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Abstract
Institutional review board statement: As per our institution _ _ o o
guidelines, no IRB approval is needed for retrospective reviews AIM: To discuss treatment with eribulin in clinical
of patients whose care has directly involved or been supervised practice outside a clinical trial.
by an investigator.

METHODS: Archives of patients treated for metastatic
Informed consent statement: Given that the study was retros- breast cancer were reviewed and 21 patients treated
pective in nature and the fact that treatments had been provided with the new chemotherapeutic eribulin mesylate, a
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accordmg :10 Star];‘ti?rdz(;rfcar_eh_n‘? dSpT“fi.c ‘?f"[:?ed comsents  gynthetic analog of a natural marine product, were
were needed or obtained from individual patients. Anonymity was —jqentified, Information on patients’ characteristics and
guaranteed. .

treatment outcomes was extracted. Treatment with
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to comorbidities and frailty. Efficacy of the drug was
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for metastatic disease and 13 patients had received
4 or more lines of treatment. The median number of
cycles of eribulin received was 3 (range 1-16 years).
All patients, except one, discontinued treatment due
to progressive disease and one patient due to adverse
effects. Six patients had a dose reduction due to side
effects. All patients had progressed at the time of the
report with a median time to progression of 3 mo (range
1 to 14 mo). Fifteen patients had died with a median OS
of 7 mo (range 1-18 mo). Six patients were alive with a
median follow-up of 13.5 mo (range 7 to 19 mo).

CONCLUSION: This series of patients confirms the
activity of eribulin in a heavily pre-treated metastatic
breast cancer population consistent with phase I and
I trials.

Key words: Breast cancer; Metastatic; Eribulin; Case
series; Retrospective; Treatment
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Core tip:This report discusses treatment with eribulin in
clinical practice outside a clinical trial setting. It confirms
the activity of eribulin in a heavily pre-treated metastatic
breast cancer population.

Digklia A, Voutsadakis IA. Eribulin for heavily pre-treated metastatic
breast cancer patients. World J Exp Med 2015; 5(3): 194-199
Available from: URL: http:/www.wjgnet.com/2220-315X/full/v5/
i3/194.htm DOI: http://dx.doi.org/10.5493/wjem.v5.i3.194

INTRODUCTION

Breast cancer is the most common female carcinoma
and among the most frequent causes of cancer mortality
in women worldwide!?!, Metastatic breast cancer is
considered incurable with an estimated median survival
of 2 to 3 years and only 1 in 4 to 5 patients alive at
5 years after diagnosis. Treatment with endocrine,
cytotoxic or targeted therapies has prolonged survival
and may improve or maintain the quality of life of
patients living with metastatic disease. Despite the
availability of several active agents, there is a need
to develop additional drugs in order to increase the
treatment options in metastatic breast cancer patients.
Eribulin (previously known as E7389) is a new che-
motherapy drug and has been approved by regulatory
authorities for the treatment of metastatic breast
cancer™, It is a microtubule inhibitor and a synthetic
analog of the natural product halichondrin B isolated
from the marine sponge Halichondria okadai. Its mech-
anism of action is unique among microtubule poisons
and involves binding to polymerized tubulin without
affecting de-polymerization and promoting tubulin
sequestration in non-functional polymerst™. It produces
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cell cycle arrest in the G2-M phase in vitro in several
human cancer cell lines, including p-glycoprotein-
expressing and paclitaxel-resistant lines, when incubated
in the presence of nanomolar concentrations of the
drug. Clinical development has led to the approval of
eribulin for use as monotherapy in metastatic breast
cancer patients who have received at least two prior
chemotherapeutic regimens including an anthracycline
and a taxane. This is consistent with the view that
sequential monotherapies are preferable to combination
therapies in most clinical scenarios in metastatic breast
cancer as a means of preserving tolerability without
compromising efficacy.

This report presents retrospective data on this drug
in patients treated in two centers outside of a clinical
trial.

MATERIALS AND METHODS

Archives of all patients treated for metastatic breast
cancer from 2011 to June 2014 were reviewed and 21
patients treated with eribulin were identified. Information
on patients’ characteristics and treatment outcomes was
extracted. Data on response, progression-free survival
(PFS) and overall survival (OS) were collected.

Treatment with eribulin mesylate was initiated at the
recommended dose of 1.4 mg/m’ on days 1 and 8 of a
21-day cycle in 17 patients and at a decreased dose of 1.1
mg/m’ on days 1 and 8 of a 21-day cycle in 4 patients
due to comorbidities and frailty. Tumor response was
reported according to the revised Response Evaluation
Criteria in Solid Tumors criteria™. Response rate was
defined as the addition of complete response and partial
response (PR). Disease control rate (DCR) was defined
as the response rate plus the stable disease (SD) rate.
PFS and OS are calculated by the Kaplan-Meier method
starting from the date of eribulin therapy initiation to the
date of disease progression documentation or death.
Descriptive statistics parameters used in the study were
performed with the aid of a non-commercial statistical
calculation site (www.statpages.org).

Data collection and recording were conducted in
compliance with the ethical requirements of our centers
and patients’ anonymity was guaranteed. Given that
the study was retrospective in nature and the fact that
treatments had been provided according to standards of
care, no specific informed consents were obtained from
individual patients.

RESULTS

The median age of patients at the time of eribulin
treatment was 53 years (range 34-75 years) (Table 1).
The median age at the time of breast cancer diagnosis
was 47 years (range 30-73 years). Nineteen patients
were diagnosed initially with localized disease and
had received adjuvant treatments and 2 patients had
metastatic disease at diagnosis. Sixteen patients had
Estrogen Receptor (ER) and/or Progesterone Receptor
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Table 1 Characteristics of patients and tumors in this series

Table 2 Eribulin treatment and results

Median Range Median Range
Age at diagnosis 47 30-73 Progression-free survival (mo) 3 1-14
Age at eribulin treatment 53 34-75 Opverall survival (patients who died) 7 1-18
Patients (n = 21) % Follow-up (mo, patients alive) 13.5 7-19

Hormonal status Number of eribulin cycles 3 1-16

ER/ PgR positive 16 76.5 patients (n = 21) %

ER/PgR / Her2 negative 5 23.8 Previous lines of treatment
Grade 3 or less 8 38.1

Jill 12 57.2 More than 3 13 619

I 5 23.8 Reason for eribulin discontinuation

Unknown 4 19 Progression 20 95.2
Performance status Adverse effects 1 48

0-1 13 61.9

2-3 8 38.1 All patients in the series had progressed at the time of data collection.
Number of metastatic sites Fifteen patients had died at the time of data collection and 6 patients were

2 3 14.3 still alive.

More than 2 18 85.7

ER: Estrogen Receptor; PgR: Progesterone Receptor; Her2: Her2/neu
oncogene of the EGFR (Epidermal Growth Factor Receptor) family.

(PgR) positive disease and 5 had ER/PgR negative
disease (all triple negative). Eight patients had received
2 or 3 previous lines of chemotherapy for metastatic
disease and 13 patients had received 4 or more lines
of treatment. The median number of previous lines
of treatment was 4 (range 1-7). The median number
of cycles of eribulin received was 3 (range 1-16). All
patients had a heavy metastatic burden with two or
more organs involved, including 5 patients with brain
metastases and 10 patients with 4 or more metastatic
organs.

All patients, except one, discontinued treatment due
to progressive disease and one patient due to adverse
effects (grade 3 asthenia) (Table 2). Six patients had a
dose reduction due to adverse effects including febrile
neutropenia, asthenia and peripheral neuropathy. Other
grade 2 or 3 adverse effects observed included anemia
in 2 patients and thrombocytopenia and ileus in one
patient each.

Ten of 18 evaluable patients had a PR or SD for
more than 3 mo as their best response resulting in a
DCR of 55.6% (Table 3). Six of eight patients with 3 or
less lines of previous therapies had a PR or SD resulting
in a DCR of 75%, but some of the more heavily pre-
treated patients (4 of 10, 40%) also benefited from
eribulin treatment (Table 3). Three patients died
before an evaluation of the effect of therapy could be
performed. All patients had progressed at the time
of the report with a median time to progression of 3
mo (range 1 to 14 mo) (Table 2). Fifteen patients had
died with a median OS of 7 mo (range 1-18 mo). Six
patients were alive with a median follow-up of 16 mo
(range 7 to 19 mo). Kaplan-Meier PFS and OS curves
are presented in Figures 1 and 2, respectively.

DISCUSSION

The new chemotherapeutic agent eribulin has shown
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activity in metastatic breast cancer and represents a
new therapeutic option in this disease after failure of
other therapies such as anthracyclines and taxanes'”.

Phase I studies have established the optimal three-
weekly dose to be 1.4 mg/m? on days 1 and 8 which has
been carried out for further development'®. Phase I and
Il studies have established the efficacy of eribulin in pre-
treated metastatic breast cancer patients. Two phase III
trials have compared eribulin to either physician’s choice
or a capecitabine arm”®. The first, the Eisai Metastatic
Breast Cancer Study Assessing Physician's Choice versus
E7389 open label, randomized, multicenter trial, included
762 patients who had received at least 2 previous lines of
chemotherapy and were randomized in a 2:1 fashion to
receive either eribulin or a treatment of their physician’s
choice”, The control arm was designed to reflect various
practices across continents. Almost all patients had
received anthracyclines and taxanes and three fourths
had also received capecitabine before study entry. The
study showed a statistically significant benefit in OS for
patients receiving eribulin treatment with an OS of 13.1
mo vs 10.6 mo .. No PFS benefit was demonstrated in
the intention-to-treat analysis as per the independent
review. Median PFS was 3.7 mo in the eribulin arm.
Hematological toxicities, asthenia/fatigue and peripheral
neuropathy were the most common toxicities in the
eribulin arm. The second phase 1II trial was recently
published and 1102 patients, who had previously
received anthracyclines and taxanes, were randomized in
a 1:1 ratio to eribulin or capecitabine'™., The trial showed
eribulin and capecitabine to be equally effective for both
PFS and OS™!. Median PFS was 4.1 mo in the eribulin
arm in this study. Pooled results of these two randomized
phase III studies have confirmed a statistically significant
OS benefit in the eribulin arm with a median OS of 15.2
mo vs 12.8 mo in the control arm®™.

Interestingly, in the above pooled study, an a
posteriori sub-group analysis showed that the eribulin
OS benefit was consistent in all sub-types with the triple
negative patients obtaining a slightly greater benefit
from eribulin compared to control treatments™®. In a
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Table 3 Clinical response rates of evaluable patients with metastatic breast cancer treated with eribulin 7 (%)

All evaluable patients in the 95%CI 3 or less previous lines of 95%CI More than 3 previous lines of 95%Cl
series (7 = 18) therapy (7 = 8) therapy (7 = 10)
CR 0 0 0 0 0 0
PR 7 (38.9) 16.4-61.4 4 (50) 18.7-81.8 3 (30) 1.6-58.4
SD 3 (16.7) 0-33.9 2 (25) 0-55 1 (10) 0-28.6
PD 8 (44.4) 21.5-67.4 2 (25) 0-55 6 (60) 33.2-86.8

CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease.
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Figure 1 Kaplan-Meier Progression-Free Survival curve of the patients in this series. The Y axis depicts the percentage of patients alive without disease
progression and the X axis represents months from the start of eribulin treatment. PFS: Progression-Free Survival.
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Figure 2 Kaplan-Meier curve of Overall Survival of the patients in this series. The Y axis depicts the percentage of patients alive and the X axis represents
months from the start of eribulin treatment. OS: Overall survival.

retrospective study that included 133 patients, the triple negative) outlined the activity of eribulin in these
clinical benefit of eribulin, especially in Her-2 negative patients which resulted in a median PFS of 6.8 mo!''..

patients, was confirmed'?. In the first-line metastatic Our small retrospective analysis confirmed that
setting, a phase II trial that included only Her-2 approximately 50% of patients were alive at 13 mo as
negative patients (both Hormone Receptor positive and shown by the Kaplan-Meier curve (Figure 2). Median
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PFS was 3 mo and median OS was 7 mo in this heavily
pre-treated population with a median of 4 previous
lines of treatment (range 1 to 7). These results agree
with those from the randomized trials and suggest
that useful clinical activity can be expected in some
patients who have received more than 3 previous lines
of chemotherapy. The adverse effect profile of eribulin
was also consistent with published data, with asthenia,
neutropenia and peripheral neuropathy being the most
common adverse effects. The patient population in
our study was relatively young and only 3 patients
were older than 65, however, studies have shown the
feasibility of eribulin treatment in older patients!*?.
Eribulin is added to the armamentarium of drugs
with activity that may be used in metastatic breast
cancer after anthracycline and taxane progression which
may also include capecitabine™, vinorelbine™* and
gemcitabine™!. Nevertheless the short PFS highlights
the need for more effective treatments or combinations.
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COMMENTS

Background
Eribulin is a synthetic analog of a natural marine product and is a new
chemotherapeutic approved for the treatment of metastatic breast cancer.

Research frontiers
This report discusses treatment with eribulin in clinical practice outside a clinical
trial. It confirms the efficacy of the drug in the day to day clinical setting.

Innovations and breakthroughs
This is a confirmatory report of the usefulness of eribulin mesylate for advanced
metastatic breast cancer.

Applications

Eribulin is an additional option for the treatment of patients with metastatic
breast cancer who have already received anthracyclines, taxanes and
capecitabine.

Terminology

Eribulin (previously known as E7389): A chemotherapy drug which is a
microtubule inhibitor and a synthetic analog of the natural product halichondrin
B isolated from the marine sponge Halichondria okadai.

Peer-review

The paper described the observed outcomes of Eribulin treatment on a few
breast cancer patients, it is a well written paper with a clear information on the
outcomes of the treatment. It is a topic of interest to the journal's readers.
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