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Introduction

Breast cancer remains the most frequently diagnosed cancer
in women and, despite significant improvements in treatment, it
remains the second leading cause of death from cancer. Like any
other solid tumor, it can be located or metastasized in the lymph
node and in another distant organ. Once breast cancer metastasiz-
es, the goal of the treatment changes from curative to the patient’s

prolonged survival and improved quality of life [1].

The therapeutic approach to metastasis is often based on the
status of important markers, such as hormone receptors or epi-
dermal growth factor receptor 2 (HER2) which is the most power-
ful predictive biomarker for determining the efficacy of anti-HER2
therapy [2]. The primary means to evaluate the patient is immuno-
histochemistry to detect the expression of the HER2 protein in the
membranes of cancer cells [3]. Patients with positive HER2 disease
and/or hormone receptor have improved their survival due to new
treatment options, while survival rates remain low in patients with

triple negative breast cancer [4].

Treatment strategies for patients with advanced breast cancer

(ABC) positive for human epidermal growth factor (HER2) have

increased significantly in recent decades. The results in patients
with ABC HER2 positive were significantly improved with the in-
troduction of multiple anti-HER2 therapies, including trastuzumab,
pertuzumab, lapatinib and ado-trastuzumab emtansine (T-DM1)
[5]. Currently, the median survival of patients treated with these
anti-HER2 treatments is greater than 5 years, compared to only 1.5

years in the absence of several anti-HER2 treatments [6].

The treatment options in metastatic breast cancer (mBC) are
based mainly on the biology of the primary tumor [7]. The effec-
tive treatment options with proven survival benefits are neces-
sary for these patients. However, it is often difficult for clinicians to
evidence-based judgements regarding the most effective treatment

for such patients [8].

Research conducted in recent decades has provided a better
understanding of the complex molecular heterogeneity of this
malignancy. One such finding was the identification of the HER2
gene, which encodes a tyrosine kinase receptor, a potent mediator
of cell growth and proliferation in normal and malignant epithelial
cells. The amplification of this gene was observed in almost 25% of

breast cancers and has been shown to be a driver of tumor biology

[9].
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Recent reports had suggested that eribulin is a candidate of
choice for the treatment of HER2 positive breast cancer in patients
who have been previously treated with taxanes and anthracyclines
[10]. Eribulin mesylate is a microtubule inhibitor that is a synthetic
analogue of haliclondrine B modified by structural modifications.
It binds only to the growth of positive ends, inhibiting the growth
phase of the microtubules without affecting the shortening phase
and causing the sequestration of tubulin in non-productive aggre-
gates. This unique mechanism of action based on tubulin may ex-
plain how eribulin is able to overcome resistance to taxanes and

may have a broader clinical effect [11].

First, it promotes the relaxation of the centromere axis without
affecting the speed of stretching.

Then, eribulin sequesters tubulin into non-functional aggre-
gates that can compete with soluble tubulin for addition at the
end of growing microtubules. Due to its effects on the microtubule,
eribulin causes the arrest of the G2/M phase of the cell cycle and
prolonged mitotic blockade, with a marked alteration of the archi-
tecture of the normal mitotic spindle, which leads to the activation

of the apoptotic cascade and cell death [12].

In addition to having a primary anticancer mechanism associ-
ated with conventional antimitotic effects, eribulin also makes re-
sidual tumors less aggressive and less likely to metastasize by trig-
gering the transition from epithelial to mesenchymal phenotypes
by reversing EMT status to MET [13].

It has also been clinically observed that eribulin suppresses the
incidence of new metastases, which provides a greater survival
benefit for patients, even under conditions conducive to the evolu-
tion of the primary tumor and the pre-existing metastatic tumor.
More recently, EMT has been shown to be a key step in the promo-

tion of metastasis in many types of cancer [14].

Herein we report the case of a patient with heavily pre-treat-
ed metastatic breast cancer who received eribulin in the late-line
metastatic breast cancer setting and showed suppression of fur-
ther spread of metastasis leading to enhancing the efficacy of the

later drug.

Case Presentation
In October 2007, a 53 year old female patient was diagnosed
with carcinoma of left breast. The patient had been submitted to

modified radical mastectomy (MRM) on left side in January 2007,
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with histopathology for infiltrating ductal carcinoma, highly posi-
tive estrogen receptor, progestin receptor, and HER-2-NEU-1+. The
pathological tumor node metastasis (pTNM) stage was pT2 pN1
MO. The patient received 4 cycles of chemotherapy with anthracy-
cline and paclitaxel each along with adjuvant radiotherapy. She was

put on oral therapy with anastrozole 1mg for up to 6 years.

In the following 7 years, the patient was clinically node nega-
tive. In until April 2014, when the patient complained of lower
back pain, lower limb pain and the PET-CT scan revealed bone me-
tastasis. She was put on everolimus plus exemestane (reduction in

dose was done due to poor tolerance) with zoledronic acid.

In 2015, there was progression of disease effecting liver and
bone received adjuvant chemotherapy with 6 cycles of Nab-pacli-
taxel and carboplatin followed by zoledronic acid. After regular
follow-up, there was no sign of recurrence and was maintained on

hormonal therapy of fulvestrant with denosumab from 2016.

In 2017, there were metabolically active skeletal and hepatic
metastasis during CT scan evaluation signifying as disease progres-
sion due to new development of abdominal lymph nodes affecting
bone and liver. She was treated with palbociclib and letrozole for
3 months but still had disease progression. Subsequently, she un-
derwent chemotherapy in metastatic set up with eribulin (dose of
1.4mg/m?) along with zoledronic acid. After 3 cycles of eribulin,
the patient showed partial response and the treatment was con-
tinued for another 3 cycles with zoledronic acid (D1 of cycle 4 and
cycle 6). The response obtained disease progression was a stable

disease with complete resolution.

Later, the patient was put on capecitabine. The revaluation per-
formed after 9 doses of therapy in April 2018 revealed non FDG
avid few hypodense lesions liver-likely healed lesions, no evidence
of metabolically active lesions in the post po left chest wall region
or elsewhere in the visualized region of the body. The patient was
put on maintenance therapy with denosumab at a dose of 120mg
and was admitted for 215 dose on January 2019 with other sup-

portive care.

Discussion

Despite the wide pharmacological armamentarium available for
the treatment of MBC, long-term control of the disease remains dif-
ficult, especially in highly pre-treated patients [15].In the case of

HER2 positive breast cancer, chemotherapy is a key backbone with
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which HER2-based therapy is combined as separate agents admin-
istered simultaneously or, more recently, the use of chemotherapy
conjugated to a HER2 antibody [16].

Eribulin, is therefore, part of broad list of potential therapeutic
options, has a mechanism of action distinct from that of other tubu-
lin-targeting agents, with proven tolerance and efficacious in this
hard-to-treat breast cancer population because its distinct mecha-
nism of action may allow it to be active in patients whose disease
is refractory to tubulin-targeting agents [17]. The recent studies,
eribulin has been shown to exert non-mitotic mechanisms in three
categories: reversion of the epithelial-mesenchymal transition
(EMT), effects on tumor vascular remodelling and perfusion, and
decreased capacity for migration and invasion. These non-mitotic
effects occur in the surviving residual tumor, including its compo-
nent tumor cells, as a result of the antimitotic cytotoxic activity of
eribulin [18]. In the preclinical xenograft models of breast cancer
in humans, eribulin caused the vascular remodeling of the tumor,
which resulted in a greater perfusion of the tumor cores [19]. The
hypoxia effect was observed which is associated with increased
numbers of micro vessels in tumors that had been exposed to a
single dose of eribulin approximately 1 week earlier. There was
enhanced antitumor activity of capacetabine in the MDA-MB-231
xenograft model due to prior treatment with eribulin [20]. These
findings suggest that eribulin-induced vascular remodeling leads
to changes in the tumor microenvironment that reduce or elimi-
nate hypoxia-driven growth aggressiveness and increase exposure

of subsequent treatments [21].

The patient in the case described, with extensive treatment ex-
perience in the metastatic setting and few new treatment options,
was able to derive clinical benefit from eribulin. According to the
working hypothesis that, after eribulin, residual tumors are phe-
notypically different and probably less aggressive. Due to induced
epithelial-mesenchymal transition, eribulin could also influence

cancer immunoediting [22].

Conclusion

Effective treatment of patient with highly pretreated metastatic
breast cancer remains a challenge. However, new therapeutic op-
tions, the introduction of eribulin into the therapeutic arsenal, re-
inforce the hope that the prolongation of survival, as well as the
quality of life maintained/improved, is a feasible goal for cancer

patients, as in the current case study.
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