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Abstract Background: Paclitaxel plus gemcitabine (PG) combination chemotherapy is a

preferred chemotherapeutic regimen for patients with metastatic breast cancer (MBC). Eribu-

lin mesylate is a halichondrin non-taxane inhibitor of microtubule dynamics. A recent pooled

analysis with eribulin showed improved overall survival (OS) in various MBC patient
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subgroups pretreated with anthracycline and taxane. Furthermore, eribulin may have less

neurotoxicity than paclitaxel.

Patients and methods: This study was a prospective randomised phase II, open-label, two-arm,

multicentre study comparing eribulin plus gemcitabine (EG) with PG chemotherapy as a first-

line treatment for patients with human epidermal growth factor receptor 2-negative MBC. We

hypothesised that EG chemotherapy would not be inferior to PG chemotherapy. The primary

end-point was progression-free survival (PFS), which was estimated to be 70% at 6 months for

each arm. The secondary end-points were as follows: OS, neuropathic scale, toxicity and clin-

ical benefit rate.

Results: A total of 118 patients (median age: 50, 24e66) were enrolled between March 2015

and March 2016 and were randomly assigned to PG (n Z 59) or EG (n Z 59) chemotherapy.

The mean number of metastatic sites was 3 (range 1e8). The 6-month PFS rates for both arms

were 72% for EG and 73% for PG (P Z 0.457). There was no significant difference in OS be-

tween the two groups (not reached versus 21.2 months, P Z 0.2234). The median number of

chemotherapy cycles for both groups was 10 for EG and 8 for PG (range 2e32). Clinical
benefit rates were 44% for EG and 49% for PG. Major toxicities were neutropenia and neuro-

toxicity. Grade II or above neurotoxicity was more common with PG than with EG (13.6% for

EG versus 45.8% for PG, P < 0.0001).

Conclusion: EG chemotherapy had similar clinical benefits to PG chemotherapy in terms of

PFS but less neurotoxicity.

Trial registration: KCSG BR13-11; ClinicalTrials.gov, NCT02263495.

ª 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Breast cancer (BC), the most frequent malignancy in

women, is a global problem and a leading cause of

cancer mortality worldwide including Korea [1,2].

Metastatic BC (MBC) continues to be an incurable

disease with a poor prognosis and a median 5-year

survival of only 23e26% [1,3]. Effective long-term

management of MBC poses significant clinical chal-
lenges. Taxanes, such as paclitaxel and docetaxel, are a

cornerstone treatment across multiple lines of therapy to

improve survival duration and palliate symptoms while

minimising toxicity and maintaining quality of life

(QoL) for patients with MBC.

Eribulin mesylate is a non-taxane inhibitor of

microtubule dynamics and is in the halichondrin class of

antineoplastic drugs. Eribulin has a novel mode of ac-
tion that is distinct from those of other tubulin-targeting

agents, inhibiting the microtubule growth phase without

affecting the shortening phase and causing tubulin to be

sequestered into non-productive aggregates [4e6]. A

recent pooled analysis showed an improvement in sur-

vival when eribulin was used with anthracycline in

various subgroups of MBC patients pretreated with

taxane [7]. Preclinical studies have found that eribulin
combines synergistically with gemcitabine to induce

tumour regression in non-small cell lung cancer xeno-

grafts [8,9]. Eribulin plus gemcitabine (EG) combination

may be a potentially new regimen for early-line therapy

in patients with MBC.

The phase III trial of paclitaxel and gemcitabine (PG)

combination versus paclitaxel alone proved that gemci-
tabine added to paclitaxel is an effective therapy for

women with BC who have previously received anthra-

cyclines [10]. PG combination chemotherapy is one of

the preferred chemotherapeutic regimens for patients

with MBC and was found to be an appropriate main-

tenance chemotherapy regimen with survival benefits

and a feasible toxicity profile in a large phase III Korean

Cancer Study Group (KCSG) study [11].
Although there is no direct evidence that eribulin has

a better neurotoxic profile than taxane, eribulin tended

to show less neurotoxicity compared with ixabepilone in

a phase II trial [12].

Chemotherapy-induced neurotoxicity is a significant

problem in patients treated with taxane. Although there

is no direct evidence that eribulin has a better neuro-

toxicity profile than taxane, there is some indirect evi-
dence. Wozniak et al. conducted a mouse study to

compare the neuropathy-inducing propensity of three

drugs: paclitaxel, ixabepilone and eribulin mesylate [12].

Paclitaxel and ixabepilone, at their respective maximal

tolerable doses, produced significant deficits in caudal

nerve conduction velocity, caudal amplitude and digital

nerve amplitudes as well as moderate to severe degen-

erative pathologic changes in dorsal root ganglia and the
sciatic nerve. In contrast, eribulin mesylate produced no

significant deleterious effects on any nerve conduction

parameter measured and caused milder, less frequent

effects on morphology. The toxicity of eribulin is no
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