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1.

EXECUTIVE SUMMARY
1.1 Conclusions and Recommendations
The applicant submitted the data and final study report of the Study 305 to support
a new drug approval indicated for patients with locally advanced or metastatic
breast cancer who have previously received at least two chemotherapeutic
regimens, including an anthracycline and a taxane.
The data and analyses from the current submission showed a 2.5 months
improvement in median survival in the primary analysis in the eribulin arm (13.1
months) compared with the TPC arm (10.6 months). The difference was significant
with a p-value of 0.041 based on a stratified log-rank test and a HR of 0.81 with
95% CI = (0.66, 0.99).
The results from the 120-safety update confirmed the overall survival (OS) results.
The median survival improvement was 2.7 months for the eribulin arm (13.2
months) compared with the TPC arm (10.5 months). The difference was significant
with a p-value of 0.014 based on a stratified log-rank test and a HR of 0.81 with
95% CI = (0.68, 0.96).
Based on the data submitted, the study results support the claims in the primary
endpoints. Whether the size of the treatment effect from a single study are
adequate for approval depends on the risk-benefit assessment and clinical decision.
1.2 Brief Overview of Clinical Studies
Study 305 was a multi-center, Phase 3, open-label, randomized, parallel two-arm
multi-national study that enrolled patients with locally recurrent or metastatic
breast cancer comparing eribulin with treatment of physician’s choice (TPC).
Patients were pre-stratified based on the geographic region, HER2/neu status, and
prior treatment with capecitabine. Patients were randomized in a 2:1 ratio to
receive either eribulin mesylate as an intravenous (IV) bolus of 1.4 mg/m2 over 2
to 5 minutes on Days 1 and 8 every 21 days or the Treatment of Physician’s
Choice (TPC). The TPC was defined as any single agent chemotherapy, hormonal
treatment or biological therapy approved for the treatment of cancer; or best
supportive care or radiotherapy, administered according to local practice, if
applicable. Treatment with another investigational agent in the TPC group was not
allowed.
The primary study objective was to compare the overall survival (OS) of patients
treated with eribulin versus the TPC (including anti-tumor treatment of the
Investigator’s choice and palliative treatment) in patients with locally recurrent or
metastatic breast cancer, who had received 2 to 5 prior chemotherapy regimens,
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which must have included an anthracycline and a taxane as prior therapy and at
least 2 of which must have been given for locally recurrent or metastatic disease.
Patients must also have been refractory to their latest chemotherapy regimen.
1.2 Statistical Issues and Findings
The protocol-specified primary efficacy endpoint was overall survival (OS). The
secondary endpoints included progression free survival (PFS), objective response
rate (ORR) and duration of response (DoR).
The primary analysis was planned to occur when 411 deaths had been recorded. A
formal efficacy interim analysis was performed when 50% of the deaths (206
deaths) had been observed. The final primary analysis of OS was compared
between eribulin and the TPC group in the ITT population using a two-sided
stratified log-rank test at a nominal significance level of 0.049 (adjusted for the
interim analysis). Patients were stratified by HER2/neu status, prior capecitabine
treatment, and geographical region. In this report, the primary analysis was
conducted with 422 deaths.
The secondary efficacy endpoints analyzed were PFS, ORR, and duration of
response. PFS and DoR were analyzed using the same methods as OS. ORR was
analyzed using a Fisher’s exacted test, and tumor response rates in each group
were also estimated by exact Pearson Clopper 2-sided 95% confidence limits. The
results of PFS, ORR, and duration of response were based on data by the
independent assessment.
A total of 762 patients were randomized to the two arms, with 508 in the eribulin
arm, and 254 in the TPC arm.
In the primary analysis, total of 422 deaths were observed. Median survival was
2.5 months longer in the eribulin arm compared with the TPC arm (pvalue=0.041). The hazard ratio(HR) based upon a Cox model including the
randomization stratification factors as strata was 0.81 with 95% CI = (0.66, 0.99).
Median survival was 13.1 months with 95% CI = (11.8, 14.3) in the eribulin arm
and 10.6 months with 95% CI= (9.3, 12.5) in the TPC arm.
In the 120-day safety update, total of 589 deaths were observed. The updated
analysis showed median survival was 2.7 months longer in the eribulin arm
compared with the TPC arm (p-value = 0.014). The hazard ratio (HR) was 0.81
with 95% CI = (0.68, 0.96). The median survival was 13.2 months with 95% CI =
(12.1, 14.3) for the eribulin arm compared with 10.5 months with 95% CI = (9.2,
12.0) for the TPC arm.
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2.

INTRODUCTION
2.1 Overview
Eribulin is a synthetic analog of halichondrin B (HalB), a substance isolated from
the rare marine sponge Halichondria okadai. HalB is a large polyether macrolide
that exerts potent anti-cancer effects in cell-based and animal models of cancer.
2.1.1

Indication

The indication statement for which marketing approval is being sought was (b) (4)
(b) (4)
or metastatic breast cancer, previously treated with at least two
prior chemotherapy regimens, including an anthracycline and a
taxane.
2.1.2

Regulatory History of Drug

The clinical development of eribulin mesylate was conducted under IND 67,193
since January 2003. Meeting with the applicant included an End of Phase 2
Meeting/Breast Cancer in September 2005, a Pre-NDA Meeting in August 2007,
an End of Phase 2 Follow-up Meeting/Study E7389-G000-305 in March 2008, and
a Pre-NDA Meeting/Study E7389-G000-305 in November 2009.
A Special Protocol Agreement was reached in February 2006 for another study,
Study 301 – an open label, randomized trial comparing eribulin to capecitabine in
patients with refractory metastatic breast cancer. This study is still ongoing and is
expected to finish in (b) (4) . The FDA is requesting the final study report and
datasets to be submitted upon completion of the study as a Post Marketing
Commitment (PMC).
The protocol for Study 305 was discussed in the March 2008 meeting. FDA
concerned that this single study might not be robust enough to support NDA
approval. The NDA was submitted in March 2010 with data and analyses from a
single randomized Phase 3 study, Study 305.
2.2 Data Sources
Data used for review is from the electronic submission received on Jul. 31, 2009.
The network path is \\CDSESUB1\EVSPROD\NDA201532\0000.
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3.

STATISTICAL EVALUATION
3.1 Evaluation of Efficacy
The data and efficacy analyses from Study 305 will be discussed.
Part of the text, tables and figures presented in this section were adapted from the
applicant’s Clinical Study Report (CSR).

3.1.1 Study Objectives
The primary objective of the study was to compare the OS of patients treated with
eribulin versus TPC (including anti-tumor treatment of the Investigator’s choice
and palliative treatment) in patients with locally recurrent or metastatic breast
cancer, who had received 2 to 5 prior chemotherapy regimens, which must have
included an anthracycline and a taxane as prior therapy and at least 2 of which
must have been given for locally recurrent or metastatic disease.

3.1.2 Study Design
Study 305 was a multi-center, phase 3, open-label, randomized study conducted in
a total of 135 centers in 19 countries.
Patients were stratified based on the geographic region, HER2/neu status, and prior
treatment with capecitabine, and randomized to receive either eribulin mesylate as
an intravenous (IV) bolus of 1.4 mg/m2 over 2 to 5 minutes on Days 1 and 8 every
21 days or the TPC. Patients randomized to receive TPC were treated with either
single agent chemotherapy, hormonal or biological therapy, which was available in
the investigational center for the treatment of cancer, or, if no such treatment was
available, received best supportive care. The use of other investigational drugs, or
products not registered for the treatment of cancer was not allowed.
In this study, a 2:1 ratio for randomization for eribulin:TPC was used. An
independent data monitoring committee (DMC) was used to allow review of safety
of eribulin treatment in the study and to assess interim efficacy data. Prior to
randomization, the proposed TPC agent that would have been given if the patient
was randomized to TPC had to be defined and confirmed by the investigator using
the IVRS.
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3.1.3 Efficacy Endpoints
The protocol-specified primary efficacy endpoint was OS. Secondary endpoints
were PFS, ORR and DoR.
OS was defined as the time from the date of randomization until death from any
cause. PFS was defined as the time from the date of randomization until
progressive disease (PD) or death from any cause. Patients who were lost to
follow-up were censored at the date last known alive. Patients who were alive on
the data cut-off date (May 12, 2009) were censored at the data cut-off date for OS
analyses. For PFS analyses, patients who had not progressed on the data cut-off
date were censored at that date. ORR was defined as the number of patients with a
confirmed CR or confirmed PR divided by the number of patients in the analysis
population. DoR was defined as the time from first documented CR or PR until
disease progression or death from any cause.

3.1.4 Sample Size Consideration
In the final Study 305 protocol, the sample size consideration was based on the
following assumptions:
• In addition to the final analysis based on OS there would be one interim
analysis when 50% of the events (206 deaths) had been observed. The trial
could be stopped early for superiority or lack of efficacy on overall
survival.
• Median survival of 9 months and 12 months in the TPC and Eribulin arms,
respectively, i.e. a hazard ratio of 0.75.
• 2:1 randomization scheme.
• 5% two-sided type I error and 80% power
• An average accrual rate of 35 patients per month and an accrual period of
18 months.
The overall death rate in the pooled population was evaluated 15 months after the
first patient was recruited. The sample size was increased from 630 patients up to
approximately 1,000 patients (approximately 667 in the eribulin arm and
approximately 333 in the TPC arm) afterwards. In the final study protocol, it was
stated that sample size re-assessment would be done on an ongoing basis. As soon
as it became apparent that the 411 deaths would be reached within a reasonable
timeframe, recruitment would be stopped. These re-assessments were to be
conducted in-house by a statistician who was blinded to treatment assignment.
Since there was no formal comparison made between the two groups, there was no
alpha adjustment made.
The study enrolled 763 patients upon completion.
NDA 201532/00
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Review’s Comments:
According to the protocol, the sample size re-estimation was pre-planned at 15
months after the first patient had been recruited. The overall recruitment and death
rate in the pooled population were evaluated in-house by a statistician, who was
blinded to treatment assignment. The pooled sample suggested that the number of
deaths was smaller than expected, and a decision was made to increase the number
of patients enrolled from 630 to 1000. However the target number of deaths was
not changed. The protocol was changed accordingly, reviewed and agreed by FDA
in July 2008.
According to the DMC meeting minutes and previous reviews, recruitment was
stopped at 763 patients before Dec. 4, 2008. However, details of the stopping
procedure were not reported. As of Jan. 9, 2009, there were 258 deaths recorded,
with 166 in the Eribulin arm and 92 in the TPC arm.

3.1.5 Efficacy Analysis Methods
The primary final analysis for OS was a stratified log-rank test. OS was compared
between the original randomized treatment groups, irrespective of cross-over,
using a two-sided stratified log-rank test at a type I error rate of 0.049. The test
was stratified by HER2/neu status, prior capecitabine treatment and geographical
region. A Cox regression model was fitted to estimate the hazard ratio which was
also adjusted for HER2/neu status, prior capecitabine treatment, geographical
region, prior chemotherapy and ER status.
A formal interim analysis was performed when 50% of the events (206 deaths)
were observed. To maintain an overall significance level of 0.05, a Lan DeMets
implementation of the O’Brien and Fleming alpha spending function was used to
create a stopping rule for superior efficacy. With this approach, the nominal
significance level of the first interim test was 0.003 and the nominal significance
level of the final analysis was 0.049.
The analysis of PFS was based on the independent review of tumor assessments,
and tested using a 2-sided stratified log-rank test at 5% significance level.
The analysis of ORR was based on the independent review of disease assessments
and a Fisher’s exact test. Tumor response rates in each group were also estimated
by exact Pearson Clopper 2-sided 95% confidence limits.
The analysis of DoR was based on the independent review of disease assessments
and the analysis method was similar to that of PFS.
No statistical analysis plan controlling the overall false positive rate for the
secondary endpoints was specified.
NDA 201532/00
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3.1.6 Applicant’s Results and Statistical Reviewer’s
Findings/Comments
3.1.6.1

Study Population

Patients enrolled were women, aged ≥18 years, with locally recurrent or metastatic
breast cancer who had received two to five prior chemotherapy regimens, which
had to contain an anthracycline and a taxane component, at least two of which had
to be given for locally recurrent or metastatic disease. Patients had to prove
refractory to the most recent chemotherapy, documented by progression on or
within six months of that therapy.
A total of 762 patients were randomized to the two study arms. Of these patients,
508 were randomized to the eribulin arm, and 254 were randomized to the TPC
arm. The patient disposition is summarized in Table 3.1.6.1.1 (adapted from CSR,
page 52), and up to the data cut-off date May 12, 2009.
As of May 12, 2009, the percentages of patients who discontinued treatment were
95.3% (484/508) in the eribulin arm and 96.1% (244/254) in the TPC arm. The
percentages of patients who discontinued due to adverse events were 9.8%
(50/508) in the eribulin arm and 9.4% (24/254) in the TPC arm. Majority of the
patients in both treatment arms discontinued due to disease progression.

NDA 201532/00

9 of 26

Table 3.1.6.1.1 Patient Disposition (ITT)
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The most common therapy type in the TPC group was chemotherapy, which was
planned for 246 (96.9%) patients and actually received by 238 (93.7%) patients.
The following table is a summary of the treatments.
Table 3.1.6.1.2 Treatments (ITT)
Treatment
Eribulin
TPC: Vinorelbine
TPC: Gemcitabine
TPC: Capecitabine
TPC: Taxanes
TPC: Anthracyclines
TPC: Hormone therapy
TPC: Others

NDA 201532/00

Assigned
(%)
508 (100.0)
65 (25.6)
46 (18.1)
45 (17.8)
41 (16.1)
24 (9.4)
8 (3.1)
25 (9.8)

Actual
(%)
503 (99.0)
61 (24.0)
46 (18.1)
44 (17.3)
38 (16.1)
24 (9.4)
9 (3.5)
25 (9.8)
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3.1.6.2

Demographic and Other Baseline Characteristics

Demographic and disease characteristics at baseline for the ITT population were
summarized by treatment group in Table 3.1.6.2.1 (adapted from the CSR, page
58).
Table 3.1.6.2.1 Demographics and Disease Characteristic at Baseline (ITT)
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Number of prior therapies was also an important baseline factor for this trial. The
following table lists the summary of the anti-cancer therapies prior to the trial
(adapted from page 63 of the CSR).
Table 3.1.6.2.2 Prior Anti-cancer therapy (ITT)

Reviewer’s comments:
The demographic and baseline characteristics of the ITT population are generally
balanced over the two arms.
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3.1.6.3

Efficacy Analysis

Primary Endpoint Analyses: Overall Survival
The primary endpoint was OS. Table 3.1.6.3.1 summarizes the main efficacy
analysis results for final OS data. There were total of 422 deaths observed between
the two arms, and 340 patients were still alive at the data cut-off. Since there was
an efficacy interim analysis at 50% of the information were observed, the adjusted
alpha level for the final log-rank test was 0.049.
The primary analysis showed the OS was improved with the stratified log-rank test
p-value = 0.041. The median survival was 13.1 months for the eribulin arm
compared with 10.6 months for the TPC arm. The hazard ratio (HR) was 0.81 with
95% confidence interval (0.66, 0.99).
Table 3.1.6.3.1 Results of OS Primary Analysis
Number of Deaths (%)
Median Survival (95% CI)
p-value
HR

NDA 201532/00

Eribulin
N = 508
274 (53.9%)
13.1 (11.8, 14.3)

TPC
N= 254
148 (58.3%)
10.6 (9.2, 12.5)
0.041
0.81 (0.66, 0.99)
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Figure 3.1.6.3.1 shows the estimated Kaplan-Meier curve for the distribution of
OS.
Figure 3.1.6.3.1 K-M Curve of OS

Reviewer’s comments:
The reviewer conducted sensitivity analysis to check the robustness of the
primary analysis results. Most of these analyses were also reported by the
applicant.
1. The per protocol (PP) population included patients in the ITT population who
met the major inclusion criteria and who did not have any other major protocol
violation. A total of 674 patients were included in the PP population, with 49
excluded in the eribulin arm and 38 excluded in the TPC arm from the ITT
population. The estimates were similar to those of the ITT population. However,
the result from the log-rank test was not statistically significant. The analysis
results are summarized below:
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Table 3.1.6.3.2 Results of OS Analysis in PP Population
Eribulin
N = 459
244 (53.2%)
13.1 (11.8, 14.3)

TPC
N = 216
123 (56.9%)
10.6 (9.3, 12.5)
0.066
0.81 (0.65, 1.02)

Number of Deaths (%)
Median Survival (95% CI)
p value
HR

2. Two more sensitivity analyses were performed on the ITT population. The
pre-specified final analysis for OS was to be conducted at 411 deaths using a
stratified log-rank test on the ITT population. Sensitivity analyses were
performed using an un-stratified log-rank test and testing only the first 411
deaths. It was observed that most of these results were consistent to the primary
efficacy analysis result. The unstratified log-rank test was not significant, while
the test for the first 411 deaths data were showing statistically significant result.
The results are summarized in the following table.
Table 3.1.6.3.3 OS Sensitivity Analyses
Stratified
Unstratified
At 411 Deaths

N
762
762
762

p-value
0.041
0.065
0.040

HR
0.809
0.829
0.807

95% CI
(0.66, 0.99)
(0.68, 1.01)
(0.66, 0.99)

3. Additional sensitivity analyses were also performed on certain subgroups.
Please refer to Section 4.2 for results of the subgroup analyses.
Secondary Endpoints Analyses: PFS, ORR and DoR
The secondary endpoints were PFS, ORR and DoR. There was no statistical plan
to adjust alpha for multiple comparisons among secondary endpoints. DoR was not
based on randomization.
Table 3.1.6.3.2 summarizes the main efficacy analysis results for final PFS data by
independent review. There were total of 521 events observed between the two
arms at the data cut-off.
The final analysis showed there was no statistically significant improvement in the
median PFS based on a stratified log-rank test (p-value = 0.137). The median PFS
was 113 days for the eribulin arm compared with 68 days for the TPC arm. The
related HR was 0.87 with 95% CI = (0.71, 1.05). This analysis was not conducted
at pre-specified number of events.
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Table 3.1.6.3.4 Progression Free Survival
Number of Events (%)
Median PFS (95% CI)
p-value
HR

Eribulin
N =508
357 (70.3%)
3.7 (3.3, 3.8)

TPC
N = 254
164 (64.6%)
2.2 (2.1, 3.4)

0.137
0.87 (0.71, 1.05)

Figure 3.1.6.3.2 shows the estimated Kaplan-Meier curve for the PFS distribution.
Figure 3.1.6.3.2 K-M Curve of PFS

Objective Response Rate
Response rate was a secondary endpoint planned in the protocol. There were 57
(11.2%) and 10 (3.9%) complete and partial responses reported in the eribulin arm
and the TPC arm, respectively. A Fisher’s exact test was utilized. The confidence
intervals for the response rates were (8.6%, 14.3%) for the eribulin arm and (1.9%,
7.1%) for the TPC arm.
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The following table summarized the results for the ORR.
Table 3.1.6.3.5 Objective Response Rate

Objective Response Rate
(CR+PR)
Complete Response (CR)
Partial Response (PR)
Stable Disease (SD)
Progressive Disease (PD)
Non Evaluable (NE)
Unknown (UN)

Eribulin
N=508
(%)

TPC
N=254
(%)

57 (11.2)
3 (0.6)
54 (10.6)
208 (40.9)
190 (37.4)
47 (9.3)
6 (1.2)

10 (3.9)
0
10 (3.9)
96 (37.8)
105 (41.3)
40 (15.8)
3 (1.2)

p-value

0.0006

Reviewer’s comments:
The result of PFS analysis was not statistically significant. However, it showed a
similar trend to the result of OS. For the results of ORR analysis, the Fisher’s
exact test for ORR was significant. However, since no statistical analysis plan was
pre-specified to control the overall alpha, the p-values were considered to be
nominal. In addition, the response rates were low. There were only 11% patients
responded to the eribulin therapy, and less than 1% were complete response.
Duration of Response
Among the 57 patients in the eribulin arm that responded, 31 progressed before the
data cut-off date, the median duration of response was 4.2 months with 95% CI
(3.8, 5.0). Among the 10 patients in the TPC arm that responded, 3 progressed
before the data cut-off date, the median duration of response was 6.7 months with
95% CI = (3.4, 7.0).
Reviewer’s comments:
The analysis for DoR was performed on responders only (8.8% of the whole
sample size) and was not a randomized comparison.
Updated OS Analysis
On Jul. 28, 2010 the applicant submitted an updated OS analysis in the 120-day
safety report. At the data cut-off date Mar. 3. 2010, there were total of 589 deaths
observed between the two arms, which was 77.3% of the enrolled patients. Among
these deaths, 386 were in the eribulin arm (76.0%) and 203 (79.9%) were in the
TPC arm.
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The updated analysis showed the median survival was 2.7 months longer in the
eribulin arm compared with the TPC arm (p-value = 0.014). The HR was 0.81 with
95% CI = (0.68, 0.96). The median survival was 13.2 months with 95% CI = (12.1,
14.3) for the eribulin arm compared with 10.5 months with 95% CI = (9.2, 12.0)
for the TPC arm.
Table 3.1.6.3.6 Results of OS Updated Analysis
Number of Deaths (%)
Median Survival (95% CI)
p value
HR

Eribulin
N = 508
386 (76.0%)
13.2 (12.1, 14.3)

TPC
N = 254
203 (79.9%)
10.5 (9.2, 12.0)

0.014
0.81 (0.68, 0.96)

Figure 3.1.6.3.3 shows the estimated Kaplan-Meier curve for the distribution of
OS.

Reviewer’s Comments:
The results from the updated OS analysis confirmed those of primary analysis.
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3.2 Evaluation of Safety
Please refer to the Clinical Review of this application for details of the safety
evaluation.

4.

FINDINGS IN SPECIAL/SUBGROUP POPULATIONS
4.1 Gender, Race and Age
Since all patients enrolled in the study were females, subgroup analyses for gender
were not conducted.
Table 4.1.1 presents the summary statistics of OS by age group (<65 vs. ≥65).
Table 4.1.1 Results of OS Analysis by Age
Eribulin
Age < 65
N
Number of Deaths (%)
Median Survival (95% CI)
HR
Age ≥ 65
N
Number of Deaths (%)
Median Survival (95%)
HR

TPC

414
197
222 (53.6%)
120 (60.9%)
13.0 (11.6, 14.6)
10.3 (8.7, 12.0)
0.79 (0.64, 0.99)
94
57
52 (55.3%)
28 (49.1%)
13.1 (10.8, 15.3)
11.4 (8.2, NE)
0.96 (0.61, 1.53)

Table 4.1.2 presents the summary statistics of OS by race (Caucasians vs. NonCaucasians).
Table 4.1.2 Results of OS Analysis by Race
Eribulin
Caucasians
N
Number of Deaths
Median Survival
HR
Non-Caucasians
N
Number of Deaths
Median Survival
HR

NDA 201532/00

TPC

470
233
249 (53.0%)
136 (58.4%)
13.1 (12.0, 14.6)
10.7 (9.3, 12.5)
0.80 (0.65, 0.99)
38
21
21 (55.3%)
12 (57.1%)
9.5 (5.7, 14.4)
8.9 (5.7, NE)
1.19 (0.60, 2.37)
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Reviewer’s comments:
The analyses showed that improvement in the median survival was larger among
younger patients (<65 years). Also in the TPC arm, the older group reported a smaller
proportion of deaths (49.1% death rate compared with 60.9% death rate from the <65
group). The Caucasians reported a better survival benefit than the non-Caucasians.
Both observations were with the caveat that the sample sizes in the age ≥ 65 subgroup
and the non-Caucasian subgroup were relatively small.
4.2 Other Special/Subgroup Populations
The applicant also reported analysis for certain subgroups. The following figure
summarizes the subgroup analysis (adapted from CSR page 77).
Figure 4.2.1 Subgroup Analysis of OS (ITT population)
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Reviewer’s Comments:
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The subgroup analyses for OS were verified by this reviewer. The majority of the
subgroup analysis results were consistent with the overall result. Some of the
particular subgroups are discussed in detail in the following.
1. The survival effect in the first regional strata, North America/West
Europe/Australia showed a stronger result than the overall population. The
subgroup analysis for USA patients also showed the same trend. However, the
point estimate of HR for the USA patients was 0.93, higher than the overall HR
estimate 0.81. This analysis showed that eribulin might not be as effective to the
US population compared with the west European/Australian patients. However, the
sample size was small in the US.
2. Among other subgroup analyses, patients with prior capecitabine treatment showed
a better effect than those without. The HRs were 0.77 with 95% CI = (0.61, 0.97)
for patients with prior capecitabine and 0.94 with 95% CI =(0.62, 1.44) for patients
without. Since prior capecitabine usage were generally balanced over the two
arms, this indicates that eribulin might be more effective to patients with prior
capecitabine use.
3. Since HER2 positive is associated with increased disease recurrence and worse
prognosis, subgroup analysis were also conducted for HER2 positive and negative
patients. Patients with positive HER2 status had a shorter median survival in both
arms. However, eribulin showed a trend that it might reduce related risk further for
HER2 positive patients. The HRs were 0.76 with 95% CI = (0.47, 1.24) for HER2
positive patients and 0.82 with 95% CI (0.82, 1.03) for HER2 negative patients.
4. For those patients who were ER/PR/HER2 triple negative, eribulin showed a trend
to be more effective than TPC, with HR = 0.71 and 95% CI = (0.47, 1.24).
5. In this study there were 403 patients (53.1%) had received more than 3 prior
chemotherapies, and for this subgroup the HR was 0.84 with 95% CI = (0.64,
1.10). There were 190 patients (25.0%) had received more than 3 prior
chemotherapies in metastatic setting, and for this subgroup the HR was 0.90 with
95% CI = (0.60, 1.35). Though the results were not statistically significant, it
showed a trend that eribulin were more effective than TPC.
6. For those patients who had more than 2 organs involved, eribulin showed a trend
to be more effective than TPC, with HR = 0.71 and 95% CI = (0.47, 1.24).
7. Patients received same therapy more than once at different time may respond
differently new therapies. For patients who did not receive same therapies more
than once before entering the trial, either in metastatic setting or any setting, the
HR estimates were 0.70, lower than the overall population. This indicates that
eribulin might be more effective for these patients.
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And the following table summarizes the points discussed above for the subgroup
analyses.
Table 4.2.1 Results of OS Subgroup Analyses
Subgroups
N. America /
W. Europe / Australia
USA

N
Eribulin TPC

Median (95% CI)
Eribulin
TPC

HR (95% CI)

325

163 13.1 (11.8,14.7) 10.1 (8.4,10.9) 0.73 (0.57, 0.92)

100

46

370

189 12.9 (11.7,14.3) 10.1 (7.7,11.4) 0.77 (0.61, 0.97)

138

65

HER2/neu Positive
HER2/neu Negative
Triple Negative

83
373
93

40 11.3 (9.4,12.3) 9.1 (7.3, 13.0) 0.76 (0.47, 1.26)
192 13.2 (12.1, 14.7) 10.5 (8.4,14.2) 0.81 (0.64, 1.02)
51
9.5 (7.1,13.8)
7.0 (4.7,8.9) 0.71 (0.46, 1.10)

w/ Prior >3 Chemos
w/ >3 Chemos in
Metastatic setting
w/ >2 Organs Involved

264

139 12.5 (10.7,13.8) 10.2 (8.2,13.0) 0.84 (0.64, 1.10)

117

73

11.7 (9.2,13.8)

10.0 (6.0,14.6) 0.90 (0.60, 1.35)

133

84

9.2 (7.6,11.1)

6.8 (5.7,10.3)

362

180

13.6 (12.0,14.9) 10.2 (8.4,12.0) 0.70 (0.55, 0.89)

419

204

13.2 (12.0,14.7) 10.2 (8.4,11.4) 0.70 (0.56, 0.87)

w/ Prior Capecitabine
Treatment
w/o Prior Capecitabine
Treatment

No Repeated Therapy
in Any Setting
No Repeated Therapy
in Metastatic Setting

13.1 (10.7,15.3) 10.7 (7.0,18.0) 0.93 (0.59, 1.46)

13.4 (11.1,18.4) 12.0 (10.0, NE) 0.94 (0.62, 1.44)

0.81 (0.57, 1.17)

5. SUMMARY AND CONCLUSIONS
5.1 Statistical Issues and Collective Evidence
The primary analysis showed that OS was improved with the stratified log-rank
test p-value = 0.041. The median survival was 13.1 months for the eribulin arm
compared with 10.6 months for the TPC arm. The hazard ratio (HR) was 0.81 with
95% CI = (0.66, 0.99).
The results from the 120-safety update confirmed the OS results in the primary
analysis. The difference p-value was 0.014 from a stratified log-rank test. The
median survival was 13.1 for the eribulin arm compared with 10.6 months for the
TPC arm. The HR was 0.81 with 95% CI = (0.68, 0.96).
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5.2 Conclusions and Recommendations
Based on the data submitted, the study results support the claims in the primary
endpoints. Whether the size of the treatment effect is adequate for approval is a
clinical decision.
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The Applicant submitted one pivotal trial (the E7389-G000-305 trial) and is seeking
(b) (4)
a regulatory approval of eribulin for the treatment of patients with
(b) (4)
or metastatic breast cancer, who had been previously treated with at least two
prior chemotherapy regimens, including an anthracyline and a
taxane.
The E7389-G000-305 trial (the 305 trial) was an open label, randomized parallel
two-arm multi-center study of eribulin versus “treatment of physician’s choice”
(TPC) in patients with locally recurrent or metastatic breast cancer, who had been
previously treated with at least two and a maximum of five prior chemotherapy
regimens, including an anthracyline and a taxane, at least two of which must have
been given for advanced disease. In addition, patients must have been proven
refractory to their most recent chemotherapy regimen, documented by progression
on or within six months of therapy. Patients were randomized in a two-to-one ratio
to receive eribulin or TPC. Erubilin was given at 1.4 mg/m2 over two to five
minutes intravenously (IV) on Days 1 and 8 of a 21-day cycle, the target dose
regimen. TPC was defined as any single-agent chemotherapy, hormonal treatment,
or biologic therapy approved for the treatment of cancer; or palliative treatment or
radiotherapy, administered according to local practice. In this trial, all patients in
the TPC arm received active treatment.
Stratified randomization was used in the 305 trial. The stratification factors were
geographic region (North America/Western Europe/Australia, Eastern Europe, or
Latin America/South Africa), human epidermal growth factor receptor 2
(HER2/neu) status (positive, negative, or unknown), and prior treatment with
capecitabine (yes or no). For all patients, the agent that would be chosen as TPC if
the patient were randomized to the TPC arm was defined prior to the
randomization. Once the potential TPC therapy had been defined, patients were
randomized to either eribulin or TPC treatments.
Patients in the 305 trial were to continue on study treatment until unacceptable
toxicity, disease progression (or no further clinical benefit), investigator decision
that discontinuation of therapy was in the best interest of the patient, or the patient
withdrew consent.
The primary objective of the 305 trial was to compare the overall survival (OS) of
patients treated with eribulin versus TPC.
The primary efficacy endpoint in the 305 trial was OS, defined as the date of
randomization until the date of death due to any cause. For patients who did not die
(i.e., those who were lost to follow-up or who were alive at the date of data cut-off), the
time to death was censored at the time of last contact. Secondary endpoints included
progression-free survival (PFS), determined from the date of randomization until the
date of disease progression or death from any cause assessed by the independent review
of tumor assessments, and the objective response rate (ORR), defined as the number of
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patients with a confirmed complete response (CR) or partial response (PR) based on the
modified RECIST criteria assessed by the independent review divided by the number of
patients in the analysis population.

The 305 trial was planned to detect a hazard ratio of 0.75 with 80% power and a
two-sided significance level of 0.05, assuming a median OS of 9 months in the TPC
arm and 12 months in the eribulin arm. An estimated total of 630 patients (420 in
eribulin and 210 in TPC), and a maximum of 411 deaths would be required with an
estimated maximum trial duration of 26.5 months. The 305 trial also planned to
have a sample size re-estimation at 15 months after the first patient was recruited if
the death rate was smaller than expected. In the protocol amendment dated June 5,
2008, the sample size was planned to increase to a maximum of 1000 (667 in
eribulin arm and 333 in the TPC arm). The 411 required number of deaths for the
primary analysis remained unchanged. The sample size re-assessment would be
done on an ongoing basis, conducted in-house by a statistician who was blinded to
treatment assignment, and the pooled death rate was communicated to a small group
of people for decision-making purposes. Based on the DSMB meeting minutes
dated December 18, 2008, enrollment was completed after 763 patients were
randomized (one patient in the IVRS database had no treatment record), and 241
deaths had been recorded as of December 1, 2008. The sample size re-assessment
was reviewed and accepted by the FDA.
The primary analysis of OS was a stratified log-rank test stratified by those factors
used for randomization on the intent-to-treat (ITT) population. The OS statistics
would be estimated using Kaplan-Meier curves. The hazard ratio would be
estimated by a stratified Cox regression model. The analysis of PFS was the same
as that of OS. The analysis of ORR was a Fisher’s Exact Test. There was no
statistical analysis plan proposed to adjust for multiplicity between the PFS and
ORR analyses.
A formal interim analysis of OS was planned at 50% of the deaths (206 deaths) for
both superiority and futility purposes. The O’Brien and Fleming alpha spending
function was used to adjust alpha, where the nominal level was 0.003 for the
interim analysis and 0.049 for the final analysis.
The first patient in the 305 trial was randomized in November 2006, and the last patient
was randomized in November 2008. A total of 762 patients were randomized in the 305
trial: 508 in eribulin and 254 in TPC. Twelve patients were discontinued from the trial
before the start of treatment (six in the eribulin arm and six in the TPC arm). The
demographic and baseline characteristics of the patient population appeared to be
balanced. For further details regarding the design, data analyses, and results of the 305
trial, refer to the statistical review for this application by Dr. Vivian Yuan.
The data cut-off for the 305 trial was May 12, 2009, when 422 patients in the ITT
population had died. The trial met its primary objective. There were 244 (53.2%) deaths
in the eribulin arm and 123 (56.9%) deaths in the TPC arm. Treatment with eribulin
3

resulted in a 19% risk reduction for death compared with TPC [HR=0.81; (95% CI:
0.66, 0.99); p=0.041]. The median OS was 13.1 months (95% CI: 11.8, 14.3) for
eribulin and 10.6 months (95% CI: 9.3, 12.5) for TPC.
Treatment with eribulin resulted in a 13% risk reduction for disease progression
compared with TPC [HR=0.87; (95% CI: 0.71, 1.05); p=0.137]. The median PFS was
3.7 months (95% CI: 3.3, 3.9) for eribulin and 2.2 months (95% CI: 2.1, 3.4) for TPC.
There was a positive trend for PFS in support of eribulin that did not reach statistical
significance. The ORR was 12.2% [(95% CI: 9.4, 15.5); p=0.0006] for patients in the
eribulin arm and 4.7% (95% CI: 2.3, 8.4) in the TPC arm. The p-value of 0.0006 was
not adjusted for multiplicity.

The Applicant also submitted an updated OS analysis. As described by the
Applicant: “Following pre-submission discussions with the regulatory authorities in
the European Union, it became evident that the Rapporteurs would expect to see
updated survival information from the pivotal Phase 3 study (E7389-G000-305)
included in the regulatory submission, and that the data cut-off date should
represent a greater level of data maturity than that of the preplanned analysis. Given
the need to provide a validated report during the regulatory procedures, a target
level of 75% of deaths was chosen for the updated OS cut-off and a survival sweep
was initiated at a time to coincide with this estimated event level.”
The updated OS analysis was reported at 589 deaths (77.3% of enrolled patients).
Based on the updated OS analysis, there were 386 (76.0%) deaths in the eribulin arm
and 203 (79.9%) deaths in the TPC arm. Treatment with eribulin resulted in a 19% risk
reduction for death compared with TPC [HR=0.81; (95% CI: 0.67, 0.96); p=0.014].
The median OS was 13.2 months (95% CI: 12.1, 14.4) for eribulin and 10.5 months
(95% CI: 9.2, 12.0) for TPC.

Although the 305 trial demonstrated that treatment with eribulin resulted in a 19%
risk reduction for death compared with TPC for both the protocol specified OS analysis
and the updated OS analysis, whether the magnitude of 2.5 months (2.7 months for the
updated analysis) improvement in median OS based on only one trial represents a
significant clinical benefit will depend on an overall benefit to risk analysis and is
deferred to the clinical review team.
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1.

EXECUTIVE SUMMARY
1.1 Conclusions and Recommendations
The applicant submitted the data and final study report of the Study 305 to support
a new drug approval indicated for patients with locally advanced or metastatic
breast cancer who have previously received at least two chemotherapeutic
regimens, including an anthracycline and a taxane.
The data and analyses from the current submission showed a 2.5 months
improvement in median survival in the primary analysis in the eribulin arm (13.1
months) compared with the TPC arm (10.6 months). The difference was significant
with a p-value of 0.041 based on a stratified log-rank test and a HR of 0.81 with
95% CI = (0.66, 0.99).
The results from the 120-safety update confirmed the overall survival (OS) results.
The median survival improvement was 2.7 months for the eribulin arm (13.2
months) compared with the TPC arm (10.5 months). The difference was significant
with a p-value of 0.014 based on a stratified log-rank test and a HR of 0.81 with
95% CI = (0.68, 0.96).
Based on the data submitted, the study results support the claims in the primary
endpoints. Whether the size of the treatment effect from a single study are
adequate for approval depends on the risk-benefit assessment and clinical decision.
1.2 Brief Overview of Clinical Studies
Study 305 was a multi-center, Phase 3, open-label, randomized, parallel two-arm
multi-national study that enrolled patients with locally recurrent or metastatic
breast cancer comparing eribulin with treatment of physician’s choice (TPC).
Patients were pre-stratified based on the geographic region, HER2/neu status, and
prior treatment with capecitabine. Patients were randomized in a 2:1 ratio to
receive either eribulin mesylate as an intravenous (IV) bolus of 1.4 mg/m2 over 2
to 5 minutes on Days 1 and 8 every 21 days or the Treatment of Physician’s
Choice (TPC). The TPC was defined as any single agent chemotherapy, hormonal
treatment or biological therapy approved for the treatment of cancer; or best
supportive care or radiotherapy, administered according to local practice, if
applicable. Treatment with another investigational agent in the TPC group was not
allowed.
The primary study objective was to compare the overall survival (OS) of patients
treated with eribulin versus the TPC (including anti-tumor treatment of the
Investigator’s choice and palliative treatment) in patients with locally recurrent or
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metastatic breast cancer, who had received 2 to 5 prior chemotherapy regimens,
which must have included an anthracycline and a taxane as prior therapy and at
least 2 of which must have been given for locally recurrent or metastatic disease.
Patients must also have been refractory to their latest chemotherapy regimen.
1.2 Statistical Issues and Findings
The protocol-specified primary efficacy endpoint was overall survival (OS). The
secondary endpoints included progression free survival (PFS), objective response
rate (ORR) and duration of response (DoR).
The primary analysis was planned to occur when 411 deaths had been recorded. A
formal efficacy interim analysis was performed when 50% of the deaths (206
deaths) had been observed. The final primary analysis of OS was compared
between eribulin and the TPC group in the ITT population using a two-sided
stratified log-rank test at a nominal significance level of 0.049 (adjusted for the
interim analysis). Patients were stratified by HER2/neu status, prior capecitabine
treatment, and geographical region. In this report, the primary analysis was
conducted with 422 deaths.
The secondary efficacy endpoints analyzed were PFS, ORR, and duration of
response. PFS and DoR were analyzed using the same methods as OS. ORR was
analyzed using a Fisher’s exacted test, and tumor response rates in each group
were also estimated by exact Pearson Clopper 2-sided 95% confidence limits. The
results of PFS, ORR, and duration of response were based on data by the
independent assessment.
A total of 762 patients were randomized to the two arms, with 508 in the eribulin
arm, and 254 in the TPC arm.
In the primary analysis, total of 422 deaths were observed. Median survival was
2.5 months longer in the eribulin arm compared with the TPC arm (pvalue=0.041). The hazard ratio(HR) based upon a Cox model including the
randomization stratification factors as strata was 0.81 with 95% CI = (0.66, 0.99).
Median survival was 13.1 months with 95% CI = (11.8, 14.3) in the eribulin arm
and 10.6 months with 95% CI= (9.3, 12.5) in the TPC arm.
In the 120-day safety update, total of 589 deaths were observed. The updated
analysis showed median survival was 2.7 months longer in the eribulin arm
compared with the TPC arm (p-value = 0.014). The hazard ratio (HR) was 0.81
with 95% CI = (0.68, 0.96). The median survival was 13.2 months with 95% CI =
(12.1, 14.3) for the eribulin arm compared with 10.5 months with 95% CI = (9.2,
12.0) for the TPC arm.
NDA 201532/00

4 of 26

2.

INTRODUCTION
2.1 Overview
Eribulin is a synthetic analog of halichondrin B (HalB), a substance isolated from
the rare marine sponge Halichondria okadai. HalB is a large polyether macrolide
that exerts potent anti-cancer effects in cell-based and animal models of cancer.
2.1.1

Indication

The indication statement for which marketing approval is being sought was (b) (4)
(b) (4)
or metastatic breast cancer, previously treated with at least two
prior chemotherapy regimens, including an anthracycline and a
taxane.
2.1.2

Regulatory History of Drug

The clinical development of eribulin mesylate was conducted under IND 67,193
since January 2003. Meeting with the applicant included an End of Phase 2
Meeting/Breast Cancer in September 2005, a Pre-NDA Meeting in August 2007,
an End of Phase 2 Follow-up Meeting/Study E7389-G000-305 in March 2008, and
a Pre-NDA Meeting/Study E7389-G000-305 in November 2009.
A Special Protocol Agreement was reached in February 2006 for another study,
Study 301 – an open label, randomized trial comparing eribulin to capecitabine in
patients with refractory metastatic breast cancer. This study is still ongoing and is
expected to finish in March 2011. The FDA is requesting the final study report and
datasets to be submitted upon completion of the study as a Post Marketing
Commitment (PMC).
The protocol for Study 305 was discussed in the March 2008 meeting. FDA
concerned that this single study might not be robust enough to support NDA
approval. The NDA was submitted in March 2010 with data and analyses from a
single randomized Phase 3 study, Study 305.
2.2 Data Sources
Data used for review is from the electronic submission received on Jul. 31, 2009.
The network path is \\CDSESUB1\EVSPROD\NDA201532\0000.
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3.

STATISTICAL EVALUATION
3.1 Evaluation of Efficacy
The data and efficacy analyses from Study 305 will be discussed.
Part of the text, tables and figures presented in this section were adapted from the
applicant’s Clinical Study Report (CSR).

3.1.1 Study Objectives
The primary objective of the study was to compare the OS of patients treated with
eribulin versus TPC (including anti-tumor treatment of the Investigator’s choice
and palliative treatment) in patients with locally recurrent or metastatic breast
cancer, who had received 2 to 5 prior chemotherapy regimens, which must have
included an anthracycline and a taxane as prior therapy and at least 2 of which
must have been given for locally recurrent or metastatic disease.

3.1.2 Study Design
Study 305 was a multi-center, phase 3, open-label, randomized study conducted in
a total of 135 centers in 19 countries.
Patients were stratified based on the geographic region, HER2/neu status, and prior
treatment with capecitabine, and randomized to receive either eribulin mesylate as
an intravenous (IV) bolus of 1.4 mg/m2 over 2 to 5 minutes on Days 1 and 8 every
21 days or the TPC. Patients randomized to receive TPC were treated with either
single agent chemotherapy, hormonal or biological therapy, which was available in
the investigational center for the treatment of cancer, or, if no such treatment was
available, received best supportive care. The use of other investigational drugs, or
products not registered for the treatment of cancer was not allowed.
In this study, a 2:1 ratio for randomization for eribulin:TPC was used. An
independent data monitoring committee (DMC) was used to allow review of safety
of eribulin treatment in the study and to assess interim efficacy data. Prior to
randomization, the proposed TPC agent that would have been given if the patient
was randomized to TPC had to be defined and confirmed by the investigator using
the IVRS.
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3.1.3 Efficacy Endpoints
The protocol-specified primary efficacy endpoint was OS. Secondary endpoints
were PFS, ORR and DoR.
OS was defined as the time from the date of randomization until death from any
cause. PFS was defined as the time from the date of randomization until
progressive disease (PD) or death from any cause. Patients who were lost to
follow-up were censored at the date last known alive. Patients who were alive on
the data cut-off date (May 12, 2009) were censored at the data cut-off date for OS
analyses. For PFS analyses, patients who had not progressed on the data cut-off
date were censored at that date. ORR was defined as the number of patients with a
confirmed CR or confirmed PR divided by the number of patients in the analysis
population. DoR was defined as the time from first documented CR or PR until
disease progression or death from any cause.

3.1.4 Sample Size Consideration
In the final Study 305 protocol, the sample size consideration was based on the
following assumptions:
• In addition to the final analysis based on OS there would be one interim
analysis when 50% of the events (206 deaths) had been observed. The trial
could be stopped early for superiority or lack of efficacy on overall
survival.
• Median survival of 9 months and 12 months in the TPC and Eribulin arms,
respectively, i.e. a hazard ratio of 0.75.
• 2:1 randomization scheme.
• 5% two-sided type I error and 80% power
• An average accrual rate of 35 patients per month and an accrual period of
18 months.
The overall death rate in the pooled population was evaluated 15 months after the
first patient was recruited. The sample size was increased from 630 patients up to
approximately 1,000 patients (approximately 667 in the eribulin arm and
approximately 333 in the TPC arm) afterwards. In the final study protocol, it was
stated that sample size re-assessment would be done on an ongoing basis. As soon
as it became apparent that the 411 deaths would be reached within a reasonable
timeframe, recruitment would be stopped. These re-assessments were to be
conducted in-house by a statistician who was blinded to treatment assignment.
Since there was no formal comparison made between the two groups, there was no
alpha adjustment made.
The study enrolled 763 patients upon completion.
NDA 201532/00
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Review’s Comments:
According to the protocol, the sample size re-estimation was pre-planned at 15
months after the first patient had been recruited. The overall recruitment and death
rate in the pooled population were evaluated in-house by a statistician, who was
blinded to treatment assignment. The pooled sample suggested that the number of
deaths was smaller than expected, and a decision was made to increase the number
of patients enrolled from 630 to 1000. However the target number of deaths was
not changed. The protocol was changed accordingly, reviewed and agreed by FDA
in July 2008.
According to the DMC meeting minutes and previous reviews, recruitment was
stopped at 763 patients before Dec. 4, 2008. However, details of the stopping
procedure were not reported. As of Jan. 9, 2009, there were 258 deaths recorded,
with 166 in the Eribulin arm and 92 in the TPC arm.

3.1.5 Efficacy Analysis Methods
The primary final analysis for OS was a stratified log-rank test. OS was compared
between the original randomized treatment groups, irrespective of cross-over,
using a two-sided stratified log-rank test at a type I error rate of 0.049. The test
was stratified by HER2/neu status, prior capecitabine treatment and geographical
region. A Cox regression model was fitted to estimate the hazard ratio which was
also adjusted for HER2/neu status, prior capecitabine treatment, geographical
region, prior chemotherapy and ER status.
A formal interim analysis was performed when 50% of the events (206 deaths)
were observed. To maintain an overall significance level of 0.05, a Lan DeMets
implementation of the O’Brien and Fleming alpha spending function was used to
create a stopping rule for superior efficacy. With this approach, the nominal
significance level of the first interim test was 0.003 and the nominal significance
level of the final analysis was 0.049.
The analysis of PFS was based on the independent review of tumor assessments,
and tested using a 2-sided stratified log-rank test at 5% significance level.
The analysis of ORR was based on the independent review of disease assessments
and a Fisher’s exact test. Tumor response rates in each group were also estimated
by exact Pearson Clopper 2-sided 95% confidence limits.
The analysis of DoR was based on the independent review of disease assessments
and the analysis method was similar to that of PFS.
NDA 201532/00
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No statistical analysis plan controlling the overall false positive rate for the
secondary endpoints was specified.

3.1.6 Applicant’s Results and Statistical Reviewer’s
Findings/Comments
3.1.6.1

Study Population

Patients enrolled were women, aged ≥18 years, with locally recurrent or metastatic
breast cancer who had received two to five prior chemotherapy regimens, which
had to contain an anthracycline and a taxane component, at least two of which had
to be given for locally recurrent or metastatic disease. Patients had to prove
refractory to the most recent chemotherapy, documented by progression on or
within six months of that therapy.
A total of 762 patients were randomized to the two study arms. Of these patients,
508 were randomized to the eribulin arm, and 254 were randomized to the TPC
arm. The patient disposition is summarized in Table 3.1.6.1.1 (adapted from CSR,
page 52), and up to the data cut-off date May 12, 2009.
As of May 12, 2009, the percentages of patients who discontinued treatment were
95.3% (484/508) in the eribulin arm and 96.1% (244/254) in the TPC arm. The
percentages of patients who discontinued due to adverse events were 9.8%
(50/508) in the eribulin arm and 9.4% (24/254) in the TPC arm. Majority of the
patients in both treatment arms discontinued due to disease progression.
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Table 3.1.6.1.1 Patient Disposition (ITT)
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The most common therapy type in the TPC group was chemotherapy, which was
planned for 246 (96.9%) patients and actually received by 238 (93.7%) patients.
The following table is a summary of the treatments.
Table 3.1.6.1.2 Treatments (ITT)
Treatment
Eribulin
TPC: Vinorelbine
TPC: Gemcitabine
TPC: Capecitabine
TPC: Taxanes
TPC: Anthracyclines
TPC: Hormone therapy
TPC: Others

NDA 201532/00

Assigned
(%)
508 (100.0)
65 (25.6)
46 (18.1)
45 (17.8)
41 (16.1)
24 (9.4)
8 (3.1)
25 (9.8)

Actual
(%)
503 (99.0)
61 (24.0)
46 (18.1)
44 (17.3)
38 (16.1)
24 (9.4)
9 (3.5)
25 (9.8)
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3.1.6.2

Demographic and Other Baseline Characteristics

Demographic and disease characteristics at baseline for the ITT population were
summarized by treatment group in Table 3.1.6.2.1 (adapted from the CSR, page
58).
Table 3.1.6.2.1 Demographics and Disease Characteristic at Baseline (ITT)
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Number of prior therapies was also an important baseline factor for this trial. The
following table lists the summary of the anti-cancer therapies prior to the trial
(adapted from page 63 of the CSR).
Table 3.1.6.2.2 Prior Anti-cancer therapy (ITT)

Reviewer’s comments:
The demographic and baseline characteristics of the ITT population are generally
balanced over the two arms.
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3.1.6.3

Efficacy Analysis

Primary Endpoint Analyses: Overall Survival
The primary endpoint was OS. Table 3.1.6.3.1 summarizes the main efficacy
analysis results for final OS data. There were total of 422 deaths observed between
the two arms, and 340 patients were still alive at the data cut-off. Since there was
an efficacy interim analysis at 50% of the information were observed, the adjusted
alpha level for the final log-rank test was 0.049.
The primary analysis showed the OS was improved with the stratified log-rank test
p-value = 0.041. The median survival was 13.1 months for the eribulin arm
compared with 10.6 months for the TPC arm. The hazard ratio (HR) was 0.81 with
95% confidence interval (0.66, 0.99).
Table 3.1.6.3.1 Results of OS Primary Analysis
Number of Deaths (%)
Median Survival (95% CI)
p-value
HR

NDA 201532/00

Eribulin
N = 508
274 (53.9%)
13.1 (11.8, 14.3)

TPC
N= 254
148 (58.3%)
10.6 (9.2, 12.5)
0.041
0.81 (0.66, 0.99)
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Figure 3.1.6.3.1 shows the estimated Kaplan-Meier curve for the distribution of
OS.
Figure 3.1.6.3.1 K-M Curve of OS

Reviewer’s comments:
The reviewer conducted sensitivity analysis to check the robustness of the
primary analysis results. Most of these analyses were also reported by the
applicant.
1. The per protocol (PP) population included patients in the ITT population who
met the major inclusion criteria and who did not have any other major protocol
violation. A total of 674 patients were included in the PP population, with 49
excluded in the eribulin arm and 38 excluded in the TPC arm from the ITT
population. The estimates were similar to those of the ITT population. However,
the result from the log-rank test was not statistically significant. The analysis
results are summarized below:

NDA 201532/00

16 of 26

Table 3.1.6.3.2 Results of OS Analysis in PP Population
Eribulin
N = 459
244 (53.2%)
13.1 (11.8, 14.3)

TPC
N = 216
123 (56.9%)
10.6 (9.3, 12.5)
0.066
0.81 (0.65, 1.02)

Number of Deaths (%)
Median Survival (95% CI)
p value
HR

2. Two more sensitivity analyses were performed on the ITT population. The
pre-specified final analysis for OS was to be conducted at 411 deaths using a
stratified log-rank test on the ITT population. Sensitivity analyses were
performed using an un-stratified log-rank test and testing only the first 411
deaths. It was observed that most of these results were consistent to the primary
efficacy analysis result. The unstratified log-rank test was not significant, while
the test for the first 411 deaths data were showing statistically significant result.
The results are summarized in the following table.
Table 3.1.6.3.3 OS Sensitivity Analyses
Stratified
Unstratified
At 411 Deaths

N
762
762
762

p-value
0.041
0.065
0.040

HR
0.809
0.829
0.807

95% CI
(0.66, 0.99)
(0.68, 1.01)
(0.66, 0.99)

3. Additional sensitivity analyses were also performed on certain subgroups.
Please refer to Section 4.2 for results of the subgroup analyses.
Secondary Endpoints Analyses: PFS, ORR and DoR
The secondary endpoints were PFS, ORR and DoR. There was no statistical plan
to adjust alpha for multiple comparisons among secondary endpoints. DoR was not
based on randomization.
Table 3.1.6.3.2 summarizes the main efficacy analysis results for final PFS data by
independent review. There were total of 521 events observed between the two
arms at the data cut-off.
The final analysis showed there was no statistically significant improvement in the
median PFS based on a stratified log-rank test (p-value = 0.137). The median PFS
was 113 days for the eribulin arm compared with 68 days for the TPC arm. The
related HR was 0.87 with 95% CI = (0.71, 1.05). This analysis was not conducted
at pre-specified number of events.
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Table 3.1.6.3.4 Progression Free Survival
Number of Events (%)
Median PFS (95% CI)
p-value
HR

Eribulin
N =508
357 (70.3%)
3.7 (3.3, 3.8)

TPC
N = 254
164 (64.6%)
2.2 (2.1, 3.4)

0.137
0.87 (0.71, 1.05)

Figure 3.1.6.3.2 shows the estimated Kaplan-Meier curve for the PFS distribution.
Figure 3.1.6.3.2 K-M Curve of PFS

Objective Response Rate
Response rate was a secondary endpoint planned in the protocol. There were 57
(11.2%) and 10 (3.9%) complete and partial responses reported in the eribulin arm
and the TPC arm, respectively. A Fisher’s exact test was utilized. The confidence
intervals for the response rates were (8.6%, 14.3%) for the eribulin arm and (1.9%,
7.1%) for the TPC arm.
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The following table summarized the results for the ORR.
Table 3.1.6.3.5 Objective Response Rate

Objective Response Rate
(CR+PR)
Complete Response (CR)
Partial Response (PR)
Stable Disease (SD)
Progressive Disease (PD)
Non Evaluable (NE)
Unknown (UN)

Eribulin
n=508
(%)

TPC
n=254
(%)

57 (11.2)
3 (0.6)
54 (10.6)
208 (40.9)
190 (37.4)
47 (9.3)
6 (1.2)

10 (3.9)
0
10 (3.9)
96 (37.8)
105 (41.3)
40 (15.8)
3 (1.2)

p-value

0.0006

Reviewer’s comments:
The result of PFS analysis was not statistically significant. However, it showed a
similar trend to the result of OS. For the results of ORR analysis, the Fisher’s
exact test for ORR was significant. However, since no statistical analysis plan was
pre-specified to control the overall alpha, the p-values were considered to be
nominal. In addition, the response rates were low. There were only 11% patients
responded to the eribulin therapy, and less than 1% were complete response.
Duration of Response
Among the 57 patients in the eribulin arm that responded, 31 progressed before the
data cut-off date, the median duration of response was 4.2 months with 95% CI
(3.8, 5.0). Among the 10 patients in the TPC arm that responded, 3 progressed
before the data cut-off date, the median duration of response was 6.7 months with
95% CI = (3.4, 7.0).
Reviewer’s comments:
The analysis for DoR was performed on responders only (8.8% of the whole
sample size) and was not a randomized comparison.
Updated OS Analysis
On Jul. 28, 2010 the applicant submitted an updated OS analysis in the 120-day
safety report. At the data cut-off date Mar. 3. 2010, there were total of 589 deaths
observed between the two arms, which was 77.3% of the enrolled patients. Among
these deaths, 386 were in the eribulin arm (76.0%) and 203 (79.9%) were in the
TPC arm.
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The updated analysis showed the median survival was 2.7 months longer in the
eribulin arm compared with the TPC arm (p-value = 0.014). The HR was 0.81 with
95% CI = (0.68, 0.96). The median survival was 13.2 months with 95% CI = (12.1,
14.3) for the eribulin arm compared with 10.5 months with 95% CI = (9.2, 12.0)
for the TPC arm.
Table 3.1.6.3.6 Results of OS Updated Analysis
Number of Deaths (%)
Median Survival (95% CI)
p value
HR

Eribulin
N = 508
386 (76.0%)
13.2 (12.1, 14.3)

TPC
N = 254
203 (79.9%)
10.5 (9.2, 12.0)

0.014
0.81 (0.68, 0.96)

Figure 3.1.6.3.3 shows the estimated Kaplan-Meier curve for the distribution of
OS.

Reviewer’s Comments:
The results from the updated OS analysis confirmed those of primary analysis.
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3.2 Evaluation of Safety
Please refer to the Clinical Review of this application for details of the safety
evaluation.

4.

FINDINGS IN SPECIAL/SUBGROUP POPULATIONS
4.1 Gender, Race and Age
Since all patients enrolled in the study were females, subgroup analyses for gender
were not conducted.
Table 4.1.1 presents the summary statistics of OS by age group (<65 vs. ≥65).
Table 4.1.1 Results of OS Analysis by Age
Eribulin
Age < 65
N
Number of Deaths (%)
Median Survival (95% CI)
HR
Age ≥ 65
N
Number of Deaths (%)
Median Survival (95%)
HR

TPC

414
197
222 (53.6%)
120 (60.9%)
13.0 (11.6, 14.6)
10.3 (8.7, 12.0)
0.79 (0.64, 0.99)
94
57
52 (55.3%)
28 (49.1%)
13.1 (10.8, 15.3)
11.4 (8.2, NE)
0.96 (0.61, 1.53)

Table 4.1.2 presents the summary statistics of OS by race (Caucasians vs. NonCaucasians).
Table 4.1.2 Results of OS Analysis by Race
Eribulin
Caucasians
N
Number of Deaths
Median Survival
HR
Non-Caucasians
N
Number of Deaths
Median Survival
HR

NDA 201532/00

TPC

470
233
249 (53.0%)
136 (58.4%)
13.1 (12.0, 14.6)
10.7 (9.3, 12.5)
0.80 (0.65, 0.99)
38
21
21 (55.3%)
12 (57.1%)
9.5 (5.7, 14.4)
8.9 (5.7, NE)
1.19 (0.60, 2.37)
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Reviewer’s comments:
The analyses showed that the median survival was longer among younger patients
(<65 years), but the older group reported a smaller proportion of deaths. The
Caucasians reported a better survival benefit than the non-Caucasians. Both
observations were under the caveat that the sample sizes in the age ≥ 65 subgroup and
the non-Caucasian subgroup were relatively small.
4.2 Other Special/Subgroup Populations
The applicant also reported analysis for certain subgroups. The following figure
summarizes the subgroup analysis (adapted from CSR page 77).
Figure 4.2.1 Subgroup Analysis of OS (ITT population)

NDA 201532/00

22 of 26

NDA 201532/00

23 of 26

Reviewer’s Comments:
The subgroup analyses for OS were verified by this reviewer. The majority of the
subgroup analysis results were consistent with the overall result. Some of the
particular subgroups are discussed in detail in the following.
1. The survival effect in the first regional strata, North America/West
Europe/Australia showed a stronger result than the overall population. The
subgroup analysis for USA patients also showed the same trend. However, the
point estimate of HR for the USA patients was 0.93, higher than the overall HR
estimate 0.81. This analysis showed that eribulin might not be as effective to the
US population compared with the west European/Australian patients. However, the
sample size was small in the US.
2. Among other subgroup analyses, patients with prior capecitabine treatment showed
a better effect than those without. The HRs were 0.77 with 95% CI = (0.61, 0.97)
for patients with prior capecitabine and 0.94 with 95% CI =(0.62, 1.44) for patients
without. Since prior capecitabine usage was generally balanced over the two arms,
this indicates that eribulin might be more effective to patients with prior
capecitabine use.
3. Since HER2 positive is associated with increased disease recurrence and worse
prognosis, subgroup analysis were also conducted for HER2 positive and negative
patients. Patients with positive HER2 status had a shorter median survival in both
arms. However, eribulin showed a trend that it might reduce related risk further for
HER2 positive patients. The HRs were 0.76 with 95% CI = (0.47, 1.24) for HER2
positive patients and 0.82 with 95% CI (0.82, 1.03) for HER2 negative patients.
4. For those patients who were ER/PR/HER2 triple negative, eribulin showed a trend
to be more effective than TPC, with HR = 0.71 and 95% CI = (0.47, 1.24).
5. In this study there were 403 patients (53.1%) had received more than 3 prior
chemotherapies, and for this subgroup the HR was 0.84 with 95% CI = (0.64,
1.10). There were 190 patients (25.0%) had received more than 3 prior
chemotherapies in metastatic setting, and for this subgroup the HR was 0.90 with
95% CI = (0.60, 1.35). Though the results were not statistically significant, it
showed a trend that eribulin were more effective than TPC.
6. There were 72 patients who were HER2 positive and received >3 prior
chemotherapies. The analysis showed a trend that eribulin might be effective for
this subgroup, under the caveat on the small sample size. The HR was 0.77 with
95% CI = (0.41, 1.43).
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7. For those patients who had more than 2 organs involved, eribulin showed a trend
to be more effective than TPC, with HR = 0.71 and 95% CI = (0.47, 1.24).
8. Patients received same therapy more than once at different time may respond
differently new therapies. For patients who did not receive same therapies more
than once before entering the trial, either in metastatic setting or any setting, the
HR estimates were 0.70, lower than the overall population. This indicates that
eribulin might be more effective for these patients.
And the following table summarizes the points discussed above for the subgroup
analyses.
Table 4.2.1 Results of OS Subgroup Analyses
Subgroups
N. America /
W. Europe / Australia
USA

N
Eribulin TPC

Median (95% CI)
Eribulin
TPC

HR (95% CI)

325

163 13.1 (11.8,14.7) 10.1 (8.4,10.9) 0.73 (0.57, 0.92)

100

46

370

189 12.9 (11.7,14.3) 10.1 (7.7,11.4) 0.77 (0.61, 0.97)

138

65

HER2/neu Positive
HER2/neu Negative
Triple Negative

83
373
93

40 11.3 (9.4,12.3) 9.1 (7.3, 13.0) 0.76 (0.47, 1.26)
192 13.2 (12.1, 14.7) 10.5 (8.4,14.2) 0.81 (0.64, 1.02)
51
9.5 (7.1,13.8)
7.0 (4.7,8.9) 0.71 (0.46, 1.10)

w/ Prior >3 Chemos
w/ >3 Chemos in
Metastatic setting
HER2 + & >3 Chemos
w/ >2 Organs Involved

264

139 12.5 (10.7,13.8) 10.2 (8.2,13.0) 0.84 (0.64, 1.10)

117

73

11.7 (9.2,13.8)

10.0 (6.0,14.6) 0.90 (0.60, 1.35)

49
133

23
84

11.5 (9.3,12.3)
9.2 (7.6,11.1)

9.1 (7.2,13.1)
6.8 (5.7,10.3)

362

180

13.6 (12.0,14.9) 10.2 (8.4,12.0) 0.70 (0.55, 0.89)

419

204

13.2 (12.0,14.7) 10.2 (8.4,11.4) 0.70 (0.56, 0.87)

w/ Prior Capecitabine
Treatment
w/o Prior Capecitabine
Treatment

No Repeated Therapy
in Any Setting
No Repeated Therapy
in Metastatic Setting

13.1 (10.7,15.3) 10.7 (7.0,18.0) 0.93 (0.59, 1.46)

13.4 (11.1,18.4) 12.0 (10.0, NE) 0.94 (0.62, 1.44)

0.77 (0.41, 1.43)
0.81 (0.57, 1.17)

5. SUMMARY AND CONCLUSIONS
5.1 Statistical Issues and Collective Evidence
The primary analysis showed that OS was improved with the stratified log-rank
test p-value = 0.041. The median survival was 13.1 months for the eribulin arm
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compared with 10.6 months for the TPC arm. The hazard ratio (HR) was 0.81 with
95% CI = (0.66, 0.99).
The results from the 120-safety update confirmed the OS results in the primary
analysis. The difference p-value was 0.014 from a stratified log-rank test. The
median survival was 13.1 for the eribulin arm compared with 10.6 months for the
TPC arm. The HR was 0.81 with 95% CI = (0.68, 0.96).
5.2 Conclusions and Recommendations
Based on the data submitted, the study results support the claims in the primary
endpoints. Whether the size of the treatment effect is adequate for approval is a
clinical decision.
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