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Abstract: Objective To investigate the clinicopathological features and survival prognostic factors of patients with triple

negative inflammatory breast cancer (TNIBC).Methods The data of patients with TNIBC from 2010 to 2015 were obtained from

SEER database, and univariate analysis, multivariate analysis and Kaplan-Meier survival analysis were performed using the

"survival" package in R statistical software. Results A total of 4 268 cases of inflammatory breast cancer were collected,

including 1 023 cases of triple negative subtype. Compared with non-TNIBC patients, TNIBC patients had a lower proportion of

whites in ethnic distribution, a higher proportion of histological grade Ⅲ, a higher proportion of AJCC stage Ⅲ, and more

patients without distant metastases, and more likely to receive chemotherapy (P<0.05). Univariate Cox analysis showed that

laterality, tumor diameter, AJCC stage, M stage, surgery and chemotherapy may be the influencing factors of overall survival

(OS) (P <0.05). Multivariate Cox analysis showed that laterality, tumor diameter and surgery were independent influencing

factors for survival and prognosis of TNIBC patients, and the smaller the tumor [28-989 mm, HR= 1.565, 95%CI:1.061-2.309,

P=0.024;>989 mm, HR= 1.911, 95%CI:1.205-3.030, P=0.006], locating in the right side (HR=0.719, 95%CI:0.560-0.923, P=0.010),

and the surgical treatment (HR=0.609, 95%CI:0.423-0.876, P=0.008) were associated with better prognosis. Conclusion

Laterality, tumor diameter, and surgery are independent influencing factors for survival prognosis in patients with TNIBC, and

the smaller the tumor, locating in the right side, and surgery are associated with better prognosis.

Keywords: Inflammatory breast cancer; Triple-negative breast cancer; SEER database; Prognostic factor; Laterality; Tumor
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Inflammatory breast cancer (IBC) is a rare and
aggressive disease, accounting for 2% to 4% of new cases.
IBC is highly invasive, progresses rapidly, and has a
mortality rate of 8% to 10% [1]. Breast cancers are
categorized into different subtypes based on the status of
estrogen receptors (ER), progesterone receptors (PR), and
human epidermal growth factor receptor 2 (HER2), and
the subtypes are related to treatment and prognosis [2].
Among these, the triple-negative subtype lacks ER, PR,
and HER2, resulting in limited treatment options,
significantly reduced survival time, and a higher
likelihood of early recurrence and metastasis [3].

Current treatment guidelines for IBC recommend
sequential triad therapy, which includes preoperative
chemotherapy based on anthracyclines (including targeted
therapy based on HER2 receptor status), followed by
surgical excision, level I/II axillary lymph node dissection,
and postoperative radiotherapy [4-5]. Hormonal therapy
is administered based on the status of ER and PR [6].
Previous studies on IBC patients have shown that
molecular subtypes can clinically predict survival
outcomes in IBC, with the triple-negative subtype

associated with the worst survival prognosis [7-9].
Triple-negative inflammatory breast cancer (TNIBC)
represents a special group within breast cancer, and there
is limited information on optimal treatment and clinical
outcomes. This study aims to analyze TNIBC patients in
the Surveillance, Epidemiology, and End Results (SEER)
database to identify high-risk populations and develop
targeted treatment strategies.

1 Data and Methods

1.1 General Data

This study utilized SEER*Stat software (version
8.4.0.1) to obtain data on TNIBC from the SEER
database (https://seer.cancer.gov/) for the years 2010 to
2015.

Inclusion criteria: (1) diagnosis years from 2010 to
2015; (2) female; (3) breast cancer as the first and only
cancer diagnosis; (4) T4d staging; (5) negative for ER, PR,
and HER2.

Exclusion criteria: (1) missing information; (2) cases
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identified solely through death certificates or autopsies; (3)
concurrent other tumors.

The endpoint was overall survival (OS), defined as
the time from the date of diagnosis to the date of death
from any cause or the date of the last follow-up.

1.2 Statistical Analysis

Data analysis was performed using R 4.2.1.
Categorical data were expressed as cases (%), and
inter-group comparisons were made using the chi-square
test. Univariate and multivariate Cox regression risk
models were used to analyze prognostic factors for
TNIBC. Kaplan-Meier survival curves were plotted to
assess the correlation between different clinical features
and OS. P<0.05 was considered statistically significant.

2 Results

2.1 Clinical and Pathological Characteristics of
Patients with TNIBC

A total of 4,268 patients with inflammatory breast
cancer were identified from the SEER database from
2010 to 2015, among which 1,023 were TNIBC cases.
Among TNIBC patients, 363 cases (35.5%) did not
receive surgery, 514 cases (50.2%) did not receive
radiotherapy, and 102 cases (10.0%) did not receive
chemotherapy. TNIBC histological grades included 162
cases of grade Ⅰ-Ⅱ and 723 cases of grade III-IV. There
was no difference between the two groups in terms of age,
marital status, laterality, tumor diameter, N staging,
surgery, and radiotherapy (P>0.05). Compared with non
TNIBC patients, TNIBC patients have a lower proportion
of Caucasians, a histological grading tendency towards
grade Ⅲ, a higher proportion of AJCC stage Ⅲ, and more
patients without distant metastasis, making them more
likely to receive chemotherapy (P<0.05). See Table 1.

Tab.1 Clinicopathologic characteristics of patients with TNIBC
[case (%)]

Indicators Non-TNIBC
(n = 3,245)

TNIBC
(n = 1,023)

2 value P value

Age
<56 years 1,428(44.0) 439(42.9)

0.411 0.81456-59 years 1,137(35.0) 363(35.5)
>69 years 680(21.0) 221(21.6)

Race
White 2,504(77.2) 713(69.7)

39.661 <0.001
Black 504(15.5) 244(23.9)
Asian 201(6.2) 61(6.0)
Others 36(1.1) 5(0.5)

Marital status

Married 2,353(72.5) 725(70.9)
1.358 0.507Unmarried 737(22.7) 242(23.7)

Others 155(4.8) 56(5.5)
Laterality

left 1,665(51.3) 534(52.2)
0.247 0.62right 1580(48.7) 489(47.8)

Histological grade
Ⅰ 106(3.3) 5(0.5)

103.344 <0.001
Ⅱ 955(29.4) 157(15.3)
Ⅲ 1,687(52.0) 705(68.9)
Ⅳ 37(1.1) 18(1.8)
Others 460(14.2) 138(13.5)

Diameter of tumor
<28 mm 474(14.6) 136(13.3) 4.313 0.116
28-989 mm 1,857(57.2) 623(60.9)
>989 mm 914(28.2) 264(25.8)

AJCC Stage
Ⅲ 2,050(63.2) 705(68.9) 10.953 0.001
Ⅳ 1,195(36.8) 318(31.1)

N Stage
N0 439(13.5) 143(14.0)
N1 1,482(45.7) 445(43.5)
N2 584(18.0) 164(16.0) 7.275 0.122
N3 657(20.2) 243(23.8)
Nx 83(2.6) 28(2.7)

M Stage
M0 2,050(63.2) 705(68.9) 10.953 0.001
M1 1,195(36.8) 318(31.1)

Surgery 2,090(64.4) 660(64.5) 0.004 0.949
Radiotherapy 1,675(51.6) 509(49.8) 1.08 0.299
Chemotherapy 2,676(82.5) 921(90.0) 33.586 <0.001

Note：Nx indicated lymph node metastasis was unknown.

2.2 Univariate and Multivariate Cox Analysis of
Prognostic Factors Affecting TNIBC Patients

Univariate Cox regression analysis showed that
laterality, tumor diameter, AJCC staging, M staging,
surgery, and chemotherapy may be influencing factors for
OS (P<0.05). See Table 2. Multivariate Cox analysis
revealed that laterality, tumor diameter, and surgery were
independent risk factors affecting the survival prognosis
of TNIBC patients, with smaller tumors, right-sided
tumors, and surgical treatment associated with better
prognosis (P<0.05). See Table 3.

2.3 Survival Comparisons of Independent
Prognostic Factors in TNIBC Patients

Based on the independent prognostic factors
obtained from multivariate Cox analysis, Kaplan-Meier
survival curves were drawn for the population in this
study. Smaller tumor size (P=0.011), right-sided tumors
(P=0.004,7), and surgical treatment (P=0.000,25) were
associated with better prognosis. See Figure 1.

Tab. 2 Univariate analysis of risk factors for TNIBC patient
Indicators OS (mons)a HR (95% CI) P value Indicators OS (mons)a HR (95% CI) P value
Age Diameter of tumor
<56 years 75(66-82) 1 - <28 mm 85(80-99) 1 -
56-69 years 68(62-81) 1.064(0.820-1.380) 0.643 28-989 mm 71(63-79) 1.491(1.022-2.175) 0.038
>69 years 67(49-94) 1.392(0.934-2.074) 0.104 >989 mm 61(53-69) 1.948(1.245-3.048) 0.003

Race N Stage
White 68(63-76) 1 - N0 75(66-85) 1 -
Black 78(61-83) 1.086(0.775-1.522) 0.630 N1 74(63-83) 1.021(0.744-1.402) 0.897
Asian 75(63-NA) 0.796(0.477-1.329) 0.383 N2 68(58-87) 1.050(0.693-1.589) 0.819
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Others 69(61-NA) 1.302(0.415-4.084) 0.650 N3 60(58-78) 1.181(0.766-1.820) 0.452

Marital status Nx 44(44-NA) 3.684(1.320-10.277) 0.013
Married 73(64-79) 1 - M Stage
Unmarried 67(61-83) 0.958(0.717-1.281) 0.772 M0 73(66-80) 1 -
Others 71(59-100) 1.207(0.733-1.986) 0.460 M1 54(51-74) 1.563(1.036-2.356) 0.033

Laterality Surgery
left 66(60-71) 1 - No 61(54-69) 1 -
right 77(70-85) 0.700(0.546-0.897) 0.004 Yes 74(67-82) 0.542(0.389-0.755) <0.001

Histological grade Radiotherapy
Ⅰ 73(NA) 1 - No 67(61-75) 1 -
Ⅱ 74(61-91) 0.680(0.093-4.982) 0.705 Yes 74(66-82) 0.783(0.610-1.011) 0.061
Ⅲ 71(66-80) 0.769(0.107-5.506) 0.794 Chemotherapy
Ⅳ 62(28-NA) 1.434(0.172-11.946) 0.739 No 44(42-NA) 1 -
Others 67(54-93) 0.866(0.118-6.364) 0.887 Yes 71(66-78) 0.446(0.228-0.874) 0.019

AJCC Stage
Ⅲ 73(66-80) 1 -
Ⅳ 54(51-74) 1.563(1.036-2.356) 0.033

Note：a meant the data was represent in the form ofM(P25, P75). Nx indicated lymph node metastasis was unknown.

Tab.3 multivariate analysis of risk factors for TNIBC patients
Pathological features HR(95%CI) P value Pathological features HR(95%CI) P value
Laterality M Stage

Left 1 - M0 1 -
Right 0.719(0.560-0.923) 0.010 M1 1.299(0.849-1.987) 0.228

Diameter of tumor Surgery
<28 mm 1 - No 1 -
28-989 mm 1.565(1.061-2.309) 0.024 Yes 0.609(0.423-0.876) 0.008
>989 mm 1.911(1.205-3.030) 0.006 Chemotherapy

AJCC Stage No 1 -
Ⅲ 1 - Yes 0.581(0.280-1.202) 0.143
Ⅳ 1.299(0.849-1.987) 0.228

Fig. 1 Survival curves of TNIBC patients with different clinical characteristics

3 Discussion
The treatment methods for Inflammatory Breast

Cancer (IBC) are multimodal, including systemic
chemotherapy, mastectomy, and radiation therapy.
Historically, patients with IBC have primarily received
mastectomy. This study showed that surgery could help
TNIBC patients to improve the survival. Research
indicated that surgical resection can enhance the 5-year
OS for IBC patients and reduce tumor-specific mortality
rates [8-10]. Considering the cortical lymphatic vessel
cancer thrombus and the high recurrence rate of IBC,
surgically removing the tumor will undoubtedly lower the
recurrence rate [7], which also supports the conclusions
of this study. A retrospective analysis of hormone
receptor-positive HER2-negative advanced breast cancer
found that patients who received resection of the primary
tumor had better survival outcomes, and those with
isolated bone metastases tended to favor

breast-conserving surgery [11].
In this study, chemotherapy was shown to improve

the survival prognosis of patients with TNIBC. IBC is a
systemic disease, and local regional treatment is
insufficient to prevent distant metastasis. Therefore,
systemic chemotherapy has been combined with surgery,
radiotherapy, hormonal therapy, and molecular targeted
therapy. A single-arm study that included 19 patients with
TNIBC reported that the pathological complete response
(pCR) rate reached 42% with treatment using
panitumumab, carboplatin, paclitaxel, docetaxel, and
cyclophosphamide [12]. Currently, there is no data from
large randomized controlled trials specifically for IBC.
Based on the international consensus on IBC [4], it is
generally recommended that preoperative systemic
treatment should be administered. This includes
sequential therapy based on anthracycline and taxane
chemotherapy, with or without carboplatin. The MD
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Anderson Cancer Center has adopted a regimen of
weekly paclitaxel or dose-dense paclitaxel followed by
standard anthracycline and cyclophosphamide (AC)
therapy (or dose-dense AC regimen) for TNIBC [13].
Reports from within the country have also demonstrated
the efficacy of this chemotherapy regimen [14].

Data from the SEER database show that the
combination of surgery and radiotherapy significantly
improves the 5-year OS of 15% of IBC patients [15].
However, in this study, radiotherapy was not an
independent prognostic factor for TNIBC patients. The
impact of radiotherapy on breast cancer prognosis
remains controversial. Incorporating radiotherapy as part
of the "tri-modality treatment" for IBC has been shown to
provide survival advantages. Patients completing
tri-modality treatment had a 10-year OS of 37.3%,
compared to 28.5% for those who only underwent
surgery/chemotherapy [16]. Several retrospective studies
have evaluated the role of definitive local treatment in
newly diagnosed metastatic IBC patients, suggesting that
this approach may be associated with improved overall
survival and local disease control [17-18]. However,
some studies do not support the positive impact of
radiotherapy on breast cancer patients. Data from a large
randomized trial indicated that the OS of newly
diagnosed stage IV breast cancer patients was not
improved after the local regional treatment. Although
local regional treatment improved local disease control, it
did not have an overall impact on patients' quality of life
[19].

Previous studies have pointed out that
radiation-related cardiac toxicity may diminish the
survival benefits associated with improved local disease
control, and this negative effect is related to the radiation
dose to the heart [20-22]. In this article, laterality was
identified as an independent prognostic factor for TNIBC
patients, with better prognosis for right-sided tumors;
however, the presence or absence of radiotherapy had
little effect on overall survival. The speculated reason is
that radiotherapy for left breast tumors increases cardiac
toxicity. Thus, minimizing incidental cardiac exposure
while ensuring adequate coverage of the target volume
remains a challenging issue to enhance the efficacy of
radiotherapy.

Due to its aggressiveness and the ineffectiveness of
endocrine and anti-HER2 therapies, TNIBC is
particularly challenging to treat. The search for specific
kinase inhibitors has become a new approach in treating
the current triple-negative subtype. Research has shown
that Syndecan-1 is expressed at higher levels in TNIBC
tissues compared to non-TNIBC tissues. Syndecan-1 acts
as a novel tissue biomarker and a regulator of the tumor
stem cell phenotype in TNIBC through the interleukin
(IL)-6/signal transducer and activator of transcription
(STAT)3, Notch, and epidermal growth factor receptor
(EGFR) signaling pathways, thus becoming a promising
therapeutic target for TNIBC [23]. Another preclinical
study indicated that dasatinib (a p-Src inhibitor) and
U0126 (a p-Erk1/2 inhibitor) downregulated the
expression of cathepsin B (CTSB) in TNIBC (SUM149

cell line), thereby affecting tumor cell invasion and
metastasis [24]. Interestingly, IL-8 and monocyte
chemoattractant protein-1 (MCP-1)/chemokine CCL2
could reverse the downregulation effect of dasatinib and
U0126, increasing tumor cell invasiveness [25].
Therefore, targeting cytokines IL-8 and MCP-1/CCL2
and related signaling molecules may represent a
promising therapeutic strategy for TNIBC patients. These
studies provide better treatment prospects for TNIBC
patients.

In summary, laterality, tumor diameter, and surgery
are independent risk factors affecting the survival
prognosis of TNIBC patients, with smaller tumors located
on the right side and surgical treatment being associated
with better prognosis.
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