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Abstract

Objective: Metastatic breast cancer (MBC) remains a major cause of cancer-related mortality, with limited treatment
options in advanced stages. Eribulin is now recommended for MBC and covered by the Indonesian National Health
Insurance Policy as monotherapy for 6 cycles. However, data on its effectiveness and safety in Indonesian patients
remain scarce. This study aimed to evaluate the disease control rate, overall survival (OS), and adverse events of
eribulin monotherapy after 6 treatment cycles in Indonesian MBC patients. Methods: This multi-center bidirectional
longitudinal study was conducted in Indonesia (November 2023 — December 2024). Patients with stage [V MBC
receiving eribulin were included. Demographic data, tumor response, OS, and adverse events were extracted from
medical records. Kaplan-Meier analysis and the log-rank test were used to assess OS, while Cox regression evaluated
potential prognostic factors. Adverse events were analyzed using descriptive statistics. Result: A total of 53 patients
were included, with 54.7% aged >50 years and 56.6% classified as luminal subtype. The majority (51.0%) received
eribulin as a third-line or later treatment, and 56.6% had lung metastases. Disease control was achieved in 43.4% of
patients after 6 cycles. The median OS was 10 months (95% CI: 6.81 — 13.18 months). Eribulin was well tolerated, with
nausea (32.1%) being the most common adverse event. Conclusion: This study suggests that eribulin monotherapy
is associated with disease control and survival benefits in Indonesian MBC patients while maintaining a manageable
safety profile. However, further prospective studies are needed to confirm its long-term efficacy, impact beyond 6
cycles, and comparative effectiveness relative to other chemotherapy regimens.
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As one of low and middle-income countries (LMICs),
Indonesia is still struggle in developing nation-wide
prevention, early detection, and comprehensive treatment
program [3]. Indonesia breast cancer patients tend to
present at later stages and younger ages compared to
other regional countries [4]. Furthermore, more than
50% of breast cancer patients in Indonesia come at an
advanced stage [5]. Advanced stage breast cancer includes
inoperable tumor and evidence of spreading to distant

Introduction

Breast cancer is a global health burden. Based on
GLOBOCAN data, breast cancer is responsible for 11.6%
of total cancer cases in 2022. In Indonesia, breast cancer
ranks first as the most common cancer in Indonesia and
is the first contributor to deaths due to malignancy. Based
on GLOBOCAN data in 2022, the number of new cases
of breast cancer reached 66,271 cases (16.2%) of the total

408,661 new cases of cancer in Indonesia [1]. Based on
Indonesian Health Survey, the prevalence of breast cancer
is 18 per 100,000 woman, comprise over 61,682 cases a
year [2]. According to the Indonesian Ministry of Health,
the average death rate from breast cancer in Indonesia
reaches 17 people per 100 thousand population [2].
Breast cancer is a serious health problem in Indonesia.

organ or metastasis [6].

The life expectancy of breast cancer patients tends
to decrease along with the discovery of metastasis [7,
8]. Based on previous research, it was found that 30%
of breast cancer patients diagnosed at earlier stage will
experience metastasis. As much as 10% of patients also
have metastasis breast cancer at a time of diagnosis [9,
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10]. A study by Tenggara et al showed that luminal B was
the most common subtype having metastasis (55.8%) in
Jakarta, Indonesia [11]. The high mortality burden of
MBC is due to metastatic cells being able to invade several
different organs, with complex tumor heterogeneity,
plasticity, and different tumor microenvironments
requiring specific therapeutic approaches [9, 10].

Systemic therapy is the main choice in MBC cases
combined with locoregional treatment based on the
patient’s condition. The selection of the type of therapy
to be given to the patient depends on age, comorbidities,
and tumor characteristics with the main goal being to
improve the quality of life and prolong patient survival
[12, 13]. Anthracycline and/or taxane chemotherapy is the
most common chemotherapy option used as a first-line
neoadjuvant in HER2-negative MBC cases [14].

Unfortunately, many patients do not respond or
become refractory to treatments such as anthracyclines and
taxanes. This cause limited option of effective treatment
for MBC patients [15].

The resistance occurred through alterations of
B-tubulin or modification of membrane transporter like
P-glycoprotein [15]. Tubulin or micro-tubulin targeting
agent is effective for metastatic breast cancer because
it can disrupt spindle formation, cell shape, and micro-
vesicle transportation of the cell which can lead to cell
death, even in metastatic cancer cells [16]. Eribulin
mesylate is a nontaxane microtubule inhibitor from the
halichodrin group of antineoplastic drugs. Structurally,
eribulin is a modified synthetic analog of halichodrin B,
a natural product isolated from Halichondria okadai.

Eribulin acts differently from other tubulin-targeting
agents, inhibiting the growth phase of microtubules
without affecting the shortening phase, and causing
tubulin sequestration into non-productive aggregates. In
preclinical trials, eribulin caused less neuropathy than
paclitaxel and retained activity in paclitaxel-resistant cells
through B-tubulin mutations. Therefore, Eribulin may
be effective in patients with diseases resistant to other
tubulin-targeting agents [17, 18]. In Indonesia, since 2023,
eribulin mesylate is covered by the Indonesian National
Health Insurance Policy for 6 cycles as monotherapy for
MBC patients who previously had received anthracycline
or taxane.

However, there is still no study that evaluate the
effectiveness and side effects of eribulin use in metastatic
breast cancer patients in Indonesia, especially in the frame
of 6 cycles covered by the Indonesian National Health
Insurance Policy. Therefore, this study aims to assess
the efficacy and side effects of eribulin monotherapy in
metastatic breast cancer patients after 6 cycles in several
cancer treatment centers in Indonesia.

Materials and Methods

Patients Selection

This is a multi-center bidirectional longitudinal study
in several hospitals in Indonesia, including RSPAD
Gatot Soebroto-Jakarta, RSUP Prof. I G.N.G. Ngoerah-
Denpasar, RSUP Moh. Hoesin-Palembang, RS Materna-
Medan, RS Pantai Indah Kapuk-Jakarta and RS Pondok
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Indah-Jakarta Indonesia from November 2023 — December
2024. The inclusion criteria in this study were all patients
with stage IV metastatic breast cancer confirmed by
pathologic assessment receiving eribulin therapy. Patients
with incomplete data were excluded from this study.

Eribulin Treatment

Eribulin therapy is given as monotherapy or combined
therapy with palliative intention. Eribulin administration
was regulated by the Indonesian Ministry of Health
regulation with a dose of 1.4 mg/m? on days 1 and 8 of
each 21-day cycle intravenously for 6 cycles. The disease
progression and adverse events were monitored during the
course of the therapy.

Measurement

The age, histologic type, estrogen status, progesterone
status, HER2 status, Ki67 status, subtype, number of the
metastasis, site of metastasis, line of treatment, overall
survival, and treatment response were collected from
the medical record. The hormonal status (ER and PR)
is positive when the expression is >1% in metastatic or
primary lesions. The HER2 is positive when IHC staining
shows 3+ or 2+. The Ki67 is positive when the expression
is >20%. The subtype was then categorized into triple
negative breast cancer (TNBC) (HR-/HER2-), HER2 type
(HR-/HER2+) and luminal type (HR+/HER2+ or HER2-
). The line of treatment is divided into first line, second
line, and third or later line. Patient who received eribulin
as the third line of treatment is the patients who covered
by National Health Policy. Meanwhile, the patient who
received eribulin as the first-or-second line treatment pay
independently.

The primary endpoint in this study is treatment
response. The treatment response was evaluated based
on clinical and radiological evaluation of the patient after
6 cycles of eribulin treatment. This procedure was done
by two surgical oncologists in each cancer center. The
treatment response was categorized into disease control
and progression. The patients categorized as disease
control if meet these criteria: 1) the tumor size decreases or
remains the same after 6 cycles of eribulin and 2) no sign
of new metastasis based on clinical or radiological (x-ray,
CT-scan, or MRI) evaluation. The criteria of progression
included: 1) increase tumor size during or after 6 cycles
of eribulin 2) evidence of new metastasis based on clinical
or radiological (x-ray, CT-scan, or MRI) evaluation; and
3) patient died during or after 6 cycles of eribulin. The
secondary endpoint of this study is overall survival (OS).
The OS defined as the time of first eribulin cycle to death.
Some of the data was followed-up every 3 weeks (each
cycle), while the rest was collected from medical record to
assess the progression of the cancer. Patients with missing
data for either the treatment start date and date of death
were excluded from the analysis to ensure completeness
and accuracy in survival outcome estimation.

Adverse event was collected through medical record
after eribulin administration. The definition of each
adverse event observed in this study as follows: 1)
neutropenia: total neutrophil count less than 1000/mm3
accompanied with fever above 38.3°C; 2) peripheral



neuropathy: physical symptoms characterized with
dysfunction or damage of peripheral motor or sensory
nerves; 3) alopecia: reduced hair density compared to
the normal population; 4) fatigue: general weakness and
unable to do daily activity; 5) nausea: physical symptoms
characterized with decreased of appetite and urge to
vomit; 5) elevated transaminase: increase level of blood
alanine aminotransferase (ALT) more than 3 times upper
limit normal (ULN) if the baseline level is normal, or
1.5 — 3 times baseline, if the baseline level is abnormal.

Statistical Analysis

The collected data were then analyzed using SPSS
ver. 26. The univariate data were presented as numbers
and percentages. We using chi-square for the bivariate
analysis of the treatment response. The survival analysis
was performed using the Kaplan-Meier method and
differences between groups were evaluated using the
log-rank test. The Cox regression analysis was used to
evaluate the independent factor affecting overall survival.
The differences in adverse events in both groups were
analyzed using the chi-square test. A p-value <0.05 was
considered statistically significant.

Results

Patients Characteristics

This study successfully collected 53 patients with
metastatic breast cancer. The mean age of patients
included in this study is 50.85%9.48 years old, and 54.7%
of them is above 50 years old during the diagnosis. The
most common histologic type is invasive carcinoma no
special type (NST) (77.3%). The hormonal status of the
patients is 50% ER (+), 53.7% PR (+), 20.4% HER2
(+), and 92.6% Ki67 (+). Eventually, in this study, there
were no HER2 type (HR-/HER2+) patients, which makes
luminal type (55.6%) is the most common subtype, and
the rest (44.4%) is TNBC. Most of the patients (51.0%)
received eribulin as the third line or later line of treatment.
Thirty (56.6%) patients had lung metastasis, and 47.2% of
patients at least had 1 site metastasis (shown in Table 1).
As much as 62.3% of the patients complete the cycle (6
cycle) and the rest is unable to complete the cycle due to
disease progression (50%), death (35%), or side effects
of eribulin (15%). This showed that 62.3% of patients
remained alive after completing 6 cycles of eribulin
(approximately 18 weeks).

Treatment Response

We evaluated the treatment response of the patients
after receiving 6 cycles of eribulin, either in complete
or uncomplete cycle. We found 43.4% of the patients
experienced disease control to the treatment, while 56.6%
is having progression or death. These results show that
despite receiving eribulin therapy, more than half of the
samples experienced cancer progression. Based on age,
patient <50 years old had better disease control rate to
eribulin (56.5%), and less progression (36.7%) of the
disease. Similarly, patient with luminal subtype had better
disease control rate to eribulin (6-.9%), even though
more progression was observed in the luminal subtype
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Table 1. Baseline Characteristics

Variables N (%)
Age (mean+SD) 50.85+9.48
Age
<50 years old 24 (45.3%)
> 50 years old 29 (54.7%)
Histologic type

Invasive lobular carcinoma 11 (20.8%)

Invasive carcinoma of no special type 41 (77.3%)
(NST)
Mucinous carcinoma 1(1.9%)

Estrogen status

ER + 27 (50.9%)

ER - 26 (49.1%)
Progesteron status

PR + 29 (54.7%)

PR - 24 (45.3%)
HER? status

HER?2 + 10 (18.9%)

HER? - 43 (81.1%)
Ki67 status

Ki67 + 49 (92.5%)

Ki67 - 4 (7.5%)
Subtype

TNBC 23 (43.4%)

Luminal 30 (56.6%)
Line of treatment

1 6 (11.3%)

2 20 (37.7%)

>3 27 (51.0%)
Metastatic sites

Liver 18 (34.0%)

Bone 22 (41.5%)

Ovary 2 (3.8%)

Lung 30 (56.6%)

Brain 7 (13.2%)

Contralateral breast 9 (17.0%)
Number of metastatic sites

1 25 (47.2%)

2 21 (39.6%)

>3 7 (13.2%)

Cycle

Complete cycle 33 (62.3%)

Uncomplete cycle 20 (37.7%)
Reason for uncomplete cycle

Disease progression 10 (50%)

Death 7 (35%)

Side effect (s) 5(15%)

ER, estrogen receptor; PR, progesterone receptor; HERZ2, human
epidermal growth factor receptor 2; TNBC, triple negative breast
cancer
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Figure 1. Overall Survival Curves of Eribulin on MBC Patients based on A) age, B) subtypes, C) line of therapy.
TNBC, triple negative breast cancer; PFS, progression-free survival

(53.3%) after eribulin administration. Lastly, patient who
received eribulin as the 1st or 2nd line of treatment have
better disease control rate (60.9%) and less progression
(40%). However, all differences found is not statistically
significant (p>0.05) (shown in Table 2). These results
indicate that patients aged <50 years and luminal subtype
who received eribulin as first or second line responded
to therapy better, although not statistically significantly

Table 2. Effectiveness of Eribulin in Indonesian

Metastatic Breast Cancer Patients

different. This insignificant finding needs to be further
elaborated through further research with larger samples
and longer observation periods, to see a broader picture
of the effects.

Survival
The median overall survival (OS) of the patients is 10
months (95%CI: 6.81 — 13.18). The median OS patients

Table 3. Median Overall Survival of Indonesian
Metastatic Breast Cancer Patients Receiving Eribulin

Variables Treatment Response p-value Treatment
Disease Progression Variables MedianhOS Standard 95%CI pl—
Control n (%) n (%) (months) Error value
All patients 23(434%)  30(56.6%) - Overall 10 oz oBIEIRAs
Age
Age
<50 years old 12 1.77 8.52-1548 0.522
<50 years old 13 (56.5%) 11 (36.7%) 0.15
>50 years old 9 2.07 4.93 -13.06
>50 years old 10 (43.5%) 19 (63.3%)
Subtypes
Subtypes TNBC 12 176 8531546 027
0, 0
TNBC 14 (60.9%) 16 (53.3%)  0.583 Luminal 7 218 2791108
Luminal 9 (39.1%) 14 (46.7%) Line of treatment
Line of treatment 1% - 2% line 12 204 7981601 0.529
18t — 2“d line 14 (609%) 12 (400%) 0.132 31 |ine or later 9 1.84 537-12.62
3" line or later 9 (39.1%) 18 (60.0%) OS, Overall Survival; TNBC, triple negative breast cancer; CI, confi-

TNBC, triple negative breast cancer
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Table 4. The Predictive Factor of Overall Survival in
MBC Patients who Received Eribulin

DOI:10.31557/APJCP.2025.26.5.1773
Clinical Experience of Eribulin in Indonesian MBC Patients

Table 5. Adverse Event of Eribulin based on Line of
Therapy

Variables HR 95%CI p-value
Age (<50 years old) 1.17 0.53-2.58 0.6%94
Subtype (Luminal) 1.75 0.75-4.10 0.193
Line of therapy (1 — 2 1.57 0.66-3.75 0.303
line)

below 50 years old are longer than patients above 50 years
old (12.0 vs. 9.0 months) but not statistically different
(p=0.522). Patients with luminal type also had longer
median OS compared to TNBC patients (12.0 vs. 7.0)
although not statistically significant (p=0.270). Patients
who received eribulin as first-line and second-line therapy
had longer median OS compared to patients who received
eribulin as the third-line or later therapy (12.0 vs. 9.0)
but were not statistically different (p=0.529) (shown
in Figure 1) as summarized in Table 3. Cox regression
analysis showed that neither age (HR: 1.17; 95%CI: 0.53
—2.58; p: 0.694), subtype (HR: 1.75; 95%CI: 0.75 - 4.10;
p: 0.193) or line of therapy (HR: 1.57; 95%CI: 0.66 —
3.75; p: 0.303) significantly affected the progression-free
survival of MBC patients treated with eribulin (shown in
Table 4). Although a trend was observed, this difference
was not statistically significant and should be interpreted
with caution

Adverse Event

Eribulin is generally well tolerated with low adverse
events as summarized in Figure 2. The most common
adverse event is nausea (32.1%), followed by neutropenia
(28.3%) and fatigue (13.2%). Based on the line of therapy,
there is no difference in adverse events between patients
who received the first and second line or the third line or
later therapy (p>0,05). These results show that the safety
profile of eribulin is relatively similar whether given as

35.00%
30.00% 28.30%

25.00%

20.00%

Percentage

15.00%
11.30%

10.00%

5.00%

0.00%
Neutropenia  Peripheral

neuropathy

Fatigue

Adverse Line of therapy p-value
event Ist—2nd line  3rd line or later
Neutropenia, n (%)
Yes 6 (40.0%) 9 (60.0%) 0.407
No 20 (52.6%) 18 (47.4%)
Peripheral neuropathy, n (%)
Yes 3 (50.0%) 3 (50.0%) 1.000
No 23 (58.9%) 24 (51.1%)
Fatigue
Yes 4 (57.1%) 3 (42.9%) 0.704
No 22 (47.8%) 24 (52.2%)
Alopecia, n (%)
Yes 2 (66.7%) 1 (33.3%) 0.61
No 24 (48.0%) 26 (52.0%)
Nausea, n (%)
Yes 7 (41.2%) 10 (58.8%) 0.43
No 19 (52.8%) 17 (47.2%)
Elevated transaminase, n (%)
Yes 1 (100.0%) 0 (0.0%) 0.491
No 25 (48.1%) 27 (51.9%)

first line or third line. Patients who experienced nausea
are mostly patients who received eribulin as the third line
or later therapy. Meanwhile, patients who experienced
fatigue are mostly patients who received eribulin as
the first and second-line therapy. The differences in the
patterns of side effects experienced by these patients need
to be further evaluated in studies with larger samples and
longer observation periods. The proportion of patients
who experienced neutropenia is equal in both groups
(50%) (shown in Table 5).

32.10%

13.20%

5.70%

1.90%

Elevated
transaminase

Alopecia Nausea

Type of adverse event

Figure 2. Adverse Event of Eribulin in Indonesian Metastatic Breast Cancer Patients
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Discussion

Metastatic breast cancer is a terminal condition with
low survival rates. Several previous studies have shown
that the median survival rate of MBC patients is limited
to only 3 years. Current therapeutic regimens are also
still limited in improving the survival of MBC patients.
Eribulin is one of the chemotherapies that is currently
being evaluated as a chemotherapy option in heavily pre-
treated MBC patients. Eribulin is a synthetic analog of
halichondrin B which is a polyether macrolide, a derivative
of a very potent mitotic tubule inhibitor. Eribulin works
by inhibiting microtubule dynamics. Eribulin can bind
to one of the positive ends of microtubules and suppress
microtubule growth in the interphase which causes
shortening of the phase and sequestration of tubulin into
unproductive aggregates. This condition causes cell cycle
block in the G2/M phase which triggers apoptosis due to
prolonged mitotic blockade [17, 18].

This study found that in MBC patients who received
eribulin, the majority experienced lung metastasis
(56.6%), followed by bone (41.5%), and liver (34.0%).
This finding is slightly different from several previous
studies which showed that bone metastasis was the most
common type of metastasis found (75%), followed by
lung and liver.[9] This study also found that the majority
of MBC patients received eribulin as 3rd line therapy or
later (51.0%), and only 11.3% received eribulin as the
first line. This finding is in line with the study by Gui et
al which found that MBC patients who received eribulin
were mostly in 3rd line (24.6%) or fourth line and later
(52.4%) [19].

In terms of treatment response, this study found that
43.4% of MBC patients who received eribulin had disease
control. This study also found that patients aged < 50 years
old, luminal subtype, and 1st-2nd line treatment had better
disease control. The findings of this study are in line with
the Gui et al study which found that MBC patients who
received eribulin as the second line had a better ORR
(15.4%) compared to patients who received eribulin as
the third or fourth line. However, this study found slightly
different with a study by Orditura that found MBC patients
who received eribulin as the third and fourth line had the
best DCR rates (65.4% and 70.4%) [14]. The differences
between this study and previous studies because genetic,
racial, and ethnic differences of the study population.
This study also used real-world settings that often include
patients with worse ECOG status or more comorbidities,
which could negatively impact response rates.

The median overall survival of MBC patients receiving
eribulin in this study is 10 months (95%CI: 6.81 —13.18).
This study found that patients <50 years old, luminal
subtype, and 1st - 2nd line of therapy had a longer median
overall survival. However, the Cox regression analysis
showed that neither age, subtype, and line of therapy
significantly affected the progression-free survival of
MBC patients treated with eribulin (p>0.05). The median
OS found in this study was longer than in several previous
studies. A study by Takahashi et al found that the median
OS of HER2+ breast cancer patients receiving eribulin was
34.7 months [20]. Another study by O’Shaughnessy et al
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showed that the median OS of MBC patients receiving
eribulin was 14.9 months [21]. These differences suggest
that patient responses to eribulin vary widely, which may
be influenced by race, prior therapy, and other factors that
need to be evaluated in further studies. However, this Cox-
regression analysis only included age, subtype, and line
of therapy, while ECOG status and prior therapies were
missing. This shows that the OS findings in this study
cannot be concluded to be entirely caused by eribulin
because it was only given for 6 cycles and there were
several factors that were not controlled.

This study found that eribulin is relatively safe for
MBC patients. This study found that the most common
adverse event was nausea (32.1%), and no major adverse
events were found. This study also found that there was
no significant difference in the incidence of adverse
events between MBC patients who received eribulin as
st —2nd line therapy or 3rd line or later therapy. A study
by Chen et al found that neutropenia (33.5%) was the
most common adverse event found in MBC patients with
eribulin therapy [22]. Another study by Martin-Babau also
found that eribulin administration in elderly MBC patients
was relatively safe, with the most common adverse events
found being neutropenia, fatigue, and neurotoxicity [23].
The findings of chemotherapy-induced neutropenia (CIN)
in this study and previous studies may be due to a direct
effect of the cytotoxic activity of this drug [24]. The
different trend between the most common adverse event
for patient who received eribulin as first or second-line
treatment with patient who received eribulin as third
line treatment can be caused by the effect of previous
chemotherapy agent that potentially strengthen or weaken
the side effect reaction. But, this hypothesis needs to be
confirm in the future studies.

However, this study has several limitations. First, this
study has not succeeded in comparing the effectiveness
and side effects of eribulin based on the patient’s
previous treatment history or the combination of eribulin
treatment with other types of chemotherapies. Second,
this study time frame is limited, so it did not observe
the effect and adverse event of eribulin after more than
1 year. Third, this study has not been able to evaluate
progression-free survival due to the limited observation
time as a preliminary study. We acknowledge that PFS is
an important endpoint for assessing treatment efficacy.
However, due to limitations in the availability of disease
progression data in our medical records, we focused on
OS as the primary outcome. OS remains the gold standard
in clinical oncology trials and provides meaningful
insight into the overall treatment benefit of eribulin.
Forth, we agree that additional covariates such as ECOG
performance status and prior therapies may impact OS.
Unfortunately, these data were not consistently available
across all centers.

In the future, further research is needed on a larger
scale to provide the differences of eribulin effectivity
and adverse event based on race or other demographic
background in Indonesian setting. Further research also
needs to be done in longer observation periods to see a
broader picture of the effects. A prospective comparative
studies comparing eribulin versus other chemotherapy



regimens (e.g., capecitabine, vinorelbine) to establish its
optimal placement in the Indonesian treatment landscape.
Further studies also need to address the real-world data
on PFS and post-eribulin treatment outcomes

In conclusion, this study found that 43.4% of metastatic
breast cancer patients who received 6 cycles of eribulin
achieved disease control, with a median overall survival
of 10 months. These findings suggest that eribulin may
be associated with survival benefits in this population;
however, further prospective studies are needed to confirm
its efficacy beyond 6 cycles and relative to other treatment
options. Future research should also explore the potential
role of eribulin as a first- or second-line therapy in the
Indonesian setting, along with its long-term safety and
cost-effectiveness before considering broader policy
recommendations.
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