
2004 to 2013, approximately 12% had attained pCR
following pre-operative neoadjuvant chemotherapy.!'?!
Our overall pCR rate was 14.00%, which is slightly higher
than that reported in the abovementioned retrospective
study. This discrepancy may be related to the duration of
the study, given that current treatment status is difficult to
assess in longer studies. In the present study, using the
Miller-Payne method we could accurately evaluate the
efficacy of neoadjuvant chemotherapy. In the current

study, we were able to accurately evaluate the efficacy of
neoadjuvant chemotherapy using the Miller-Payne meth-
od. We observed significant differences among molecular
types (P=0.032).

Currently, the recommended treatment for stage III IBC
includes neoadjuvant chemotherapy, surgery, and adju-
vant locoregional radiotherapy (ie, trimodal therapy).
Moreover, (neo)adjuvant trastuzumab and endocrine
therapy are utilized in patients with HER2+ and/or HR+
tumors, respectively. These strategies have significantly
improved survival among patients with IBC.** The 2019
National Comprehensive Cancer Network guidelines for
IBC recommend pre-operative systemic chemotherapy
using anthracycline and taxanes, as well as HER2-targeted
therapy for tumors exhibiting overexpression of HER2. In
our study, 63.5% of patients with stage III IBC were
treated with anthracyclines and taxane-based neoadjuvant
chemotherapy. In addition, 7.9% of patients with IBC
received anthracyclines or taxanes alone, and supplemen-
tal post-operative chemotherapy was provided as needed.
When patients were grouped according to the chemother-
apy regimen, we observed no significant differences in the
efficacy of chemotherapy among the groups.

Traditionally, breast reconstruction is contraindicated in
IBC due to concerns related to margin positivity, a high
risk of recurrence, poor long-term survival, and the
potential delay of treatments due to surgical complica-
tions.!*>2”] Recent advances in multimodal therapy have
improved the 5-year overall survival (OS) rate for IBC,1**!
improving the prognosis; hence, breast reconstruction may
no longer be contraindicated in IBC.!**! Many single-
center studies have investigated whether breast reconstruc-
tion affects oncologic and survival outcomes among
patients with IBC.2%32! Although breast reconstruction
is an option for patients with IBC, the time at which
reconstructive surgery should be performed remains
controversial. One study analyzed SEER data of 3374
patients and noted that rates of contralateral prophylactic
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mastectomy (CPM) and breast reconstruction have
increased over the years. No significant differences in
breast cancer-specific survival or OS have been observed
among various types of breast surgeries (eg, breast-
conserving surgery, CPM, breast reconstruction, standard
unilateral mastectomy).33 Therefore, immediate breast
reconstruction may still be an option for patients with IBC.
In a single-center study involving 240 patients with stage
IIT IBC conducted from 1997 to 2016, 17% of patients
underwent breast reconstruction. Among them, 33%
underwent immediate reconstruction, which thus
accounted for 5.4% of all procedures.®* In our study,
immediate breast reconstruction was performed in 8.1%
of patients with IBC without distant metastases (6/74
cases), a rate that is higher than that in past studies, which
may have led to an underestimation of current treatment
status.

The research conducted in this study is susceptible to all the
inherent biases and shortcomings that accompany a
retrospective study. Additionally, the small sample size
and missing data could have limited the statistical power of
the analysis.

In conclusion, our study provides novel insight into the
clinicopathological characteristics and treatment status
among patients with IBC in China and might provide a
direction and basis for further studies.
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