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Summary Eribulin mesylate (Halaven™, E7389) is a syn-
thetic analog of the marine natural product halichondrin B that
acts via a mechanism distinct from conventional tubulin-
targeted agents. This Phase I study (clinicaltrials.gov identi-
fier: NCT00326950) was the first to investigate eribulin
mesylate in Japanese patients. The study determined the
recommended dose, MTD, DLTs, safety, pharmacokinetics,
and antitumor activity of eribulin administered on Days 1 and
8 of a 21-day cycle in Japanese patients with advanced solid
tumors. Fifteen patients received eribulin mesylate
0.7-2.0 mg/m* as a 2- to 10-min intravenous injection.
Neutropenia was the principal DLT. DLTs were observed in
two of six patients treated at 1.4 mg/m?, and in all three
patients at 2.0 mg/m?. The recommended dose was
1.4 mg/m® and the MTD was 2.0 mg/m® Neutropenia
(67%), lymphocytopenia (20%), febrile neutropenia (33%),
and fatigue (13%) were the most common grade 3 or 4
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toxicities. Eribulin exhibited triphasic pharmacokinetics with
a long terminal half-life, high volume of distribution, and
low urinary clearance. Three patients achieved partial
responses (two with NSCLC, one with head and neck
cancer) at 1.4 mg/m’> dose level. Eribulin mesylate,
administered on Days 1 and 8 of a 21-day cycle, exhibits
manageable tolerability at 1.4 mg/m?. DLT was neutropenia.

Keywords Eribulin mesylate - Japanese patients - Phase I-
Pharmacodynamics - Pharmacokinetics

Introduction

Eribulin mesylate (Halaven™, E7389), a non-taxane
microtubule dynamics inhibitor, is a structurally simplified
synthetic analog of the marine natural product halichondrin
B [1, 2]. Inhibition of microtubule dynamics by eribulin is
achieved via a novel mechanism of action distinct from
other antitubulin agents [3, 4], probably involving eribulin
binding to a unique site on tubulin [5]. Eribulin’s inhibitory
effects on microtubule dynamics lead to G2/M cell cycle
blocks, disruption of normal mitotic spindle formation and,
following prolonged mitotic blockage, apoptotic cell death
[1, 2]. In preclinical studies, eribulin has been shown to
elicit potent anticancer effects in a variety of cell-based and
animal models of human cancers, including well-
established human tumor xenograft models derived from
breast, colon, melanoma, and ovarian cancer [2].

Three Phase I studies have previously investigated
different dosing schedules for eribulin mesylate in patients
with advanced solid tumors. The first study determined a
recommended dose (RD) for Phase II studies of 1.4 mg/m>
when eribulin mesylate was administered as a 1- to 2-min
intravenous (i.v.) bolus on Days 1, 8, and 15 of a 28-day
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cycle [6]. When eribulin mesylate was administered as a
1-h infusion according to the same treatment schedule as
the first study, the RD was 1.0 mg/m2 [7]. In the third study,
in which eribulin mesylate was administered as a
I-h infusion every 21 days, the RD was found to be
2.0 mg/m* [8]. In all three studies, neutropenia was
reported as the most common dose-limiting toxicity (DLT).

When the present study was planned, two Phase II
studies were ongoing in metastatic breast cancer (MBC)
and non-small cell lung cancer (NSCLC). The Phase II
study in MBC initially investigated eribulin mesylate
1.4 mg/m2 as a 2- to 5-min i.v. infusion on Days 1, 8, and
15 of a 28-day cycle [9], based on the results of the first
Phase I study in which omission of the Day 15 adminis-
tration was not included as a DLT [6]. However, 63% of
patients (44/70) experienced dose delays associated with
neutropenia during the first cycle, resulting in omission of
the Day 15 dose. Therefore, the schedule was modified to a
2- to 5-min i.v. infusion administered on Days 1 and 8 of a
21-day cycle. In the Phase II study in NSCLC, hematologic
toxicities caused several patients to experience dose
interruptions, delays, or omissions when eribulin mesylate
1.4 mg/m®> was administered on Days 1, 8, and 15 of a
28-day cycle. The dosing schedule was again changed to
Days 1 and 8 of a 21-day cycle [10]. However, an optimal
dose of eribulin mesylate administered on Days 1 and 8 of a
21-day cycle has not been determined in a formal Phase I
study. Therefore, administration of eribulin at doses higher
than those used in previous studies may be possible,
although the safety profile of eribulin at the recommended
Phase II dose seemed to be tolerable.

On the basis of these findings, the present study was
planned to be the first Phase I study to investigate if higher
doses of eribulin mesylate i.v. injection administered on
Days 1 and 8 of a 21-day cycle could be given [6—8]. The
objectives were to determine the RD, MTD and DLT of
eribulin mesylate in this dosing schedule, and safety,
tolerability, pharmacokinetic (PK) profile, as well as tumor
response, were also assessed.

Materials and methods
Study design and patient selection

This was a single-center, non-randomized, open-label, dose-
escalation Phase I study of eribulin in Japanese patients
with advanced solid tumors. Eligibility criteria included:
20-74 years of age; histologically or cytologically con-
firmed locally advanced solid malignancies that had either
failed to respond or had progressed following standard
therapy, or for whom no other treatment options were
available; an Eastern Cooperative Oncology Group perfor-

mance status of 0 or 1; a life expectancy of at least
3 months; no ongoing adverse drug reactions (ADRs)
(excluding alopecia) to prior therapy, and adequate function
of all major organs (including bone marrow, liver, kidney,
and lungs).

Patients were excluded from the study if they had
received chemotherapy or investigational drug therapy
within 4 weeks prior to study initiation (exceptions to this
were 6 weeks for nitrosoureas or 2 weeks for radio-,
endocrine-, or immunotherapy). Additional exclusion crite-
ria included: women who were pregnant or breastfeeding;
those who required continuous systemic steroid therapy or
extensive radiotherapy; patients who tested positive for
HIV, hepatitis C virus antibody, or hepatitis B virus surface
antigen; the presence of systemic infection (fever >38°C);
pleural effusion or ascites; brain metastases; serious
complications, which included medically uncontrolled
cardiovascular illness, hepatic cirrhosis, interstitial pneu-
monia or pulmonary fibrosis, or a history of bleeding
disorders.

The protocol was approved by the Institutional Review
Board and conducted in accordance with the Declaration of
Helsinki. All patients provided written informed consent
prior to any study procedure and were required to remain in
the hospital from the start of eribulin treatment to
completion of the first cycle.

Eribulin treatment and concomitant medication

Patients received a 2- to 10-min i.v. injection of eribulin on
Days 1 and 8 of a 21-day cycle. The initial dose level of
eribulin mesylate was 0.7 mg/m?, with planned dose levels
of 1.0 mg/m? 1.4 mg/m?, and 2.0 mg/m® administered
sequentially following safety evaluation of the 0.7 mg/m2
dose. Cohorts of three to six patients were planned to
receive eribulin at each of the dose levels. After one cycle
of eribulin, a one-level dose escalation occurred if no DLTs
were observed in a group of three patients. For cases in
which DLTs were observed in one of three patients, an
additional three patients were added to the dose-level
cohort. A one-level dose escalation occurred if only one
of six patients experienced a DLT. In the event that two of
six patients reported a DLT, the investigators obtained either
written or verbal advice from an independent efficacy and
safety committee on whether to increase or decrease the
dose level of eribulin in that cohort. The dose level was not
increased if a DLT was reported in three or more patients.
Patients continued to receive eribulin until they no longer
received clinical benefit, had progressive disease, or
experienced unacceptable toxicity.

Concomitant use of other medications or treatments was
allowed. However, as eribulin is a substrate for CYP3A4
[11], treatment with drugs that are known CYP3A4
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inhibitors (itraconazole, erythromycin, clarithromycin, and
diltiazem) were not permitted due to the potential for drug—
drug interactions. Similarly, foods containing St John’s Wort
(Hypericum perforatum) and some medications (rifampicin,
carbamazepine, phenobarbital, phenytoin) were also not
allowed due to their ability to induce CYP3A4. Other
investigational drugs and preventive administration of
granulocyte-colony stimulating factor were not permitted
during the study.

Clinical assessments
Safety, DLT, and MTD

Demographic and disease characteristics recorded at
baseline included clinical diagnosis, tumor cell and
tissue type, and prior therapy complications. Safety
assessments, performed on all patients receiving at least
one dose of eribulin, were made throughout the study.
These included adverse events (AEs), ADRs, vital
signs, bodyweight, 12-lead electrocardiogram, chest
X-ray, concomitant medications, and establishment of
clinical laboratory values (hematology, blood biochem-
istry, urinalysis).

Assessments of AEs and ADRs were made on Days 1, 8,
15, and 21 of each cycle. AE severity was classified
according to the Japanese version of Common Terminology
Criteria for Adverse Events v3.0 [12].

ADRs which are relevant to any of the following three
different criteria were defined as a DLT: (i) hematologic
toxicity, which included grade 4 neutropenia defined as
<500/mm’ and continuing for 5 days or more, > grade 3
neutropenia requiring i.v. antibiotic therapy, febrile neutro-
penia, or grade 4 thrombocytopenia defined as <25,000/mm’;
(i1) non-hematologic toxicity > grade 3, excluding nausea,
vomiting, anorexia, and electrolyte abnormality with no
clinical symptoms; (iii) omission of the Day 8 dose within a
cycle due to the occurrence of > grade 3 neutropenia defined
as <1,000/mm’, > grade 3 thrombocytopenia defined as
<50,000/mm?, or investigator decision to skip the adminis-
tration. If Day 8 administration was omitted during the first
cycle because of non-hematologic AEs unrelated to eribulin
treatment, this was not classified as a DLT, and one patient
was added at the same dose level. The MTD was defined as
the lowest dose at which a DLT occurred in either two or
three of three patients, or in >3 of five or six patients during
the first cycle.

PK and biochemical methodology

Plasma samples were taken for PK analysis on Days 1 and
8 of the first treatment cycle, pre-dose, end of infusion, and
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5, 15, and 30 min, and 1, 2, 4, 8, 24, 48, 72, and 168 h after
drug administration. Urine samples were collected pre-dose
and within 24, 48, and 72 h after the start of the injection on
Day 1 of cycle 1.

Concentrations of eribulin, measured as the free-base
(i.e. non-mesylate) equivalent, were determined in both
plasma and urine following separation of eribulin from
ER-076349 (internal standard) using validated liquid
chromatography/mass spectrometry methods [7, 13]. Plas-
ma eribulin concentration versus time data were calculated
by a non-compartmental approach using WinNonlin soft-
ware version 5.2 (Pharsight Corporation, Mountain View,
CA). The amount and percent of the eribulin dose
recovered in urine were also calculated.

The relationships between the maximum plasma con-
centration (C,.x) or area under the concentration-time
curve from time zero to last measurable concentration
(AUC,.) and the nadir of hematologic values (white blood
cell count, neutrophil count, lymphocyte count, red blood
cell count, hemoglobin concentration, and platelet count) or
the change in hematologic values from baseline were
evaluated using a sigmoid maximum effect (E,,,x) model.

Tumor assessment

Tumor measurements, to evaluate primary lesions, meta-
static lesions, and the presence/absence of new lesions,
were performed at baseline and every 6 weeks in
accordance with Response Evaluation Criteria in Solid
Tumors (RECIST) [14].

Results
Patient characteristics

This study was initiated on May 19, 2006, and completed
on January 8, 2008. Fifteen patients received eribulin
mesylate at one of four dose levels. These patients had
various primary tumor types and were extensively pre-
treated with a median of 4 (range, 1-7) prior chemotherapy
regimens (Table 1).

Treatment

For the overall population, eribulin was administered for a
median of two (range, 1-15) cycles, with seven patients
receiving four or more cycles. For the individual dose
groups 0.7, 1.0, 1.4, and 2.0 mg/m” eribulin mesylate, this
was one (range, 1-2), two (range, 2-5), seven (range,
1-15), and five (range, 1-6) cycles, respectively. There
were no dose delays, reductions, or omissions for patients
who received the lowest dose of eribulin. For patients who
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Table 1 Baseline demographics and prior treatment of enrolled
patients

Total (N=15)

Age (years)

Median (range) 58 (40-73)
Height (cm)

Mean SD 163.0+7.13
Weight (kg)

Mean SD 64.0£8.50
Body surface area (m?)

Mean SD 1.642+0.132
Gender, n (%)

Male 9 (60.0)
Female 6 (40.0)
ECOG performance status, n (%)

0 4 (26.7)
1 11 (73.3)
Tumor type, n (%)

NSCLC 3 (20.0)
Breast 2 (13.3)
Colorectal 3 (20.0)
Biliary 2 (13.3)
Other® 5(33.3)
Previous treatment, n (%)

Surgery 13 (86.7)
Radiation 9 (60.0)
Chemotherapy 15 (100.0)
Prior chemotherapy regimens, n (%)

Platinum 9 (60.0)
Taxane 7 (46.7)
Anthracycline 6 (40.0)
No. of prior chemotherapy regimens, n (%)

1 2 (13.3)
2 2 (13.3)
3 2 (13.3)
4 3 (20.0)
>5 6 (40.0)
Median (range) 4.0 (1-7)

#Other tumor types include cervical, head and neck, liposarcoma,
melanoma, and renal

received two or more treatment cycles, the start of the next
cycle was delayed in one of three patients in the 1.0 mg/m>
group, three of five patients in the 1.4 mg/m? group, and in
two of two patients in the 2.0 mg/m* group. One patient
receiving 1.0 mg/m? eribulin omitted the Day 8 dose on one
occasion during the study. In the 1.4 mg/m?® group, the
Day 8 dose was omitted once for two patients and twice for
one patient during the study, while in the 2.0 mg/m? group
the Day 8 dose was omitted once, twice, and three or more
times for one patient each.

DLTs

Five of 15 patients (33%) experienced DLTs during the first
cycle. This included two of six (33%) patients receiving
eribulin mesylate 1.4 mg/m” (one patient experienced grade
4 neutropenia for 5 days and the other patient developed
grade 3 febrile neutropenia that resulted in omission of the
Day 8 dose). In addition, all three patients receiving the
2.0 mg/m” dose experienced DLTs (one patient developed
grade 4 neutropenia lasting 5 days and a second patient
experienced grade 3 febrile neutropenia, meaning that
neither patient received the Day 8 dose; administration of
eribulin on Day 8 was also omitted for the third patient due
to grade 3 neutropenia). There were no DLTs reported for
the 0.7 or 1.0 mg/m* dose levels during the first cycle,
therefore, the MTD of eribulin mesylate was established as
2.0 mg/m? when administered to Japanese patients on Days
1 and 8 of a 21-day cycle, and the recommended dose for
Phase II studies was 1.4 mg/m>.

The median time from Day 1 to nadir in neutrophil count
was 14 days for eribulin mesylate 1.4 mg/m? (range,
11-14 days) and 8 days for eribulin mesylate 2.0 mg/m’
(range, 7-9 days), in which all patients received only their
Day 1 dose. Febrile neutropenia was resolved following oral
or i.v. antibiotic treatment. These neutropenic events were
easily managed, and the median time to recovery from the
nadir to grades 0 or 1 was 8 days (95% confidence interval
[CI]: 8.0, 9.0) for patients receiving eribulin on both Days 1
and 8 (number of events=40), and 11 days (95% CI: 8.0,
17.0) for patients receiving eribulin on Day 1 (number of
events=7).

ADRs

Grades 2, 3, and 4 ADRs reported by >10% of patients are
shown in Table 2. As would be expected, a higher number
of toxicities were experienced by those patients receiving
cither 1.4 or 2.0 mg/m” eribulin mesylate. Frequently
observed non-hematologic ADRs, which were generally
mild and manageable, included hyperglycemia, fatigue,
alopecia, nausea (n=8, all grade 1), anorexia, liver enzyme
elevations (one patient with hepatic metastases experienced
grade 3 elevation of y-glutamyltransferase), and increased
C-reactive protein levels (n=5, all grade 1). One patient
experienced grade 3 peripheral neuropathy (1.4 mg/m>
group). Hematologic ADRs tended to be either grade 3 or 4
and included neutropenia, leukopenia, and lymphocytope-
nia. There were no dose discontinuations due to ADRs.

PK

The median i.v. injection time was 5.0 min (range, 5-6) in
cycle 1, and 5.0 min (range 4-9) across all cycles. However,
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Table 2 Incidence of grades 2, 3, and 4 toxicities possibly related to study treatment reported by >10% of patients

Eribulin initial dose level (mg/m?)

0.7 (n=3) 1.0 (n=3)

1.4 (n=6) 2.0 (n=3) Overall (N=15)

Adverse event, n (%) G2 G3 G4 G2 G3 G4

G2 G3 G4 G2 G3 G4

Blood & lymphatic system

disorders

Febrile neutropenia 0 0 0 0 0 0
Metabolism & nutritional

disorders

Anorexia 0 0 0 0 0 0

Nervous system disorders
Peripheral neuropathy 0 0 0 0 0 0

Skin & subcutaneous
tissue disorders

Alopecia 0 N/A N/A 0 N/A

General disorders &
administration-site
conditions

Fatigue 1 0 0 0 0 0
Pyrexia

(=]
(=]
(=]
(=]
(=)
(=)

Investigations
Neutropenia
Leukopenia
Lymphocytopenia
Anemia
Decreased hemoglobin
Hyperglycemia
Thrombocytopenia
Increased AST
Increased ALT

S O O O O O o o <o
S O O O = = = O O
S O O O o o o o <o
S O = = O O NN~
S O O O OO O = =
S O O O o o o o <o

N/A

0 3 0 0 2 0 5
1 0 0 0 1 0 2
0 1 0 1 0 0 2
2 N/A N/A 1 N/A  NA 3
1 0 1 0

1 0 0 1 0 0 2
0 1 5 0 1 2 11
0 4 2 0 2 1 12
1 2 0 1 0 0 7
2 0 0 1 0 0 4
2 0 0 2 0 0 5
4 0 0 1 0 0 6
1 0 0 0 0 0 2
0 0 0 2 0 0 2
1 0 0 1 0 0 2

ALT alanine aminotransferase, AS7 aspartate aminotransferase, N4 not applicable

PK analyses assumed an infusion time of 5 min for all
patients. In PK analyses, eribulin concentrations and PK
parameters were expressed as the free base, whereas the doses
were expressed as the mesylate salt equivalent (1 mg eribulin
mesylate salt is equivalent to 0.884 mg eribulin free base).

Eribulin exhibited triphasic PK over the dosing range of
0.7-2.0 mg/m? (Fig. 1a, Table 3). Using non-compartmental
analysis, treatment with eribulin resulted in a long terminal
half-life (36.4-59.9 h), a low systemic clearance
(1.32-2.37 L/h/m?), and a high volume of distribution
(105.6-143.0 L/m?) suggestive of a slow elimination of
eribulin from plasma. Eribulin exhibited consistent PK
parameter estimates between the first and second i.v. doses
administered on Days 1 and 8 of the first cycle at each dose
level.

The relationships between eribulin dose and C,,,x and
AUC,; values were also estimated using least-square
means weighted by logarithmic error distribution of PK
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data from Day 1 (Fig. 1b and c). C,.x and AUC values
increased in approximately direct proportion to increased
eribulin dose.

AUC values and change in neutrophil count from
baseline were fitted according to E .« (Fig. 2). Cy.x and
AUC,_ values were correlated with the rate of decrease in
neutrophil count and white blood cell count, but correlated
less with changes in other hematologic values.

Urinary excretion of eribulin was minimal, with
5.01-12.88% of the administered dose eliminated in urine
over a 72-h period after a single dose (Table 3).

Antitumor activity

Tumor responses were evaluable by RECIST in 14 patients.
Partial responses were achieved in three patients (two with
NSCLC and one with head and neck cancer) at the 1.4 mg/m?
dose level. All of these patients had previously undergone
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Fig. 1 PK analysis of enrolled patient population: a relationship
between plasma concentration versus time profiles for each eribulin
dose group; b relationship between C,,,« versus dose following a 2- to
10-min injection of eribulin on Day 1; and ¢ relationship between
AUC,_ versus dose following a 2- to 10-min injection of eribulin on
Day 1

surgical therapy and had received at least three prior
chemotherapy regimens. Stable disease was observed in four
patients (two with breast cancer, one with biliary cancer, and
one with cervical cancer); for two of these patients, the

duration of stable disease was greater than 24 weeks. Two
patients were treated at the 2.0 mg/m” dose level and one
each at the 1.0 and 1.4 mg/m? eribulin dose levels.

Discussion

This Phase I study established the recommended dose of
1.4 mg/m® eribulin mesylate i.v. injection when adminis-
tered on Days 1 and 8 of a 21-day cycle in Japanese
patients with advanced solid tumors. MTD was 2.0 mg/m?,
and the main DLT was neutropenia, which was easily
managed.

The most common AEs of grade 3 or higher reported in
this study were neutropenia and leukopenia, which are
hematologic toxicities in common with taxanes [15]. The
analysis presented here demonstrates that the rates of
decrease of neutrophil and white blood cell count correlate
with the C,,, and AUC_; of eribulin. The AEs classified as
DLTs were neutropenia and febrile neutropenia. At the
recommended dose of eribulin determined by this study of
1.4 mg/m’, all six patients experienced neutropenia;
however, all events were reversible and easily managed.
Indeed, the schedule of administering eribulin on Days 1
and 8 of a 21-day cycle is supported by the median time
required for resolution of > grade 3 neutropenia to grade 1
or lower.

The reported non-hematologic AEs are consistent with
the known tolerability profile of eribulin, with fatigue being
the most common non-hematologic AE of grade 3 or
higher. One patient experienced grade 3 anorexia and one
patient experienced grade 3 peripheral neuropathy. Other
non-hematologic AEs included hyperglycemia, alopecia,
nausea, elevated liver enzymes, and increased C-reactive
protein levels; however, these AEs were predominantly
mild (grade 1 or 2) and manageable. Although efficacy was
not a primary objective, 3 out of 14 evaluable patients
experienced partial responses (all in the 1.4 mg/m* dose
group).

The results reported here are in agreement with the
safety, MTD, DLT, AE, and ADR profiles reported in
previous Phase I studies [6—8]. All three prior Phase I trials
cited neutropenic events as the main DLTs, despite
variations in the administration and dosages of eribulin,
and most ADRs were grade 2 or less across all doses tested.
Myelosuppression and fatigue were the most commonly-
reported AEs attributed to eribulin, and no hypersensitivity
reactions occurred. In addition, incidences of neuropathy
were low, which is an important and significant point of
distinction between eribulin and either taxanes or epothi-
lones [6-8, 15, 16] because patients in these studies were
heavily pretreated and the severity of neuropathy tends to
be cumulative.
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Table 3 PK analyses on Day 1
Parameter (mean+SD)

0.7 mg/m® (n=3)

1.0 mg/m? n=3) 1.4 mg/m*> (n=6) 2.0 mg/m’> (n=3)

Plasma
Cinax (ng/mL) 288.5+43.0 380.6+52.9 519.4£107.2 717.6+104.3
AUC.ins (ng.h/mL) 299.2+124.5 379.6+£65.2 672.7+113.7 1370.1+282.2
ty, (h) 36.4+11.2 42.9+10.9 39.4+8.3 59.9+13.4
Ae, am(‘i"?m of ““ilgncged drug CL (L/h/m?) 2.3140.88 2.3740.39 1.89+0.33 1.32+0.25
excreted in urine; 0-inf> area 5
under the concentration-time V, (L/m?) 117.3+45.0 143.0+14.4 105.6+19.6 111.7+13.0
curve from time zero to inﬁnity; MRT (h) 32.6+9.1 40.8+10.4 40.7+10.1 67.5+£22.5
CL, total clearance; CLg, renal Urine
clearance; fe, fraction of the Ae (1g) 51.9+8.89 104.5+31.9 238.1428.4 355.7498.7
dose excreted unchanged in the .
urine; MRT, mean residence fe (%) 5.01+0.69 7.36+2.47 11.52+1.04 12.88+3.95
time; ty,, final elimination half- CLg (mL/h) 220.5+62.7 352.2+127.2 454.4+83.6 394.8494.2
life; V,, volume of distribution CL (mL/h) 3808.8+£1295.4 3872.5+807.0 3126.3+416.0 2086.3+441.7

at terminal phase

The PK parameters of eribulin administered at various
dosing schedules were also consistent between this study
and the three previously reported Phase I trials, including
the mean terminal half-life, volume of distribution, and
renal and systemic clearance, and, as in these studies,
parameters were consistent between Days 1 and 8 of the
first cycle [6—8]. The studies reported by Goel et al. [7] and
Tan et al. [8] concluded that the PK of eribulin exhibited a
biphasic elimination pattern, whereas a triphasic elimina-
tion pattern was reported in both the current study and the
study reported by Synold et al [6]. This study, as well as
those reported by Goel et al and Tan et al. [6-8], suggests
that urinary excretion is a minor route of eribulin clearance.
The prolonged half-life of eribulin, coupled with its large
volume of distribution and low urinary excretion, suggest
the advantage of longer exposure to the antitumor activity
of eribulin.

Three Phase II trials have now investigated eribulin
mesylate 1.4 mg/m2 administered on Days 1 and 8 of a
21-day cycle in extensively pre-treated patients with MBC
[9, 17, 18]. Consistent with the present study, the most

100 A
@ 80+
£
3
€ @ 60 o
g o
o £
Z £ 40+
[=%
(0]
2 a3 A 2.0 mg/m?
8 9] 20 = 1.4 mg/m?
Z9 < 1.0 mg/m?
(5] ® 0.7 mg/m?
=l .
° 0 - — Predicted
>
= °
-20 ®

T T T T T T T 1
0 200 400 600 800 1000 1200 1400 1600
AUC_, (ng.h/mL)

Fig. 2 AUC(, on Day 1 and decrease in neutrophil count from
baseline fitted according to E .
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frequently reported grade 3/4 treatment-related toxicities in
these Phase II trials were neutropenia, febrile neutropenia,
leukopenia, and fatigue, and the incidence of grade 3/4
neuropathy was low. Moreover, a Phase II study involving
patients with NSCLC cited neutropenia and fatigue as the
most common drug-related AEs associated with eribulin
mesylate 1.4 mg/m” administered on Days 1 and 8 of a
21-day cycle [10]. One of these Phase II studies has been
conducted in heavily pre-treated Japanese patients with MBC
and reported preliminary results of an overall response rate
of 21.3% and clinical benefit rate of 27.5% [18].

Furthermore, results have recently been reported from
the global Phase 11l EMBRACE study of eribulin in heavily
pre-treated patients with MBC, which used the same dose
and administration schedule investigated in our Phase I
study. A significant increase in median overall survival was
observed with eribulin compared with treatment of physi-
cian’s choice (TPC) (hazard ratio 0.81; 95% CI: 0.66, 0.99;
P=0.041) [19]. The most common AEs in both groups were
asthenia or fatigue (54% with eribulin; 40% with TPC [all
grades]) and neutropenia (52% with eribulin; 30% with
TPC [all grades]). Based on the results of this study,
eribulin has received approval in the US, Singapore and
from the European Commission for the treatment of
patients with MBC who have previously received at least
two chemotherapeutic regimens for the treatment of
metastatic disease. Prior therapy should have included an
anthracycline and a taxane in either the adjuvant or
metastatic setting. More recently, eribulin has received
approval in Japan for the treatment of patients with
inoperable or recurrent breast cancer, who have received
prior chemotherapy including an anthracycline and a
taxane, and have progressed or relapsed since their last
chemotherapeutic regimen.

In conclusion, eribulin mesylate 1.4 mg/m? administered
on Days | and 8 of a 21-day cycle was found to exhibit
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manageable tolerability, with further dose escalation limited
by neutropenia, in the current study in Japanese patients
with advanced solid tumors. These findings have helped
establish the recommended dosing schedule of eribulin in
MBC that has now been approved in the US, Singapore,
Japan and by the European Commission.
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