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ABSTRACT: Rare marine sponges originated in deep sea
are found to highly active against malignant neoplasm. Lack
of plentifulness of these sponges makes them remain unused
for their clinical exploration. With the expansion in
developments in modern chemistry enabled to synthesize
analogs similar to naturally occurring rare sponges. Eribulin
mesylate (EM) is one of the synthetic analogues of
halichondrin B (halB), a natural product separated from the
marine sponge Hchondria okadai. EM is approved to treat
metastatic breast cancer (MBC) chemotherapy regimens for
late-stage of breast neoplasia. EM shows its pharmacologic
effects by binding to the plus ends of microtubules and stops
microtubule (MT) growth, without any perverse effects on
microtubule shortening, by forming nonproductive tubulin
aggregates. EM is the latest MT inhibitor to be approved in
the USA, EU and few Asian countries. This review
summarizes the milestones in the development of EM
leading to its first global approval for treatment of metastatic
breast cancer.
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Introduction

Metastatic breast cancer (MBC) is a serious disease
affecting wide range of people across the world. Breast
cancer (BC) is the leading cause of deaths
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one third of 1.3 million women who diagnose as a patient with BC. Over half a million deaths occur each
year[ 1-2]. Even in developed countries like the United States (US), as many as 30% of women
diagnosed with early BC will develop distant metastatic disease that progresses to death in all but a small
percent of patients [3]. Majority of BC are diagnosed at later stages in developing countries. For 5% of
American patients, the disease has already progressed to stage IV when it is first diagnosed. Rate is higher
among minority and poor women [4]. MBC is a malignant (cancer) tumor that commences either from the
glands or the ducts of the breast. If starts from the glands, it is known as lobular carcinoma and when
occurs in ducts, it is referred as ductal carcinoma. It is found specifically in women, but men can also get
BC. It is the most common type of cancer among women in the US, other than the skin cancer and is the
second leading cause of cancer death in women, after lung cancer [5-6]. There are several types of BCs;
some of them are of rare occurrence. Sometimes a BC can be a combination of one or two types or a
mixture of invasive and in sifu cancer.

1.1. Ductal carcinoma in situ (DCIS):

This is a type of non-invasive BC. DCIS results from a disruption in the structure of the breast glandular
epithelium including drop of the hollow lumen and epithelial cell proliferation in acinar units that happen
via an imbalance between apoptosis and proliferation. DCIS is generally categorized by structural
elucidation into five groups: comedo, cribriform, papillary, solid and micropapillary. It specifies that
cancer cells are only in the ducts. They have not grown through the walls of the ducts into the tissue of the
breast and thereby cannot spread to lymph nodes or other organs[ 7-8].

1.2. Invasive (or infiltrating) ductal carcinoma (IDC):

This is the most common type of BC. Invasive lobular carcinoma (ILC) accounts for 8—14% of all breast
cancers. It originates from the milk passage (a duct) and breaks through the wall of the duct, and invades
the tissue of the breast. From there it can spread (metastasize) to other parts of the body. It accounts for
about 8 out of 10 invasive BC [9].

1.3. Invasive (infiltrating) lobular carcinoma (ILC): ILC is the next most popular breast malignancy
after invasive ductal carcinoma (IDC). In most series, ILC composes 5-15% of all diagnosed breast
cancers, whereas IDC composes 70-90%. This cancer produces in the milk glands (the lobules) and then
undergoes spreading through the wall of the lobules. It can then further spread (metastasize) to other parts
of the body. Around 1 in 10 invasive BCs are of this type. ILCs are obtained from minor, unvaried tumor
cells with circular nuclei and fine cytoplasm that are managed in a classic single-file pattern [10].

1.4. Inflammatory breast cancer (IBC):

This is a very uncommon type of BC that accounts for about 1% to 3% of all BCs. In IBC, the cancer
cells may not develop as a lump that can be perceived in the breast. They develop along the tiny channels
in breast’ skin. This inhibits the vessels. Usually there is no single lump or tumour present, in this type of
cancer the skin of the breast turns red with warm feeling. It also may make the skin look thick. In the
early stages of cancer development, inflammatory BC is often mistaken for infection. Because there is no
defined lump, it may not show up on a mammogram, which may make it even harder to catch early. It has
a higher chance of spreading and a worse outlook than invasive ductal or lobular cancer [11]. Various
types of BCs are diagrammatically shown in figure 1.
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Lobules are the glands that cause production of milk and are connected to the nipple via ducts. Fatty,
connective and lymphatic tissue also forms breast. During 2004-2008, about 83% of in situ cases of
ductal carcinoma were diagnosed the most common type of non-invasive BC. During the same period,
lobular carcinoma (11%) in situ BCs diagnosed. About 227,000 American women suffered from MBC in
the year 2012 [12-13].

Metastatic Breast cancer (MBC) is affected by a number of major factors:
A number of factors affect the MBC and diagrammatically explained in figure 2.

1. Age:
Age is globally identified risk factors for BC. Younger women have less risk of BC than old one. The
combined effect of a greater number of elderly women than men in most populations and the increasing
prevalence of BC with age is the most likely explanation for this observation [14].

2. Sex:

Women have higher risk of developing BC then men. Women have more average standardized incidence
rates (60.5/100,000) of breast cancer than men (1.4/100,000) in the period 1999-2009. Females have 45
times greater the average standardized incidence rates than males [15-16].

3. Heredity:
The autosomal dominant genes (BRC,; and BRC,,) are responsible for developing BC. BRC,; was
sympathized on chromosome 17q, ovarian cancer and BC perceptivity gene. Cloning and sequencing
of BRC,, disclosed 24 exons and 55°% nucleotides. The coding region of 130 germline mutations is
announced in the Breast Cancer Information Core database [17].

4. Hormones:
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Chances of BC increases with the increased level of estrogen but before menopause does not find any
clear amalgamation with the risk of breast cancer. Decreased blood level of progesterone is amalgamation
with an increased risk of BC in woman [18-19]. Raised serum levels of both estrogens and androgens
speculate the risk of breast cancer after menopause [20-21]. Women in the upper quintile of estradiol or
testosterone appeared the insecurity of BC to be 2 to 3 times higher than women in the lower quintile. A
number of epidemiological learning incompatibly showed a confederation between serum insulin or C-
peptide and the risk of breast cancer. Raised serum insulin levels and Insulin like growth factor-I
however, are confederated with an increased chances of relapses in breast cancer patients [22-23].

5. Overweight and Obesity:
Overweight and obesity are important factors which confederated increased chances of relapses in BC
patients after menopause. On adjusting serum levels of endogenous estrogens, the confederation declines
markedly and it was proposed that effect of overweight by aromatization of androgens into estrogens in
the adipose tissue. Before menopause, obesity proposed either no confederation or markedly declined BC
chance [24-25].

6. Life Style and Physical Activity:
Both before and after menopause, lifestyle is confederated with increased risk of BC. Those women
involve continually some physical activity and exercise declines BC risk (30% or more). There is prove
that physical activity and exercise may also prevent against cancer intermittence. Daily physical activity
and walking may decrease BC intermittences by 50% [26-27].Diagrammatic representation of factors
affecting of breast cancer are shown in figure 2.

Hirata and Uemura, isolated halichondrin B (a natural large polyether macrolide), from a rare marine
Japanese sponge, Halichondria okadai and reported its exquisite anticancer activity against murine cancer
cells both in vitro and in vivo in 1985 [28-29].

EM is extracted from the marine sponge Hchondria okadai, a halichondrin B analogue, a nontaxane
inhibitor of microtubule dynamics. Halaven® is marketed trade name of EM. On November 15, 2010
U.S. Food and Drug Administration, gave approval to (Eisai Co.) for EM for the treatment of MBC for
patients who have received at least 2 BC chemotherapeutic regimens, including an anthracycline and a
taxane. Based on the results of the pivotal Phase Il EMBRACE (Eisai Metastatic Breast Cancer Study
Assessing Treatment of Physician's Choice (TPC) Versus Eribulin E7389) study, EM received European
Commission approval on March 17, 2011 [30]. Additionally, it received approval in Singapore *' and in
Japan ** and market applications also have been filed in Switzerland and Canada. EM is available in 50
countries worldwide now *'. 2-(3-Amino-2-hydroxypropyl)hexacosahydro-3-methoxy- 26-methyl-20,27-
bis(methylene)11,15-18,21-24,28-triepoxy-7,9-ethano-12,15-methano-9H,15H-furo(3,2-1)furo(2',3'-
5,6)pyrano(4,3-b)(1,4)dioxacyclopentacosin-5-(4H)-one is the chemical name of EM.826.0 (729.9 for
free base) is its molecular weight. C4HsoNO;;- CH4O5S is its empirical formula [33-34]. Some properties
and features of EM are shown in table 1.

Mechanism of action

The microtubule growth is suppressed, without corresponding effects on microtubule shortening, and the
formation of nonproductive tubulin aggregates occurs when EM binds to the plus ends of microtubules
[18-19]. Other tubulin-targeted agents, for example taxanes, epothilones, and vinca alkaloids have
different mechanism of action. To both the plus ends and along the sides of the microtubule [vinca
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alkaloids (e.g., vicristine) binds] whereas, two B-tubulin subunits inside the microtubule taxanes (e.g.,
paclitaxel and docetaxel) and epothilones (e.g., ixabepilone) binds [28].

Table 1: Physicochemical, pharmacokinetic properties of eribulin mesylate

Features and Properties of Eribulin mesylate

Alternative names Halaven, E7389, ER086526, NSC707389

Class Ketone
Mechanism of Action Microtubule dynamics inhibitor

Route of Administration Intravenous

Pharmacokinetic Rapid, dose proportional absorption after intravenous administration, with
steady-state plasma concentration achived in less than 1 week
Approximetly 82% of drug is eliminated via faeces

Adverse events

Most frequent (incidence Neutropenia, leukopenia, and peripheral neuropathy
= 5%)

Chemical Name 2-(3-Amino-2-hydroxypropyl)hexacosahydro-3-methoxy- 26-methyl-

20,27-bis(methylene)11,15-18,21-24,28-triepoxy-7,9-ethano-12,15-
methano-9H,15H-furo(3,2-1)furo(2',3"-5,6)pyrano(4,3-
b)(1,4)dioxacyclopentacosin-5-(4H)-one

Chemical structure

of eribulin mesylate ' H o
J H ¥ ——_ I
[ Hig e -
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Other tubulin-targeted agents, for example taxanes, epothilones, and vinca alkaloids have different
mechanism of action. To both the plus ends and along the sides of the microtubule [vinca alkaloids (e.g.,
vicristine) binds] whereas, two B-tubulin subunits inside the microtubule taxanes (e.g., paclitaxel and
docetaxel) and epothilones (e.g., ixabepilone) binds [28]. Inhibition of the formation of mitotic spindles
results in irreversible mitotic block (which ultimately leads to cell cycle arrest in the G2-M phase),
disruption of mitotic spindles as well as apoptosis[10]. EM is found to be a potent substrate of P-gp
mediated efflux pump and it possesses an in vitro anticancer activity against cancerous cells that are
found to be taxane-resistant due to B-tubulin mutations. It was also depicted that EM shows significant
clinical effectiveness in patients suffering from taxane-resistant refractory tumors. The mechanism of
action of EM is diagrammatically explained in figure 3 [35-37].
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Figure 3: Mechanism of action of eribulin mesylate.

Pharmacokinetic Studies

According to FDA approval, in a dose-dependent manner with rapid distribution slow-to-moderate
clearance, and slow elimination the pharmacokinetic profile of EM is linear. Plasma levels of EM are
above concentrations required for in vitro cytotoxicity for > 1 week at the maximum tolerated dose
(MTD), * EM is rapidly distributed via intravenous route of administration, with a mean distribution half-
life of about 0.43 hours. In a Phase I study of 21 patients the mean (standard deviation) volume of
distribution with advanced solid tumors was found to be 47.8 (10.14) L/m? at the 1-mg/m?2 dose level and
87.4 (49.32) L/m’ at the 2-mg/m?2 level. The mean AUC (area under the curve) time curve was found to
be 0.486 to 0.653 (hour) (g/mL) at 1 mg/m2 dose level, 0.856 (hour) (g/mL) at 1.4-mg/m2 dose level, and
1.842 (hour) (g/mL) at 2-mg/m* dose level, as revealed by various authors. P450 3A4 isoenzyme
(CYP3A4) is responsible for the metabolism of EM and has shown insignificant inhibitory effects on
CYPI1A, CYP2C9, or CYP2C196. EM neither induce CYP3A4 nor inhibit CYP2D6 or CYP2EI1 **. A
total of about 82% of EM is found to be eliminated via faeces, 9% through urine, 88% and 91% of which
contains the unchanged form of EM, respectively [35-38]. EM has demonstrated activity both in vitro and
in vivo, with a relatively wide therapeutic window and favorable pharmacokinetics. EM was active at
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nanomolar concentrations against lung, ovary, prostate, colon, and also breast cancer cell lines, including
MDA-MB-435, where EM was more potent as compared to either vinblastine or paclitaxel *. Notably,
EM demonstrated full activity in ovarian cell lines with B-tubulin mutations resistant to paclitaxel *. It
was also demonstrated in another study, about the B III tubulin expression levels appeared to correlate
with sensitivity to EM, and this relationship was not sufficiently proven to be used as a biomarker
strategy in the clinic [41]. Human xenograft studies of a range of tumor types in vivo, including three BC
models, and demonstrated activity at doses of 0.05-1.0 mg/kg. EM was found to be more potent with
striking activity against MDA-MB-435 BC xenografts than paclitaxel and vinca alkaloids [39]. Available
preclinical model indicates intermittent dosing was less toxic and more effective than daily dosing [42].
EM appeared to cause less neurotoxicity. EM manifests less functional and morphological damage, than
paclitaxel in mice [43].

Clinical studies with Eribulin mesylate

Clinical Phase-1 trials

California cancer consortium (CCC) was responsible for conducting the first phase trial at the on patients
with refractory or advanced solid tumors [44]. It followed a designing of rapid titration with
pharmacokinetic (real-time) analysis to guide dose escalation [45]. Neutropenia was ought to be the most
commonly reported dose-limiting toxicity (DLT). Two DLTs were reported at 2.0 mg/m* (grade 3 febrile
neutropenia [n = 1]; grade 4 neutropenia [n = 1]. Hypoglycemia, hypophosphatemia, and fatigue are the
serious non-hematologic related toxicities. The maximum tolerated dose of EM was evaluated to be 1.4
and 1.0 mg/m’ in various research reports as observed in studies dosing on days 1, 8, and 15 of a 28-day
cycle. The resulted MTD was found to be 2.0 mg/m* on dosing on day 1 of a 21-day cycle, whereas
dosing on days 1 and 8 of a 21-day cycle led to a maximum tolerated dose of 1.4 mg/m* [38,46].

Clinical phase-2 trials

The phase II and III trials of EM continued with the bolus 1.4 mg/m*week, on days 1, 8, and 15 of a 28-
day cycle schedule as recommended by the CCC study *. However due to progressive neutropenia in
many patients on day 15 leading to change in dosing frequency or omission, treatment schedule was
modified to days 1 and 8 of a 21-day cycle which emerged to be more favorable [47-48].

A single-arm, open-label, multicenter phase II trial study consisted of 103 patients with MBC.
Anthracycline and taxane (median of 4 chemotherapy regimens) were administered to patient previously.
On 1%, 8", and 15" day of a 28-day cycle EM (1.4 mg/m”) was initially administered in the form of 2-5
min intravenous infusion. On 15" day, however, many patients were observed with sudden outbreak of
neutropenia which precluded EM administration. The objective response rate (ORR) includes the primary
endpoint. More than half of patients about, 54% had shown an Eastern Cooperative Oncology Group
(ECOG) performance status of 1 at base line. Patients observed in the 28th day cohort, received a median
of 2.5 cycles of therapy as compared with a median of four cycles in the 21* day cohort. The median
progression-free survival (PFS) and overall survival (OS) were found to be 2.6 and 9.0 months,
respectively[ 49].

Clinical phase-3 trials

EMBRACE (Eisai Metastatic Breast Cancer Study Assessing Physician’s Choice Versus E7389) was first
trial which is used in this study. In this study, on days 1 and 8 of a 21 day cycle or treatment with
physician’s choice (TPC) the EM 1.4 mg/m” over 2-5 minutes were given to MBC woman’s (previously
treated with two to five prior chemotherapy regimens including an anthracycline and a taxane). The
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EMBRACE trial (NCT00388726) was considered to be a phase III study of EM. The primary endpoint
was depicted to be OS reporting a median overall survival of 13.1 months for patients administered with
EM and 10.7 months for patients in case of TPC arm (hazard ratio 0.81; 95% CI = 0.66-0.99, p = 0.04).
For those treated with TPC, the resulted ORR was found to be 12.2% and 4.7% respectively. The median
PFS was evaluated to be 3.7 and 2.2 months treated with EM and TPC, respectively (HR 0.87; 95% CI =
0.71-1.05; p = 0.14 [49, 50].

Phase 3 (study 301)

A two parallel-arm, open-label, randomized, multicenter phase III trial study consists of 1,102
volunteers with MBC. Inclusion criteria included women (=18 years) with locally recurrent or MBC
previously treated with 2-5 prior chemotherapies including an anthracycline and a taxane. In this study,
on days 1 and 8 of a 21 days cycle EM (1.4 mg/m*day) was intravenously administered. On days 1-14 of
a 21 days cycle capecitabine (2.5 g/m*day) was orally administered and both drugs compared to each
other. This has found it’s the approval in Europe and the United States. Treatment-related adverse events
of interest for EM were neutropenia (54.2%), hand-foot syndrome (0.2%), alopecia (34.6%), leukopenia
(31.4%) and diarrhea (14.3) and for capecitabine. neutropenia (15.9%), hand-foot syndrome (45.1%),
alopecia (4.0%), leukopenia (10.4%) and diarrhea (28.4). In all patients 755 were HER2-negative and 284
were HER2-positive. The median progression-free survival (PFS) and overall survival (OS) of EM were
found to be 15.9 and 4.1 months, respectively. The PFS and OS of capecitabine were obtained 14.5 and
4.2 months [51].

Clinical phase-4 trials (Post Marketing Surveillance)

This trial has conducted in Korea, started date June 2013. A single-arm, open-label, non randomized,
multicenter phase IV trial study consists only female patients (20 Years and older) with MBC, whose
previously treated by two to five prior chemotherapy regimens including an anthracycline and a taxane
for advanced disease. In this study, on days 1 and 8 of a 21 day cycle or treatment of EM 1.4 mg/m’ over
2-5 minutes for study to determine the safety of EM. Level of serum creatinine > 2.0mg/dl,creatinine
clearance > 40 ml/min (Calculated by Cockcroft and Gault method), absolute neutrophil count (ANC)
>1.5 x 1079 /L, hemoglobin >10.0 g/dl, stable sensory neuropathy < grade2. All of these factors are
included in incision criteria. Enrollment has been completed and estimated study completion and
reporting date is July 2016 2. The outcome of this ongoing study will put more light on newer issues
relating to the adverse effects of EM on long term use in large range of population which is rarely
possible in the basic phases of clinical trial phase I, II respectively.

Current antiproliferative profile of EM:

In in vitro antiproliferative activity, EM was evaluated to inhibit the growth of human cancer cell lines
having ICs, value in range from sub to low nmol/LL ICs, values (0.09-9.5 nmol/L), including DU 145 and
that of LNCaP prostate cancers, U937 histolytic lymphoma, FaDu pharyngeal squamous cell carcinoma
(head and neck cancer), A2780/1A9 ovarian cancer, MES-SA uterine sarcoma, HL- 60 promyelocytic
leukemia, and LOX melanoma, MDA-MB-231, -435, -468 and HCC1806 breast cancers, HT-29, COLO
205 and DLD-1 colon cancers, H23, H441, H520 and H522-T1 non-small cell lung carcinomas (NSCLC),
NCI-H82 small cell cancer [53-54]. In in vivo antitumor activity studies using subcutaneous xenograft
models in athymic mice depicted tumor regressions, remissions and an enhanced lifespan at dose levels
below the maximum tolerated dose (MTD) [55,56]. In vivo anticancer activity of EM in MDA-MB-435,
COLO 205 and LOX cell lines (in NIH: OVCAR-3 model, significant only) are observed to possess much
lower values (0.05-1 mg/kg i.v. or i.p.) as compared to paclitaxel, run at empirically determined MTD
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levels. Treatment with 0.25-1.0 mg/kg dose of EM mesylate in the MDA-MB-435 model showed actual
regression of measurable tumors by day 14, >95% inhibition at day 42 with no evidence of cytotoxicity.
EM (0.05 mg/kg) inhibited the tumor growth by the rate of about 78% on day 17" in LOX melanoma
model and higher doses resulted in complete tumor suppression. EM was observed to be more potent in
NIH: OVCAR-3, COLO 205, LOX and MDA-MB-435 models by 20, 40, 50 and 100 times respectively
as compared to paclitaxel running at MTD levels [53, 57].

Known adverse events associated with EM:

In patients receiving EM, neutropenia, anemia, asthenia/fatigue, alopecia, peripheral neuropathy, nausea,
and constipation are most common adverse reaction. Grade 3 or 4 adverse effects that occurred in about
5% of patients were more common with EM than with physician’s choice and include neutropenia,
leukopenia, and peripheral neuropathy. Grade 3 and 4 side effects include asthenia/fatigue. 52% of
patients in EMBRACE, 45% of which were grade 3 or 4 (compared with 30% of patients in the
physician’s choice group, 21% of which were grade 3 or 4) experience neutropenia (the most common
adverse event associated with EM) [12,33]. The most common adverse reaction which express result in
discontinuation of therapy with EM was peripheral neuropathy was very rarely observed. Various adverse
reactions neurotoxicity such as peripheral neuropathy, motor neuropathy, sensory neuropathy,
myalgia/arthralgiac, nervous system disorders, dizziness, dysgeusia, Headache was caused by EM [47,
53].

Management of BC according to new treatment strategies and EM:

Recent published reports on the management of breast cancer observed both in patients suffering from
metastatic disease and in patients suffering with triple negative MBC or human epidermal growth factor
receptor-2 (HER2)-positive tumors, Anti-HER?2 therapies are considered to be an essential part in the BC
management. EMBRACE study; have been demonstrated for safety and efficacy of this agent in last
stages of MBC involved the study on 762 patients with locally recurrent or metastatic disease. Median of
four agents including an anthracycline and a taxane were used for treating patients. On days 1 and 8 of a
3-week cycle or a treatment of their physician’s choice EM, 1.4 mg/m” were given to patients randomly.
In 1-year the survival rates were 53.9% in EM treated patients and 43.7% in patients receiving other
therapies. A humanized monoclonal antibody known as bevacizumab is employed against vascular
endothelial growth factor (VEGF)-A. To improve progression-free survival as well as the response rates,
a combination of bevacizumab and chemotherapy have been shown. Bone loss in BC patients is caused
by chemotherapy and bone metastasis; hence bone-conserving therapies are attracting increasing attention
in the management of BC. FDA has approved denosumab in November 2010 [38]. It is a human
monoclonal antibody used against receptor activator of nuclear factor kB ligand (RANKL), which was
found to be effective for the treatment of bone metastasis [58]. The efficacy of this therapeutic agent has
been compared with zoledronic acid recently, in a randomized, double-blind study in patients with
advanced BC and bone metastasis [59]. Early distance metastasis and brain metastasis get developed in
patients with triple negative BC than those of other phenotypes. Lack of effective therapy for treating
triple-negative BC is considered to be a major therapeutic challenge across the globe. Use of DNA repair
mechanism plays a key role in therapeutic targeting in case of triple negative BC [60-61]. Poly (ADO
ribose) polymerase (PARP) is an important target and it is potentially useful in a DNA repair mechanism.
PARP inhibitors have been shown to be effective in killing breast and ovarian cancer cells that lack wild —
type BRCA or BRCA genes. PARP was found to repair single-strand DNA breaks through the base
excision repair pathway [62].
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Conclusion and future prospects in the management strategies of BC:

A combination of anti-HER?2 therapies with agents directly targeted, such as mTOR and PI3K inhibitors
are currently being evaluated in various clinical trial studies. The ALTTO study is working in this aspect
to demonstrate the benefits of combination or sequential treatment with trastuzumab and the dual tyrosine
kinase inhibitor lapatinib % There are other clinical trials, such as GEPARQ unto and Neo ALTTO,
which are evaluating the use of lapatinib as neoadjuvant therapy in HER2-positive patients [58].
According to the Neo ALTTO study, a woman who has been suffering from HER2-positive primary
breast cancer were administered with lapatinib with paclitaxel, trastuzumab with paclitaxel or
concomitant lapatinib and trastuzumab with paclitaxel [63].

BC is gaining prominent importance across the globe nowadays, as its growth rate is enhancing day by
day. Thereby, various researches have been made in the development of new therapies and strategies by
which existing treatments can be optimized in aspect of improving their therapeutic efficacy. Thus, it was
concluded that phase II trial showed that EM is a novel drug and possessed therapeutic activity in the
treatment of MBC in patients who have been previously administered with a median of four
chemotherapy regimens that includes an anthracycline and a taxane. EM depicted a manageable
tolerability profile when administered in the form of short IV infusion on day 1" and 8" of a 21-day cycle.
These results emphasizes mainly on the additional clinical development of EM for the efficacious and
safe treatment of MBC.
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