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Abstract

AIM: To discuss the experience with eribulin in clinical practice outside a clinical trial.
METHODS: Archives of patients treated for metastatic breast cancer were reviewed and 21 patients treated with the new chemotherapeutic eribulin mesylate, a synthetic analog of a natural marine product, were identified. Information on patients characteristics and treatment outcomes was extracted. Treatment with eribulin mesylate was initiated at the recommended dose of 1.4 mg/m2 on day 1 and 8 of a 21 days cycle in 17 patients and at a decreased dose of 1.1 mg/m2 day 1 and 8 of a 21 cycle in 4 patients due to comorbidities and frailty. Efficacy of the drug was evaluated using to the revised RECIST (Response Evaluation Criteria in Solid Tumors) criteria. Progression Free Survival (PFS) and Overall Survival (OS) were calculated using the Kaplan-Meier method starting from the date of eribulin therapy initiation to the date of disease progression documentation or death respectively.
RESULTS: Median age of patients at the time of eribulin mesylate treatment was 53 years old (range 34-75). Sixteen patients had ER and/or PR positive disease and 5 had ER/PR 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 cycles of eribulin received was 3 (range 1-16). All patients but one had discontinued treatment due to progressive disease and one patient due to adverse effects. Six patients had a dose decrease for 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 overall survival 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 pretreated metastatic breast cancer population consistent with phase II and III trials.
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Core tip: This report discusses the experience with eribulin in clinical practice outside a clinical trial setting. It confirms the activity of eribulin in a heavily pretreated metastatic breast cancer population.
Digklia A, Voutsadakis IA. Eribulin for heavily pre-treated metastatic breast cancer patients. World J Exp Med 2015; In press 
INTRODUCTION
 Breast cancer is the most common female carcinoma and among the most frequent causes of cancer mortality in women worldwide[1,2]. Metastatic breast cancer is considered incurable with a median survival estimate of 2 to 3 years and only 1 in 4 to 5 patients alive at 5 years after the 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 remains a need for the development of additional drugs in order to increase the options of treatment in metastatic breast cancer patients.
Eribulin (previously known as E7389) is such a new chemotherapy drug and has been approved by regulatory authorities for the treatment of metastatic breast cancer[3]. It is a microtubule inhibitor and a synthetic analogue of the natural product halichondrin B isolated by the marine sponge Halichondria okadai. Its mechanism of action is unique among microtubule poisons and involves binding to polymerized tubulin without affecting de-polymerization and in addition promoting of tubulin sequestration in non-functional polymers[4]. It produces cell cycle arrest in the G2-M phase in several human cancer cell lines, including p-glycoprotein-expressing and paclitaxel-resistant lines, in vitro on incubation in the presence of nanomolar concentrations of the drug. Clinical development has led to eribulin approval 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 retrospectively the experience with 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/m2 on day 1 and 8 of a 21 d cycle in 17 patients and at a decreased dose of 1.1 mg/m2 day 1 and 8 of a 21 cycle in 4 patients due to comorbidities and frailty. Tumor response is reported according to the revised Response Evaluation Criteria in Solid Tumors (RECIST) criteria[5]. Response rate is defined as the addition of complete response (CR) and partial response (PR). Disease control rate (DCR) is 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 was 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 by the individual patients.

RESULTS
 Median age of patients at the time of eribulin treatment was 53 years old (range 34-75) (Table 1). Median age at the time of breast cancer diagnosis was 47 years old (range 30-73). 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 (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 organs involved by metastases. 
All patients but one had discontinued treatment due to progressive disease and one patient due to adverse effects (grade 3 asthenia) (Table 2). Six patients had a dose decrease for 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 partial response or stable disease for more than 3 mo as their best response for a DCR of 55.6% (Table 3). Six of eight patients with 3 or less lines of previous therapies had a PR or SD for 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 for 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 overall survival 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 activity in metastatic breast cancer and represents a new therapeutic option in this disease after failure of other therapies such as anthracyclines and taxanes[4].

Phase I studies have established the optimal three-weekly dose to be 1.4 mg/m2 days  1 and 8 which has been carried out to further development[6]. Phase II and III 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[7,8]. The first, the EMBRACE open label, randomized, multicenter trial, included 762 patients that 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[7]. 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 OS of 13.1 mo vs 10.6 mo [7]. No PFS benefit was demonstrated, though, 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 topped the list of most common toxicities in the eribulin arm. The second phase III trial was recently published and randomized 1102 patients that had previously received anthracyclines and taxanes in a 1:1 manner to eribulin or capecitabine[8]. The trial showed eribulin to be equally effective with capecitabine for both PFS and OS[8]. 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 significantly OS benefit for the eribulin arm with a median OS of 15.2 mo vs 12.8 mo in the control arm[9].
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[9]. In a retrospective study that included 133 patients, the clinical benefit of eribulin especially in Her-2 negative patients was confirmed[10].  In the first line metastatic setting, a phase II trial that included only Her-2 negative patients (both Hormone Receptor positive and triple negative) outlined the activity of eribulin for these patients and setting to be in the range of a median PFS of 6.8 mo[11].
Our small retrospective analysis confirms that about 50% of patients are alive at 13 mo as the Kaplan-Meier curve shows (Figure 2). Median PFS was 3 mo and median OS was 7 mo in this heavily pretreated population with a median of 4 previous lines of treatment (range 1 to 7). These results agree with the experience from the randomized trials and suggest that useful clinical activity can be expected in some patients that have received more than 3 previous lines of chemotherapy. Adverse effect profile was also consistent with the published experience, asthenia, neutropenia and peripheral neuropathy being the most common adverse effects seen. Patient population in our study was relatively young and only 3 patients were older than 65 but studies have shown the feasibility of eribulin treatment in older patients[12].
Eribulin is added in the armamentarium of drugs with activity that may be used in metastatic breast cancer after anthracycline and taxane progression that include also capecitabine[13], vinorelbine[14] and gemcitabine[15]. Nevertheless the short PFS highlights the need for more effective treatments or combinations.
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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 the experience with eribulin in clinical practice outside a clinical trial. It confirms the efficacy of the drug in 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 that have already received anthracyclines, taxanes and capecitabine.
Terminology

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

Peer reviewers have suggested to clarify all abbreviations used when first encountered and modify figures which have been done but had no significant objections regarding content.
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Figure 1  Kaplan-Meier Progression-Free Survival (PFS) curve of the patients in this series. The X axis depicts the percentage of patients alive without disease progression and the Y axis represents months from the start of eribulin treatment.
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Figure 2 Kaplan-Meier curve of Overall Survival (OS) of the patients in this series. The X axis depicts the percentage of patients alive and the Y axis represents months from the start of eribulin treatment.

Table 1 Characteristics of patients and tumors in this series
	
	Median 
	Range 

	Age at diagnosis 
	47
	30-73

	Age at eribulin treatment 
	53
	34-75

	
	Patients (n = 21) 
	%

	Hormonal status
	
	

	ER/ PgR positive 
	16
	76.5

	ER/PgR / Her2 negative 
	5
	23.8

	Grade
	
	

	III
	12
	57.2

	II
	5
	23.8

	Unknown
	4
	19

	Performance status
	
	

	0-1
	13
	61.9

	2-3
	8
	38.1

	Number of metastatic sites
	
	

	2
	3
	14.3

	More than 2 
	18
	85.7


ER: Estrogen Receptor; PgR: Progesterone Receptor; Her2: Her2/neu oncogene of the EGFR (Epidermal Growth Factor Receptor) family.
Table 2 Eribulin treatment and results
	
	Median 
	Range 

	Progresssion-free survival  (mo) 
	3
	1-14

	Overall survival   (patients that died) 
	7
	1-18

	Follow-up (mo, patients alive) 
	13.5
	7-19

	Number of eribulin cycles
	3
	1-16

	
	patients (n = 21) 
	%

	Previous lines of treatment
	
	

	3 or less 
	8
	38.1

	More than 3 
	13
	61.9

	Reason for eribulin discontinuation
	
	

	Progression
	20
	95.2

	Adverse effects 
	1
	4.8


All patients in the series had progressed by the time of the data collection.  Fifteen patients had died at the time of data collection and 6 patients were still alive.
Table 3 Clinical response rates of evaluable patients with metastatic breast cancer treated with eribulin n (%)
	
	All evaluable patients in the series  (n = 18) 
	95%CI
	3 or less previous lines of therapy (n = 8)
	95%CI
	More than 3 previous lines of therapy (n = 10)
	95%CI

	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. 
