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Background

Breast cancer (BC) is the leading oncopathology
in women all over the world; it makes the maximum con-
tribution not only to the cancer incidence structure, but
also to the cancer mortality structure [1]. The developing
resistance to drugs (both endocrine therapy and chemo-
therapy) appears to be the most urgent problem in modern
oncology, and the search for effective antitumor drugs that
show their potential in patients with pretreated advanced
breast cancer (mBC) is extremely relevant and timely.

Eribulin isa microtubule polymerization inhibitor,
a synthetic analogue of halichondrin B, approved for
the treatment of mBC resistant to anthracyclines and taxanes
[2—4]. According to the results derived from EMBRACE,
a large, randomized phase III study, the drug has proved
to be effective in patients with a history of two to five pre-
vious chemotherapy lines for mBC. When compared to the
therapy of physician’s choice, the use of eribulin demon-
strates the possibility to significantly increase the patients’
overall survival (OS) and reduce the death risk by 19 % (13.2
vs 10.5 months, hazard ratio (HR) 0.81, p =0.01) [5].

The results of the second large randomized study
(E7389-G000-301) confirmed the superiority of eribulin
chemotherapy over capecitabine in mBC patients resistant
to anthracyclines and taxanes; the median OS was 15.9 vs
14.5 months, HR 0.88, p = 0.056 [6]. This study included
1.102 mBC patients with a history of a prior therapy with
anthracyclines and taxanes (<3 prior chemotherapy lines);
moreover, 15 % of patients had the HER2+ subtype.
To neutralize the effect exerted on the OS by the anti-HER2
therapy, an additional analysis of Study 301 took place; it
included only patients with a HER2-negative tumor subtype
who received eribulin at the standard dose of 1.4 mg/m?2 on
days 1 and 8 of a 21-day cycle (n = 186), or capecitabine
ata dose of 1.250 mg/m?2 on days 1—14 every 3 weeks (n = 206)
as a second-line mBC therapy. A significant advantage
of eribulin over capecitabine in increasing the median OS —
16.1 vs 13.5 months, HR 0.77, p = 0.026 — resulted from
the additional analysis; at the same time, the therapy safe-
ty profile was highly favorable with both studied treatment
regimens [7]. Based on the convincing results of those stu-
dies, eribulin was approved to treat anthracycline- and
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taxane-resistant mBC and took its rightful place in the treat-
ment algorithm for the advanced stage of the disease.

Antitumor action mechanisms and factors

predicting high efficacy of eribulin in mBC

By its structure, eribulin isa synthetic analogue of hali-
chondrin B obtained from the marine sponge Halichondria
okadai [2]. The drug is characterized by its multifaceted
antitumor activity: the cell cycle stops due to the irreversible
blockade of tubulin microtubules with eribulin and the for-
mation of functionally inactive tubulin aggregates [8]. In ad-
dition, the drug is known to demonstrate unique non-mi-
totic mechanisms of action, namely, to remodel the tumor
vascular bed, reverse the epithelial-mesenchymal transition,
and decrease the ability of tumor cells to migrate and invade.
As it appears from the laboratory studies, a single eribulin
injection resulted in improved tumor perfusion and in-
creased microvascular network density over the next 5 days;
a decrease in hypoxia suppressed genes involved in tumor
signaling cascades induced by hypoxia [§—10]. Moreover,
an improvement in tumor perfusion led to a greater antitu-
mor activity of cytostatics (including those used after eribu-
lin) [8—10]. In the course of eribulin therapy, tumor cells
lost their aggressive characteristics due to the effect exerted
by the drug on the reversion of the epithelial-mesenchymal
mechanism by suppressing the activity of genes involved
in the process [11, 12].

In 2020, Japanese authors presented the results derived
froma clinical study of the eribulin effect on the metastasis
nature in patients with mBC [13]. 66 patients received
chemotherapy with eribulin ata standard dose of 1.4 mg/m?
on days 1 and 8 of a 21-day cycle: 25.8 % took the drug as
the first-line therapy, 27.2 % — as the second-line, and
47 % — as the third and later therapy lines. The patients’
age was 35—80 years (median — 54 years); 65.2 % had lu-
minal HER2-negative cancer; 25.8 % of patients had a tri-
ple-negative subtype; the dominant metastasis sites in-
cluded liver (57.6 %), lungs (53 %), and bones (43.9 %);
brain lesion was diagnosed in 19.7 % of patients. The
authors compared the progression nature (the appearance
of new lesions or an increase in the size of the existing
ones) before starting the eribulin therapy with the type
of progression that developed during the drug therapy.
On eribulin therapy, a twofold reduction was registered
in the appearance of new lesion (from 49 to 25 %), both
in patients with luminal cancer — from 43.8 to 21.6 %,
and with the triple-negative subtype — from 75 to 29.4 %,
p <0.05. The main progression characteristic in the pa-
tients receiving eribulin chemotherapy was an increase
in the size of the existing lesions (from 51 to 75 %). Ac-
cording to the authors, this study practically confirms
the phenomenon expressed in the reversion of the epithe-
lial-mesenchymal transition to eribulin therapy and mani-
fested in the loss of the ability to actively invade and me-
tastasize peculiar to the tumor [13].

Owing to the accumulated experience of eribulin use
in routine practice, a respective analysis took place with
the aim to study the retrospective data evaluating the effi-
cacy and safety of eribulin chemotherapy in various clini-
cal settings with a significant part where of not considered
in the framework of registration randomized studies. Despite
the fact that the retrospective data are not randomized,
the positive population experience in the drug use appears
to be extremely valuable.

Eribulin efficacy in late-line mBC treatment:

results from real-world data

A series of retrospective population studies evaluated
the efficacy and safety of eribulin during the late-line treat-
ment in patients with a history of at least 3 mBC chemo-
therapy lines. It seems notably difficult to choose a thera-
peutic regimen in these clinical settings; the accumulation
of resistant tumor clones makes each subsequent treatment
line less effective, and the deteriorating patient’s somatic
status reduces the therapy reserves still more. That is why
the choice of a cytostatic agent that combines antitumor
activity and a favorable safety profile is highly demanded.

TROTTER, a multicenter retrospective study, evaluated
the eribulin efficacy in 113 patients with mBC who received
treatment in 10 Italian clinics [14]. The patients’ median
age was 62 years; 71.7 % had visceral metastases; the me-
dian of previous chemotherapy lines before introducing
eribulin was 3 (1—10). Despite the patients’ significant
pre-treatment, the objective response rate to eribulin the-
rapy was 24 % with the clinical benefit rate reaching 35.4 %.
With a median follow-up of 29.6 months, the median pro-
gression-free survival (PFS) amounted to 3.3 months, and
the median OS was 11.6 months. As the authors note, the eri-
bulin chemotherapy efficacy did not depend on the biolo-
gical subtype of BC, metastasis sites, or previous therapy
lines, and the treatment safety profile appeared to be highly
acceptable: grade 3—4 adverse events included the deve-
lopment of neutropenia (19.4 %), asthenia (3.5 %), and in-
creased liver enzymes (1.8 %); febrile neutropenia was reg-
istered in only 0.9 % of cases [14].

Another large retrospective Italian study, ESEMPiO,
included 497 patients from 39 Italian centers; the median
age was 54.5 years (24—79 years) [15]. In the structure
of biological subtypes, hormone-positive cancer prevailed
(79.9 %), 13 % of patients had a triple-negative subtype,
and 7.1 % — HER2+ mBC. The median of the previous
chemotherapy lines for advanced stage reached 5; eribulin
was prescribed as the third line in only 13.1 % of patients,
as the fourth line — in 19.3 %, and >5 lines — in 60.4 %
of cases. The median of the performed eribulin therapy
cycles was 4 (1—20). When eribulin was prescribed in the third
line, the median OS reached 12.6 months, in the fourth
line — 11.5 months, and amounted to 9.7 months with
the drug prescription as >5 treatment line. The authors
note a favorable safety profile of eribulin treatment;

135



136

ONYX0/1 XKEHCKON PENPOAYKTUBHON CUCTEMDI

chemotherapy discontinuation due to toxicity was rare (on-
ly 9.2 % of cases) [15].

A large multicenter retrospective study with 272 patients
receiving eribulin chemotherapy from November 2019
to October 2020 at 9 institutes in China was presented
in 2021 [16]. The median of chemotherapy lines prior
to eribulin was 4 (2—5); 94.9 % of patients had previously
received taxanes, 82.7 % — anthracyclines. The patients’
median age was 52 years (28—78); 90 % of cases exhibited
recurrent BC; luminal HER2-negative and triple-negative
subtypes were diagnosed in 55.5 and 32.7 % of cases, re-
spectively. Visceral metastases dominated (79.4 %) and in-
cluded liver (51.8 %) and lung (47.4 %) lesions; 55.1 %
of patients had lesions of three areas or more. The median
PFS amounted to 4.1 months; the objective response rate
was 17.6 % with clinical efficacy of 24.6 %; the disease
stabilization was noted in 44.1 % of cases. Among the pre-
dictive factors, the authors identified the number of meta-
static sites (1—2 vs >3 — median PFS 5.3 vs 3.6 months,
respectively, p = 0.023), as well as prior taxane therapy >6
vs <6 months before starting the eribulin therapy (median
PFS — 6.5 vs 3.7 months, p = 0.048). The therapy safety
profile appeared to be highly favorable: the most common
grade 3—4 adverse events included neutropenia (18 %),
leukopenia (5.5 %), and anemia (1.1 %); neuropathy cases
were rare (only 1.1 %); eribulin dose reduction was required
in only 7 % of cases [16].

Thus, eribulin in late-line mBC treatment demonstrates
a good balance between the efficacy and safety of the thera-
py. Despite the pre-treatment received by patients, chemo-
therapy with eribulin makes it possible to obtain an objective
response in 20—25 %, delay the time to subsequent progression
(median PFS up to 4.0 months), and prolong the patients’
life (median OS about 1 year) while maintaining its quality.

Eribulin efficacy in early-line mBC treatment:

results from real-world data

Due to a good balance between the antitumor activity
and safety of the therapy, as well as the eribulin efficacy
regardless of the biological subtype of the tumor and me-
tastasis sites, the experience in the drug use in earlier lines
of treatment for mBC has been accumulated actively.

VESPRY, a multicenter observational study, addressed
the eribulin efficacy in 118 patients with mBC as a third-line
therapy [17]; the median age of women was 58 years while
the median of eribulin cycles performed was 5.5 (1-26).
According to the authors, the drug proved to be highly effec-
tive in all clinical settings. The median PFS was 5.5 months
in the general group, 5.2 months in the subgroup of patients
with triple-negative cancer, 6.1 months in patients over 65,
and 5.5 months in patients with visceral lesions. The maximum
level of objective responses was recorded with central nervous
system lesions (16 %) and liver metastases (14.9 %) [17].

Of particular interest are the results obtained froma ret-
rospective study TETRIS with the inclusion of 44 patients
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with triple-negative subtype mBC; the treatment with eribu-
lin as a second-line chemotherapy for an advanced stage
took place from January 2013 to September 2019 in 14 cen-
ters in Italy [18]. The patients’ median age was 51 years;
50 % of patients had visceral metastases, 71 % had >2 me-
tastasis sites. In 89 % of women, recurrent BC was observed;
previous chemotherapy (neo/adjuvant treatment or first-
line therapy of mBC) included taxanes (86 %), anthracyc-
lines (61 %), carboplatin (32 %), and capecitabine (14 %);
in 43 and 27 % of cases, two- and three-component com-
binations of cytostatics were used. As follows from the au-
thors’ data, the median PFS with the previous first-line
chemotherapy amounted to 7 months, and with eribulin
therapy as a second line — 3.5 months; 1-year PFS was
16.7 %. The median OS was 11.9 months, 43 % and 12.7 %
survived one and two years, respectively. 18.2 % of patients
had a partial response to eribulin therapy; stabilization was
recorded in 22.7 % of cases. It was noted that patients with
a long-term response to the previous (first) line of chemo-
therapy for mBC (time to progression >10 months) had
a good response to eribulin therapy (43 % of cases showed
PFS >12 months). At the same time, the duration of the
response to the first-line treatment before introducing eribu-
lin (more than 6 months vs less than 6 months) significant-
ly correlated with OS: 1-year OS was 58.7 vs 26.8 %, and
2-year OS was 14 vs 8.9 % in favor of patients with a long-
term response to the previous treatment, p = 0.02. In addi-
tion, at the time of initiating the eribulin therapy, the ECOG
status was found to be the second significant predictive
factor: 1- and 2-year OS reached 63.6 % and 27.3 % (the ECOG
status — 0) vs 26.7 % and 0 % (the ECOG status — 1-2),
p=0.003[18].

In 2021, S. Mougalian et al. presented a major experi-
ence in the use of eribulin as early-line treatment; the anal-
ysis included 513 women with mBC who received eribulin
treatment in the United States from January 2011 to De-
cember 2017 [19]. The patients’ median age was 59 years;
the ECOG status — 0—1 (61 %), 57 and 67 % had liver and
lung lesions, respectively, 4.3 % had brain metastases; tri-
ple-negative cancer was diagnosed in 49.9 % of patients.
Eribulin was prescribed as a third-line chemotherapy for
mBC in 78 % of cases; the median therapy duration
amounted to 5.5 months for the general group and 5.4 for
the triple-negative BC subgroup. As noted by the authors,
eribulin therapy proved to be highly effective both for
the general group (the objective response rate reached
54.4 %; the median PFS was 6.1 months, and the median
OS — 10.6 months) and for the triple-negative BC subgroup
(the objective response amounted to 55.1 %; the median PFS
was 5.8 months, and the median OS — 9.8 months); 19.2 %
of patients in the general group and 15.4 % of patients with
a triple-negative subtype survived one year without progres-
sion. The indicators for 1-, 2-, and 3-year OS were 43.9 %,
23.9 %, and 13.8 % in the general group and 40.3 %, 17.6 %,
and 9 % in the triple-negative mBC subgroup [19].
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Japan has the most considerable experience in using
eribulin; in 2020, the results of the largest national retro-
spective study NCT02371174 were presented; this study
aimed to evaluate the efficacy and safety of eribulin chemo-
therapy in 637 patients who received treatment from 2014
to 2016 and were followed for at least 2 years [20]. The
patients included in the study received eribulin treatment
as the first- and second-line mBC chemotherapy in half
of the cases (142 and 177 patients, respectively); in 317 pa-
tients, the drug was prescribed as the third and subsequent
lines. Luminal HER2-negative cancer prevailed among
the study patients (72.5 %); triple-negative cancer was di-
agnosed in 24.6 % of cases; bone (56.4 %), liver (48 %),
and lung (40.2 %) metastases dominated among the meta-
stasis sites. It is remarkable that only 56.5 % of patients who
underwent eribulin therapy had the ECOG status 0; in every
third case the ECOG status 1 was noted, and in 6 % of pa-
tients — ECOG 2; the study also included 5 patients (0.8 %)
with the ECOG status 3. The average number of the int-
roduced eribulin cycles amounted to 7.7 (from 1 to 36;
the median — 5); the median of the relative dose intensity
of eribulin was 0.74; 16 % of patients needed dose reduc-
tion. The median OS in the general group of patients was
15.6 months; 58.2 and 35.9 % of patients survived 1 and 2 years,
respectively. In patients who received the drug as the first-
line chemotherapy, those indicators were 22.8 months (me-
dian OS), 71.6 and 48.3 % (1- and 2-year OS), in the case
of eribulin use in the second line — 16.3 months, 58.2 %
and 37 %, respectively, and with the drug prescription in the
third and subsequent lines — 12.6 months, 52 % and 29.5 %,
respectively. A favorable safety profile of the treatment was
noted by the authors; grade >3 adverse events were observed in
61.7 % of patients with dominating neutropenia (49.5 %) [20].

As can be seen from the above, the use of eribulin in the
early-line mBC treatment makes it possible to obtain the
highest treatment results; it is extremely important that
the drug demonstrates efficacy in different metastasis sites
and different biological BC subtypes, which contributes
to its universality in various clinical settings.

Eribulin efficacy in visceral metastases

A particularly unfavorable predictive factor is expressed
by the lesion of the visceral organs, especially with the on-
set of the mBC manifestation. Moreover, in the presence
of liver lesion constitutinga significantly aggressive meta-
stasis site, the death risk in BC patients doubles [21]. That
is why the interest in evaluating the efficacy of various an-
titumor agents, including eribulin, in patients with visceral
metastases is remarkably high.

In 2020, additional data derived from randomized stu-
dies 301 and 305 were presented, namely, an analysis of pa-
tients survival in the context of different metastasis sites
[22]. The patients were divided into subgroups according
to the localization of the tumor lesion (bones/liver/lymph
nodes/lungs); a subgroup of soft tissue metastases was also

identified; the group included patients with chest wall, skin,
or breast lesions. 1.864 patients participated in the analysis
(762 from study 301 and 1.102 from study 305); among
them, 1.062 patients received chemotherapy with eribulin
while the control group received capecitabine or the the-
rapy chosen by the doctor. An advantage in OS in patients
treated with eribulin compared with the control group —
14.9 vs 12.9 months, HR 0.86, was noted by the authors;
the differences were significant in bone metastases — 14.6
vs 12.5 months, HR 0.76, lymph node metastases — 14.4 vs
11.8 months, HR 0.82, soft tissue lesions — 15.5 vs 11.2 months,
HR 0.81 and, most importantly, in liver metastases — 13.4
vs 11.3 months, HR 0.84. It should be noted that the bio-
logical subtypes, when analyzed, showed that patients with
luminal HER2-negative cancer had a statistically significant
advantage of eribulin in increasing OS in patients with
liver metastases (14.4 vs 12.5 months, HR 0.81) and bone
lesions (14.7 vs 13.5 months, HR 0.79). At the same time,
in hormone-negative BC, a significant prolongation of OS
with eribulin therapy compared to the control group was
observed in almost all subgroups, including bone meta-
stases (13.8 vs 8.6 months, HR 0.62), lung metastases (11.3
vs 8.7 months, HR 0.77), lymph node metastases (11.6 vs
8.8 months, HR 0.69), and soft tissue lesions — 12.2 vs
8.7 months, HR 0.70. Noteworthy is that the percentage
change in sum of target lesion diameters during the eribulin
therapy was high both in visceral lesions (66 % — with liver
metastases, 63 % — with lung metastases) and in non-visceral
lesions (68 % — with lymph node lesions, 65 % — soft tissue
metastases). Thus, the authors have proven the eribulin effi-
cacy (both immediate and long-term) in various metastasis
localizations, including liver and lung lesions [22].

In 2020, S. Kazmi et al. performeda separate analysis
of the efficacy of different chemotherapy regimens for vis-
ceral metastases [23]. The analysis was based on the elec-
tronic database Cancer Treatment Centers of America
(CTCA) and used data from 01/2012 to 10/2018 with
the inclusion of 443 patients. All patients in the study had
confirmed mBC with lung and/or liver lesions and received
eribulin (n = 229), gemcitabine (n = 134), or capecitabine
(n = 80) as the third-line treatment. It should be noted that
the key characteristics of the patient groups treated with
various cytostatics were similar. The patients’ median age
was 55 years; 69 % of patients had the ECOG status 0—1;
hormone positive HER2-negative mBC was found in the
majority of patients (62 %); 29 % were diagnosed with
triple negative cancer. When comparing the patients’ treat-
ment results, the authors note that in the general group,
the median OS was maximum in patients who received
eribulin therapy in contrast to gemcitabine and capecitabine
(9.8 vs 7.2 vs 9.1 months, respectively). In patients with
triple negative cancer, eribulin is characterized by a trend
in increased survival compared with gemcitabine (HR 0.82)
and capecitabine (HR 0.77) while in patients with hormone
positive HER2-negative mBC eribulin has an advantage
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only over gemcitabine (HR 0.69), but not over capecitabine
(HR 1.04). The authors analyzed the indicators of 1- and
2-year OS and obtained outstanding data: with eribulin
therapy, those indicators were as high in the general group
of patients (38 % and 7 %, respectively) as with a triple-ne-
gative subtype (35 % and 8 %, respectively) and hormone
positive HER2-negative cancer (42 % and 7 %, respective-
ly). With gemcitabine therapy, OS indicators in the general
group were lower compared with eribulin treatment (30 %
and 7 %, respectively), as well as in patients with triple neg-
ative cancer — 31 % and 3 %, and luminal BC — 27 % and
3 %, respectively. In those treated with capecitabine, the ob-
tained indicators of 1- and 2-year OS were also inferior
to eribulin: in the general group of patients — 30 % and
10 %, respectively, in triple negative cancer patients — 25 %
and 15 %, respectively, and in the luminal HER2-negative
cancer — 24 % and 7 %, respectively. Thus, monotherapy
with eribulin as third-line treatment in routine practice
appeared to be more effective than gemcitabine and capeci-
tabine in visceral metastases whatever the biological subtype
of the tumor [23].

Eribulin efficacy in brain metastases

The number of BC patients with brain lesion is progres-
sively increasing year after year, which, on the one hand, is
associated with improved diagnostic capabilities, and on
the other hand, with an increase in the life expectancy
of patients with advanced stage and their “living out” until
the manifestation of cerebral metastases. Brain metastases
are the most unfavorable BC metastasis site in terms of both
the course and symptoms of the disease and prognosis,
therefore, the search for effective cytostatics with a favora-
ble safety profile becomes a highly urgent task [24].

Several retrospective studies addressed the eribulin
efficacy in patients with brain metastases. Thus, in the
study by A. Fabi et al., eribulin therapy was administered
to 78 patients with mBC, and among them, 18 had brain
metastases; the clinical efficacy of the drug in cerebral le-
sions reached 47 % and did not depend on the biological
subtype of the tumor [25].

Similar data are presented in the work of Spanish col-
leagues; 20 out of 95 mBC patients treated with eribulin had
brain metastases. A partial response and stabilized intra-
cranial lesions were observed in 20 and 25 % of patients,
respectively [26].

Special attention must be given to the results of the
Italian population study EBRAIM in which the eribu-
lin therapy efficacy was examined in 34 BC patients with
brain lesions [27]; it is worth noting that in most cases
(65 %), eribulin was used as the second- or third-line treat-
ment. The patient cohort was young (with the median
of 49 years); 91 % of patients had visceral metastases; lu-
minal HER2-negative and triple-negative tumor subtypes
were diagnosed in 58.8 and 29.4 % of cases, respectively.
Less than half of the patients had single cerebral lesions;
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47 % of patients had multiple brain lesions; leptomeninge-
al lesions were diagnosed in 5.8 %; radiation treatment
to the brain area was used in 67.6 % of cases before starting
the eribulin chemotherapy. The treatment results appeared
to be remarkably productive: half of the patients demon-
strated clinical efficacy; an objective response was noted
in 26 % of cases, including a complete response in 9 % of pa-
tients; the disease stabilized in 23 % of patients. In regard
to the response to eribulin therapy for intracranial lesions,
it was also high: 14 % of patients had an objective response
(including complete metastasis regression in 7 % of cases),
and in 34 % the process stabilized. Clinical efficacy was
persistent (for 3 and 6 months) in 41 and 21 % of patients,
respectively, and in the patient with a leptomeningeal pro-
cess, a partial response to eribulin therapy was observed for
9.2 months. The median before the appearance of new
intracranial metastases was 5 months, and before extra-
cranial progression — 4 months. A highly favorable safety
profile of eribulin treatment was noted by the authors:
29 % of patients developed grade 3—4 neutropenia; other
adverse events were reported in less than 10 % of cases [27].

Eribulin efficacy in elderly patients

Treatment of mBC in elderly patients seems to be a par-
ticularly non-trivial task for modern oncology; the pre-
scribed cytostatic therapy requiresa special balance between
the efficacy and safety of treatment. That is why the eribulin
treatment results in patients representing the older age group
are given special attention, both in the framework of rand-
omized studies and while analyzing retrospective data.

A pooled analysis of data from three randomized stud-
ies (EMBRACE, study 201, and 211) evaluated the eribu-
lin therapy efficacy in different age groups [28]; 827 patients
received eribulin therapy, and among them, 253 patients
were under 50, 289 patients were 50—59 years old, 206 were
60—69 years old, and 79 patients were >70 years old [9].
The analysis showed no differences in the eribulin therapy
efficacy in those age groups: the median OS was 11.8 months,
12.3 months, 11.7 months, and 12.5 months, respectively,
p = 0.82). In different age groups, similar results were ob-
tained in regard to the median PFS (3.5 months, 2.9 months,
3.8 months, and 4.0 months, respectively, p = 0.42), level
of objective response achievement (12.7 %, 12.5 %, 6.3 %,
and 10.1 %, respectively), and clinical efficacy (20.2 %,
20.8 %, 20.4 %, and 21.5 %, respectively). It is important
that the incidence of adverse events was also identical in dif-
ferent age groups. Thus, the efficacy and safety of eribu-
lin therapy in patients >70 years old corresponds to that
in other age groups, which makes it not only possible, but also
advisable to use the drug in these clinical settings [28].

In 2017, the results of a large retrospective study
REPROLINE were presented; the study examined 446 pa-
tients with mBC receiving eribulin chemotherapy in 12 cancer
clinics in France between October 2014 and February 2017
[29]. The authors identified 2 patient groups: up to 70 years
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old (n = 363) and over 70 years old (n = 83); the groups were
comparable in terms of tumor characteristics, the number
of tumor lesions, and previous chemotherapy lines (medi-
an — 2). In both groups, the patients received the same
number of eribulin therapy cycles (median — 4) and exhi-
bited identical efficacy results. Thus, the median PFS in el-
derly and younger patients was 3.7 vs 3.67 months, HR 0.972,
the median OS — 10.7 vs 10.7 months, HR 0.997. Adverse
events had a remarkably similar profile between the groups;
grade 3—4 neutropenia was observed in 22.9 % (patients
under 70 years old) vs 15.7 % (over 70 years old), fatigue —
6.5vs 13.3 %, neurotoxicity — 4.4 vs 3.6 %; in 9.6 % of pa-
tients in each group, eribulin therapy was discontinued due
to toxicity. With this in mind, the authors emphasize that the
eribulin chemotherapy efficacy does not depend on the pa-
tients’ age, and in patients of the older age group, the treat-
ment is not only effective but also safe [29].

R. Luca et al. presented similar data in 2020 [30]; their
observational study evaluated the efficacy and safety
of eribulin therapy in patients over 70 years old with anth-
racycline- and taxane-resistant mBC; eribulin was admi-
nistered ata dose of 1.23 mg/m? on days 1 and 8, every 3 weeks.
18 % of patients had a partial response to the therapy;
the disease stabilized in 40 %; the median PFS and OS
in the study were 3.2 and 12.8 months. A noteworthy pecu-
liarity of the study appeared to be the dynamics evaluated
for the level of blood marker CA 15-3 during the eribu-
lin therapy; the authors suggested thata decrease in the
CA 15-3 level of more than 50 % was associated with an in-
crease in PFS. Moreover, eribulin therapy factored into
a decrease in painful condition and an improvement in the
quality of life in 47 % of patients according to the analysis
of questionnaire EORTC QLQ-C30 [30].

In 2020, a pooled analysis of 5 studies was presented; it
included 301 patients of the older age group (> 70 years old)
who received eribulin treatment for mBC [31]. An objective
response to eribulin therapy was achieved in 23.2 % of pa-
tients; the disease was controlled in 47 %; the median PFS
and OS were 4.8 and 13.1 months, respectively. The treat-
ment demonstrated a quite favorable safety profile with the
low frequency of grade 3—4 adverse events: neutropenia was
registered in 0—49 %, fatigue — 5.0—16.5 %, and neuroto-
xicity — 0—10.1 %. Eribulin dose reduction was required
in 40 % of cases. As summarized by the authors, the eribu-
lin chemotherapy efficacy and safety profile in elderly pa-
tients corresponds to the general population; the drug
demonstrates a satisfactory balance between efficacy and
safety in pretreated mBC [31].

Russian experience of using eribulin

in routine practice

Owing to the accumulated experience of eribulin use
in routine practice of oncologists in Russia, it was possible
to conduct a large population analysis of the efficacy and
safety of the drug therapy in 459 Russian women from

44 federal and municipal medical institutions of our coun-
try from 2014 to 2018 [32]. All patients had mBC and re-
ceived eribulin therapy in accordance with the indications
for the drug use registered in the Russian Federation
(the second and subsequent lines of chemotherapy for mBC
pretreated with anthracyclines and taxanes) in the stan-
dard regimen — 1.4 mg/m? intravenously on days 1 and
8 of a 21-day cycle. In the Russian study, 83 % of patients
had HER2-negative cancer (49.9 % — a luminal subtype
and 33.1 % — triple negative cancer); visceral lesions were
diagnosed in the majority of patients (73 %), moreover,
a metastatic lesion of 3 areas or more was noted in 41.6 %
of cases. The previous chemotherapy with anthracyclines
and taxanes was used in 94 % of patients; in 38 % of cases,
patients also received capecitabine; the median of the pre-
vious treatment lines for mBC was 2. An objective response
to eribulin therapy was noted by the authors in 20.5 %
of cases (a full response — 3.2 %, and a partial one —
17.3 %); the disease stabilized in 52.7 % of women, more-
over, in 20 % of cases, the duration exceeded 6 months. The
objective response rate in the group of luminal tumors was
higher compared to triple negative cancer: 23.5 % vs 15.8 %;
the tumor growth was controlled in 76.9 % vs 67.8 %, respec-
tively; p <0.05. The median PFS amounted to 4.83 months
(5.17 months for luminal cancer and 4.0 months for the tri-
ple-negative subtype). It should be noted that the maximum
drug efficacy was observed when used in the early-line treat-
ment (< the third line): the objective response rate and tu-
mor growth control reached 24.2 and 82.2 %, respectively,
and the median PFS amounted to 5.07 months; when eribu-
lin was used in the fourth and subsequent lines, the objective
response rate was 15.4 %, tumor growth control — 58.6 %,
and the median PFS amounted to 4.27 months, p <0.05.
In addition, 19 % of cases were marked by “special sensi-
tivity” to eribulin: 48.6 % of patients exhibited an objective
response; long-term stabilization fora period of 8 months
or more was registered in 51.4 %; moreover, that phenome-
non did not depend on the biological subtype of the tumor
or metastasis localization. The eribulin therapy demonstrat-
ed a favorable safety profile; dose reduction by 1 level was
required in only 14 % of cases [32].

Thanks to a large sample of Russian women who received
eribulin treatment as part of routine clinical practice, important
analyses of efficacy and safety took place to examine various
clinical settings, including elderly patients and patients with
brain metastases. In the Russian pooled analysis, there wa-
sa particularly significant group of patients over 60 years old
(133 cases, 24.6 %); the efficacy of eribulin in elderly patients
was identical to that in patients under 60. Thus, the objective
response rate was 18.8 % vs 21.3 %, the median PFS amount-
ed to 4.27 vs 5.1 months, p = 0.156. The therapy showed
a favorable safety profile independent of the women’s age [32].

Of particular interest was the analysis of a patient sub-
group (n = 35) with metastatic brain lesions [33]; the women’s
median age amounted to 52 years; in most cases (68.6 %)
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the patients had 2 or more areas of metastatic lesion; radi-
ation therapy to the brain area (remote or stereotaxic) was
used in 62.8 % of cases before starting the eribulin treat-
ment, and in 5.8 % — during the eribulin chemotherapy.
The clinical efficacy of eribulin therapy in patients with
brain metastases reached 48.6 %, including a partial re-
sponse in 20 % of patients; the disease stabilized in 62.9 %;
the tumor growth was controlled in 82.9 % of cases. It is
highly important that the eribulin therapy efficacy did not
depend on the applied radiation therapy to the brain area;
the median PFS in the general group was 4.1 months, in pa-
tients after radiation therapy — 4.1 months, without radia-
tion therapy — 3.47 months, p = 0.798. Thus, the eribulin
use for brain metastases is absolutely justified; the drug has
demonstrated its efficacy in a retrospective analysis based
on the Russian patient population [33].

The second pooled Russian analysis addressing the use
of eribulin in routine practice was presented in 2021 and
concerned only patients with hormone positive HER2-nega-
tive mBC with a history of a prior therapy with CDK4/6
inhibitors [34]. 54 patients receiving eribulin treatment
in 24 oncological institutions in our country over the past
years were included in the analysis. All patients had luminal
HER2-negative mBC, for which they received combined
endocrine therapy with CDK4/6 inhibitors (palbociclib or
ribociclib); the therapy was followed by the disease progres-
sion (in the first 6 months — in 51.9 %, and in the period
from 6 to 38 months — in 48.1 % of cases). The patients’
median age was 56 years; 75.9 % of patients had recurrent
cancer, 24.1 % — primary disseminated BC; in 94.4 % of ca-
ses, chemotherapy with anthracyclines and taxanes preced-
ed eribulin; 89.1 % had visceral metastases at the time
of initiating the eribulin therapy (liver metastases — 65.5 %,
lung metastases — 52.8 %); tumor lesions of the brain had
7.5 % of patients. It should be noted that in the majority
of patients (90.7 %), eribulin was used in the initial lines
of therapy for hormone positive HER2-negative mBC:
in the 2" line —in 61.1 %, in the 3" line — in 29.6 %, and
eribulin was prescribed extremely rarely — only in 7.4 and
1.9 % of patients, respectively — in the late lines (4% and 5%).
The number of eribulin chemotherapy courses ranged from
1 to 44 with the median of 8 and the mean of 10.5. With
a median follow-up of 11.5 months (from 3 to 36 months),
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the authors obtained the following results: a partial response
was noted in 24.4 %, stabilization — in 66.7 % of cases, and
progression — in 8.9 % of patients. The median PFS for
the eribulin therapy was 10.0 months; 6-month, 1-year, and
2-year PFS amounted to 79.5, 44.8, and 26.5 %, respec-
tively. With a median follow-up of 11.5 months, 92.6 %
of patients remain alive, and 55.6 % continue chemotherapy
with eribulin. It is extremely important that the drug ap-
peared to be effective regardless of the patients’ age, previ-
ous treatment, presence of visceral metastases, and liver
involvement. The safety profile was favorable; adverse events
were noted in 34.5 % of patients, which required dose ad-
justment in 18.5 % of cases [34]. The results of the present-
ed pooled observational Russian study coincide with the da-
ta obtained from the large American observational study
EMPOWER where 395 patients with hormone positive
HER2-negative mBC received eribulin after progression
during treatment with CDK4/6 inhibitors [35]. In the group
of patients who received chemotherapy with eribulin in ac-
cordance with the indications registered in the USA (third
line of chemotherapy for advanced stage, after anthracy-
clines and taxanes), there were 135 patients who had vis-
ceral metastases in 92.6 % of cases. Pursuant to the authors,
eribulin proved to be highly effective in those difficult clinical
settings: an objective response was noted in 26.7 %, clinical
efficacy — in 54.1 % of cases; the median PFS was not
achieved, and 6-month PFS amounted to 70.4 % [34, 35].

Conclusion

Thus, the results of the pooled Russian analyses demon-
strate the eribulin efficacy in a variety of clinical settings:
in patients with pretreated BC, with visceral metastases and
brain lesion, in different age groups (including elderly pa-
tients), as well as in patients with a hormone-resistant vari-
ant of the disease after progression following treatment with
CDK4/6 inhibitors. These data are remarkably similar not
only to the results of previously conducted registration ran-
domized studies but also to the results derived from popu-
lation analyses. The geography of retrospective studies
evaluating the eribulin chemotherapy efficacy in routine
practice is particularly wide, which once again confirms
the continuing high interest in the drug expressed by on-
cologists around the world.
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