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Abstract 

Background: Eribulin was recently approved in patients progressing after being treated with 
anthracyclines and taxanes and after two or more chemotherapy lines for advanced disease. 
Objectives: This multicenter observational retrospective study was performed in order to 
evaluate activity and tolerability of eribulin in real-world patient population.  
Methods: 133 advanced breast cancer patients pretreated with ≥ 2 chemotherapy lines for 
metastatic disease were retrospectively enrolled in the observational trial in 11 italian cancer 
centres.  
Results: A median of 5 cycles of eribulin (range, 1-15) were administered. Twenty-eight partial 
responses were observed, for an overall response rate of 21.1% (95%CI,14.1-28.0). A stable 
disease was recorded in 57 patients (42.8%), and a clinical benefit (response or stable disease 
lasting ≥ six months) was observed in 51 patients (38.3%, 95%CI, 30.1-46.6). The subgroup analysis 
showed that a significant improvement in term of partial response and clinical benefit was achieved 
when eribulin was administered in HER-2 negative tumors (p=0.01 and p=0.004, respectively) and 
when it is given as third-line (p=0.09 and p=0.02, respectively). Toxicity was manageable; fatigue is 
the most common side effect observed, usually of low-grade, and clearly cumulative-dose related. 
Conclusions: In this retrospective, observational analysis eribulin confirmed its efficacy and 
manageable tolerability even in real-world population and in heavily pretreated patients. 

Key words: advanced breast cancer, eribulin mesylate, real-world population, heavily pretreated 
patients, chemotherapy. 

Introduction 
There is a great need for treatments to improve 

the results in advanced and pretreated breast cancer 
patients, particularly when major classes of antineo-
plastic drugs such as anthracyclines and taxanes have 
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been employed as adjuvant and/or first line treat-
ment, and vinca alkaloids, gemcitabine, or capecita-
bine are the mainstay of treatment in this setting even 
if treatment guidelines have not deemed any particu-
lar chemotherapeutic regimen or single agent superi-
or for second or further-line treatment (1,2). 

Eribulin mesylate is a structurally simplified 
synthetic analogue of halichondrin B (a natural 
product isolated from the marine sponge Halichondria 
okadai). Eribulin mechanism of action is different from 
other tubulin-targeting agents such as taxanes, vinca 
alkaloids, epothilones. It inhibits the growth phase of 
microtubule dynamics and sequesters tubulin into 
non-productive aggregates, inhibiting microtubule 
polymerization without affecting depolymerization, 
and inducing irreversible mitotic block at G2-M 
phases and apoptosis (3-5). The spectrum of action of 
eribulin is similar to that of vinca alkaloids. The drug 
is active, with a predictable side-effect profile in pa-
tients with extensively pretreated breast cancer. Three 
major phase II trials evaluated efficacy and safety of 
eribulin in advanced breast cancer patients, showing 
encouraging results in terms of activity and tolerabil-
ity (6-8). A randomized phase III trial (EMBRACE) 
demonstrated overall survival advantage of eribulin 
compared to treatment of physician’s choice in pa-
tients with heavily pretreated breast cancer, with 
manageable toxicity (9). 

Eribulin was recently approved for metastatic 
breast cancer patients previously treated with at least 
2 chemotherapeutic regimens for advanced disease, 
and previous therapy should include an anthracycline 
and a taxane in either adjuvant or metastatic setting. 
EMBRACE study is the only one trial in heavily pre-
treated breast cancer showing an advantage in overall 
survival, and having accrued a population reflecting 
what is actually seen in daily clinical practice. Eribulin 
is now being widely employed outside of clinical tri-
als in Italy, as third or further line treatment. 

On this basis, a multicenter observational retro-
spective study was undertaken in advanced breast 
cancer patients pretreated with ≥ 2 chemotherapy 
lines for metastatic disease, in order to evaluate activ-
ity and tolerability of eribulin in real-world patient 
population. 

Patients and Methods 
Our analysis comprises advanced or metastatic 

breast cancer patients, all pretreated with anthracy-
clines and taxanes, and with previous two or more 
chemotherapy lines for advanced disease. Patients 
treated with eribulin in 11 Italian cancer centres were 
retrospectively enrolled in the observational trial. 
They all had an Eastern Cooperative Oncology Group 
(ECOG) of 2 or less, a life expectancy of more than 12 

weeks, and adequate organs and haematological 
functions. Treatment schedule was like the registra-
tive trial, eribulin 1.4 mg/m2 in 2-5 minutes intrave-
nous on days 1 and 8, on a three-weekly schedule, 
until disease progression, severe toxicity or patient 
refusal. Adverse events were assessed according to 
National Cancer Institute Common Terminology Cri-
teria for Adverse Events (NCI-CTCAE, version 4), and 
treatment efficacy was evaluated by conventional 
RECIST criteria every three weeks or whenever clini-
cally indicated. All patients provided a written in-
formed consent, and institutional ethic committees 
approved the retrospective analysis. 

Statistical analysis 
A retrospective review of clinical and treatment 

data for all the patients was carried out, and data were 
entered on an anonymized database for data collec-
tion. 

The standard summary statistics was used for 
both continuous and discrete variables. The objective 
response rate was reported with its 95% confidence 
interval. The associations were analyzed by the 
Chi-square test or Fisher exact test, when appropriate. 
The level of significance was set at p≤0.05. Overall 
survival (OS) and Progression-Free Suvival (PFS) 
were calculated by the Kaplan-Meier product-limit 
method. PFS was calculated as the time from the start 
date of therapy with eribulin to the date of progres-
sion or the date of the last follow-up evaluation. OS 
was calculated as the time from the start date of 
therapy with eribulin to the date of death or last con-
tact. SPSS software was used for all statistical evalua-
tions (SPSS version 21.0, SPSS Inc., Chicago, Illinois, 
USA). 

Results 
From March 2012 to August 2013, 133 advanced 

and pretreated breast cancer patients were treated in 
11 Italian cancer centres. The study population com-
prises all patients who had received at least one 
eribulin cycle. Main patient and tumor characteristics 
are reported in Table 1. Median age was 62 years, 
median ECOG performance status (PS) 1, 112 (84%) 
patients had estrogen receptor (ER) and/or proges-
terone receptor (PgR) positive primary tumors, hu-
man epidermal growth factor 2 (HER2) was overex-
pressed or amplified in 28 (21.1%) primary tumors; a 
triple negative subtype was recorded in 14 patients 
(10.5%). The majority of the enrolled patients had 
visceral disease (80.5%), and more than 80% of the 
patients had multiple metastatic sites, with a median 
number of 2 sites. Seventy-seven percent of the pa-
tients overall, and 83% of the patients with hormonal 
receptors positive tumors had received adjuvant en-
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docrine treatment. Seventy percent of the patients, 
and 90% of the patients with hormonal receptor posi-
tive tumors had received one or more (up to 5) endo-
crine treatment for advanced disease, with a median 
number of 2. Fifteen percent and 47.5% of the patients 
had received neoadjuvant/adjuvant chemotherapy, 
respectively. In regards to previous chemotherapy for 
advanced disease, 50% of the patients had been 
treated with 2 previous lines, and the remaining 50% 
with more than 2 previous chemotherapy lines, up to 
10 lines, not including the adjuvant setting. All pa-
tients had received previous anthracycline and taxane 
treatment, 59.4% and 89.5% of the patients as treat-
ment for advanced disease, respectively. Ninety-eight 
patients (73.7%) had also received previous capecita-
bine.  

 

Table 1. Main patient and tumor characteristics (N=133). 

Characteristic  N % 
Median age, years (range) 62 (30-79) 
Median ECOG PS (range) 1 (0-2) 
ER/PgR status   
 ER and/or PgR + 112 84 
HER2 overexpressed/amplified 28 21.1 
Triple negative 14 10.5 
Prior neoadjuvant chemotherapy  20 15 
Prior adjuvant chemotherapy  63 47.3 
Median prior lines of chemotherapy for advanced 
disease (range) 

2 (2-10) 

Number of prior chemotherapy for advanced dis-
ease 

  

 2 66 49.7 
 3 26 19.5 
 4 15 11.3 
 ≥5 26 19.5 
Previous chemotherapy for advanced disease   
 Anthracyclines 79 59.4 
 Taxanes  119 89.5 
 Capecitabine  98 73.7 
Prior adjuvant hormonal therapy 102 76.7 
Prior hormonal therapy for advanced disease 92 69.2 
Dominant disease site   
 Viscera 107 80.5 
 Bone 8 6 
 Soft tissue 18 13.5 
Number of disease site   
 1 23 17.3 
 2 53 39.8 
 3 38 28.6 
 ≥4 19 14.6 
Eribulin cycles administered, median (range) 5 (1-15) 
ER: estrogen receptor; PgR: progesterone receptor; HER2: human epidermal 
growth factor 2. 

 
 
In the present retrospective analysis patients re-

ceived a median of 5 cycles of eribulin (range, 1-15). 
Regarding toxicity (Table 2), 89 patients (66.9%) 

experienced asthenia/fatigue, which was mild to 
moderate in 63.9% of the cases, being of grade 3 in 

only 3% of the patients. The symptom was clearly 
cumulative dose-related, appearing usually after a 
median of 4 cycles. Peripheral neurotoxicity of any 
grade was observed in 35.3% of the patients, being of 
grade 1 in 18% and of grade 2 in 13.5% of the patients; 
neurotoxicity of grade 3 was observed in 5 patients 
(3.8%). No grade 4 neurotoxicity was recorded. The 
symptom was cumulative-dose related, occurring 
usually after the fourth cycle, with significant differ-
ences in incidence and severity depending on the 
number of cycles administered (≥ 6 cycles: p 0.0001), 
and rapidly improving or disappearing after a 
dose-reduction of 6-8 weeks. Treatment discontinua-
tion depending on neurotoxicity was recorded in 3% 
of the patients. Severe (G3) mucositis was rarely ob-
served (1.5%), being usually of grade 1-2 (23.3%). 
Alopecia was encountered in 40% of the patients. 
Gastrointestinal toxicity, mainly nausea and vomiting 
or diarrhea was observed in 28.8% of the patients, 
being usually mild to moderate. We do not have de-
tails on single gastrointestinal toxicity. Constipation 
was rarely observed (8 patients), usually of grade 1 
and short-lasting. Twenty patients experienced mild 
arthralgias. We did not observe any cutaneous tox-
icity.  

 

Table 2. Main toxicity in 133 patients according to National 
Cancer Institute Common Terminology Criteria version 4.0. 

Toxicity  Grade 1 N(%) Grade 2 N(%) Grade 3 N(%) 
Neutropenia  11 (8.3) 8 (6) 19 (14.3) 
Thrombocytopenia  5 (3.8) 3 (2.3) 3 (2.3) 
Anemia 11 (8.3) 7 (5.2) 1 (0.8) 
Hypertransaminasemia 13 (9.7) 5 (3.8) 1 (0.8) 
Fatigue 50 (37.6) 35 (26.3) 4 (3) 
Neurotoxicity  24 (18) 18 (13.5) 5 (3.8) 
Mucositis  18 (13.5) 13 (9.8) 2 (1.5) 
Gastrointestinal toxicity 24 (18) 13 (9.8) 1 (0.8) 
Arthralgias  17 (12.7) 3 (2.2) - 
Alopecia*  37 (27.8) 18 (13.5) - 
*For alopecia only grade 1-2 are indicated. 

 
Neutropenia was of grade 1-2 and of grade 3 in 

14.3% of the patients, respectively; no grade 4 neu-
tropenia was encountered. No data on febrile neu-
tropenia incidence are available. Thrombocytopenia 
was occasional, 13.5% of the patients developed mild 
anemia or transient transaminases increase, respec-
tively. In 47 (35.3%) patients granulocyte colony 
stimulating factor (G-CSF) was administered, ac-
cording to local practice. A 25% drug dose reduction 
was performed in 33.8% of the patients, mostly de-
pending on neurotoxicity, asthenia, haematological 
toxicity. No data on treatment delays were available.  

Toxicity-related eribulin discontinuation was 
performed in 6 patients (4.5%), depending on neuro-
toxicity (3 patients) and asthenia (3 patients).  
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No significant differences in toxicity were ob-
served according to age, and even in the 28 patients 
older than 70 years treatment was well tolerated; the 
only difference was that G3 asthenia was more fre-
quently observed (10.7% versus 1.0%), but numbers 
were very small.  

In regards to efficacy all but one patient were 
evaluable for response. We did not observe complete 
responses, 28 partial responses in 133 patients re-
cruited were recorded, for an overall response rate of 
21.1% (95%CI,14.1-28.0). A stable disease was ob-
served in 57 patients (42.8%). Clinical benefit, defined 
as response or stable disease lasting ≥ six months, was 
observed in 51 patients (38.3%; 95%CI, 30.1-46.6). Ob-
jective responses were observed in all disease sites, 
being 18.9% in visceral, 50% in bone, 22.2% in soft 
tissue lesions (Table 3). 

 

Table 3. Objective response in 133 enrolled patients.  

Responses  No. of patients % (C.I.a 95%) 
Partial response 28 21.1 (14.1-28.0) 
Stable disease  57 42.8 
Progressive disease 47 35.3 
Clinical benefitb 51 38.3 
a C.I. Confidence interval b Response or stable disease lasting ≥ 6 months. 

 
Treatment activities by different tumor subtypes 

and according to treatment line were reported on Ta-
ble 4. Responses by triple negative or no triple nega-
tive subtype were identical (21.4%), but numbers were 
small. Only one response was reported in HER2 posi-
tive tumors (3.6%), whereas 25 (25%) objective re-
sponses were observed in HER2 negative tumors 
(p=0.01). We observed 25 responses in hormonal re-
ceptor positive tumors (22.5%) and 3 responses were 
observed in receptor negative tumors (14.3%); the 
difference was not statistically significant (p 0.56). In 
regards to number of metastatic sites 41% of response 
rate was observed in one only metastatic site, whereas 
in 19 patients with more than one site response rate 
was 17.3% (p=0.01). One brain objective response was 
observed among 12 patients with known brain me-
tastases. Responses related to previous chemotherapy 
lines were as follows: 27.3% in patients treated as 
third-line for advanced disease, 15.2% in patients 
treated beyond the third-line (p=0.09). 

No significant differences in clinical benefit (Ta-
ble 5) was observed between triple negative and no 
triple negative tumors (35.7% vs 38.5%), or according 
to disease sites (p=0.09), whereas a statistically sig-
nificant difference in favour of HER2 negative tumors 
was observed (p=0.004). Clinical benefit was observed 
in 28.6% of patients with hormonal receptor negative 
tumors, and in 40.5% patients with positive hormonal 
receptor, without any significant differences. Clinical 

benefit was more frequently observed when eribulin 
was administered as third-line (48.5%), in comparison 
with more advanced lines (28.8%) (p=0.02), and in one 
only metastatic site (p=0.03), in comparison with 
multiple sites. 

 

Table 4. Response by tumor subtypes and treatment-line.  

ER: estrogen receptor; PgR: progesterone receptor; HER2: human epidermal 
growth factor 2. 

 

Table 5. Clinical benefit. 

Characteristic  Clinical benefit, N 
(%) 

p 

ER/PgR status   
 
0.3 

 ER and/or PgR positive 45 (40.5) 
 ER and/or PgR negative 6 (28.6) 
Triple negative tumors    

0.84  Yes  5 (35.7) 
 Not  45 (38.5) 
HER2    

0.00
4 

 Overexpressed/amplified 4 (14.3) 
 Not overexpressed/amplified 44 (44.0) 
Dominant disease site   

 
0.09 

 Viscera 38 (35.8) 
 Bone 6 (75.0) 
 Soft tissue 7 (38.9) 
Brain metastases   

0.13  Yes  2 (16.7) 
 Not  49 (40.8) 
Number of disease site   

0.03  1 13 (59.1) 
 ≥2 38 (34.5) 
Number of prior chemotherapy for ad-
vanced disease 

  
0.02 

 2 32 (48.5) 
 ≥3 19 (28.8) 

 

Characteristic  Partial response 
N (%) 

p 

ER/PgR status   
 ER and/or PgR positive 25 (22.5) 0.56 
 ER and/or PgR negative 3 (14.3)  
Triple negative   
 Yes  3 (21.4) 0.99 
 Not  25 (21.4)  
HER2    
 Overexpressed/amplified 1 (3.6) 0.01 
 Not overexpressed/amplified 25 (25.0)  
Dominant disease site   
 Viscera 20 (18.9) 0.11 
 Bone 4 (50.0)  
 Soft tissue 4 (22.2)  
Brain metastases   
 Yes  1 (8.3) 0.46 
 Not  27 (22.5)  
Number of disease site   
 1 9 (41) 0.01 
 ≥2 19 (17.3)  
Number of prior chemotherapy for advanced 
disease 

  

 2 18 (27.3) 0.09 
 ≥3 10 (15.2)  
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At the time of the analysis, 22.7% of the patients 
were still in response or stability of disease, and 66.7% 
of the patients were still alive. At a median follow up 
of 8.3 months (range, 1-19), the median response du-
ration was 5.2 months (95%CI, 4.2-6.3), the median 
progression free survival was 4.4 months (95%CI, 
3.7-5), and the median overall survival 14.3 months 
(95%CI, 11.7-16.8) (Figure 1). One-year progression 
free survival was 9.7%, and 1-year overall survival 
58%. 

 

 
 

 
Figure 1. Progression free survival (a) and overall survival (b). 

 

Discussion  
Despite advances in terms of efficacy and toler-

ability of treatments have been achieved over the last 
two decades, the prognosis of advanced breast cancer 
patients remains poor, and the goals for the vast ma-
jority of the patients, unfortunately, are not to find a 
cure, but to obtain disease control and symptoms pal-
liations, possibly maintaining an acceptable quality of 
life. The benefit in overall survival also constitutes a 
relevant goal, but usually multiple chemotherapy 

lines and cross-over designs render difficult to value 
this outcome (10), even if more recent data from pop-
ulation-based studies and clinical trials show an im-
provement, with a median overall survival increasing 
from 18 to 24 months in the last years (11-13). In con-
trast to the adjuvant setting, where multi-agent 
chemotherapy regimens containing anthracyclines 
and/or taxanes are standard, the single-agent therapy 
approach is preferred in metastatic disease, unless 
rapid disease control is required in view of pending 
visceral crisis. 

Until now, treatment guidelines did not clearly 
identify a specific regimen or single agent after the 
first-line in advanced setting, treatment choice de-
pending on disease burden, tumor subtype, prior 
therapeutic exposure, and the use of multiple lines of 
treatment is still under evaluation, particularly after 
the second-line. At present, there is various supports 
for the use of third-line chemotherapy, and even be-
yond the third-line recent retrospective studies sug-
gest a potential gain, since each line can contribute to 
longer survival (14-16). The heterogeneity of the dis-
ease and the variability in individual presentations 
means that no widely accepted specific treatment 
guidelines exist. 

Even if no standard third-line treatment for ad-
vanced disease is still clearly established, results from 
the EMBRACE trial are very encouraging, since a sig-
nificant advantage in survival was not previously 
reported with a single agent in advanced setting. In 
addition it is well known that many patients with 
heavily pretreated breast cancer may benefit from 
later lines of therapy (17, 18), thus the availability of 
an active and well tolerated agent such as eribulin is 
of particular relevance (19). Moreover, EMBRACE 
trial accrued a population cohort very heavily pre-
treated, which reflects what is realistically seen in 
daily clinical practice. 

In fact, the lack of reproducibility in real 
world-population of the results of many registrative 
trials in oncology is an increasing concern, and there 
are high rates of failure in validating and confirming 
promising results (20). Among the multiple reasons 
why an early result cannot be confirmed in clinical 
practice are that patients enrolled in clinical trials are 
selected, and patients in real-world are usually more 
heterogeneous, with comorbidities or borderline or-
gan functions, and with lower treatment compliance. 
From this point of view, observational retrospective 
studies like the present study are considered good 
alternative sources of information for treatments (21). 

Our retrospective analysis on eribulin use in 
advanced/metastatic pretreated breast cancer con-
firms in fact that, even in real-world population, the 
treatment maintained favourable outcomes, in terms 
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of response rate, clinical benefit, progression free sur-
vival and overall survival, with a manageable profile 
of toxicity, not significantly different from the regis-
trative trial. The results of the present analysis are 
particularly encouraging, given that we observed an 
overall response rate of 21.1%, a clinical benefit of 
38.6%, a median progression free survival of 4.4 
months and a median overall survival of 14.3 months 
which all favourably compares with the registrative 
trial, and in a patient population with a similar 
pre-treatment amount to the EMBRACE trial. 

Due to the relatively small number of patients in 
the present analysis, we cannot suggest treatment 
efficacy by tumor subgroups, even if activity was ob-
served in all metastatic disease sites and tumor sub-
types. In particular, we cannot confirm EMBRACE 
results on eribulin efficacy in triple negative subtype, 
due to the small sample size. In regards to hormonal 
receptor status, no significant differences were ob-
served in the two subgroups, and eribulin appeared 
active even in ER positive tumors. A higher eribulin 
efficacy was observed in Her-2 negative tumors. 

Adverse events in the present study did not sig-
nificantly differ from the EMBRACE trial, confirming 
asthenia/fatigue as the most common side effect ob-
served, occurring in 70.1% of the patients, slightly 
more common than in the EMBRACE trial, but usu-
ally of low-grade, and clearly cumulative-dose relat-
ed. Peripheral neurotoxicity was recorded in 35.3% of 
the patients, being severe (grade 3) in only 3.8% of the 
patients, which favourably compares with the regis-
trative trial, where these issues were 35% and 8%. The 
symptom was cumulative-dose related and rapidly 
improving or disappearing after transient 
dose-reduction or discontinuation of the drug. We 
report a comparable amount of gastrointestinal tox-
icity and alopecia, and a slightly higher incidence of 
mucositis, even if it was usually mild. In regards to 
haematological toxicity we observed less neutropenia 
and anemia, but more patients in our casistic received 
G-CSF support compared to the registrative trial. 
Eribulin dose-reduction depending on toxicity was 
rare, being only 4.5%. 

Our analysis confirm that an early use of eribulin 
(after the second-line of chemotherapy for advanced 
setting) is preferred to the use as subsequent lines in 
order to obtain more favourable results in terms of 
efficacy (27.3% response and 48.5% clinical benefit 
rates, respectively), even if the treatment maintained 
activity also in subsequent lines (15.2% and 28.8% 
response and clinical benefit rates, respectively). 
Moreover, responses and clinical benefits were ob-
served in very heavily pre-treated patients as well. 

Various other agents, including gemcitabine, 
vinorelbine, capecitabine, nab-paclitaxel, and ixa-

bepilone have been studied and employed in clinical 
practice for the treatment of advanced lines in meta-
static breast cancer, however, even if these agents may 
be considered potential alternatives, none of them 
may be considered the standard of care (10). Data on 
single agent gemcitabine in anthracycline and taxane 
pre-treated patients suggest an overall response rate 
ranging from 12% to 30%, but with significant hae-
matological toxicity (10), where more favourable re-
sults have been observed in combination with taxanes 
(22-24). Among vinca alkaloids, vinorelbine is widely 
employed in pretreated breast cancer, in anthracycline 
and taxane pretreated patients yielding response rates 
ranging from 10% to 35%, depending on the amount 
of the pre-treatment (25). It is usually well tolerated, 
but it is frequently employed in combination regi-
mens, and no evidence of survival benefit from ran-
domized trials are reported (26-28). Additional agents 
include nab-paclitaxel, which in phase II trials yielded 
a response rate of 15% in anthracycline and taxane 
pretreated patients (29), and ixabepilone, with an en-
couraging efficacy profile, but usually yielding higher 
incidence of neurotoxicity, up to 63% of the patients 
(30-32). Among the most commonly employed drugs 
in second and third chemotherapy line is capecita-
bine, an antimetabolite agent approved for treating 
patients after failure of anthracycline and taxane 
treatment. A review of 28 single-agent capecitabine 
trials reported a median overall response rate of 28%, 
with a median overall survival of 11 months, and a 
good tolerability, but in patients less heavily pre-
treated than those enrolled in the EMBRACE trial (33). 
A recent pooled analysis of data from capecitabine 
monotherapy clinical trials showed in second-line a 
response rate of 19%, a progression free survival of 3.7 
months, and an overall survival of 13 months, with 
safety comparable to previous studies (34).  

Preliminary results of a phase III randomized 
trial comparing capecitabine with eribulin as first, 
second and third-line showed a non-significant trend 
(HR 0.88, p 0.056) in overall survival in favour of 
eribulin. It suggested, at a pre-planned exploratory 
analysis, a greater therapeutic eribulin benefit in triple 
negative, ER and HER2 negative subgroups (35), in a 
patient population less heavily pretreated than in the 
EMBRACE trial or in the present retrospective analy-
sis.  

Overall, none of the above mentioned single 
agents truly showed any benefit in overall survival 
over other treatments in very heavily pretreated pa-
tients, as reported in the EMBRACE trial, since agents 
or regimens which are able to prolong survival in 
patients treated beyond the second-line, as reported in 
some studies, include taxanes or unusual combina-
tions (18), and, to our knowledge, eribulin is the only 
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one agent showing survival advantage when used as 
third-line or beyond for metastatic disease. 

The main weakness of the present analysis is the 
retrospective observational design: many items are 
not defined from a predefined study protocol, and 
there is complete data information lacking for some 
patients and/or characteristics; however, this is 
commonly observed in retrospective analyses. 

The strength of this study is that it represents 
data from a cohort of patients outside of clinical trials, 
providing a realistic picture of what truly takes place 
in the daily population. In fact, one relevant limitation 
outside of clinical trials is that many patients do not fit 
the profile of clinical study participants, mainly in 
very advanced settings, where comorbidities or dis-
ease extension are relevant, and results are frequently 
disappointing, not reproducing clinical trial benefits. 

To our knowledge, only two studies with small 
sample size reported in full text the use of eribulin in 
real-world population, with similar results (36,37). 

Indeed, waiting for the discovery of innovative 
biological therapies (38), the recent approval of eribu-
lin after second-line treatment for advanced breast 
cancer expands the treatment options available for 
patients with late-stage disease and, in this setting; 
our study confirms favourable results in terms of ac-
tivity and tolerability even in daily clinical practice 
where it may be considered of significant importance. 
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