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Abstract

Purpose The purpose of this study was to estimate the overall survival (OS) in real-world clinical practice in patients with
metastatic breast cancer (MBC) and visceral metastases (liver or lung) treated in the third-line setting with eribulin, gemcit-
abine or capecitabine overall and in the major clinical categories of MBC (TNBC, HR+/HER2—, and HER2+).

Methods A retrospective, observational study was conducted with de-identified patient electronic health records from the
Cancer Treatment Centers of America (CTCA). Patients with a diagnosis of metastatic breast with lung or liver metastases,
and treated with eribulin, gemcitabine, or capecitabine as third-line therapy were included in the analysis. Landmark survival
was calculated as percentage of patients alive at 6, 12, 24, and 36 months. Overall survival was compared between treatment
arms within TNBC and HR+/HER2— using log-rank analysis. Cox regression analyses was performed to estimate hazard
ratios for comparison of treatments within TNBC and HR+/HER2— subtype.

Results 443 patients with liver or lung metastases received third-line therapy with eribulin (n=229), gemcitabine (n=134),
or capecitabine (n=280). Eribulin patients had a higher percentage of patients alive at all landmark timepoints vs. gemcitabine,
and a higher percentage of patients alive until 36 months vs. capecitabine. Median survival times showed that overall, and
within the TNBC and HR+/HER2— subtype, patients receiving eribulin had a numerically higher median overall survival.
Conclusions This real-world evidence study is consistent with randomized clinical trial data and demonstrates consistency
of eribulin effectiveness in MBC patients with lung or liver metastases overall and in TNBC and HR+/HER2— disease.
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Background

An estimated 268,600 cases of invasive breast cancer were
diagnosed in 2019, and approximately 6% of these were
stage 4, or de novo metastatic breast cancer (MBC) [1].
For patients diagnosed with earlier stages of breast can-
cer, approximately 30% will eventually develop recurrent
advanced or metastatic disease [2]. Although survival ben-
efits have been observed in patients with MBC over the past
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several decades [3], 5 year survival rates remain approxi-
mately 27% [1], and the disease remains incurable [3].
Prognosis among patients with MBC varies based on
hormone receptor (HR) and human epidermal growth fac-
tor receptor 2 (HER?2) status. Patients with triple-negative
breast cancer (TNBC) have been shown to have a substan-
tially shortened median survival when compared to patients
with hormone receptor positive (HR+, HER2—) and HER2+
breast cancer [4, 5]. Metastatic patterns of breast cancer have
also been shown to vary by hormone receptor status. TNBC
patients have an increased incidence of visceral and cer-
ebral distant metastases [4]. Furthermore metastatic breast
cancer patients with visceral metastases to the liver and/
or lung have a particularly poor prognosis, extent of which
could differ by breast cancer subtype [6]. As per the National
Comprehensive Cancer Network (NCCN) guidelines version
2.2020, women with HR- MBC tumors not localized to bone
or soft tissue only, that are associated with symptomatic vis-
ceral metastasis or those that have HR+ MBC that is refrac-
tory to endocrine therapy, should receive chemotherapy [7].
There are several chemotherapeutic agents available
that have been shown to be effective either as single agents
or in combination for the treatment of MBC [7]. Therapy
selection should be based on individual patient factors (e.g.
previous chemotherapy exposure and response, comorbid
conditions, patient preference, etc.). Additionally, route
of administration could also be a consideration in therapy
selection. Intravenous (IV) agents may help to avoid dosing
mistakes (i.e. patients forgetting treatment breaks or tak-
ing incorrect doses), adherence issues, handling or storage
issues, and adverse event management [8]. Eribulin, gem-
citabine, and capecitabine are three agents used in the MBC
setting that offer different routes of administration. Eribulin,
an I'V microtubule inhibitor, was first approved in the U.S. in
2010 for the treatment of patients with metastatic breast can-
cer who have previously received at least two chemothera-
peutic regimens for the treatment of metastatic disease. Prior
therapy should have included an anthracycline and a taxane
in either the adjuvant or metastatic setting [9]. Gemcitabine,
an IV pyrimidine antimetabolite, was approved in the United
States in 2004 in combination with paclitaxel, and is indi-
cated for the first-line treatment of patients with metastatic
breast cancer after failure of prior anthracycline-containing
adjuvant chemotherapy, unless anthracyclines were clini-
cally contraindicated [10]. Gemcitabine is recommended
as a preferred single agent in HER2-ve metastatic breast
cancer as per NCCN guidelines [7]. Capecitabine is an oral
nucleoside metabolic inhibitor approved in 1998 in com-
bination with docetaxel after failure of prior anthracycline
containing therapy and as monotherapy in patients resistant
to both paclitaxel and an anthracycline-containing regimen
[11]. In addition, capecitabine was approved in 2007 for use
with lapatinib, for patients with HER2+ MBC and who have
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received prior therapy including an anthracycline, a taxane,
and trastuzumab [11, 12].

A pooled analysis from two phase 3 trials of patients
with MBC treated with eribulin versus control chemo-
therapy (capecitabine or treatment of physician’s choice
(TPC) after 0-5 prior chemotherapy regimens, including an
anthracycline and a taxane in the early or advanced setting)
demonstrated improvement in overall survival (OS) favor-
ing eribulin [13]. In the phase 3 trial comparing eribulin
to capecitabine, a numerical trend favoring eribulin in OS
was noted, that was not statistically significant [14]. While
clinical trial data has thus overall shown a survival benefit
in patients treated with eribulin, there is sparse informa-
tion available (particularly in the U.S.) to demonstrate this
benefit in a real-world setting [3]. The purpose of this study
was to estimate the OS in real-world settings in patients
with MBC and visceral metastases (liver or lung) who were
treated specifically in the third-line setting with eribulin,
gemcitabine or capecitabine in the United States overall and
further analyzed by receptor status (TNBC, HR+/HER2—,
and HER2+).

Methods
Study design and data source

A retrospective, observational study was conducted with de-
identified patient electronic health records (EHRs) from the
Cancer Treatment Centers of America (CTCA). The CTCA
consists of a network of five comprehensive cancer care and
research centers throughout the U.S. The CTCA focuses
on integrated, patient-centered comprehensive cancer care.
Data used in this study included information on patients
from over 39 community oncologists across the U.S. and
covered the time period from January 1, 2012 through Octo-
ber 13, 2018. The study was approved by the Institutional
Review Board.

Study population and determination of line
of therapy

Patients who met the following inclusion criteria were
included in the analysis:

e breast cancer diagnosis as defined by an ICD-9 or ICD-10
code

e confirmed stage 4 disease (as per the American Joint
Committee on Cancer diagnostic criteria) or recurrent/
metastatic disease

e lung or liver site of metastases as confirmed by radio-
graphic records
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e treated with eribulin, gemcitabine, or capecitabine as
third-line therapy

The first prescription or administration date of eligible
anticancer therapy was the index date. All anticancer ther-
apy prescribed/administered/documented within the first
30 days of the start date of a line of therapy (i.e. index
date + 29 days) was considered to be part of that line of
therapy. The end date of therapy was defined as the earli-
est of any of the following: physician documentation that
a treatment had been discontinued, addition or substitu-
tion of a new agent after the initial agent, a treatment gap
of > 60 days after the runout date of all agents in the line
of therapy, death, or end of the study period. Instances
where a new agent was added or substituted, the end date
was defined as the day prior to the start of the new agent.
Discontinuation of one agent from a multidrug regimen
did not qualify as ending that line of therapy. In instances
where a treatment gap of > 60 days was noted, the line of
therapy end date was the last date prior to the gap. The
duration of treatment was calculated as the time period
between the start and the end of treatment. Patients were
grouped into treatment cohorts for the analysis based on
the third-line therapy received and were also stratified by
hormone receptor subtype.

Table 1 Demographics and clinical characteristics by treatment

Statistical analyses

Patient demographics and clinical characteristics were
reported by treatment. Overall Survival (OS) was the pri-
mary outcome measured in the analysis. Landmark sur-
vival percentages at 6, 12, 24, and 36 months and median
OS (95% CI) were reported by treatment and stratified by
hormone receptor status. Kaplan—Meier analyses were
conducted by treatment arm within the TNBC and HR+/
HER2- hormone receptor subgroups. Overall survival for
patients treated with eribulin were compared with gemcit-
abine and capecitabine respectively using Kaplan—Meier
curves with log-rank analysis. Patients alive at data cut-off
were censored using the last assessment date. Median overall
survival was estimated for each treatment arm overall and
by hormone receptor status. Cox regression analysis was
implemented to estimate hazard ratios for comparison of
treatments within each hormone receptor subtype. All analy-
ses were conducted using SAS, v9.4.

Results

There were 1828 patients initially identified with MBC. Of
these, 1471 had visceral metastases (liver or lung), and 443
received third-line therapy with eribulin (n=229), gemcit-
abine (n=134), or capecitabine (n=380) (Table 1). In the

Eribulin (n=229)

Gemcitabine (n=134) Capecitabine (n=80)

Age (years), mean (SD) 55.0 (8.63)
Race, n (%)
Caucasian 120 (52.40)
African American 84 (36.68)
Other 25 (10.92)
ECOG performance status, n (%)
0 39 (17.03)
1 119 (51.97)
2 53 (23.14)
3 12 (5.24)
4 1(0.44)
Unknown 5(2.18)
Hormone receptor and HER2 subtype?, n (%)
TNBC 66 (28.82)
HR+/HER2-" 142 (62.0)
HER2+¢ 21 (9.17)

55.9 (9.49) 55.5(9.7)
69 (51.49) 42 (52.50)
59 (44.03) 29 (36.25)
6 (4.48) 9(11.25)
15 (11.19) 23 (28.75)
63 (47.01) 34 (42.50)
43 (32.09) 9(11.25)
9 (6.72) 5(6.25)

0 1(1.25)

4 (2.99) 8 (10.00)
36 (26.87) 20 (25.00)
77 (57.5) 41 (51.3)

21 (15.67) 19 (23.75)

ECOG Eastern Cooperative Oncology Group, ER estrogen receptor, PR progesterone receptor, HER2 human epidermal growth factor receptor 2,
HRhormone receptor, SD standard deviation, TNBC triple negative breast cancer and is defined as ER—, PR— and HER2—

*These groups are designed to be mutually exclusive
®HR-+/HER2— includes ER+ and/or PR+ and HER2—
°HER2+ includes ER+ and/or PR+ and HER2+
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cohort of patients treated with eribulin, the majority were ° -~ m e =2
Caucasian (52%) and had ECOG status of 0 or 1 (69%) with z § § E E z
an average age of 55 years. The distribution of hormone § ) LIc o
receptor subtypes in the eribulin group was TNBC (29%), 5‘:‘% = ;
HR+/HER2- (62%), and HER2+ (9%). The three treatment ° ~ ==~
cohorts were similar in age and ethnicity, though a higher _C.E _ % E E § =
proportion of ECOG 0 and HER2+ subtype in the capecit- RS e .
abine cohort were observed (Tablel). § % =T g g g
Landmark survival at 6, 12, 24 and 36 months for all PN 2 S
patients treated with eribulin was 65%, 38%, 14%, and 7%, E\: § §z § Z %
respectively. Corresponding landmark survival for each time & % =) SRR \3 —E
point by hormone receptor subtype for patients treated with % E £ ST e %
eribulin were as follows: for TNBC: 49%, 35%, 20%, and o = : éﬁ
8%, respectively, for HR+/HER2—: 72%, 42%, 11%, and 2 § g: § & & 2
7%, respectively, and for HER2+: 71%, 24%, 14%, and 5%, g = g o g
respectively (Table 2). §~£ S Swme = 2
Landmark survival at 6, 12, 24 and 36 months for all o= i i
patients treated with gemcitabine was 55%, 30%, 12%, and é g g g: & = g
7%, respectively. Corresponding landmark survival for each g S g5 S8 :5 E
time point by hormone receptor subtype for patients treated g £ § 5 e =
with gemcitabine were as follows: for TNBC: 50%, 31%, | ©< 2\ %
20%, and 3%, respectively, for HR+/HER2—: 51%, 27%, > _ g: ‘\% ‘g‘: & = S
10%, and 3%, respectively, and for HER2+: 81%, 38%, 19%, 29 S3=2 49 |49
and 14%, respectively (Table 2). ¥ é £ g § \E > = §
Landmark survival at 6, 12, 24 and 36 months for all ° SRIES - - f‘:’,
patients treated with capecitabine was 49%, 30%, 13%, and = 2 SESES § E
10%, respectively. Corresponding landmark survival by é § s = < =
hormone receptor subtype for each time point for patients g gl S\’ % E{ E{ :‘: ;3;_
treated with capecitabine were as follows: for TNBC: 45%, § S S §
25%, 15%, and 15%, respectively, for HR+/HER2—: 46%, 5| |2 s~ = |e
24%, 12%, and 7%, respectively; and for HER2+: 58%, 47%, g § e = §, i é
11%, and 11%, respectively (Table 2). E % i ;% ? :Vr ? g 2
The median OS in the all-patient cohort was 9.8 months £ Sz - © S
(95% CI 8.3, 12.8) for eribulin, 7.2 months (95% CI 5.8, § Sceo .~ A g
10.3) for gemcitabine, and 9.1 months (95% CI 6.3, 15.4) 2 NE M Sy o =3
for capecitabine (Table 2). Median overall survival with z |2 2 E 2 < E g 8
eribulin was numerically higher in TNBC patients and HR+/ %’ claz o N g
HER2- patients, compared to HER2+ patients. (Table 2), g £ S ; ﬁ
though the small sample size of the HER2+ makes it chal- 'u;) S RN R 4 E
lenging to make comparisons. Survival analysis for the three 2 f':;cﬁ’ TS o= 2
treatments stratified by hormone receptor subtype showed § SZ oo SN g
a trend favoring eribulin within the TNBC patient subtype Z Q ~ o g <
compared to gemcitabine [HR (95% CI) 0.82 (0.51, 1.30)] E i3 § § 5 S )
and capecitabine [HR (95% CI) 0.77 (0.43, 1.38)], though El =hm @wed o v g
. . e . . o . . . = 15} = T O o N =]
it was not statistically significant. Lack of statistical signifi- 4 52 z = ¥ = = =
cance could potentially be due to these small sample sizes o | EEE § = 5
(Fig. 1). Survival analysis within HR+/HER2— patient sub- g § =q 5\; S22 s % : E
type showed a trend favoring eribulin compared to gemcit- M E. E 9 = § S i % o x® %
abine [HR (95% CI) 0.69 (0.51, 0.95)]. No statistical sig- E|RIEs 22" T 83 | E
nificance was observed between eribulin and capecitabine g E L2 2 2 g o §
[HR (95% CI) 1.04 (0.64, 1.67)] (Fig. 2). No statistical dif- = g EEEET3 2 § ﬁ
ferences were noted in survival for HER2+ patients between % —§ g BEE E 58| &
eribulin and gemcitabine or capecitabine. K Foe-aaga S
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Fig. 1 Overall survival Kaplan—-Meier graph (eribulin vs gemcitabine
and eribulin vs capecitabine) in metastatic triple-negative breast can-
cer (TNBC) patients

Discussion

Overall, patients with MBC and visceral metastases who
received eribulin had a numerically higher percentage of
patients alive at all landmark timepoints compared to gem-
citabine, and a higher percentage of patients alive until the
36-month landmark compared to capecitabine. Median
survival times showed that in the overall patient cohort
and within the TNBC and HR+/HER2— subtype, patients
receiving eribulin had a numerically higher median overall
survival.

Within the TNBC subtype, patients receiving eribulin
had a longer estimated median OS compared to gemcitabine
or capecitabine. For the HR+/HER2— subgroup, eribulin
had a higher percentage of patients alive for the first 6 and
12 months compared to gemcitabine or capecitabine. Similar
to the TNBC treatment arm, the estimated median OS was
also longer for HR4+/HER2— patients treated with eribulin.
The HER2+ subgroup showed varied results for landmark
survival across treatments, and median OS was longest in the
capecitabine treatment arm. In addition to the small sample

Fig.2 Overall survival Kaplan—-Meier graph (eribulin vs gemcitabine
and eribulin vs capecitabine) in metastatic HR+/HER2— patients

size, it should be noted that capecitabine is also approved for
combination therapy in the US for HER2+ patients [11] and
some of the patients in capecitabine HER2+4 group could
have received additional therapy which may have influenced
OS. Across treatments, TNBC patients had a shorter median
survival than patients who were HER2+ or HR+/HER2—,
which is consistent with the prognosis in the literature over-
all, and in numerous clinical trials.

In this study, we have noticed a modest variation in the
proportion of the HR+/HER2— subtype within each of
these treatment cohorts, and determined the OS results
by subtype within each treatment arm. We thus feel it is
unlikely that the modest difference in HR+/HER2— inci-
dence in each of these cohorts would account for these
differences in OS. In addition, cyclin-dependent kinase
(CDK) 4/6 inhibitors have been approved as initial therapy
for patients with HR+/HER2— MBC in the US since 2015.
In this study the proportion of HR+/HER2— patients with
exposure to a CDK 4/6 inhibitor before receiving 3™ line
chemotherapy was 21.8% in the eribulin group, 14.3% in
the gemcitabine group, and 39% in the capecitabine group,
respectively. However, there is no evidence to date that
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prior therapy with a CDK 4/6 inhibitor has an effect on
subsequent OS, as determined from the initiation of latter
line chemotherapy. OS in this analysis is calculated from
the date of initiation of each of these three chemotherapy
agents and not from the diagnosis of MBC, thus, we do
not believe the difference in CDK 4/6 inhibitor use would
influence our survival analyses.

In a pooled analysis of data from two phase 3 clinical
trials with eribulin (Studies 301 and 305), OS was signifi-
cantly longer for patients who received eribulin vs the con-
trol arm (TPC or capecitabine) (HR (95% CI) 0.85 (076,
0.94); P<0.01). The median OS was 15 months for the
eribulin cohort vs 12.6 months for the control arm. The
pooled analysis also showed a significant difference in PFS
favoring eribulin. It should be noted that the comparators
in these trials were TPC or capecitabine, and were not
limited to gemcitabine or capecitabine, as is the case with
our analysis [13].

Eribulin has been evaluated in a real-world U.S. com-
munity oncology setting in patients with metastatic triple-
negative breast cancer (mTNBC). The authors found that
in a real-world setting, patients with metastatic TNBC
treated with eribulin had more sites of metastatic disease
and exposure to greater numbers of prior therapies than
patients who were included in randomized clinical trials
[15]. Our analysis included patients who were triple nega-
tive, but our analysis did not limit patients by tumor hor-
mone status and in addition focused on patients with liver
or lung metastases.

Eribulin has also been evaluated in real-world setting
outside of the U.S. Patients treated with eribulin at 10
Italian hospitals from January 2012 to July 2013 were
evaluated for response and survival. Similar to our analy-
sis, this study contained patients with various tumor hor-
mone status types, but it should be noted that the authors
found that about 20% of patients evaluated did not match
the EMA indication for eribulin. In Europe, eribulin is
indicated for the treatment of adult patients with locally
advanced or metastatic breast cancer who have progressed
after at least one chemotherapeutic regimen for advanced
disease. Prior therapy should have included an anthracy-
cline and a taxane in either the adjuvant or metastatic set-
ting unless patients were not suitable for these treatments
[16]. Furthermore, the study did not focus on patients with
visceral metastases. The median OS noted in the study was
11.6 months (range 0.6-33.3 months; 95% CI 8.7-14.5),
which was similar to the findings of our analysis [17].
Importantly, consideration should be given to variability
in treatment patterns based on the country the study was
conducted in, as the label indication for treatment with
eribulin varies across countries (e.g. patients in the U.S.
who receive eribulin are typically heavily pretreated in line
with U.S. label indication).
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Limitations

As results presented in this study are from patients from
CTCA, the findings may not be generalizable to all patients
with MBC and visceral metastases. Sample sizes, particu-
larly for the capecitabine group and HER2+ subgroups
were small, which may have impacted the results. As is the
case with all observational, non-randomized, retrospective
studies, unmeasured confounding may be present. Infor-
mation on subsequent or combination therapies was not
captured or controlled for in our study, which could vary
by the treatment and could potentially impact outcomes,
particularly overall survival. Tolerability and adverse
effects were not captured.

Conclusion

Our retrospective real-world analysis of patients with
MBC and visceral metastases demonstrated that landmark
overall survival was numerically higher with eribulin at
12 and 24 months compared to gemcitabine and capecit-
abine. Across all patients and in the TNBC and HR+/
HER2 - subtypes, median OS was highest in patients who
received eribulin. However, survival times varied when
further analyzed by hormone receptor status. In the HR+/
HER2- subtype, a trend favoring eribulin versus gem-
citabine was observed, and a trend favoring eribulin was
noted in the TNBC subtype, though differences were not
statistically significant. The study demonstrates consist-
ency of eribulin effectiveness in MBC patients with vis-
ceral metastases across the TNBC and HR+/HER2— sub-
types. Additional research is needed to better understand
the impact of chemotherapy selection in patients with
MBC with lung or liver visceral metastases, particularly
in relation to hormone receptor status.

Acknowledgements Medical writing and editorial support were pro-
vided by Meg Franklin, PharmD, PhD of Franklin Pharmaceutical
Consulting, LLC, Rock Hill, SC. This support was funded by Eisai
Inc., Woodcliff Lake, NJ, USA.

Funding This study was funded by Eisai Inc., Woodcliff Lake, NJ,
USA. At the time this analysis was conducted, Debanjana Chatterjee,
PhD was an employee of Eisai Inc. Shayma Kazmi, MD, RPh is on
Speaker Bureaus for Merck, Immunomedics, Takeda, Eisai, and Lilly.
She is on Advisory Boards for Merck, Takeda, and Eisai. She has also
conducted research with Bristol Myers Squibb, Merck, and Spectrum.
Peter A. Kaufman, MD has received research support and/or served
as a consultant/advisor for the following: Eisai Inc., Roche/Genentech
Amgen, Novertis, Macrogenics, Polyphor, Lilly, Pfizer, Sanofi, H3 Bio-
medicine, Celgene, Puma Biotechnology, and AstraZenica. The study
was approved by the Institutional Review Board.



Breast Cancer Research and Treatment (2020) 184:559-565

565

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. National Cancer Institute (2019) Cancer stat facts: female breast
cancer. Surveillance E, and End Results Program. https://seer.
cancer.gov/statfacts/html/breast.html. Accessed 10 Sept 2019

2. O’Shaughnessy J (2005) Extending survival with chemotherapy
in metastatic breast cancer. Oncologist 10(Suppl 3):20-29. https
://doi.org/10.1634/theoncologist.10-90003-20

3. Caswell-Jin JL, Plevritis SK, Tian L, Cadham CJ, Xu C, Stout NK,
Sledge GW, Mandelblatt JS, Kurian AW (2018) Change in sur-
vival in metastatic breast cancer with treatment advances: meta-
analysis and systematic review. JNCI Cancer Spectr 2(4):62. https
://doi.org/10.1093/jncics/pky062

4. Savci-Heijink CD, Halfwerk H, Hooijer GK, Horlings HM,
Wesseling J, van de Vijver MJ (2015) Retrospective analysis
of metastatic behaviour of breast cancer subtypes. Breast Can-
cer Res Treat 150(3):547-557. https://doi.org/10.1007/s1054
9-015-3352-0

5. LiX, YangJ, Peng L, Sahin AA, Huo L, Ward KC, O’Regan R,
Torres MA, Meisel JL (2017) Triple-negative breast cancer has
worse overall survival and cause-specific survival than non-triple-
negative breast cancer. Breast Cancer Res Treat 161(2):279-287.
https://doi.org/10.1007/s10549-016-4059-6

6. Yardley DA (2010) Visceral disease in patients with metastatic
breast cancer: efficacy and safety of treatment with ixabepilone
and other chemotherapeutic agents. Clin Breast Cancer 10(1):64—
73. https://doi.org/10.3816/CBC.2010.n.009

7. National Comprehensive Cancer Network in Oncology Breast
Cancer (2020) Version 2.2020. https://www.nccn.org/profession
als/physician_gls/pdf/breast.pdf. Accessed 26 Feb 2020

8. Cardoso F, Colleoni M, Di Leo A et al (2016) Oral chemotherapy
in advanced breast cancer: expert perspectives on its role in clini-
cal practice. Cancer Treat Commun. https://doi.org/10.1016/s2213
-0896(16)06001-1

9. Eisai Inc. (2017) Halaven (eribulin mesylate) [package insert].
Eisai Inc., Woodcliff Lake

10. Lilly USA, Inc. (2019) Gemzar (gemcitabine) [package insert].
Lilly USA, Inc., Indianapolis

11. Genentech (2019) Xeloda (capecitabine) [package insert]. Genen-
tech, South San Francisco

12. Novartis (2018) Tykerb (lapatinib) [package insert]. Novartis, East
Hanover

13. Pivot X, Marmé F, Koenigsberg R, Guo M, Berrak E, Wolfer
A (2016) Pooled analyses of eribulin in metastatic breast can-
cer patients with at least one prior chemotherapy. Ann Oncol
27(8):1525-1531. https://doi.org/10.1093/annonc/mdw203

14. Kaufman PA, Awada A, Twelves C, Yelle L, Perez EA, Velikova
G, Olivo MS, He Y, Dutcus CE, Cortes J (2015) Phase III open-
label randomized study of eribulin mesylate versus capecitabine
in patients with locally advanced or metastatic breast cancer pre-
viously treated with an anthracycline and a taxane. J Clin Oncol
33(6):594-601. https://doi.org/10.1200/jc0.2013.52.4892

15. Mougalian SS, Copher R, Kish JK, McAllister L, Wang Z, Bro-
scious M, Garofalo D, Radtchenko J, Feinberg BA (2018) Clinical
benefit of treatment with eribulin mesylate for metastatic triple-
negative breast cancer: long-term outcomes of patients treated
in the US community oncology setting. Cancer Med 7(9):4371-
4378. https://doi.org/10.1002/cam4.1705

16. Eribulin Summary of Product Characteristics (SmPC). https://
www.ema.europa.eu/en/documents/product-information/halav
en-epar-product-information_en.pdf

17. Garrone O, Montemurro F, Saggia C, La Verde N, Vandone AM,
Airoldi M, De Conciliis E, Donadio M, Lucio F, Polimeni MA,
Oletti MV, Giacobino A, Merlano MC (2016) Eribulin in pre-
treated metastatic breast cancer patients: results of the TROT-
TER trial-a multicenter retrospective study of eribulin in real life.
SpringerPlus 5:59-59. https://doi.org/10.1186/s40064-016-1700-0

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://seer.cancer.gov/statfacts/html/breast.html
https://seer.cancer.gov/statfacts/html/breast.html
https://doi.org/10.1634/theoncologist.10-90003-20
https://doi.org/10.1634/theoncologist.10-90003-20
https://doi.org/10.1093/jncics/pky062
https://doi.org/10.1093/jncics/pky062
https://doi.org/10.1007/s10549-015-3352-0
https://doi.org/10.1007/s10549-015-3352-0
https://doi.org/10.1007/s10549-016-4059-6
https://doi.org/10.3816/CBC.2010.n.009
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
https://doi.org/10.1016/s2213-0896(16)06001-1
https://doi.org/10.1016/s2213-0896(16)06001-1
https://doi.org/10.1093/annonc/mdw203
https://doi.org/10.1200/jco.2013.52.4892
https://doi.org/10.1002/cam4.1705
https://www.ema.europa.eu/en/documents/product-information/halaven-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/halaven-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/halaven-epar-product-information_en.pdf
https://doi.org/10.1186/s40064-016-1700-0

	Overall survival analysis in patients with metastatic breast cancer and liver or lung metastases treated with eribulin, gemcitabine, or capecitabine
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design and data source
	Study population and determination of line of therapy
	Statistical analyses

	Results
	Discussion
	Limitations
	Conclusion
	Acknowledgements 
	References




