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Pre-meeting briefing

Eribulin for treating locally advanced or metastatic
breast cancer after two or more prior chemotherapy
regimens

This slide set is the pre-meeting briefing for this appraisal. It has been prepared
by the technical team with input from the committee lead team and the committee
chair. It is sent to the appraisal committee before the committee meeting as part
of the committee papers. It summarises:

* the key evidence and views submitted by the company, the consultees and
their nominated clinical experts and patient experts and

» the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the first appraisal committee meeting and
should be read with the full supporting documents for this appraisal.

Please note that this document includes information from the ERG before the
company has checked the ERG report for factual inaccuracies.

The lead team may use, or amend, some of these slides for their presentation at
the Committee meeting.

AE Adverse event

Cl Confidence Interval

CR Complete response

ER Oestrogen receptor

ERG Evidence Review Group

HER2 Human epidermal growth factor receptor 2
HR Hazard ratio

HRQolL Health Related Quality of Life

ICER Incremental cost-effectieness ratio
ITT Intention to treat

LABC Locally advanced breast cancer
MA Marketing Authorisation

MBC Metastatic breast cancer

ORR Overal response rate

0S Overall survival

PaR Partial Response

PFS Progression-free survival

PPS Post-progression survival

QALY Quality-adjusted life year

SMPC Summary of Product Charactersitics
TPC Treatment physician's choice

Premeeting briefing document
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Key decision points

« |s there a high unmet medical need? What are the current options for this
population?

« Are the results of the EMBRACE trial generalisable?

* |Is the comparator TPC (Treatment physician's choice) used by the company
appropriate?

« |s it appropriate to focus on Subgroup 2 of the company submission
(previously treated with at least two prior chemotherapeutic regimens for
advanced disease which includes capecitabine) or is the ITT population of
EMBRACE trial more relevant to the current appraisal?

« What is the Committee’s view on the issues around cost-effectiveness?

— Utility values (mapping algorithm, sources and utility value for
progressive disease)

— Dose calculations for eribulin

— Administration costs post 6 months treatment

— Cost calculations for the comparators

— Cost calculations for subsequent lines of therapy

* What is the most plausible ICER?
* Does eribulin fulfil the end of life criteria?

Premeeting briefing document
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Background

* |In their submission, the company separated the population of the
scope into two subgroups:

— Subgroup 1: HER2-negative patients with locally advanced or
metastatic breast cancer (LABC/MBC), whose disease has
progressed after one prior chemotherapy regimen in the
advanced setting.

— Subgroup 2: Patients with LABC/MBC whose disease has
progressed after at least two prior chemotherapeutic regimens
for advanced disease which includes capecitabine (if
indicated).

* The current appraisal will focus on the review of TA250, and will
consider a population of people with ‘locally advanced or metastatic
breast cancer that has progressed after two or more prior
chemotherapeutic regimens for advanced disease (including
anthracycline and a taxane, unless these treatments were not
suitable)’.

The approach taken by the company considerably increased the complexity of the appraisal,
therefore it was agreed to separate it into two appraisals.

The first (current appraisal), will focus on the review of TA250, and will consider a population of
people with ‘locally advanced or metastatic breast cancer that has progressed after two or more
prior chemotherapeutic regimens for advanced disease (including anthracycline and a taxane,
unless these treatments were not suitable)’.

Currently eribulin is available to people with LABC/MBC whose disease has progressed after at
least two prior chemotherapeutic regimens via the CDF.

However the interim funding will expire soon, therefore it is important to appraise the CDF
indication first and according to the originally set timelines.

Premeeting briefing document
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TA250 Eribulin for the treatment of locally
advanced or metastatic breast cancer

* Previously did not recommend eribulin for the treatment of locally
advanced or metastatic breast cancer that has progressed after at
least two chemotherapy regimens for advanced disease

« Changes since TA250:

— The list price of eribulin increased, but the company offered a higher
PAS discount, which has been approved by the Department of Health

— The marketing authorisation for eribulin has been extended and now
incudes people with LABC/MBC who have progressed after at least one
chemotherapeutic regimens for advanced disease

— The company presented results for comparing eribulin with TPC instead
of individual treatment options as did in the submission for TA250

— Updated survival results became available from the EMBRACE trial,
after 95% of patients had died. In TA250 results after 55% of patients
died were available only.

— Eribulin has been available via the CDF

— Data are available from audits from 5 hospitals in the UK.

In TA250, the committee’s preferred comparator was TPC, because

- the individual comparisons restricted the population to too small,

- They were based on post-hoc analysis

- the trial was not powered to detect differences between eribulin and individual groups

- the analysis of eribulin vs. individual drugs had been done without appropriate adjustment for
multiple testing

In TA250, the committee expressed concerns about the toxicity profile of eribulin and the
uncertainties about health-related quality of life

It also considered that the less frequent administration of vinorelbine, the use of generic prices
to estimate the price of the comparators and the national discounts available to the NHS for
vinorelbine would result in a further increase in the ICER per QALY gained.

Most plausible ICER presented in the ERG exploratory analysis was above £68,600 per QALY
gained for eribulin compared with TPC

For further details on the issues raised in TA250 see page 11 of the Company Submission
(Executive Summary)

Premeeting briefing document
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Locally advanced or metastatic
breast cancer

+ Breast cancer arises from the tissues of the ducts or lobules of the breast.
‘Locally advanced’ cancer describes tumours that are larger than 5 cm in
size, and may have grown into the skin or muscle of the chest or nearby
lymph nodes. Metastatic breast cancer describes disease that has spread to
another part of the body, such as the bones, liver, or lungs.

+ Over 44,800 people were diagnosed with breast cancer in England in 2013,
and there were approximately 9800 deaths from breast cancer in 2012

+ Approximately 16% of people with invasive breast cancers have locally
advanced or metastatic disease when they are diagnosed, and around 35%
of people with early or locally advanced disease will progress to metastatic
breast cancer

+ The estimated patient numbers with locally advanced or metastatic breast
cancer which progressed after at least two prior chemotherapeutic regimens
for advanced disease which includes capecitabine (if indicated) are between
1125 -1500 patients (see section 2.7 of the ERG report and table 86 of
company submission).

Also see section 3 of the company submission.

Premeeting briefing document
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Treatment pathway
for people having chemotherapy for advanced
breast cancer

NICE Clinical Guideline 81: Advanced breast cancer: diagnosis and treatment

. Anthracycline- Docetaxel monotherapy
18t line . o
based regimens or gemcitabine

e Capecitabine, vinorelbine

2" line L
or gemcitabine
31 |ine Vinorelbine or Eribulin
capecitabine

4t line Eribulin

Recently published data from audits undertaken at three UK hospitals showed that more than
80% of patients had received prior capecitabine when prescribed eribulin under the CDF (as third

or subsequent line of treatment).

Premeeting briefing document
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Eribulin

Marketing
Authorisation in
the UK (2014)

Mechanism of
action

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
anthracycline and a taxane in either the adjuvant or metastatic setting
unless these treatments were not suitable.

This appraisal only focuses on the original licence indication: locally advanced
or metastatic breast cancer that has progressed after at least two prior
chemotherapeutic regimens for advanced disease (including anthracycline
and a taxane, unless these treatments were not suitable).

It is a synthetic analogue of halichondrin B, which inhibits tubulin
polymerisation. The destabilisation of tubulin polymers disrupts the
assembly and formation of microtubules, which in turn arrests cancer
cell division.

Dosage and
administration

The recommended dose of eribulin as the ready to use solution is
1.23 mg/m? which should be administered intravenously over 2 to 5
minutes on days 1 and 8 of every 21-day cycle

Costs

+ £361 per 0.88mg/2ml solution for injection vial

+  £541.50 per 1.32mg/3ml solution for injection vial

A Patient Access Scheme has been approved by the Department of
Health for eribulin /

The company emphasised in its submission that eribulin is a ready to use solution in a vial, and
there is no need for reconstitution or dilution, as it is the case of many IV chemotherapeutic

agents.

It is administered as a 2-5 minute IV infusion.

It requires no premedication to prevent hypersensitivity.

The indication in the orange rectangle is identical to the CDF indication and that is what this
current appraisal is focusing on (i.e. the review of TA250).

Premeeting briefing document
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Decision problem

Final Scope Company submission

Population Adults with locally advanced or | Subgroup 2:
metastatic breast cancer that Patients with LABC/MBC whose disease
has progressed after at two or | has progressed after at least two prior
more prior chemotherapeutic | chemotherapeutic regimens for advanced
regimens for advanced disease which includes capecitabine (if
disease (including anthracycline | indicated)
and a taxane, unless these
treatments were not suitable)

Intervention Eribulin

Comparators | * Vinorelbine + Treatment of Physician’s Choice (TPC),
+ Capecitabine including: Vinorelbine, Gemcitabine,
+ Gemcitabine Anthracyclines (Doxorubicin), Taxanes

(Paclitaxel and Docetaxel)

Outcomes * Overall survival
+ Progression free survival
* Response rate
« Adverse effects of treatment
+ Health related quality of life

The company also used a mixed comparator, a ‘mix of 50% gemcitabine and 50% vinorelbine
(including both oral and IV formulation)’ in sensitivity analysis in order to reflect the final scope.

Premeeting briefing document
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Comments from Breast Cancer Now ()

» Living with MBC is difficult for both the patient and their family

+ Itis a heavily pre-treated patient population, therefore there is an increased
risk for drug resistance

+ Many newer, very effective treatment have only been available through the
CDF and are currently reappraised by NICE, therefore their future availability
is uncertain

« Current treatment options are limited, therefore more options would be
appreciated by patients

+ Common side effects of these treatments are hair loss, nausea, vomiting
and fatigue

+ Willingness to accept side effects varies from patient to patient, quality of life
is just as important as length of life and being able to spend quality time with
their loved ones. Therefore a modest survival benefit might not justify
serious side effects for them

+ People with triple negative breast cancer would likely to benefit the most
from an additional treatment option, as there is no targeted treatment
available for the condition, whereas cancers with ER and HERZ2 receptors
have access to some targeted therapies. 9

Submission was received from one consultee, Breast Cancer Now, a patient organisation.

Additional comment:

Triple negative patients are also tend to be younger (it is more common in women under 40),
who have smaller children

Premeeting briefing document
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Comments from Breast Cancer Now (ll)

« Eribulin is not an expensive treatment and it has been shown in trials that
extends life by an average of three months longer than capecitabine
« This survival benefit is greater when looking specifically at patients with
HERZ2- breast cancer, an indication where very little progress has been seen
in recent years
* It controls the symptoms of the disease (including pain) better
+ Five audits of use of eribulin were carried out at hospitals in England with
270 patients and shown that eribulin:
— is generally well tolerated
— performs as well in clinics as it does in trials with similar survival
benefits and toxicities, particularly for patients who have previously
received more than one previous chemotherapy regimen for metastatic
breast cancer

* In addition, the contacted clinicians said that they value having the option of
eribulin for patients, particularly at the end of their lives

10

Submission was received from one consultee, Breast Cancer Now, a patient organisation.

Premeeting briefing document 10
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Clinical-effectiveness evidence

Company submission section 4

Premeeting briefing document
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Overview of the clinical evidence

« The company presented the results of 2 RCTs in
the submission:

— EMBRACE trial (Study 305), the pivotal trial for the
population of the current appraisal, was the main
source of clinical evidence

— Study 301 trial was used for applying for the licence
extension, in the context of this appraisal, this was
only used to provide HRQoL data, which was not
assessed in the EMBRACE trial.

12
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Clinical trial evidence — RCT evidence
EMBRACE trial

Phase lll, open label, multicentre, randomised controlled trial

N=762, women with locally advanced or metastatic breast cancer, who
had received 2 to 5 chemotherapy regimens for advanced disease

n=508; Eribulin mesylate This is equivalent to the licensed dose

1.4 mg/m2 2-5 min IV specified in the SMPC (1.23 mg/m2 which

infusion on Days 1 and 8 of should be administered intravenously over

a 21-day cycle 2 to 5 minutes on Days 1 and 8 of every
21-day cycle

n=254; TPC (any available single agent chemotherapy, hormonal
treatment or biological therapy approved for the treatment of cancer,
radiotherapy or best supportive care). The selection of the TPC agent
took place prior to randomisation.

Primary outcome: OS

Secondary outcomes: PFS, ORR, safety

Previously treated with capecitabine (73.4% of ITT)
13

Source: Section 4 of company submission

The company’s literature search identified one randomised controlled trial, which was relevant to
the decision problem. The EMBRACE trial.

This was the primary source of clinical-effectiveness evidence.

The subgroup of LABC/MBC previously treated with capecitabine is referred to as Subgroup 2 in
the company submission and that served as a basis for this appraisal.

The selection of the TPC agent took place prior to randomisation and patients were randomised
in a 2:1 ratio to receive either eribulin or TPC.

Premeeting briefing document 13
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Patient characteristics
EMBRACE trial (ITT population)

Median age, years (range) 55.0 years (28—-85) 55.0 years (27-81)
Geographic + North America, 325 (64.0%) 163 (64.2%)
region, n (%) Western
Europe, Australia
* Eastern Europe 129 (25.4%) 64 (25.2%)
* Latin America, 54 (10.6%) 27 (10.6%)
South Africa
HER2 status, + 83 (18.0%) 40 (17.2%)
n (%) - 373 (81.1%) 192 (82.8%)
Unknown 4 (0.9%) 0
Triple (ER/PR/HER2- 93 (18.3%) 51 (20.9%)
negative, negative)
n (%)

Abbreviations: ITT, Intent-to-treat; TPC, Treatment of Physician’s Choice; HER2,
Human epidermal growth factor receptor 2
Source: Table 19 and 20, Company submission

14

The majority of the patients were involved in the trial from the North America, Western Europe,
Australia region.

More than 80% of the patients had HER2 negative breast cancer and above 18% were in the
subgroup of people with triple negative breast cancer, which was identified by the patient
organisation as the subgroup with highest unmet medical need.

Premeeting briefing document
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Prior treatments
EMBRACE trial (ITT population)

No. of prior 1 1 (0.2%)

chemotherapy 2 5 (12.8%) 1(12. 2%)
regimens 3 176 (34.6%) 83 (32.7%)
(adjuvant and 4 166 (32.7%) 79 (31.1%)
LABC/MBC 5 85 (16.7%) 1 (20.1%)
setting), n (%) =6 13 (2.6%) 9 (3.5%)
No. of patients Taxanes 503 (99.0%) 251 (98.8%)
who previously Anthracyclines 502 (98.8%) 250 (98.4%)
(adjuvant and Capecitabine 370 (72.8%) 189 (74.4%)
LABC/MBC

setting) received,

n (%)

Abbreviations: TPC, Treatment of Physician's Choice; LABC, locally advanced
breast cancer; MBC, metastatic breast cancer
Source: Table 21, Company submission

15

The majority of the patients had 3 or 4 previous chemotherapy regimens before treatment with
eribulin.

Approximately 73% of patients had prior capecitabine, which according to the company and the
ERG seems to reflect current clinical practice in the UK.

Premeeting briefing document
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EMBRACE results

« Comparator was Treatment of Physician's choice (TPC):

— Chemotherapy (vinorelbine, gemcitabine, capecitebine, taxanes
anthracyclines, others)

— Hormonal therapy (fulvestrant, letrozole, exemestane, tamoxifen)

» The company conducted a primary analysis of overall survival,
when the primary endpoint was met, when 55% of patients died

* The company conducted updated analysis when 77% of patients
died.

» The company presented the results of a further updated analysis
when 95% of patients died. The result of this analysis has been
used for the cost-effectiveness analysis

16

Source: section 4.7 of company submission

Premeeting briefing document
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EMBRACE results

Survival results (further updated analysis after 95% of patients died)

Eribulin TPC Eribulin TPC

(n =508) (n =254) (n=370) (n=189)
Median 13.24 10.55 13.0 10.1

(12.06,14.4) (9.23,12) (11.7,13.8) (7.7,11.4)
Difference in medians 2.7 (1,4.4) 2.9 (Cls N/A)
Stratified log-rank test p=0.011 p = 0.008
Hazard ratio 0.815 (0.696, 0.955) 0.78 (0.65, 0.94)
Median 3.61(3.29,3.75) 217 (1.97, 3.6 (3.3,3.8) 2.1 (1.9, 2.2)

2.76)

Difference in medians 1.4 (Cls N/A) 1.5 (Cls N/A)
Stratified log-rank test p =0.002 p < 0.001
Hazard ratio 0.771 (0.651, 0.913) 0.68 (0.56, 0.83)
Abbreviations: ITT, intention to treat; TPC, treatment physician’s choice; Cl,
confidence interval; OS, overall survival, PFS, progression —free survival 17

Eribulin was associated with statistically significant improvement in overall survival compared
with TPC according to all of the data cuts (after 55%, 77% and 95% of patients died)

And in both the ITT population and in Subgroup 2 according to the latest data cut (after 95% of
patients died).

Premeeting briefing document
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EMBRACE results

Kaplan-Meier analysis of overall survival: EMBRACE, Subgroup 2; further
updated analysis after 95% of patients died)

Overall Survival (OS) - first 5 years
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Source: Figure 34 of company submission

Kaplan-Meier results for the ITT population for the further updated
analysis after 95% of patients died were not presented in the company
submission.

Premeeting briefing document
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EMBRACE results

Kaplan-Meier analysis of progression-free survival: EMBRACE, Subgroup 2,
further updated analysis after 95% of patients died)
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Source: Figure 33 of company submission
Kaplan-Meier results for the ITT population for the further updated
analysis after 95% of patients died were not presented in the company

. . 19
submission.
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EMBRACE results

Objective response rate results (ITT population, primary analysis after
55% of patients died)

Eribulin (n=468) TPC (n=214)
n (%) n (%)
ORR [CR or PaR] 62 (13.2) 16 (7.5)
95% ClI (10.3, 16.7) (4.3, 11.9)
p-value 0.028
CR 1 (0.2) 0
PaR 61 (13.0) 16 (7.5)

Abbreviations: ORR, objective response rate; CR, complete response;
PaR, partial response; Cl, confidence interval
Source: table 27 of company submission

Objective results rate results for the further updated analysis after 95% of
patients died were not presented.

The results of the investigator review have been used in the cost-
effectiveness model, because it was considered to represent UK cIinicaI20
practice.

Eribulin was associated with a statistically significant improvement in overall response rate (ORR)
according to both the independent and the investigator review.

The results by the independent review showed 12.2% ORR for eribulin and 4.7% ORR for TPC.

The majority of this benefit however came from partial response and not complete response.

Premeeting briefing document
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Health Related Quality of Life evidence
— Study 301

* Health-related quality of life data was not collected in the EMBRACE trial

+ Therefore the company used HRQoL results from Study 301 in the analysis

+ Data from EORTC QLQ-C30 (version 3.0) and the breast module QLQ-BR23
(version 1.0) instruments were collected in Study 301

* For the cost-effectiveness analysis global health status results from the
EORTC QLQ-C30 questionnaire were used and was mapped to EQ-5D

Phase lll, open label, multicentre, randomised controlled trial
N=1102, women with locally advanced or metastatic breast cancer,
who had received up to 3 chemotherapy regimens, less than 2 for
advanced disease

n=554: Eribulin 1.23mg/m? 2-5 min IV infusion on Days 1 and 8 of
a 21-day cycle

n=548; capecitabine

Primary outcome: OS, PFS

Secondary outcomes: ORR, HRQoL

By geographic region and by HER2 status 91

See section 4 of the company submission for the design and results of Study 301 and more
specifically section 4.7 on the HRQoL results.

Premeeting briefing document
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Health-related quality of life results

Global Health Status by Treatment (ITT and 3rd Line Plus)

100
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° 3 6 12 18 24

Baseline | 6 Weeks Months | Months | Months | Months | Months

Eribulin ITT 56.3 57.3 59.9 59.6 61.8 68.9 72.4
Eribulin 3rd Line Plus (N=158)| 55.2 57.4 60.9 59.8 64.2 70.8 83.3
Capecitabine ITT 54.7 57.7 60.5 61.1 60.2 69.6 71.1
Capecitabine 3rd Line Plus 552 | 61.4 61 621  60.8 @ 667 | 68.1

(N=151)

® Eribulin ITT ™ Eribulin 3rd Line Plus (N=158)

Source: Figure 18 of company submission

Capecitabine ITT ® Capecitabine 3rd Line Plus (N=151)

22

The population in Study 301 population was different to the population in the EMBRACE trial,
and in Subgroup 2 of the company submission.

Therefore the company conducted a sub-analysis of the HRQoL results was conducted for

patients that had received at least two prior chemotherapies. According to the company the
results are again consistent with those in the overall population.

Premeeting briefing document
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Adverse events

Any AE 497 (98.8%) 230 (93.1%) 512 (94.1%) 494 (90.5%)
Any treatment-related AE 474 (94.2%) 192 (77.7%) 460 (84.6%) 421 (77.1%)
Fatal serious AEs 20 (4.0%) 18 (7.3%) 26 (4.8%) 36 (6.6%)
Any treatment-related 59 (11.7%) 17 (6.9%) 7.7% 8.1%
serious AEs
AEs that led to 67 (13.3%) 38 (15.4%) 43 (7.9%) 57 (10.4%)
discontinuation
AEs that led to dose 25 (5.0%) 25(10.1%) 10 (1.8%) 1 (0.2%)
interruption
Asthenia/ fatigue 270 (53.7%) 98 (39.7%) 174 (32%) 163 (30%)
Neutropenia 260 (51.7%) 73 (29.6%) 295 (54.2%) 87 (15.9%)
Alopecia 224 (44.5%) 24 (9.7%) 188 (34.6%) 22 (4.0%)
Peripheral neuropathy 174 (34.6%) 40 (16.2%) 73 (13.4%) 38 (7.0%)
Arthralgia/ myalgia 109 (21.7%) 29 (11.7%) 72 (12.2%) 39 (7.1%)
Febrile neutropenia 23 (4.6%) 4(1.6%) 7 (1.3%) 4 (0.7%)
23

Source section 4.12 of company submission, and table 33

Embrace trial Study 301
Eribulin TPC Eribulin Capecitabine
Any serious AEs 126 (25.0%) | 64 (25.9%) 95 (17.5%) 115 (21.1%)
AEs that led to dose reduction 85 (16.9%) 39 (15.8%) 174 (32.0%) 174 (31.9%)
Grade 3 AEs 308 (61.2%) 114 (46.2%) 202 (37.1%) 183 (33.5%)

Premeeting briefing document
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ERG critique of clinical evidence (l)

« The company’s literature search was appropriate
« The EMBRACE trial appears to be of good quality

« For the statistical analysis of the EMBRACE study the results of the latest
data cut (after 95% of patients died) should have been presented, instead of
the updated data cut (after 77% of patients died); the availability of mature
clinical effectiveness data is considered one of the strengths of the
EMBRACE ftrial

« Considered the use of the TPC comparator to be appropriate as it
represented 'real life' treatment options for LABC/MBC

* Proportional hazards assumption was not tested by the company, however
the HRs only valid if this assumption holds.

— The ERG tested whether the proportional hazards assumption holds and
found that the only reliable HR is for OS in the ITT population for all
patients receiving 23 chemotherapy regimens for LABC/MBC

— HRs for OS for Subgroup 2 and for PFS in both populations are derived
from K-M data that are not proportional to one another

Nonetheless, the ERG considers the estimates for median OS and PFS in

both populations are valid 24

Source: Section 4 of ERG report
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ERG critique of clinical evidence (ll)

The main difference between the ITT and Subgroup 2 populations is that
Subgroup 2 patients appear to be slightly more heavily pre-treated:

— approximately 64% of Subgroup 2 patients had received 4 or more prior
chemotherapy regimens (in any setting) compared with approximately
53% of all patients in the ITT population

— approximately 65% of Subgroup 2 patients had received 3 or more prior
chemotherapy regimens in the LABC/MBC setting compared with
approximately 57% of all patients in the ITT population

Safety data from the EMBRACE trial and from ‘real world’ observational
studies show that eribulin has an acceptable safety profile

The EMBRACE trial results appear to be generalisable to NHS clinical
practice

The generalisability of HRQoL data from Study 301 (only 28% of patients in
this trial had received study treatment as a 3 line option) compared with
the population of the appraisal may be questioned, given the different
designs of the EMBRASE and Study 301 trials.

25
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Cost-effectiveness evidence

Company submission section 5

Premeeting briefing document

26

26



Confidential until publication

Economic model

« A de novo economic was developed to assess the cost effectiveness
of eribulin compared with TPC for people with LABC/MBC whose
disease has progressed after at least two prior chemotherapeutic

regimens for advanced disease which includes capecitabine (if
indicated)

» Transition probabilities are based on the patient level data from

EMBRACE I

> stablebisease Progressive
Disease

Source: Figure 26 of company submission 27

The model was developed with 3 health states:
Pre-progression/Stable disease health state

Post-progression/progressive disease health state
Dead

Patients enter the model in the Stable disease health state, where they receive treatment with
eribulin or TPC.

Patients stay in SD health state until disease progression or death, when they move on to the
progressive disease health state.

Patients stay in PD health state until death

Premeeting briefing document
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Structure of the model

5 year time horizon in the base case

+ Clinical-effectiveness data was directly based on the
Kaplan-Meier results from EMBRACE (PFS and OS)
for the base-case analysis

+ Cycle length 30.42 days = 1 months

 Half-cycle correction was not applied

« Qutcomes are calculated at the end of each cycle
« NHS and PSS perspective

* Costs and benefits were discounted at the rate of
3.5%

28

In deterministic scenario analyses a time horizon of 10 and 20 years have been presented, for
which an exponential model has been fitted to the whole data set and used for extrapolation.

Premeeting briefing document
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Costs (I)

« Body surface area was assumed to be 1.74m2 (Cl 1.72-1.76), based on a
study by Sacco et al.

+ The PAS discount for eribulin has been incorporated in the model

 The model used the licensed dose of eribulin and the comparators

* Adose intensity of 0.84 was used in both arms based on the dose reduction
used for eribulin in EMBRACE

« Drug wastage: The average dose of treatment was calculated based on
average body surface area. If the pack sizes of treatments did not account
for the exact dose required, doses were rounded to lessen drug wastage

+ The treatment duration for ‘Stable’ and ‘Progressive’ health states in
combination is set to a maximum of 6 months. The treatment duration of
secondary treatment following eribulin or TPC in the ‘Progressive’ state is
linked with the treatment duration of the ‘Stable’ health state

+ End of life costs were applied to the 2-week period prior to death

* Resource utilisation was based on NICE CG81 and TA250

+ The cost and disutility of common AEs (all grades with a prevalence =10%)
or serious AEs (=3 with a prevalence =22%) are included within the model (for
the full list of included AEs, see table 23 of the company submission) 29
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Costs (Il) - comparators

« Comparator (TPC): The proportions of the different therapeutic options are
based on the ITT population in the EMBRACE trial, excluding capecitabine
and any treatments that were used as initial treatment in less than 10% of

the TPC arm
« These proportions were used for both primary and subsequent lines of

treatment

ITT population Subgroup 2

Vinorelbine 61 24.00% 36.75%
Gemcitabine 46 18.10% 27.71%
Paclitaxel 26 10.20% 15.66%
Doxorubicin 23 9.10% 13.86%
Docetaxel 10 3.90% 6.02%
Total 166 65.30% 100.00%
Source: Table 43 of company submission, Table 21 of ERG report 30
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Utilities

« HRQoL data from Study 301 (using the EORTC QLQ-C30 results)
was used to estimate EQ-5D utility values, using a mapping
algorithm published by Crott and Briggs, 2010 (see section 5.4 of
company submission)

« The algorithm was developed using data from people with LABC
with good baseline health status

» Disutilities associated with AEs were also calculated using EORTC
QLQ-C30 results from Study 301 and a linear mixed-effects model

* Only common AEs (all grades with a prevalence 210%) or serious
(23 with a prevalence 22%) were included (for the full list of included
AEs, see table 23 of the company submission)

Stable disease 0.706 0.701
Progressive disease 0.679 0.679
Source: Table 57 of company submission

Reminder: In TA250 a utility value of 0.715 was used for stable disease health state, 0.790 for
responsive disease and 0.443 for the progressed disease health state by the company, based on
Lloyd et al.

This has been amended by the ERG to of 0.715 for stable disease, 0.823 for responsive disease
and 0.496 for progressed disease health state.

Premeeting briefing document
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Cost-effectiveness results

Technologies Costs QALYs Costs QALYs
Eribulin XXXXX — XXXXX  XXXXX — XXXXX £35,624
TPC XXXXX — XXXXX

Source: Table 72 of company submission

« The PSA results also showed that the ICERs ranged between £20,000 and
£60,000 per QALY gained.

« The probability of cost-effectiveness was 30% for eribulin compared with
TPC at a cost-effectiveness threshold of £30,000 per QALY gained and a
72% at a cost-effectiveness threshold of £50,000 per QALY gained.

Probabilistic sensitivity analysis results (please note that this graph contains CIC information)

Sources: Figure 45 and 46 of company submission
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Tornado diagram

Tornado graph of deterministic sensitivity analysis results (ICER)
Scenario 9: Progressive disease utility 46.9
Scenario 4: Halaven price

Scenario 1: Benefits discounting rate

Scenario 3: Costs and benefits discounting rates
Scenario 2: Costs discounting rate

Scenario 6: Administration costs

Scenario 7: Direct Healthcare costs

Scenario 8: Prevalence of Adverse events

Scenario 5: Comparator price

28.0 33.0 38.0 43.0 48.0
Thousands

Source: Figure 48 of company submission 33

The results show that the ICER was most sensitive to the utility value applied to the progressed
disease health state.
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Deterministic scenario analysis

QALY Cost
Base case XXXXX XXXXX £35,624
Maximum treatment duration XXXXX XXXXX £39,164
threshold of 12 months
Excluding wastage XXXXX XXXXX £16,053
Vinorelbine and gemcitabine as XXXXX XXXXX £23,931
comparator
Prevalence of AEs Grade =3 XXXXX XXXXX £35,964
Time horizon 10 years XXXXX XXXXX £32,362
Time horizon 20 years XXXXX XXXXX £32,282
Abbreviation: ICER, incremental cost effectiveness ratio; QALY, quality adjusted
life year

Source: Table 84 of company submission

34

The biggest effect on the company’s base case results occurred when the cost of wastage was
excluded from the company’s base case calculations.

This lowered the ICER per QALY gained for the comparison of eribulin versus TPC to £16,053 per
QALY gained (a 54% reduction in the base case result).
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ERG critique of cost-effectiveness
evidence (I)

« The company’s partitioned survival model is structured in an inconsistent
manner

« The proportions of the different treatments in TPC are taken from the ITT
population in the EMBRACE trial, excluding capecitabine and any
treatments that were used as initial treatment in less than 10% of the TPC
arm. The proportions are therefore calculated on a subset of the TPC group.

« A weekly or 3-weekly cycle length would be more appropriate than a
monthly cycle length, given that all treatments that are included prescribed
on a weekly or 3 weekly schedule

« It was not possible to estimate post-progression survival benefit from the
data provided by the company

« Censoring survival data on the basis of the last contact with a patient may
poorly reflect the true profile of time-to-event data

« For the sensitivity analysis with longer time horizon, extrapolating the results
beyond the trial period should have been based on the mortality of the later
stage of the of the trial, as that is relevant to future projection

From section 5.5.1 of the ERG report:

The model features individual monthly cycles at the end of which patient status, resource use 35
and costs are updated.

All the treatments included in the model are prescribed on either a weekly or 3-weekly basis,
therefore it would have been preferable to employ weekly or 3-weekly cycles.

In addition, in some parts of the model time conversions are based on 365 days per year, but
elsewhere 365.25 days is used (including leap years).

For further details see section 5.5 of the ERG report.
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ERG critique of cost-effectiveness
evidence (ll)

« The way the company models subsequent lines of chemotherapy leads to
anomalous results, because it limits the number of cycles of therapy, which
ignores that patients who respond better to third-line treatment will continue
third-line treatment longer and be more likely to receive additional lines of
subsequent treatment

« The ERG identified a number of issues relating to cost calculations in the
model, which have been adjusted in its revised analyses (see slide 39)

* For calculating treatment costs time-to-treatment discontinuation data would
have been more appropriate, instead of PFS data

« The mapping algorithm that has been used to estimate EQ-5D utility values
was based on data from a trial of people with untreated LABC (no MBC has
been included) with good performance status, treated with an anthracycline
regimen

* Probabilistic ICERs are not calculated in the company’s model

« Correlated parameter uncertainty has not been incorporated in the
company’s model

36
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Revised cost-effectiveness results
by the ERG

A. Company base case

R1) ERG use of K-M PFS data
R2) ERG use of K-M OS data

R3) Annual discounting applied

R4) Correct logic error on oral vinorelbine
costs

R5) ERG estimated eribulin unit costs

R6) ERG estimated comparator unit costs
(combined with R4)

R7) ERG preferred progression utility value

R8) ERG alternative method of costing
subsequent lines of therapy

R9) Correct logic error on eribulin
administration costs

B. ERG revised base case A+R1 to R9

Total

Total

Total

Total

Cost QALYs Cost Qalys Cost  QALYs
XXXXX  XXKXX  XXXXX  XXXXX XXXXX  XXXXX
XXX XXX XXXXX XXX XXXXX XXXXX
XXX XXXXX XXXXX XXX XXXXX XXXXX
KK XXX XKXXX XXX XXX XXXXX
XK XK XKXXX JOOKX XXX XXXXX
XXKXK XXKXX XXXXX XXXXX XXXXX XXX
XXX XXX XHXXX XXX XXXXX XXKXX
XXX XXX XKXXK XXX XXKXX XXXXX
XXX XXX XHXXX XXX XXXXX XXX
XXXXK XXXXX XXXXX  XXXXX XXXXX  XXXXX
XXXXX XXXXX XXXXX XXXXX XXXXX  XXXXX

Source: Table 35 of the ERG report

Per

QALY

gained
£35,624

£37,182
£35,425
£35,471

£31,276
£45418
£30,106
£46,912
£45,435

£39,737

£62,672

Change
+£1,5657
-£199
-£154

-£4,349
+£9,793
-£5,518
+£11,288
+£9,811

+£4,113

+£27,047

37

Please note that figures in this table have been updated and are consisted with the latest results
presented in the Erratum to the ERG report.
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ERG amendments — cost calculations (1)

+ The ERG identified six issues relating to the calculations of treatment costs:

The estimation of drug use by body surface area for calculating the cost of
treatments was incorrect (using the standard error of the mean instead of the
standard deviation of the population) — this seriously underestimates treatment
costs (see figure on the slide 40). This has been corrected and the unit cost per
dose of all chemotherapy agents has been recalculated by the ERG

A logic error in the calculation of the cost of treatment which seriously
underestimates the cost of oral vinorelbine was corrected

The facility to vary dose intensity has no impact on the estimated costs of
treatments except when the non-base-case scenario analysis which excludes
wastage from drug costs is employed

The estimation of the cost of further lines of chemotherapy beyond eribulin or
TPC as third-line therapy should not be limited by an arbitrary treatment duration
nor assumed not to occur beyond treatment progression. This leads to a bias in
favour of eribulin which has been shown to improve post-progression survival
time and therefore leads to additional lines of treatment and extra costs

The number of patients continuing on therapy is capped by arbitrary limits on the
use of PFS data

Discounting of costs and benefits was implemented on a continuous rather than
an annual basis 38
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ERG amendments — calculation of BSA
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This graph shows the difference between using the normal distribution to model the pattern of
BSA in breast cancer and (wrongly) using the standard error of the mean to model BSA. The
latter means that all patients are concentrated close to the mean BSA value so they all get the
same dose of medication, and there is very little variation or wastage. By contrast when the true
normal distribution is used, patients use the quantity of drug greater than or equal to their
requirements using the limited dose steps possible with the two vial sizes available. As a
consequence there is much greater opportunity for drug wastage and increased cost.
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ERG amendments — cost calculations (ll)

+ Subsequent line of chemotherapy:

— The company applied a cap on the number of cycle of subsequent
treatment with chemotherapy (n=6) which the ERG considered
implausible and was removed from the ERG model

— The company assumed that nobody who progresses alive whilst on
eribulin or TPC incurs the costs of subsequent chemotherapy which
caps the cost of all subsequent treatments and adds additional PPS
time

— The ERG amended the model to calculate the costs of subsequent care
for 60% of the patients still alive in the progressed health state each
month (based on Kantar Health data which reports 54%-56% go on to
receive an extra course of treatment).

* Eribulin administration costs:

— The company’s model does not calculate with administration costs after
6 months for eribulin.
— This error has been corrected by the ERG.

40
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ERG amendments - Utilities

+ The mapping algorithm used by the company (Crott and Briggs,
2010) to estimate EQ-5D values from QLQ-C30 results from study
301 was inappropriate as it was based on trial results from untreated
LABC with good performance status

« The ERG considered as an alternative the Standard Gamble mixed
model published by Lloyd et al. (2006), which has been used in
previous appraisals for advanced breast cancer; this shows a more
realistic estimate for patients with progressive disease

» Therefore the ERG updated the utility values to the following values

Eribulin TPC Eribulin TPC
Stable disease 0.706 0.701 0.706 0.701
Progressive disease 0.496 0.496 0.679 0.679
Source: Section 5.5.9 of ERG report and table 57 of company submission

41

The reason for the difference between the utility values used for the 2 arms, in the stable disease
health state is the different response rate, which has been observed in EMBRACE and the
disutility values applied for AEs.
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ERG amendments - Modelling OS

For the scenario analysis OS KM curves have been replaced by an exponential
extrapolation model in the ERG’s model after the time point where a long-term
exponential trend becomes established in the data

(i.e. month 35 on the eribulin arm and month 27 on the TPC arm)

Overall Survival
o
=

Source: Figure 5 of ERG report

Premeeting briefing document

o Eribulin K-M data
Company base case Eribulin OS projection

= ERG calibration of Eribulin OS projection
— — ERG Eribulin OS projection applied

o TPC K-Mdata
—— Company base case TPC OS projection
—— ERG calibration of TPC OS projection
-=== ERG TPC OS projection applied

60 66 72 78 84 90 9 102 108 114
Time from randomization (months)

42

42



Confidential until publication

ERG amendments - Modelling PFS

« For the scenario analysis the company’s Weibull curves, were replaced by
KM data from the EMBRACE trial

* This results in the model estimated PFS gain increase from 8.2 days in the
company’s model to 40.2 days (95% CI 13.0 to 67.8 days).

TPC PFS
o Eribulin PFS
——— Company parametric curve fitted to Eribulin data

--=-- Company parametric curve fitted to TPC data

Progression - Free Survival

- -
7 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Time from randomization (months)

43
Source: Figure 6 or ERG report

Premeeting briefing document

43



Confidential until publication

ERG amendments - Modelling PPS

« The ERG did not find that the data provided by the
company for the ERG’s clarification question on
PPS was appropriate for modelling PPS

* Itincluded the patients who died without
progression, and as a result it is not possible to
estimate the extent of any survival benefit after
disease progression

« Therefore is was not possible to estimate directly the
extent of any survival benefit (or disbenefit) arising
after disease progression.

44
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Revised cost-effectiveness results
by the ERG

A. Company base case

R1) ERG use of K-M PFS data
R2) ERG use of K-M OS data

R3) Annual discounting applied

R4) Correct logic error on oral vinorelbine
costs

R5) ERG estimated eribulin unit costs

R6) ERG estimated comparator unit costs
(combined with R4)

R7) ERG preferred progression utility value

R8) ERG alternative method of costing
subsequent lines of therapy

R9) Correct logic error on eribulin
administration costs

B. ERG revised base case A+R1 to R9

Total

Total

Total

Total

Cost QALYs Cost QALys Cost  QALYs
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXX XXXXX XXXKX XXKXX XHXXXX  XXXXX
XXX XXXXX XXXXKX XXKXX XHXXXX  XXXXX
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXXXX  XXXXX  XXXXX  XXXXX XXXXX  XXXXX
XXX XXXXX XXXXKX XXKXX XHXXXX  XXXXX
XXX XXXXX XXXKX XXKXX XHXXXX  XXXXX

Source: Table 35 of the ERG report

Per

QALY

gained
£35,624

£37,182
£35,425
£35,471

£31,276
£45,418
£30,106
£46,912
£45,435

£39,737

£62,672

Change
+£1,5657

-£199
-£154

-£4,349
+£9,793
-£5,518
+£11,288
+£9 811

+£4,113

+£27,047

45

Please note that figures in this table have been updated and are consisted with the latest results
presented in the Erratum to the ERG report.
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End of life criteria

Criterion

Data available

The treatment is indicated for
patients with a short life
expectancy, normally less
than 24 months, and

TPC arm of the EMBRACE study:
Median OS 10.6 months Mean OS 13.53
months (95% CI| 11.87 to 15.19 months)

There is sufficient evidence to
indicate that the treatment has
the prospect of offering an
extension to life, normally of a
mean value of at least an
additional 3 months,
compared with current NHS
treatment.

The results of the cost-effectiveness analysis in
patients with LABC/MBC whose disease has
progressed after at least two prior
chemotherapeutic regimens for advanced
disease which includes capecitabine (subgroup
2).

+ mean OS benefit of 3.04 months for
eribulin compared with TPC (See table 36 of
company submission)

The results of the EMBRACE trial show an

extension in median survival of 2.9 months

with eribulin compared with TPC.

The mean OS benefit is 3.39 months (95% CI

0.83 to 5.96 months) in the ERG’s revised

model (see ERG report section 7). 46
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Innovation

« The company considers eribulin to be innovative
because of its mechanism of action and convenient
administration method (it is administered as an |V
infusion for 2-5 minutes with no special handling or
tubing required).

For further details please see section 2.5 of company
submission.
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Equality
« Company: no equality issues were raised

« Consultees: no equality issues were raised
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal

Eribulin for treating locally advanced or metastatic breast cancer after
two or more prior chemotherapy regimens [ID964]

Final scope

Remit

To appraise the clinical and cost effectiveness of eribulin within its marketing
authorisation for the treatment of people with breast cancer who have
received one or more chemotherapy regimens for locally advanced or
metastatic disease.

Objective

To appraise the clinical and cost effectiveness of eribulin within its marketing
authorisation for the treatment of people with breast cancer who have
received two or more chemotherapy regimens for locally advanced or
metastatic disease.

Background

Breast cancer arises from the tissues of the ducts or lobules of the breast.
‘Locally advanced’ cancer describes tumours that are larger than 5 cm in size,
and may have grown into the skin or muscle of the chest or nearby lymph
nodes. Metastatic breast cancer describes disease that has spread to another
part of the body, such as the bones, liver, or lungs.

Over 44,800 people were diagnosed with breast cancer in England in 2013,
and there were approximately 9800 deaths from breast cancer in 20122 The
5-year survival rate for people with metastatic breast cancer in England is
15%?3. Approximately 16% of people with invasive breast cancers have locally
advanced or metastatic disease when they are diagnosed*, and around 35%
of people with early or locally advanced disease will progress to metastatic
breast cancer>®.

Current treatments for locally advanced or metastatic breast cancer aim to
relieve symptoms, prolong survival and maintain a good quality of life with
minimal adverse events. Treatment may depend on whether the cancer cells
have particular receptors (oestrogen receptor or HER2), the extent of the
disease and previous treatments; options include endocrine therapies,
biological therapies and chemotherapy. For advanced breast cancer NICE
clinical guideline 81 recommends endocrine therapy.

For people having chemotherapy for advanced breast cancer, NICE clinical
guideline 81 (CG81) recommends anthracycline-based regimens as the initial
treatment, followed by sequential lines of treatment with docetaxel first line
followed by capecitabine and vinorelbine as second or third line. Gemcitabine
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monotherapy is also used in clinical practice in the UK. Patients for whom
anthracyclines are not suitable (because of contraindication or progression on
prior anthracycline treatment) are offered sequential treatment with systemic
chemotherapy.

The technology

Eribulin (Halaven, Eisai) is a synthetic analogue of halichondrin.B, which
inhibits tubulin polymerisation. The destabilisation of tubulin polymers disrupts
the assembly and formation of microtubules, which in turn arrests cancer cell
division. It is administered intravenously.

Eribulin has a marketing authorisation in the UK 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 anthracycline and a taxane in
either the adjuvant or metastatic setting unless these treatments were not
suitable.

Intervention Eribulin

Population Adults with locally advanced or metastatic breast cancer
who-have that has progressed after at-leastene two or
more prior chemotherapeutic regimens for advanced
disease (including anthracycline and a taxane, unless
these treatments were not suitable).

Comparators e vinorelbine
e capecitabine

e gemcitabine

Outcomes The outcome measures to be considered include:
e overall survival

e progression free survival

e response rate

e adverse effects of treatment

¢ health-related quality of life.
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Economic
analysis

The reference case stipulates that the cost effectiveness
of treatments should be expressed in terms of
incremental cost per quality-adjusted life year.

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.

Costs will be considered from an NHS and Personal
Social Services perspective.

The availability of any patient access schemes for the
intervention or comparator technologies will be taken
into account.

Other
considerations

If the evidence allows, consideration will be given to
subgroups according to HER2 status, oestrogen
receptor status and line of treatment.

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

Everolimus in combination with exemestane for treating
advanced HER2-negative hormone-receptor-positive
breast cancer after endocrine therapy (2013) NICE
technology appraisal guidance TA295. Review ongoing
[ID965], publication date February 2017

Trastuzumab emtansine for treating HER2-positive,
unresectable locally advanced or metastatic breast
cancer after treatment with trastuzumab and a taxane
(2015) NICE technology appraisal guidance 371.
Review date December 2018

Fulvestrant for the treatment of locally advanced or
metastatic breast cancer (2011) NICE technology
appraisal guidance 239. Review date Nov 2014. Review
decision, static list

Gemcitabine for the treatment of metastatic breast
cancer (2007) NICE technology appraisal guidance 116.
Review date, May 2010. Review decision, static list

Guidance on the use of trastuzumab for the treatment of
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http://www.nice.org.uk/guidance/ta295
http://www.nice.org.uk/guidance/ta295
http://www.nice.org.uk/guidance/ta295
http://www.nice.org.uk/guidance/TA371
http://www.nice.org.uk/guidance/TA371
http://www.nice.org.uk/guidance/TA371
http://www.nice.org.uk/guidance/TA239
http://www.nice.org.uk/guidance/TA239
http://www.nice.org.uk/guidance/TA116
http://www.nice.org.uk/guidance/TA116
http://www.nice.org.uk/guidance/TA34

advanced breast cancer (2002) NICE technology
appraisal guidance 34. Review date TBC

Suspended appraisals

Lapatinib for breast cancer (for use in women with
previously treated advanced or metastatic breast
cancer) NICE technology appraisal guidance.
Suspended.

Proposed Technology Appraisals:

Palbociclib for treating metastatic hormone receptor-
positive, HER2-negative breast cancer. Proposed NICE
technology appraisal [ID915]. Publication date to be
confirmed.

Etirinotecan pegol (after chemotherapy). Proposed NICE
technology appraisal [ID881]. Publication date to be
confirmed.

Fulvestrant for untreated hormone-receptor positive
metastatic breast cancer [ID951]. Publication date to be
confirmed.

Related Guidelines:

Familial breast cancer: Classification and care of people
at risk of familial breast cancer and management of
breast cancer and related risks in people with a family
history of breast cancer (2013). NICE guideline CG164
Review date: December 2015

Advanced breast cancer (2009 updated 2014) NICE
guideline CG81. Review date December 2015.

Early and locally advanced breast cancer (2009) NICE
guideline CG80. Review date December 2015.

Related Quality Standards:

Breast cancer gquality standard (2011) NICE Quality
Standard QS12.

Related NICE Pathways:
Advanced breast cancer (2015) NICE pathway

Familial breast cancer (2015) NICE pathway

Early and locally advanced breast cancer (2014) NICE
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http://www.nice.org.uk/guidance/TA34
http://www.nice.org.uk/guidance/indevelopment/gid-tag387
http://www.nice.org.uk/guidance/indevelopment/gid-tag387
http://www.nice.org.uk/guidance/indevelopment/gid-tag387
http://www.nice.org.uk/guidance/cg164
http://www.nice.org.uk/guidance/cg164
http://www.nice.org.uk/guidance/cg164
http://www.nice.org.uk/guidance/cg164
http://www.nice.org.uk/guidance/CG81
http://www.nice.org.uk/guidance/CG80
http://www.nice.org.uk/guidance/qs12
http://pathways.nice.org.uk/pathways/advanced-breast-cancer
http://pathways.nice.org.uk/pathways/familial-breast-cancer
http://pathways.nice.org.uk/pathways/early-and-locally-advanced-breast-cancer

pathway

Related National
Policy

NHS England, Manual for prescribed specialised
services 2013/14: Chapter 105. Specialist Cancer
services (adults)

http://www.england.nhs.uk/wp-
content/uploads/2014/01/pss-manual.pdf

NHS England (November 2015 ) Cancer Drugs Fund list
version 6.0. See also: decision documents for previously
treated and third line indications (May 2015).

Department of Health, Improving Outcomes: A Strategy
for Cancer, third annual report, Dec 2013
https://www.gov.uk/government/publications/the-
national-cancer-strategy-3rd-annual-report--2

Department of Health, NHS Outcomes Framework
2015-2016, Dec 2014. Domains 1, 2, 4 and 5
https://www.gov.uk/government/uploads/system/uploads
[attachment_data/file/385749/NHS Outcomes Framew

ork.pdf
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Provisional matrix of consultees and commentators

Consultees Commentators (no right to submit or
appeal)
Company General

e Eisai (eribulin)

Patient/carer groups

Black Health Agency

Breast Cancer Care

Breast Cancer Now

Breast Cancer UK

Cancer Black Care

Cancer Equality

Haven

HAWC

Helen Rollason Cancer Charity
Independent Cancer Patients Voice
Macmillan Cancer Support
Maggie’'s Centres

Marie Curie Cancer Care
South Asian Health Foundation
Specialised Healthcare Alliance
Tenovus Cancer Care
Women’s Health Concern

Professional groups

Association of Cancer Physicians

British Geriatrics Society

British Institute of Radiology
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Cancer Research UK

Royal College of General Practitioners

Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Royal College of Radiologists

Royal Pharmaceutical Society

Royal Society of Medicine
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UK Health Forum

United Kingdom Clinical Pharmacy
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e United Kingdom Oncology Nursing
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Allied Health Professionals Federation
Board of Community Health Councils in
Wales
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Care Quality Commission

Department of Health, Social Services and
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Healthcare Improvement Scotland
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National Pharmacy Association
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NHS Commercial Medicines Unit
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Possible comparator companies

Accord Healthcare (capecitabine,
gemcitabine)

Actavis UK (capecitabine, gemcitabine,
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Dr. Reddy’s Laboratories (capecitabine)
Eli Lilly and Company (gemcitabine)
Hospira UK (gemcitabine)

Medac GmbH (capecitabine, gemcitabine,
vinorelbine)

Pierre Fabre (vinorelbine)

Roche Products (capecitabine)

Sun Pharmaceuticals UK (capecitabine,
gemcitabine)

Zentiva (capecitabine)

Relevant research groups

Against Breast Cancer

Breast Cancer Hope

Breast Cancer Research Trust
Cochrane Breast Cancer Group
Institute of Cancer Research
MRC Clinical Trials Unit
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¢ National Cancer Research Institute
Others ¢ National Cancer Research Network
e Department of Health e National Institute for Health Research
e NHS East Surrey CCG e Pro-Cancer Research Fund
¢ NHS England
¢ NHS North Hampshire CCG Associated Public Health Groups
o Welsh Government e Public Health England

e Public Health Wales NHS Trust
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fostering good relations between people who share a protected characteristic and
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Definitions:
Consultees

Organisations that accept an invitation to participate in the appraisal; the company or
sponsor(s) of the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.

The company/sponsor of the technology are invited to prepare a submission dossier, can
respond to consultations, nominate clinical specialists and has the right to appeal against the
Final Appraisal Determination (FAD).

All non-company/sponsor consultees are invited to prepare a submission dossier respond to
consultations on the draft scope, the Assessment Report and the Appraisal Consultation
Document. They can nominate clinical specialists and/or patient experts and have the right
to appeal against the Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but are not asked to prepare a
submission dossier. Commentators are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies of
comparator technologies; Healthcare Improvement Scotland; other related research groups
where appropriate (for example, the Medical Research Council [MRC], National Cancer
Research Institute); other groups (for example, the NHS Confederation, NHS Alliance and
NHS Commercial Medicines Unit, and the British National Formulary.

All non-company/sponsors commentator organisations can nominate clinical specialists and
patient experts to present their personal views to the Appraisal Committee.
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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 250 pages, excluding appendices and the

pages covered by this template.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.
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EORTC QLQ-30

European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire 30

EORTC QLQ-BR23

European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire with Breast Module

EPAR European public assessment report

ER Oestrogen receptor

ESMO European Society for Medical Oncology
G-CSF Granulocyte colony stimulating factor
GHS Global health score

Gl Gastrointestinal

HER2 Human epidermal growth factor receptor 2
HIV Human Immunodeficiency Virus

HR Hazard ratio

HRQoL Health-related quality of life

ICER Incremental cost-effectiveness ratio

ITT Intent-to-treat

v Intravenous

KM Kaplan-Meier

LABC Locally advanced breast cancer

LD Longest diameter

LL Log logistic
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LN Log normal

LY Life year

MAA Marketing Authorisation Approval
MBC Metastatic breast cancer

MID Minimum important differences
MRI Magnetic resonance imaging
N/A Not applicable

NE Not estimable

NHS National Health Service

NICE National Institute for Health and Care Excellence
oLS Ordinary least-squares

ORR Objective response rate

(O] Overall survival

PAS Patient Access Scheme

PD Progressive disease

PFS Progression free survival

PH Proportional hazard

PM Parametric

PP Per protocol

PR Progesterone receptor

PaR Partial response

PS Performance status

PSA Probabilistic sensitivity analysis
QALY(s) Quality-adjusted life year(s)

QoL Quality of life

RCT Randomised, controlled trial
RECIST Response evaluation criteria in solid tumours
RWE Real world evidence

SA Sensitivity analysis

SAE Serious adverse event

SD Stable disease

SMC Scottish Medicines Consortium
SPC Summary of Product Characteristics
TEAE Treatment emergent adverse event
TNM Tumour, Nodes, Metastasis

TN Triple negative

TPC Treatment of Physician’s Choice
TSW Time to symptom worsening
TTP Time to progression

TTR Time to response

VAS Visual analogue scale
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1 Executive summary

Overview

Halaven (eribulin) was reviewed by NICE in 2011 and the current guidance (TA250) is that
eribulin is not recommended for the treatment of locally advanced or metastatic breast
cancer (LABC/MBC) that has progressed after at least two chemotherapy regimens for
advanced disease.

In 2014, the European Medicines Agency (EMA) granted an extension to the above
indication for eribulin to be used in an earlier chemotherapeutic line, i.e. following one prior
chemotherapy. Therefore, for this single technology appraisal, NICE has proposed a broad
remit to include:

e LABC/MBC - following one prior chemotherapy (appraisal of new indication)
e LABC/MBC - following two prior chemotherapies (review of TA250)

On the basis of current clinical practice and unmet clinical need, this evidence submission
considers two subgroups separately within the above remit, namely: (see further details in
Table 1)

Subgroup 1

1. HER2-negative patients with locally advanced or metastatic breast cancer (LABC/MBC),
whose disease has progressed after one prior chemotherapy regimen in the advanced
setting.

Subgroup 2:

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

Two phase Il studies (study 305 and study 301) involving more than 1,800 patients form the

basis of the current licensed indication for eribulin in breast cancer:

¢ In the landmark Phase IlI study 305 (EMBRACE) where the primary endpoint was overall
survival (OS), eribulin was the first cytotoxic agent to improve overall survival in heavily
pre-treated patients with MBC versus treatment of physicians’ choice (TPC). (7)

e This is acknowledged in current ESMO (30) and ASCO (31) metastatic breast cancer
guidelines.

e Study 301 (11) provides further supporting evidence for the efficacy and safety of eribulin
in MBC against the commonly used agent capecitabine. The duration of OS (in months)
was similar to that seen in study 305.

¢ Importantly, the results of a health-related quality of life (HRQOL) assessment conducted
in study 301 show that eribulin does not adversely impact HRQOL (as assessed by
EORTC QLQ-C30).

¢ Eribulin demonstrates a consistent overall survival benefit in both the aforementioned
subgroups:

o Insubgroup 2 in study 305, the median OS was 13.0 months for eribulin (n=370) and
10.1 months for TPC (n=189), an extension in median survival of 2.9 months (HR:
0.78; 95% CI, 0.65 to 0.94, p=0.008) (9)
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¢ Eribulin has a predictable and manageable profile of adverse events (AEs) which is
similar to those of other chemotherapeutic agents used in this setting:

o Discontinuations due to AEs were lower in the eribulin group than in the control
group for both Phase Il studies (13.3% vs. 15.4% in Study 305 and 5.7% vs 6.2%
in study 301, respectively) (7,11)

0 Recently published “real world” data from independent audits undertaken in the UK
(35,36,37), France (66) and Spain (67) have mirrored the safety results of the
phase lll evidence and have shown that eribulin is well tolerated in a routine clinical
practice setting with AEs that can be adequately managed by clinicians.

o This is further supported by the fact that in England to date, eribulin is the 7" most
prescribed treatment in the Cancer Drugs Fund (CDF) and has been given to more
than 2300 patients since it was first made available through the regional CDF
panels in April 2011. Since clinicians will not prescribe agents that are not well
tolerated by their patients, the CDF usage reinforces the fact that UK clinicians have
confidence in using eribulin.

o A de novo cost effectiveness analysis was conducted for eribulin within the two
subgroups identified.

o0 In comparison to TA250, this economic evaluation of eribulin was based on patient-
level data to model the survival functions and within-trial collected patient reported
outcomes for the elicitation of the utilities. These two elements are very important in
terms of reducing uncertainty around the outcomes.

0 The basecase ICERs were £36,244 per QALY for subgroup 1 and £35,624 for
subgroup 2.

o0 All the sensitivity analyses conducted strongly indicate that the evaluation is very
robust with all the ICER derivatives being a very narrow range from the basecase
ICERs.

0 The results of the cost effectiveness analysis indicate that eribulin offers an
extension to life of an additional 3 to 4.6 months, compared with current NHS
treatment.

o0 Therefore, given that eribulin meets the “end of life criteria” (see section 5.11), the
cost effectiveness analysis demonstrates that eribulin in the two specified
subgroups has been robustly and conservatively demonstrated to meet all the
accepted criteria for a cost-effective end of life treatment and could be considered
good value for money for adoption by the NHS.

The submission addresses the following key conclusions of the NICE Appraisal Committee
in the TA250 final guidance:

1. “The Committee concluded that eribulin was associated with a less favourable
toxicity profile compared with TPC.”

As highlighted above, this evidence submission incorporates “real world” data from

independent audits undertaken in the UK, France and Spain which mirrored the safety

results of the phase Il evidence and have shown that eribulin is well tolerated in a routine

clinical practice setting. This is further reinforced by the CDF prescribing figures showing the

confidence clinicians have in eribulin in terms of its efficacy and manageable tolerability.

2. “The Committee concluded that the effects of eribulin on health-related quality of
life had not been adequately captured”

The evidence submission incorporates Health-related Quality of Life data from study 301,

which included patients who were treated for first, second and third line MBC. The QLQ-C30

results are converted into EQ-5D utility scores that are used in the economic analysis.
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3. “The Committee was aware that a major stratification factor in the EMBRACE trial
was pre-treatment with capecitabine (73.4% of patients) and agreed that this was
potentially relevant to clinical practice”

As stated above, this submission provides evidence for this subgroup of patients from study

305 (EMBRACE) — subgroup 2.

4. “The Committee agreed that it was more appropriate to use the ERG’s exploratory
analysis that projected survival trends to the end of life in line with the lifetime
horizon recommended in the NICE methods guide”

The submission incorporates mature data from Study 305 (EMBRACE), increasing the

completeness of the study and reducing the uncertainty in the cost effectiveness results

related to projected survival. In addition, ten and twenty year time horizons are provided as
additional sensitivity analysis scenarios with the latter approximating lifetime horizon.

5. The Committee agreed with the ERG’s approach to:
a. estimating the costs of chemotherapy drugs per cycle by using body surface
area values from the Sacco et al study,
b. estimating supportive care and state-based cost as per NICE Clinical guideline
81
c. incorporating costs for IV vinorelbine, chemotherapy day-case unit costs and
first administration costs
The submission incorporates all of the above in the cost effectiveness analysis (see section
5.2 and 5.5)

1.1 Statement of decision problem

The decision problem is presented in Table 1 overleaf.
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Table 1 The decision problem

Final scope issued by Decision problem Rationale if different from the final NICE scope
NICE addressed in the company
submission
Population Adults with locally advanced | The submission focuses on Although the population described in the final NICE scope reflects
or metastatic breast cancer two subgroups in particular: in full eribulin’s indication, the submission looks at two subgroups in
who have progressed after particular. The patient population differs for the following reasons:
at least one Subaroun 1: 1. Eribulin’s clinical benefit has been assessed in two phase |l
chemotherapeutic regimen group : . . pivotal trials, study 305 (EMBRACE) (7) and study 301 (11).
for advanced disease HERZ2-negative patients with However, the two studies included patient populations with
(anthracycline and a taxane, | locally advanced or different characteristics and focused in slightly different disease
unless these treatments metastatic breast cancer settings (see section 4.3). In order to ensure an accurate
were not suitable). (LABC/MBC), whose disease assessment of eribulin’s cost effectiveness, the model includes
has progressed after one two specific subgroups allowing the utilisation of exact patient
prior chemotherapy regimen level data without having to pool data from the two studies
in the advanced setting. which would have created uncertainty risks given the
aforementioned studies’ characteristics. Figure 25 illustrates the
Subgroup 2: overlap between the two trials and how the selection of the

subgroups enables accurate cost-effectiveness assessment.

Table 40 summarises the methodological issues that would

arise by utilising the pooled data from the two studies.

Different comparator arms were included in each of the studies

- Study 301 included capecitabine whereas Study 305

(EMBRACE) included TPC. The selection of these comparators

within the clinical trials was based on the current clinical

practice at the time of the studies’ design. The assessment of
eribulin’s cost-effectiveness in two specific subgroups allows for
the comparison of eribulin to the most appropriate comparator
instead of using a common control arm which would necessitate
pooling patient data from the two studies.

3. The specific subgroups identified within the clinical trials are
those where eribulin’s greatest clinical benefit was observed.

4. Subgroup 2 reflects current clinical practice in England as
observed through the usage of eribulin through the CDF.
Recently published data from audits undertaken at three UK
hospitals (35,36,37) showed that more than 80% of patients
had received prior capecitabine when prescribed eribulin under
the CDF.

Patients with LABC/MBC
whose disease has
progressed after at least two 2
prior chemotherapeutic '
regimens for advanced
disease which includes
capecitabine (if indicated).
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Intervention Eribulin As defined by scope N/A

Comparator (s) Vinorelbine Capecitabine As indicated in the final scope, NICE clinical guideline 81 (CG81)
Capecitabine Treatment of Physician’s (29) clearly defines vinorelbine monotherapy and capecitabine
Gemcitabine Choice (TPC), including: monotherapy as potential treatment options for patients with

Vinorelbine,
Gemcitabine,
Anthracyclines (Doxorubicin),

Taxanes (Paclitaxel and
Docetaxel)

advanced breast cancer who are not suitable for anthracyclines
because they are contraindicated or because of prior anthracycline
treatment either in the adjuvant or metastatic setting.

However, in the UK, there is currently no single pattern of treatment
for patients at this stage of the disease and the choice of treatment
in real-life clinical practice for LABC/MBC depends on many more
factors other than prior chemotherapy exposure and response,
including HER2 status, tolerability, patient preference, availability of
drugs, the patient’s quality of life and performance status.

In the absence of a clear standard of care, offering patients a
choice of treatment and taking their preferences into account is
crucial to this approach, as recognised in CG81 and highlighted by
UK clinical experts.

Therefore, gemcitabine (as indicated in the final scope),
anthracyclines and taxanes (UK clinical experts have confirmed that
in the absence of a standard of care, some patients are re-
challenged with these agents) are included as comparators in the
submission in order to cover not only patients treated following one
prior chemotherapy but also in later lines of therapy, as observed in
current UK clinical practice and in the composition of treatment of
the Treatment of Physician’s Choice arm of the phase Il
EMBRACE clinical study for eribulin.

Given this, Eisai have included the following comparators for each

subgroup listed below:

Subgroup 1

e Basecase comparator: capecitabine
To reflect the design of study 301 of which patient level data are
used in the model to estimate clinical and cost effectiveness
outcomes

e Sensitivity analysis scenario comparator — mix of 50%

Company evidence submission template for eribulin for treating locally advanced or metastatic breast cancer after chemotherapy [ID964]
Page 14 of 212




capecitabine and 50% vinorelbine (including both oral and IV

formulation)

Selected as an alternative set of comparators for subgroup 1 in

order to reflect the final scope and the NICE clinical guideline

CG81 (29).
Although gemcitabine was included in the final scope, it was not
included as a comparator in this subgroup as it is not included in the
NICE clinical guideline CG81 (29). Moreover, no clinical evidence
exists for gemcitabine in this specific disease setting and a small
number of UK clinical experts have validated that it is not currently
routinely used in this setting.

Subgroup 2:

e Basecase comparator - Treatment of Physician’s Choice (TPC),
excluding capecitabine ie vinorelbine, gemcitabine, doxorubicin,
paclitaxel and docetaxel
As described in section 4.3, this is the basis of the approach
taken for the comparator arm of study 305 (EMBRACE), and
reflects a pragmatic approach to compare eribulin in a disease
setting of such late treatments, consisting of a variety of
therapeutic options instituted by practicing physicians on a day-
to-day basis. The treatments making up the TPC comparator
are based on the therapies included in the TPC arm of study
305 (EMBRACE), excluding capecitabine and treatments with
less than a 10% share.

e Sensitivity analysis scenario comparator - mix of 50%
gemcitabine and 50% vinorelbine (including both oral and IV
formulation).

Selected as an alternative set of comparators for subgroup 2 in
order to reflect the final scope.

Outcomes

Overall survival

Progression free survival
Response rate

Adverse effects of treatment
HRQOL

As defined by scope

N/A
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Economic analysis

Incremental cost per QALY

Time horizon for estimating
clinical and cost
effectiveness should be
sufficiently long to reflect any
differences in costs or
outcomes between the
technologies being
compared.

Costs will be considered
from an NHS and Personal
Social Services perspective.

The availability of any patient
access schemes for the
intervention or comparator
technologies will be taken
into account.

As defined by scope

The time horizon in the
submission is such that it
approximates a lifetime
projection in the LABC/MBC
patient population.

A patient access scheme has
been approved by the
Department of Health and
this has been incorporated
into the submission.

The economic evaluation was based on patient-level data from
studies 301 and 305. The survival data for the two studies were
very close to being complete. Thus, the basecase time horizon was
set at five years.

In addition, ten and twenty year time horizons are provided as
additional sensitivity analysis scenarios with the latter
approximating lifetime horizon.

Subgroups to be

If the evidence allows,

The submission considers

On the basis of current clinical practice and unmet clinical need, the

considered consideration will be given to | two separate subgroups submission considers two separate subgroups separately, namely:
subgroups according to according to HER2 status
HER2 status, oestrogen and line of treatment Subgroup 1
receptor and line of 3. HER2-negative patients with locally advanced or metastatic
treatment. breast cancer (LABC/MBC), whose disease has progressed
after one prior chemotherapy regimen in the advanced setting.

Subgroup 2:

4. Patients with LABC/MBC whose disease has progressed after
at least two prior chemotherapeutic regimens for advanced
disease which includes capecitabine (if indicated).

Further rationale for focusing specifically on these two subgroups is

provided in the “Population” section of this table above.

Special Guidance will only be issued | As defined by scope N/A

considerations
including issues
related to equity or

in accordance with the
marketing authorisation.
Where the wording of the
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equality therapeutic indication does
not include specific
treatment combinations,
guidance will be issued only
in the context of the
evidence that has
underpinned the marketing
authorisation granted by the
regulator.

Abbreviations: EMBRACE, Eisai Metastatic Breast Cancer Study Assessing Physician's Choice Versus E7389; HER2, Human epidermal growth factor receptor

2; HRQOL, health-related quality of life; QALY, quality-adjusted life year; LABC, Locally advanced breast cancer; MBC, metastatic breast cancer; TPC,
Treatment of Physician’s Choice
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1.2 Description of the technology being appraised

Table 2 Technology being appraised

UK approved name and brand Halaven® (eribulin)
name

Marketing authorisation/CE mark | Licensed

status

Indications and any restriction(s) | Halaven (eribulin) is indicated for the treatment of

as described in the summary of adult patients with locally advanced or metastatic
product characteristics breast cancer who have progressed after at least one
chemotherapeutic regimen for advanced disease.
Prior therapy should have included an anthracycline
and a taxane in either the adjuvant or metastatic
setting unless patients were not suitable for these
treatments.

Eribulin is contraindicated in breast-feeding and in
those patients who have a hypersensitivity to the
active substance or to any of the excipients.

Method of administration and The recommended dose of eribulin as the ready to
dosage use solution is 1.23 mg/m? (equivalent to 1.4mg/m?
eribulin mesilate) which should be administered
intravenously over 2 to 5 minutes on Days 1 and 8 of
every 21-day cycle.

Eribulin should only be administered under the
supervision of a qualified physician experienced in the
appropriate use of cytotoxic medicinal products.

Source: Halaven SPC (Appendix 1)

1.3 Summary of the clinical effectiveness analysis
Background and unmet medical need in metastatic breast cancer

Breast cancer is the most common malignancy in the UK; it accounts for 15% of all new
cases and the lifetime risk of developing breast cancer for a woman is 1 in 8. (13) However,
as many as 35% of women diagnosed with early breast cancer will eventually progress to or
relapse with locally advanced breast cancer or metastatic breast cancer (LABC/MBC).

There is currently no cure for MBC and the long-term prognosis is poor. The aim of
treatment in this setting therefore is to prolong life, without adversely affecting the patient’s
quality of life. The average length of survival following diagnosis of MBC is 12 months for
those receiving no treatment, compared with 18-24 months for those receiving
chemotherapy. (39) At the point in therapy where eribulin will be used ie following at least
one to two chemotherapeutic regimens for advanced disease, the length of survival is
expected to be less.

Pre-treated breast cancer patients, such as those considered by this submission, have
limited treatment options. The subgroup of patients with HER2-positive MBC has been
associated in the past with more aggressive disease and poorer patient outcomes; however
with the recent development of HER2-positive targeted therapies, the prognosis of HER2-
positive MBC has reversed. (22) In a recent study of 798 patients with metastatic breast
cancer, the HR-positive/HER2-negative subtype was associated with a significantly worse
survival, as compared to the HR-positive/HER2-positive group (median 34.4 vs. 24.8
months) (23).
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The chemotherapeutic agents with the best efficacy in breast cancer, the anthracyclines and
taxanes, are typically used at earlier stages of the disease, leaving many LABC/MBC
patients anthracycline and taxane-resistant, and thereby limiting the number of treatment
options at this stage of disease (40). The proportion of patients responding to chemotherapy
declines through successive lines of treatment (41), while no RCTs of the current NICE-
approved monotherapies have demonstrated a survival advantage over any other single
agent in the treatment of anthracycline and taxane-resistant metastatic disease (28).

As a result of this a great need exists for treatments that improve overall survival for women
with MBC with a predictable and manageable tolerability profile.

Eribulin — Clinical effectiveness

Eribulin is a novel non-taxane inhibitor of microtubule dynamics. It is the first and only single
chemotherapy agent to demonstrate a statistically significant overall survival benefit versus
existing therapies in patients with late stage LABC/MBC in a phase Ill study.

Two phase Il studies involving more than 1,800 patients form the basis of the current
licensed indication for eribulin in breast cancer. In the landmark Phase Il study 305
(EMBRACE) where the primary endpoint was overall survival, eribulin was the first cytotoxic
agent to improve overall survival in heavily pre-treated patients with MBC versus treatment
of physicians’ choice (TPC). (6,7) This is acknowledged in current ESMO (30) and ASCO
(31) metastatic breast cancer guidelines.

Overall survival is recognised as the most definitive cancer outcome (26) and is of most
importance to patients and clinicians when making decisions regarding treatment options
(27).

As mentioned above, there is no standard of care for these pre-treated patients in the
advanced stages of breast cancer and there are few evidence-based treatment options
available. The choice of treatment will depend on a number of factors including prior
chemotherapy exposure and response, tolerability, patient preference, availability of drugs,
the patient’s quality of life and performance status.

In the absence of a single standard of care for women with anthracycline and taxane pre-
treated breast cancer, Study 305 (EMBRACE) randomly allocated 762 women who had
previously received at least two and a maximum of five chemotherapy regimens, in a 2:1
ratio either to eribulin (508) or treatment of the physician's choice (TPC; 254); TPC arm
included any monotherapy currently available for the treatment of cancer, including
capecitabine, gemcitabine and vinorelbine, used in MBC treatment. (6,7)

Median overall survival was significantly improved in women assigned to eribulin (13.1
months) compared with TPC (10.6 months), an increase in duration of survival of 23% (2.5
months) (p=0.041). (7) The updated analysis performed after 77% of patients had died and
on request of the regulatory authorities, confirmed these results; median OS (eribulin 13.2
months vs. TPC 10.5 months) was improved by 2.7 months (p=0.014). (8) The magnitude of
the OS should be considered in the context of the population enrolled in this study, which
had been pre-treated in the advanced setting with at least 2 previous chemotherapies.

Eribulin also demonstrates consistent efficacy when compared with TPC in a number of
secondary outcomes. (6,7) Median progression free survival (PFS) was 3.6 months for
eribulin and 2.2 months for TPC, when assessed by investigator review (p = 0.002), and 3.7
months and 2.2 months, respectively, when assessed by independent review (p = 0.137).
The objective response rate (ORR; a complete response or a partial response) was 12.2%
for eribulin, compared with 4.7% for TPC, when assessed by independent review (p=0.002).
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The clinical benefit rate (complete response and partial response and stable disease for at
least 6 months) was 22.6% for eribulin vs 16.8% for TPC, when assessed by independent
review.

In study 305, patients were pre-stratified by prior capecitabine treatment. The majority of
patients in the trial (73.4%) had received prior capecitabine in the metastatic setting. This is
in keeping with current UK practice. Recently published data from audits undertaken at three
UK hospitals showed that more than 80% of patients had received prior capecitabine when
prescribed eribulin under the CDF. (35,36,37)

A further updated OS analysis of study 305 (EMBRACE) was performed after 95% of

patients had died and eribulin showed a consistent OS benefit over TPC (9).

¢ In those patients who had received prior capecitabine treatment (73.4% of the trial
population), the OS was statistically significant with a HR of 0.78 (95% CI: 0.65, 0.94).

e Median OS was 13.0 months for eribulin (n=370) and 10.1 months for TPC (n=189), an
extension in median survival of 2.9 months (p=0.008).

The second Phase Il study in earlier line metastatic breast cancer, Study 301, was an open-
label, randomised, study in patients with locally advanced or metastatic breast cancer to
investigate the efficacy of eribulin monotherapy compared to capecitabine monotherapy.
Patients had previously received up to three prior chemotherapy regimens, including both an
anthracycline and a taxane and a maximum of two for advanced disease. The percentage of
patients who had received 0, 1 or 2 prior chemotherapy treatments for metastatic breast
cancer were 20.0%, 52.0% or 27.2% respectively, making this a predominantly second-line
study. (10,11)

Study 301 provides further supporting evidence for the efficacy and safety of eribulin in MBC
against the commonly used agent capecitabine. The duration of OS (in months) was similar
to that seen in study 305.

The median OS among patients receiving eribulin (n=554) was 15.9 months versus 14.5
months in the capecitabine group (n=548), p=0.056. Eribulin demonstrated a trend favouring
improved OS (co-primary endpoint) as compared with capecitabine but this improvement did
not reach statistical significance. (10,11) It is thought that treatment earlier in the course of
MBC is less likely to impact OS (20.0 % and 52% of patients having O or 1 prior
chemotherapy). Even if therapeutically more active, a first or second line regimen may not
impact on OS when multiple subsequent lines of effective treatment are administered. The
influence of post-progression therapy on OS may also have had an impact as there was an
imbalance with more patients in the eribulin arm receiving further anticancer treatment
compared to capecitabine (70.4% and 62.0% respectively).

Importantly, the results of a HRQOL assessment conducted in study 301 show that eribulin
does not adversely impact HRQOL (as assessed by EORTC QLQ-C30). The majority of
patients (274%) in both treatment groups maintained or improved their global health
status/HRQOL vs baseline. (83) In addition, separate sub-analyses in subgroup 1 and
subgroup 2 show consistent results with those in the overall population.

Study 301 was designed to further evaluate the effect of eribulin on prespecified subgroups
including human epidermal growth factor receptor 2 [HER2/neu] negative) status. Therefore,
patients were pre-stratified according to geographical region and HER2 status. (11)
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Upon request from the European Medicines Agency (EMA), a pooled analysis of study 301
and Study 305 (EMBRACE) was undertaken to determine whether the observed benefit of
eribulin was consistent. The objective of this pooled analysis was to assess OS in the overall
intent-to-treat (ITT) population and in subgroups based on HER2 status. Treatment with
eribulin was associated with an OS benefit over control in most patient subgroups, including
HER2-negative (n=1320) (median OS: 15.2 vs 12.3 months; 2.9-month difference; HR: 0.82;
p =0.002). (46,47)

This study is included in the submission as supportive evidence only of eribulin’s consistent
overall survival benefit. The results are not used to inform the cost effectiveness analysis
(see section 5.2 for further information).

Therefore, on the basis of current clinical practice and unmet clinical need, the submission
considers two separate subgroups separately, namely: (see Table 1)

Subgroup 1

1. HER2-negative patients with locally advanced or metastatic breast cancer (LABC/MBC),
whose disease has progressed after one prior chemotherapy regimen in the advanced
setting.

Subgroup 2:

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

End-of-life criteria

Eribulin is indicated for LABC/MBC patients who have a short life expectancy, normally less

than 24 months:

¢ Although therapeutic advances have been made, the overall prognosis for patients with
MBC remains poor, with an average length of survival of 12 months for those receiving
no treatment, compared to 18-24 months for those receiving chemotherapy (39).

e Study 305 (EMBRACE) reported a median OS of 13.1 months in the eribulin arm and in
study 301, the median OS in the eribulin arm was 15.9 months (10).

Eribulin offers an extension to life of an additional 3 to 4.6 months, compared with current

NHS treatment:

¢ In subgroup 1, the results of the cost effectiveness analysis show a mean overall survival
benefit for eribulin of 4.61 months. Considering the difference in the median values
observed in the study 301 and the model, both of them are just below a 3 months OS
benefit. (See section 5.3, 5.7)

e In subgroup 2, the results of the cost effectiveness analysis show a mean overall survival
benefit for eribulin of 3.04 months. Considering the difference in the median values
observed in the study 305 and the model, the median in the study 305 is just below a 3
months OS benefit whereas the median derived from the model is above a 3 months OS
benefit. (See section 5.3, 5.7)

Therefore, eribulin is suitable for consideration as a ‘life-extending treatment at the end of
life’ under the revised end-of-life criteria proposed in the “Consultation on proposals for a
new cancer drugs fund (CDF) operating model from 1st April 2016”.
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Eribulin — Safety information

Eribulin was first approved on the 15" November 2010 in the US and has since been made
available in more than 60 countries worldwide to approximately 85,000 women with MBC.

Eribulin’s safety profile is well characterised in two global phase Il studies in the MBC
setting, which showed that eribulin had a manageable profile of adverse events which is
similar to those of other chemotherapeutic agents used in this setting. Oncologists and
associated healthcare professionals caring for patients with MBC are experienced in dealing
with these adverse events.

When assessing the overall safety profile in Study 305 (EMBRACE), the majority of patients

are able to continue treatment with eribulin. It is associated with less fatal AEs and fewer

discontinuations and dose interruptions due to AEs than TPC. (7)

e Deaths due to serious AEs were lower in the eribulin arm than the TPC arm (4.0% vs.
7.7%, respectively).

o Discontinuations due to AEs were lower in the eribulin group than in the TPC group
(13.3% vs. 15.4%, respectively).

¢ Dose interruptions were lower in the eribulin group than the TPC group (5.0% vs. 10.1%,
respectively).

Development of Grade 3/4 AEs of neutropenia occurred in 21.1% and 24.1% of eribulin and
TPC patients, respectively. However, neutropenia led to discontinuation in only 0.6% of
patients, while febrile neutropenia (4.6%) was infrequent. (7)

Peripheral neuropathy, a common side effect seen with some chemotherapies, was
generally mild/ moderate (Grade 1/2) with the occurrence of Grade 3/4 peripheral
neuropathy being low (around 8%); 63% of those patients with peripheral neuropathy were
able to continue treatment. (7)

The incidence of Gl events such as constipation, diarrhoea, and vomiting with eribulin was
low (< 25%); where these GI AEs occurred they were generally mild (CTCAE Grade 1). (7)

In an earlier line study (Study 301), the incidence of some of the most frequently reported
AEs and SAEs for eribulin-treated patients was lower than in Study 305 eg febrile
neutropenia (1.3% vs 4.6%) and asthenia/fatigue (32% vs 53.7%). (11)

Recently published “real world” data from independent audits undertaken in the UK
(35,36,37), France (66) and Spain (67) have mirrored the efficacy and safety results of the
phase Il evidence and have shown that eribulin is well tolerated in a routine clinical practice
setting, reflecting that patients are not impacted greatly by eribulin’s side effect profile.

This is further supported by the fact that in England to date, eribulin is the 7" most
prescribed treatment in the Cancer Drugs Fund (CDF) and has been given to more than
2300 patients since it was first made available through the regional CDF panels in April
2011. This reinforces the fact the UK clinicians have confidence in using eribulin as clinicians
will not prescribe treatments that they do not consider are well tolerated.

A recent study assessed the trade offs that breast cancer patients are willing to make among
the risk of severe adverse events and efficacy (specifically survival) when choosing a
chemotherapy (65). The study showed that, despite the risk of adverse events, an
incremental survival advantage is highly influential in patient preferences for chemotherapy.
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The view of the patient group Breast Cancer Now is that “eribulin may give patients a few
extra months at the end of their life and is well tolerated by many patients. For patients who
have terminal breast cancer and their families, additional good quality time is priceless.”

Given this patient view, the outcome of the patient preference study and in combination with
the available safety data presented in this submission for eribulin, it can be fairly argued that
eribulin has a manageable safety profile without adversely affecting HRQOL and does not
necessitate for patients making compromises between efficacy and safety.

Eribulin is provided as a ready to use solution in a vial, avoiding the need for time consuming
reconstitution or dilution associated with many IV chemotherapeutic agents. It is
administered as a quick and convenient 2-5 minute IV infusion with no special handling or
tubing required and no requirement for premedication to prevent hypersensitivity. As such,
the use of eribulin may be associated with healthcare resource savings.

In summary, eribulin offers patients a therapeutic option that has been shown to improve
overall survival and has a manageable and predictable toxicity profile in the late-line
treatment setting of LABC/MBC.

1.4 Summary of the cost-effectiveness analysis

In the absence of relevant economic evaluations found in the literature, a de novo cost
effectiveness analysis was conducted for eribulin within the two subgroups identified. The
economic evaluation was performed by developing a partition survival model similar to
previous models developed in LABC/MBC as well as according to the NICE technical and
clinical guidelines. In comparison to TA250, this economic evaluation of eribulin was based
on patient-level data to model the survival functions and within-trial collected patient reported
outcomes for the elicitation of the utilities. These two elements are very important in terms of
reducing uncertainty around the outcomes. Finally, apart from probabilistic and deterministic
sensitivity analyses, additional sensitivity analysis scenarios were performed assessing
variations in comparators for both subgroups, primary and secondary treatment duration,
prevalence of the AEs considered and variations in time horizon of the analysis.

In both subgroups, eribulin was associated with higher costs but provided additional quality-
adjusted life years (QALYs) compared to capecitabine in subgroup 1 and TPC in subgroup
2. The basecase ICERs was found to be £36,244 per QALY for subgroup 1 and £35,624 for
subgroup 2.

All the sensitivity analyses conducted strongly indicate that the evaluation is very robust with
all the ICER derivatives being a very narrow range from the basecase ICERs. The basecase
ICERSs for subgroup 1 and 2 are fairly close to the willingness to pay thresholds used for
other treatments which have been recently approved by NICE. Considering the increased
willingness to pay thresholds for treatments meeting the “end of life criteria”, both the
observed basecase ICERs and sensitivity analysis ICERs fall below these thresholds
considering that eribulin meets the “end of life” criteria as mentioned in section 5.11.

Considering all of the above, the cost effectiveness analysis demonstrates that eribulin in the
two specified subgroups has been robustly and conservatively demonstrated to meet all the
accepted criteria for a cost-effective end of life treatment and could be considered good
value for money for adoption by the NHS.
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2 The technology

2.1 Description of the technology

Brand name: HALAVEN®
Approved name: Eribulin mesilate; E7389.

Therapeutic class: Eribulin is a first-in-class anti-neoplastic agent belonging to the
halichondrin class of drugs. The Anatomical Therapeutic Chemical Classification System
code is LO1XX41.

Mechanism of Action

Eribulin is a structurally simplified synthetic analogue of halichondrin B, a natural product
isolated from the marine sponge Halichondria okadai and the most potent member of the
halichondrin family of polyether macrolides.

It is an innovative chemotherapy treatment which is a non-taxane inhibitor of microtubule
dynamics, with a unique mechanism of action. Eribulin exerts its anticancer effects via a
tubulin-based antimitotic mechanism leading to G2/M cell cycle arrest, disruption of mitotic
spindles, and ultimately, apoptotic cell death following prolonged mitotic blockage (1,2). It
does this by inhibiting the growth phase of microtubule dynamics, without affecting the
shortening phase, and sequesters tubulin into non-productive aggregates (Figure 1) (1). This
pattern is distinct from that of members of tubulin-targeting classes currently in clinical use,
including taxanes (e.g. docetaxel) and vinca alkaloids (e.g. vinorelbine).

Taxanes which affect microtubule shortening show higher neuropathy characteristics,
compared with eribulin which does not affect the microtubule shortening phase (3).
Furthermore, the ability to sequester tubulin into non-productive aggregates, further
distinguishes eribulin from other tubulin-targeting classes and, as a result, eribulin retains
activity against drug-resistant cells that harbour B-tubulin mutations associated with taxane
resistance. (4)

Preclinical studies in human breast cancer models have shown that eribulin also exerts
profound effects on tumour biology and microenvironment that are unrelated to its classical
antimitotic effects. These effects include (i) tumour vascular remodelling, resulting in
enhanced tumour core perfusion and elimination of hypoxia, (ii) reversal of epithelial-
mesenchymal transition (EMT) resulting in less aggressive tumour phenotypes, and (iii)
profound decreases in tumour cell migration and invasion capacity, parameters that directly
affect tumour metastatic potential. (5)

These pre-clinical studies suggest that the effects of eribulin on tumour cell biology and
tumour host interactions could provide a likely basis for an increase in overall survival
despite continued presence, or even growth, of tumours and metastasis. The findings
propose that eribulin, in addition to having primary anticancer effects related to its antimitotic
effect, also modifies residual tumour phenotype to be less aggressive and therefore less
likely to metastasize by triggering a shift from mesenchymal to epithelial phenotypes. These
results support the concept that after eribulin treatment, residual tumours become less life-
threatening and “easier to live with” in contrast to the effects of some of the other treatment
options, such as the taxanes.
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Figure 1: Eribulin mechanism of action (1,2)
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2.2 Marketing authorisation/CE marking and health technology

assessment

European Marketing Authorisation

Eribulin was first approved by the European Commission in 2011 and it received an updated
European Marketing Authorisation Approval (MAA) on the 27th June 2014 for the treatment
of women 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 anthracycline and a taxane in either the adjuvant or metastatic setting.

The European Commission has recently approved a variation to the terms of the Marketing
Authorisation of eribulin for the treatment of adult patients with unresectable liposarcomas
who have received prior anthracycline containing therapy (unless unsuitable) for advanced
or metastatic disease.

The initial European public assessment report (EPAR) (2011), the EPAR for the updated
indication (2014) and the current Summary of Product Characteristics (SPC) are provided in
Appendix 1.

Eribulin is contraindicated in breast-feeding and in those patients who have a
hypersensitivity to the active substance or to any of the excipients.

Non-EU regulatory approval

Outside the EU, eribulin is currently approved for use for the treatment of women with locally
advanced or metastatic breast cancer who have progressed after at least one
chemotherapeutic regimen for advanced disease in Australia, Canada, Hong Kong, India,
Israel, Macau, Morocco, Philippines, Russia, South Korea, Thailand and the US.
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It is approved for use in locally advanced or metastatic breast cancer that has progressed
after at least two chemotherapeutic regimens in an additional 15 non-EU countries.

Health technology assessment

Eribulin is not currently the subject of any other health technology assessment in the UK.
AWMSG advice (Reference No. 1212)

Eribulin mesilate (Halaven®) is recommended as an option for restricted use within NHS
Wales after at least two prior chemotherapeutic regimens for advanced disease which

includes capecitabine.

http://www.awmsg.org/awmsgonline/app/appraisalinfo/1212

SMC advice (1065/15)

Eribulin is accepted for restricted use within NHS Scotland for use in patients with locally-
advanced or metastatic breast cancer who have progressive disease after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine if indicated.

http://www.scottishmedicines.org.uk/'SMC Advice/Advice/1065 15 eribulin Halaven/eribulin
Halaven Resubmission

2.3 Administration and costs of the technology

Please see Table 4 overleaf.
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Table 4 Costs of the technology being appraised

Pharmaceutical
formulation

Halaven 0.44 mg/ml solution for injection.

It is supplied as a clear, colourless aqueous solution, ready for injection in either a
2ml or 3ml vial

In each vial, 1ml contains eribulin mesilate equivalent to 0.44 mg eribulin.

Acquisition cost
(excluding VAT) *

The list price is £361 per 2 ml vial and £541.50 per 3ml vial.

A patient access scheme has been submitted and approved as part of this STA,
offering a straight discount off the list price.

Method of administration

Intravenous.

Doses

The recommended dose of the ready to use solution is 1.23 mg/m? (equivalent to
1.4 mg/m2 of eribulin mesilate).

If desired, the dose may be diluted in up to 100 ml of normal saline for injection (an
aqueous solution of 0.9% w/v of sodium chloride).

Dosing frequency

Each dose should be administered intravenously over 2—5 minutes on Days 1 and
8 of a 21-day cycle.

Average length of a
course of treatment

Each treatment cycle, comprising two doses (Days 1 and 8), every 21 days.

Average cost of a course
of treatment

At the list price, based on the recommended dose and an average body surface
area of 1.74m? this equates to using one 2ml vial and one 3ml vial per dose,
which is £1,805 per cycle (excl. VAT).

Based on 6 courses of treatment, this works out at an overall cost of £10,830 per
patient (excl. VAT).

Anticipated average
interval between courses
of treatments

Patients will move from cycle to cycle immediately unless specific Grade 3/4
adverse events necessitate a dose delay.

Anticipated number of
repeat courses of
treatments

The anticipated number of repeat courses of treatments is 6.

In Study 305 (EMBRACE) (6), the median number of cycles of eribulin was
between 5 and 6. In Study 301 (10), the median number of cycles of eribulin was
6.

Dose adjustments

Patients should be clinically evaluated during treatment by physical examination
and laboratory testing including complete blood counts. If Grade 3 or 4 adverse
events are present, then treatment should be delayed to allow recovery. Patients
should only be retreated when ANC is 21 x 10%/L and platelets are 275 x 10%L and
all other toxicity from a previous cycle has recovered to Grade 2 or less.

A dose reduction to 0.97 mg/m2 is recommended for the retreatment of patients
with specific Grade 3/4 adverse events in the previous cycle (See Section 4.2 of
SPC for details [Appendix 1]).

If adverse events reoccur, an additional dose reduction to 0.62 mg/m? is
recommended. Further reoccurrence may warrant treatment discontinuation.

Impaired liver function due to metastases: The recommended dose in patients with
mild hepatic impairment (Child-Pugh A) is 0.97 mg/m2 and for patients with
moderate hepatic impairment (Child-Pugh B) is 0.62 mg/mz. Severe hepatic
impairment has not been studied but it is expected that a more marked dose
reduction is needed.

Impaired liver function due to cirrhosis: This patient group has not been studied.
The doses above may be used in mild and moderate impairment but close
monitoring is advised as the doses may need readjustment.

Patients with moderately or severely impaired renal function (creatinine clearance
<50 ml/min) may have increased eribulin exposure and may need a reduction of
the dose. For all patients with renal impairment, caution and close safety
monitoring is advised.

Anticipated care setting

Eribulin should only be administered under the supervision of a qualified
physician experienced in the appropriate use of cytotoxic medicinal
products. It is anticipated that eribulin treatment will therefore be
managed in a secondary care setting.

Abbreviations: ANC, absolute neutrophil count; EMBRACE, Eisai Metastatic Breast Cancer Study Assessing
Physician's Choice Versus E7389
Source: Halaven SPC (Appendix 1), unless otherwise stated
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Patient Access Scheme (PAS)

A simple patient access scheme offering a straight discount of the list price has been
referred to NICE for inclusion in this technology appraisal. The PAS was formally agreed
with the Department of Health on the 14" January 2016.

2.4 Changes in service provision and management

The infrastructure for the administration of chemotherapeutic agents for the treatment of
breast cancer is already in place within the NHS.

LABC/MBC is generally managed by a multi-disciplinary healthcare team in tertiary,
secondary and primary care. The location of care for eribulin, along with staff usage, and the
cost of administration, monitoring and tests is similar to other IV chemotherapeutic agents
currently used in clinical practice. In England to date, eribulin has been given to more than
2300 patients through the Cancer Drugs Fund and does not require additional resource over
and above the provision of other IV chemotherapeutic agents within the NHS.

On the contrary, compared with many current chemotherapeutic agents, eribulin may reduce
the resource burden, while providing a more convenient method of dosing and administration
for the patient and the healthcare professional

Eribulin is provided as a ready to use solution, avoiding the need for reconstitution or dilution
associated with many IV chemotherapeutic agents. As with any IV treatment, good
peripheral venous access, or a patent central line, should be ensured prior to administration.
However, eribulin may be administered as a quick and convenient 2-5 minute IV infusion
with no special handling or tubing required, and may therefore realise savings, compared
with some chemotherapeutic agents, in associated healthcare resources, e.g. nursing time.

Pre-medication (antihistamine or steroids) to prevent hypersensitivity reactions is not
routinely required prior to injection with eribulin, unlike many IV chemotherapeutic agents.

The safety profile of eribulin is acceptable for a chemotherapeutic agent in the follow-on
setting and the drug is generally well tolerated. Anticipated Grade 3 or 4 (severe or life-
threatening) adverse events with an incidence of = 1% include neutropenia, leucopenia,
fatigue/asthenia, peripheral neuropathy and febrile neutropenia (SPC, Appendix 1). Such
adverse events are expected to be managed either in an outpatient or inpatient setting as
with other chemotherapy regimens.

Anti-emetics are commonly used as supportive treatment in line with local hospital protocols.
Eribulin treatment is not associated with the need for any specific additional supportive
treatment, over and above current chemotherapeutic options.

2.5 Innovation

Eisai do consider eribulin to be innovative as it is a non-taxane inhibitor of microtubule
dynamics, with a unique mechanism of action and it is the first and only single chemotherapy
agent to demonstrate a statistically significant overall survival benefit in patients with late
stage LABC/MBC compared to other available therapies.

As described in Section 2.1, eribulin exerts its anticancer effects via a tubulin-based
antimitotic mechanism leading to G2/M cell cycle arrest, disruption of mitotic spindles, and
ultimately, apoptotic cell death following prolonged mitotic blockage (1,2). It does this by
inhibiting the growth phase of microtubule dynamics, without affecting the shortening phase,

Company evidence submission template for eribulin for treating locally advanced or
metastatic breast cancer after chemotherapy [ID964] Page 29 of 212



and sequesters tubulin into non-productive aggregates (1). This pattern is distinct from that
of members of tubulin-targeting classes currently in clinical use, including taxanes (e.g.
docetaxel) and vinca alkaloids (e.g. vinorelbine).

Preclinical studies in human breast cancer models have shown that eribulin also exerts
profound effects on tumour biology and microenvironment that are unrelated to its classical
antimitotic effects. These effects include (i) tumour vascular remodelling, resulting in
enhanced tumour core perfusion and elimination of hypoxia, (ii) reversal of epithelial-
mesenchymal transition (EMT) resulting in less aggressive tumour phenotypes, and (iii)
profound decreases in tumour cell migration and invasion capacity, parameters that directly
affect tumour metastatic potential. (5)

Importantly, as stated above, eribulin is the first and only single chemotherapy agent to
demonstrate a statistically significant overall survival benefit in patients with late stage
LABC/MBC and patients with HER2-negative tumours having progressed after first line
chemotherapy. These are patient populations with limited treatment options and an unmet
medical need. Clinical data to support the overall survival benefit with eribulin is taken from
the Phase Il studies, Study 305 (EMBRACE) (6,7,8,9) and study 301 (10,11,12) and is
described in detail in Section 4.

In both of these patient subgroups, none of the current NICE-approved treatments have
demonstrated a survival benefit over any other.

In addition, eribulin is administered as a quick and convenient 2-5 minute IV infusion with no
special handling or tubing required, thereby reducing the inconvenience and burden to the
patient associated with longer infusion times. The potential impact of this is has not been
captured in the health economic evaluation, but the potential savings in associated
healthcare resources, e.g. nursing time, should be realised.
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3 Health condition and position of the technology in

the treatment pathway

Disease overview
Disease incidence

Breast cancer is the most common malignancy in the UK; it accounts for 15% of all new
cases and the lifetime risk of developing breast cancer for a woman is 1 in 8. The incidence
has almost doubled over the last three decades, with over 47,000 women (> 99% of cases)
and around 300 men (< 1%) newly diagnosed with breast cancer in England and Wales
during 2013. The risk of developing breast cancer is strongly correlated with age; 80% of
cases in the UK occur in women aged 50 years and over. (13)

Breast cancer severity and prognosis

Breast cancer is classified according to its type, grade (how abnormal the cancer cells are),
and stage (extent or severity of the cancer). Other important factors used to classify breast
cancer are the presence of oestrogen and/or progesterone receptors (ER-positive and PR-
positive) and an increased level of human epidermal growth factor receptor 2 (HER2)
compared to normal breast cells (HER2-positive). All of these aspects impact upon the
prognosis for the patient and guide the selection of the most appropriate treatment.

The extent or severity of the cancer can be determined by the Tumour, Nodes, Metastasis

(TNM) staging system. The TNM staging system takes into account the size of the tumour,

whether the lymph nodes are affected, and whether cancer has spread to other parts of the
body (metastasised) (14,15).

LABC/MBC, is the most advanced form of breast cancer, where the cancer is no longer
localised to the breast and has spread to other parts of the body, commonly the lungs, liver,
brain and bone (15). Although few patients are diagnosed with MBC at the outset (around
5% (16)), the risk of recurrence persists for many years following remission of non-
metastatic disease. It is estimated that 30%, 46%, and 71% of patients initially diagnosed
with stages I, Il, and Ill disease, respectively, will eventually progress to metastatic disease
(16). Symptoms can be severe including cancer-related fatigue and uncontrolled local
disease, along with further complications relating to the organ(s) to which the cancer has
spread (17). LABC/MBC has a significant impact on quality of life (18,19,20), and patients
commonly suffer psychological and psychiatric disturbances (21).

There is currently no cure for LABC/MBC and the long-term prognosis is poor.

The subgroup of patients with HER2-positive MBC has been associated in the past with
more aggressive disease and poorer patient outcomes; however with the recent
development of HER2-positive targeted therapies, the prognosis of HER2-positive MBC has
reversed. (22) In a recent study of 798 patients with metastatic breast cancer, the HR-
positive/lHER2-negative subtype was associated with a significantly worse survival, as
compared to the HR-positive/HER2-positive group (median 34.4 vs. 24.8 months) (23).
(Figure 2, overleaf)
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Metastatic survival (%)

Figure 2 Survival after diagnosis of metastatic breast cancer per subtype
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Effect on patients, carers and society

Overall, the current management of LABC/MBC is complex and diverse, with treatment
options considered in a multi-disciplinary approach; treatment choice for physicians and
patients will depend upon a number of factors, including:

exposure and response to therapy at earlier stages of treatment
menopausal status
ER/PR and HER2 status
tolerability

patient preference
availability of drugs
patient’s quality of life
performance status

age

site of disease
treatment goals

Systemic therapy, in the form of hormonal therapies, chemotherapeutic agents (HER2-
negative patients), and targeted/biologic agents (HER2-positive patients), are current
treatment options for LABC/MBC. There are a variety of single and combination therapies
that can be used in a sequential regimen approach; therefore, when disease progression
occurs during first-line treatment a second is tried, and so on.

Approximately 85% of patients with LABC/MBC are diagnosed with HER2-negative disease.
Pre-treated HER2-negative patients (e.g. patients who are not eligible for targeted agents
and who have already received initial treatment with anthracyclines and taxanes), however
are a particularly challenging subgroup to manage effectively since by this stage patients will
have progressed despite treatment, and further treatment options will have limited
effectiveness.
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Treatment for this advanced stage of the disease is focused on prolonging survival, while
controlling the symptoms experienced and improving the patient’s quality of life (18).

Overall, quality of life is poor in patients with MBC. MBC patients have lower scores than non
MBC in all of the functioning subscales of the EORTC QLQ-C30 (20). Between 25% and
33% of women with MBC report difficulties in physical, role and social functioning. More than
25% of the women report poor global health status. Many patients report difficulties in at
least one activity of daily living.

An important goal of MBC treatment is to improve or maintain HRQOL. Tumour response
following treatment in MBC has been shown to be associated with improvement in HRQOL
(24). HRQOL associated with appetite loss, fatigue and physical functioning have been
shown to be prognostic factors for survival (25).

Overall survival is recognised as the most definitive cancer outcome (26) and is of most
importance to patients when making decisions regarding treatment options (27).

Clinical pathways of care

Despite recent improvements in the treatment of MBC, there is still no consensus regarding
the optimal standard of care for women requiring therapy after initial taxane and
anthracycline treatment.

As described previously in the decision problem (Table 1), the populations considered
suitable for eribulin treatment within this submission consist of two separate subgroups,
namely:

Subgroup 1
1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior
chemotherapy regimen in the advanced setting.

Subgroup 2

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

In line with the Phase Il randomised, controlled trials (RCTs) — Study 305 (EMBRACE)
(6,7,8,9) and Study 301 (10,11,12) — prior treatment included an anthracycline and a taxane.

These subgroups and the advanced stage of treatment at which these patients find
themselves reflects the indication for eribulin, the population for which evidence is presented
herein, and the two possible places for eribulin in the clinical management pathway.

As recognised by NICE guidelines, one of the key priorities for treating this advanced stage
of breast cancer is to prolong survival, while controlling the symptoms experienced and
improving the patient’s quality of life (17). However, none of the available NICE-approved
treatment options have demonstrated a survival benefit over any other (17,28).

Clinical Guidelines

The American Society of Clinical Oncology (ASCO) published a clinical practice guideline on
chemotherapy and targeted therapy for women with HER2-negative advanced breast cancer
in 2014 (31). For first-line chemotherapy at this stage of disease, the guidelines states that
no single agent has demonstrated superiority, but that the evidence for efficacy is strongest
for taxanes and anthracyclines.
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The guidelines then state further that second and later-line therapy may be of clinical benefit
and should be offered as determined by previous treatments, toxicity, coexisting medical
conditions and patient choice. A qualifying statement reads:

“The most convincing data are for eribulin based on survival superiority against best
standard treatment in a recent large RCT, but there is a lack of good comparative data
between these various agents.”

Based on the NICE clinical guideline for advanced breast cancer, Clinical Guideline 81 (29),
it is recommended that chemotherapy treatment in the advanced setting commences with an
anthracycline-based regimen. If disease progresses following anthracycline treatment or in
cases where an anthracycline is unsuitable (if the person has previously received
anthracycline-based adjuvant therapy or has a contraindication to anthracyclines), systemic
chemotherapy should be offered in the following sequence:

e First-line: single-agent docetaxel

e Second-line: single-agent vinorelbine or capecitabine

e Third-line: single agent vinorelbine or capecitabine (whichever was not used as
second-line treatment)

Subgroup 1
1. HER2-negative patients with LABC/MBC, whose disease has progressed after one
prior chemotherapy regimen in the advanced setting.

As described above, whereas historically, HER2+ tumour status has been associated with
more aggressive disease and poorer patient outcomes; nowadays, those patient with a
HER2+ status will receive targeted/biological agents. Therefore the prognosis for HER2-
positive patients has reversed (22) and a recent study showed that HR-positive/HER2-
negative subtype was associated with a significantly worse survival, as compared to the HR-
positive/HER2-positive group (median 34.4 vs. 24.8 months) (23)

Accordingly, the HER2-negative LABC/MBC patient population is considered a particularly
difficult group to manage effectively. By this stage patients will have progressed despite
initial treatment with anthracyclines and taxanes, and further treatment options will be of
limited effectiveness.

As mentioned above, patients with HER2-positive tumour status will nowadays receive
targeted/biological agents. It is therefore proposed that in this HER2-negative patient
population, eribulin be used as a second-line chemotherapy (as an alternative to
capecitabine and vinorelbine).

The current pathway overleaf is based on NICE Clinical Guideline 81 (29) and the proposed
position of eribulin in this pathway is depicted in Figure 3.
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Figure 3 Current and Proposed Clinical Pathway for Treatment of LABC/MB(C

_| Capecitabine
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| or prior anthracycline ~ | monotherapy
| treatment in adjuvant Proposed
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* In the unlikely scenario where patients were able to receive anthracycline treatment, this would be an option
prior to taxane monotherapy and the algorithm would then follow as above.

Subgroup 2

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

In the landmark Phase lll study, Study 305 (EMBRACE) where the primary endpoint was
overall survival, eribulin was the first cytotoxic agent to improve overall survival in heavily
pre-treated patients with MBC versus treatment of physicians’ choice (TPC). (6) This is
acknowledged in current ESMO (30) and ASCO metastatic breast cancer guidelines (31).

Study 305 randomly allocated women to eribulin or to treatment of the physician's choice
(TPC) —in an approach agreed with the European Medicines Agency (EMA).

As highlighted above, both the relevant ASCO clinical guidelines (31) and NICE clinical
guidelines (29) reflect that there is no clear standard of care in MBC. The Food and Drug
Administration have concluded that TPC is an appropriate comparator in this case (32) and
in fact many more recent and ongoing trials have adopted TPC as the control arm. These
not only include two studies in breast cancer, the Th3RESA (Trastuzumab Emtansine
Versus Treatment of Physician’s Choice for Pretreated HER2-Positive Advanced Breast
Cancer) trial (33) and the BEACON study (Breast Cancer Outcomes With NKTR-102: A
Phase Il Open-Label, Randomized, Multicenter Study of Etirinotecan Pegol [NKTR-102]
Versus Treatment of Physician’s Choice) (34), but also trials in lung cancer and melanoma
(32).

In study 305 (EMBRACE), the TPC arm included single agents currently used in LABC/MBC
treatment, such as capecitabine, vinorelbine, gemcitabine, anthracyclines and taxanes. This
represents "a real-life situation” because it reflects the choices available to oncologists and
their patients in the absence of a clear standard of care. Offering patients a choice of
treatment and taking their preferences into account is crucial to this approach.

The agents that make up the TPC arm of the study have been validated by a small number
of UK clinical experts who indicated that as patients with breast cancer are nowadays living
much longer, many patients with MBC would have received anthracyclines and/or taxanes in
the adjuvant setting a number of years previously and that it may therefore be appropriate to
consider using anthracyclines and/or taxanes again, depending on the individual patient.

In study 305 (EMBRACE), the maijority of patients received capecitabine as a second-line
agent for advanced breast cancer. (7)
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This mirrors treatment in the UK. Recently published data from independent audits
undertaken at the Royal Marsden Hospital (35), Christie Hospital NHS Foundation Trust (36)
and Imperial College Healthcare NHS Trust (37) showed that more than 80% of patients had
received prior capecitabine when prescribed eribulin under the CDF.

Therefore by using TPC as a comparator in clinical trials and by positioning eribulin for use
after capecitabine in this submission, a pragmatic approach is employed to compare eribulin
to the current treatment landscape, consisting of a variety of therapeutic options instituted by
practicing physicians on a day-to-day basis. Agents making up the TPC group after
capecitabine include those which were used by >10% of patients ie vinorelbine and
gemcitabine and, as stated above, patients may also be re-challenged with anthracycline
and taxane treatment.

It is therefore proposed that eribulin be used as a third-line chemotherapy after capecitabine.
The current pathway below is based on NICE Clinical Guideline 81 and the proposed
position of eribulin in this pathway is depicted in Figure 4 below.

Figure 4 Clinical Management Pathway for LABC/MBC

Taxane monotherapy Capecitabine Treatment of Current
(if anthracycline not Or Physician’s algorithm
suitable/contraindicate Vinorelbine Choice

d or prior anthracycline monotherapy

treatment in adjuvant Eribulin Proposed
setting®) monotherapy algorithm

* In the unlikely scenario where patients were able to receive anthracycline treatment, this would be an option
prior to taxane monotherapy and the algorithm would then follow as above.

Current clinical practice

Whilst the NICE clinical guidelines clearly defines vinorelbine monotherapy and capecitabine
monotherapy as options for second-line treatment and beyond, in clinical practice, as
indicated above, it is apparent that for patients with LABC/MBC, particularly at this advanced
point in their treatment, numerous types of treatment may be used. The choice of treatment
will depend on factors including HER2-status, prior chemotherapy exposure and response,
tolerability, patient preference, availability of drugs, the patient’s quality of life and
performance status (17,29).

Therefore, there may be more interventions used in clinical practice at second-line or later
than those outlined in the NICE clinical guideline and this is reflected in the agents making
up the TPC arm of study 305 (6). However, as acknowledged by NICE (17), there is minimal
high-quality evidence about the relative clinical effectiveness of treatments used in this
setting.

Itis clear that eribulin provides a much needed evidence-based treatment option for patients
whose disease has progressed after at least one prior chemotherapy regimen in the
advanced setting (second-line and later). Eribulin is the first monotherapy to demonstrate
statistically significant improvements in OS in LABC/MBC patients previously treated with an
anthracycline and a taxane, while offering a safety and tolerability profile that is acceptable
for a follow-on chemotherapeutic agent.
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Life expectancy of people with LABC/MBC

As mentioned above, there is currently no cure for LABC/MBC and the long-term prognosis
is poor.

Whereas 5-year survival rates of 99% have been reported for tumours diagnosed at the
earliest stage, 5-year survival in those diagnosed with metastatic disease is low, around 15%
(38). As reported in the NICE assessment report for lapatinib and trastuzumab, the average
length of survival following diagnosis of MBC is 12 months for those receiving no treatment,
compared with 18-24 months for those receiving chemotherapy. (39)

Number of patients in England & Wales with LABC/MBC
The number of patients in England and Wales who have LABC/MBC and are eligible to

receive eribulin ie have progressed after at least one chemotherapeutic regimen for
advanced disease are estimated below and detailed in Section 8.

Country Input Output Source

https://www.ons.gov.uk/peoplepo
pulationandcommunity/population
andmigration/populationestimate
stttimeseries

Population of England & Wales 57,408,700

PREVALENCE + INCIDENCE:
Prevalence of

Breast Cancer 0.14% 80,372 Cancer Mpact database, Kantar
(BC) Health (97)
g;:\;zl[eg;ﬁcogrl\(ﬂ&tgét)atic 7.39% 5.940 Cngglc;ﬁr(g/l;;act database, Kantar
gﬁgi?és receiving 100.00% 5,940 Assumption
gﬁt‘;er;:lés on Second Line 65.37% 3,883 Cngglc;ﬁr(g/l;;act database, Kantar

Issues relating to current clinical practice

Pre-treated breast cancer patients, such as those considered by this submission, have
limited treatment options. The chemotherapeutic agents with the best efficacy in breast
cancer, the anthracyclines and taxanes, are typically used at earlier stages of the disease,
leaving many LABC/MBC patients anthracycline and taxane-resistant, and thereby limiting
the number of treatment options at this stage of disease (40).

The proportion of patients responding to chemotherapy declines through successive lines of
treatment (41), while no RCTs of the current NICE-approved monotherapies have
demonstrated a survival advantage over any other single agent in the treatment of
anthracycline and taxane-resistant metastatic disease (28). This is a weakness in the clinical
evidence acknowledged by NICE (17), particularly as the majority of patients believe that the
primary goal of treatment is to prolong their life (27).
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The tolerability of current LABC/MBC treatment varies; chemotherapy agents can be
particularly toxic and are recognised to be the most burdensome aspect of cancer
management for patients (42). Side effects commonly include peripheral neuropathy,
alopecia, mucositis, nausea, vomiting, increased infection, and fatigue. These can adversely
affect a patients’ quality of life (42), be costly to manage (43), and lead to early
discontinuation of a particular therapy (44) in a significant number of patients, thereby
impacting on overall treatment outcomes.

As such, management of patients with LABC/MBC is a trade-off between the risk of
unpleasant side effects (toxicity) and the potential benefits (clinical efficacy, e.g. OS) (17).
Treatment choices are thus strongly influenced by physician and patient preference in terms
of side effect profiles and outcomes such as OS.

Other issues relating to current practice include the inconvenience to the patient and the
treating healthcare professional, and the level of resource use required for administration.

¢ The majority of chemotherapy regimens require IV administration and vary in their
infusion times (e.g. paclitaxel is administered over 3 hours). Patients may experience
difficulties with venous access as a result of multiple prior therapies, while long infusion
times can be inconvenient and increase the burden to the patients’ lives.

o Variability exists in frequency of dosing schedules (e.g. vinorelbine requires weekly
administration). The lack of consistency and the impact that missing doses may have on
clinical outcomes mean that patient outcomes may also be inconsistent.

¢ Many IV chemotherapy regimens require reconstitution or dilution before administration
(e.g. gemcitabine, vinorelbine), increasing the burden on healthcare resources, and
potentially leading to dosing errors. Vinorelbine is also a vesicant (45).

e Premedication with steroids and/or antihistamines to prevent hypersensitivity reactions
during administration is necessary with many chemotherapeutic agents (e.g. docetaxel,
paclitaxel). This increases the time required for treatment administration as well as the
overall cost of treatment and adds to the potential drug-related adverse effects that the
patient may experience.

It is clear through its usage on the Cancer Drugs Fund that eribulin provides a much needed
treatment option in the UK. It extends overall survival in LABC/MBC patients without an
intolerable side effect profile, and thus maintains patients’ quality of life and reduces the
need for dose reductions, delays, or discontinuations.

Eribulin, a non-taxane inhibitor of microtubule dynamics, is an innovative chemotherapy
treatment with a unique mechanism of action that sets it apart from members of tubulin-
targeting classes currently in clinical use, including taxanes (e.g. docetaxel) and vinca
alkaloids (e.g. vinorelbine). Eribulin exerts its anticancer effects by inhibiting the growth
phase of microtubule dynamics, without affecting the shortening phase, and sequesters
tubulin into non-productive aggregates (1).

Eribulin is the first monotherapy to demonstrate statistically significant improvements in
overall survival in LABC/MBC patients previously treated with an anthracycline and a taxane,
while offering a safety and tolerability profile that is comparable to other chemotherapeutic
agents commonly used in clinical practice. Eribulin is generally well tolerated, with few
discontinuations and dose interruptions due to adverse events.

There is also no evidence that eribulin is a vesicant or irritant (Halaven SPC - Appendix 1).
Furthermore, eribulin is provided as a ready to use solution, avoiding the need for time
consuming reconstitution or dilution associated with many IV chemotherapeutic agents. It is
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administered as a quick and convenient 2-5 minute IV infusion with no special handling or
tubing required.

As such, the use of eribulin may be associated with healthcare resource savings. Each cycle
of treatment with eribulin consists of only two doses, administered on Days 1 and 8 of the

21-day cycle. Pre-medication (antihistamine or steroids) to prevent hypersensitivity reactions
is not routinely required prior to injection.

Identification of equality issues

There are no specific equality issues.
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4 Clinical effectiveness

Summary of efficacy

In the absence of a single standard of care for women with pre-treated breast cancer,
study 305 (EMBRACE) randomly allocated 762 women who had previously received at
least two and a maximum of five chemotherapy regimens, in a 2:1 ratio either to eribulin
(n=508) or treatment of the physician's choice (TPC; n=254); TPC arm included currently
available monotherapies, including capecitabine, gemcitabine and vinorelbine, used in
MBC treatment. (6,7) This represents "a real-life situation” because there are no guidelines
on which chemotherapy to use at this stage of the disease and reflects choices made by
the oncologist and their patients.

In this landmark study where the primary endpoint was overall survival, eribulin was the
first cytotoxic agent to improve overall survival in heavily pre-treated patients with MBC
versus treatment of physicians’ choice (TPC).

e Median overall survival was significantly improved in women assigned to eribulin (13.1
months) compared with TPC (10.6 months), an increase in duration of survival of 23%
(2.5 months) (p= 0.041). (7)

e The updated analysis performed after 77% of patients had died and on request of the
regulatory authorities, confirmed these results; median OS (eribulin 13.2 months vs.
TPC 10.5 months) was improved by 2.7 months (p=0.014). (8)

¢ The magnitude of the OS should be considered in the context of the population
enrolled in this study, which had been pre-treated in the advanced setting with at least
2 previous chemotherapies.

Eribulin also demonstrates consistent efficacy when compared with TPC in a number of

secondary outcomes (6,7):

e Median progression free survival (PFS) was 3.6 months for eribulin and 2.2 months for
TPC, when assessed by investigator review (p = 0.002), and 3.7 months and 2.2
months, respectively, when assessed by independent review (p = 0.137).

e The objective response rate (ORR; a complete response or a partial response) was
12.2% for eribulin, compared with 4.7% for TPC, when assessed by independent
review (p=0.002).

e The clinical benefit rate (complete response and partial response and stable disease
for at least 6 months) was 22.6% for eribulin vs 16.8% for TPC, when assessed by
independent review

In study 305, patients were pre-stratified by prior capecitabine treatment. The majority of
patients in the trial (73.4%) had received prior capecitabine in the metastatic setting. This
is in keeping with current UK practice. Recently published data from audits undertaken at
three UK hospitals showed that more than 80% of patients had received prior capecitabine
when prescribed eribulin under the CDF. (35,36,37)

A further updated OS analysis of study 305 (EMBRACE) was performed after 95% of

patients had died and eribulin showed a consistent OS benefit over TPC (9).

¢ In those patients who had received prior capecitabine treatment (73.4% of the trial
population), the OS was statistically significant with a HR of 0.78 (95% CI: 0.65, 0.94).

¢ Median OS was 13.0 months for eribulin (n=370) and 10.1 months for TPC (n=189), an
extension in median survival of 2.9 months (p=0.008).
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A second Phase Il study in earlier line metastatic breast cancer, Study 301, was an open-
label, randomised, study in patients with locally advanced or metastatic breast cancer to
investigate the efficacy of eribulin monotherapy compared to capecitabine monotherapy.
Patients had previously received up to three prior chemotherapy regimens, including both
an anthracycline and a taxane and a maximum of two for advanced disease. The
percentage of patients who had received 0, 1 or 2 prior chemotherapy treatments for
metastatic breast cancer were 20.0%, 52.0% or 27.2% respectively, making this a
predominantly second-line study. (10,11)

Study 301 provides further supporting evidence for the efficacy and safety of eribulin in

MBC, against the commonly used agent capecitabine. The duration of OS (in months) was

similar to that seen in study 305:

¢ The median OS among patients receiving eribulin (n=554) was 15.9 months versus
14.5 months in the capecitabine group (n=548), p=0.056

¢ Eribulin demonstrated a trend favouring improved OS (co-primary endpoint) as
compared with capecitabine but this improvement did not reach statistical significance.
(10,11)

Importantly, the results of a HRQOL assessment conducted in study 301 show that eribulin
does not adversely impact HRQOL (as assessed by EORTC QLQ-C30). The majority of
patients (274%) in both treatment groups maintained or improved their global health
status/fHRQOL vs baseline. (83) In addition, separate sub-analyses in subgroup 1 and
subgroup 2 show consistent results with those in the overall population.

Study 301 was designed to further evaluate the effect of eribulin on prespecified
subgroups including human epidermal growth factor receptor 2 [HER2/neu] negative)
status. Therefore, patients were pre-stratified according to geographical region and HER2
status. (11)

Upon request from the European Medicines Agency (EMA), a pooled analysis of study 301
and Study 305 (EMBRACE) was undertaken to determine whether the observed benefit of
eribulin was consistent:

s The objective of this pooled analysis was to assess OS in the overall intent-to-treat
(ITT) population and in subgroups based on HER2 status.

o Treatment with eribulin was associated with an OS benefit over control in most patient
subgroups, including HER2-negative (n=1320) (median OS: 15.2 vs 12.3 months; 2.9-
month difference; HR: 0.82; p = 0.002). (46,47)

e This study is included in the submission as supportive evidence only of eribulin’s
consistent overall survival benefit. The results are not used to inform the cost
effectiveness analysis (see section 5.2 for further information).
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4.1 Identification and selection of relevant studies
Search Strategies

As stated previously, populations considered suitable for eribulin treatment within this
submission consist of two separate subgroups, namely:

Subgroup 1:
1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior
chemotherapy regimen in the advanced setting.

Subgroup 2:

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

Therefore, two systematic reviews were conducted to retrieve relevant clinical data from the
published literature regarding the efficacy and safety of eribulin in each of the above patient
populations. In both systematic reviews, Embase (via the Scopus platform), Medline and
Medline In-Process (via the PubMed platform) and the Cochrane Library were searched from
1 January 2009 to 30 November 2015 and restricted to English language only. This was
supplemented by additional searching of clinicaltrials.gov and conference proceedings from
ASCO, ESMO, AACR and ISPOR. The manufacturer’s clinical trial database was also
searched for all completed studies from the eribulin clinical trial programme and these were
also assessed for inclusion, including unpublished studies.

Using Boolean operators and specific syntax, the searches used terms (including MeSH
headings as appropriate) for eribulin, including any alternative names (e.g. Halaven, E7389).

Full details of the search strategies used in both systematic reviews are provided in
Appendix 2.

Study Selection
Eligibility criteria

Studies identified were initially assessed based on title and abstract (Step 1). Publications
not meeting inclusion criteria in in Step 1 were excluded and listed alongside the reason of
study exclusion (Step 2). Full text publications were retrieved from those abstracts meeting
inclusion criteria in Step1 and assessed based on the full text. (Step 3) After the full text
review, all papers meeting inclusion were retained for data extraction, and those papers not
meeting inclusion criteria were excluded and listed alongside the reason for the exclusion.

Inclusion and exclusion criteria for each of the two systematic reviews are shown in Table 5
and Table 6 overleaf.
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Table 5 Eligibility criteria used in search strategy: HER2-negative patients with LABC/MBC,
whose disease has progressed after one prior chemotherapy regimen in the advanced setting.

Inclusion Exclusion

Population Adult patients AND Non-human OR Children OR
[MBC OR Adolescents OR
Advanced breast cancer (ABC)] AND Males OR First line
HER2-negative AND Not distinguished HER2 status
Following one prior chemotherapy OR Neoadjuvant OR

Studies with a unique focus on
patients from outside
Europe/USA were excluded
Intervention Eribulin (monotherapy) All other treatments or
combinations

Comparator Any
Outcomes PFS, OS (median and percent survival at | All others
1 year), ORR, TTR, duration response,
TTP, adverse events

Study design RCT (Phase Il, lll or IV) regardless of Editorials OR Notes OR
design (parallel, crossover, open label, Comments OR Letters OR
single or double blinded) OR Reviews OR Abstracts without
Meta-analysis OR full paper available
Systematic Reviews OR Phase | studies

Language English Non-English studies

Abbreviations: ABC, Advanced breast cancer; HER2, Human epidermal growth factor receptor 2; MBC,
Metastatic breast cancer; ORR, Objective response rate; OS, Overall survival; PFS, Progression free survival,
RCT, randomised, controlled trial; TTP, Time to progression; TTR, Time to response

Table 6 Eligibility criteria used in search strategy: Patients with LABC/MBC whose disease has
progressed after at least two prior chemotherapeutic regimens for advanced disease which
includes capecitabine (if indicated)

Inclusion Exclusion
Population Adult patients AND Non-human OR
[MBC OR Children OR
Advanced breast cancer (ABC)] Adolescents OR
AND Males OR
AND 3L+ Studies with a unique focus on

patients from outside Europe/USA
were excluded

Intervention Eribulin (monotherapy) All other treatments or combinations
Comparator Any
Outcomes PFS, OS (median and percent All others

survival at 1 year), ORR, TTR,
duration response, TTP, adverse

events

Study design RCT (Phase Il, lll or IV) Editorials OR Notes OR
regardless of design (parallel, Comments OR RWE OR Letters OR
crossover, open label, single or Other Reviews OR
double blinded) OR Abstracts without full paper available
Meta-analysis OR OR Phase | studies
Systematic Reviews

Language English Non-English studies

Abbreviations: ABC, Advanced breast cancer; HER2, Human epidermal growth factor receptor 2; MBC,
Metastatic breast cancer; ORR, Objective response rate; OS, Overall survival; PFS, Progression free survival,
RCT, randomised, controlled trial; RWE, Real world evidence; TTP, Time to progression; TTR, Time to response
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Flow Diagrams of included and excluded studies

Subgroup 1
1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior
chemotherapy regimen in the advanced setting.

Following assessment and exclusion of studies based on title, abstract and full text, 8
records from the systematic review, including a clinical study report (CSR), were identified in
total covering one eribulin study and a pooled analysis:

e Study 301 (10,11,12)

e Pooled analysis of Study 301 and Study 305 (EMBRACE) (46,47)

Two records, Twelves et al (48) and Twelves et al (49) were conference abstracts for the
pooled analysis that has been subsequently published as a full manuscript by Twelves et al
(46).

One record Vahdat et al (49) was designed primarily to assess safety and is discussed
further in section 4.

A list of excluded studies is provided in Appendix 2.

The flow diagram for the systematic review is shown in Figure 5 overleaf.
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Figure 5 PRISMA Study Attrition Diagram used in search strategy: HER2-negative patients with
LABC/MBC, whose disease has progressed after one prior chemotherapy regimen in the
advanced setting.
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Subgroup 2:

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated)

Following assessment and exclusion of studies based on title, abstract and full text, 9
records from the systematic review, including a clinical study report (CSR), were identified in
total covering one eribulin study:

1. Study 305 (EMBRACE) (6,7,8,9)

Two records were conference abstracts for the EMBRACE study that has been subsequently
published in full:
2. Twelves et al (51) and Vahdat et al (52)

Three records were conference abstracts providing retrospective subgroup analyses of the
EMBRACE study. These were all unplanned, exploratory, post-hoc analyses which did not
provide additional information relevant to the subgroups described in the decision problem
(Table 1) and are therefore not considered further in the submission.

3. Blum et al (563), Cardoso et al (54) and Cortes et al (55)

A list of excluded studies is provided in Appendix 2.

The flow diagram for the systematic review is shown in Figure 6 overleaf.
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Figure 6 PRISMA Study Attrition Diagram used in search strategy: Patients with LABC/MBC
whose disease has progressed after at least two prior chemotherapeutic regimens for
advanced disease which includes capecitabine (if indicated)
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Data sources of identified studies

Two RCTs for eribulin were identified in the searches and are described further in this
submission. The main sources of information for these trials are listed overleaf.

Phase Ill Study 305 (EMBRACE)

o Cortes et al (6)

¢ Additional information was drawn from the CSR for the study 305 (E7389-G000-305) (7),
as well an additional study report (E7389-G000-305 — update analysis) (8) and a further
analysis at 95% of events in those patients who had received capecitabine (9), detailing
additional analyses of overall survival from study 305.
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Phase lll Study 301

o Kaufman et al (10)

e Additional information was drawn from the CSR for Study 301 (E7389-G000-301) (11)
and an analysis from study 301 of HER2-negative patients with LABC/MBC, whose
disease has progressed after one prior chemotherapy regimen in the advanced setting.
(12)

In addition, a pooled analysis of the above Phase Ill RCTs was identified in the searches
and is described further in this submission as supportive evidence only. The results are not
used to inform the cost effectiveness analysis (see section 5.2 for further information).

The main source of information for this pooled analysis is listed below.

e Twelves et al (46,47)

4.2 List of relevant randomised controlled trials

The systematic reviews of clinical evidence identified two RCTs of eribulin in the population
of interest to this submission and a pooled analysis of these studies. (Table 7)

Study 305 (EMBRACE) compared eribulin with treatment in the form of Treatment of
Physician’s Choice (TPC), comprising any monotherapy for the treatment of cancer available
to the study investigators. TPC is described in more detail in Section 4.3. However, TPC did
include the three chemotherapy agents identified in the NICE scope — capecitabine,
gemcitabine and vinorelbine (Table 1).

Study 305 (EMBRACE) included patients who had received at least two chemotherapy
regimens for metastatic disease (Table 8) and the majority of patients (73.4%) had received
prior capecitabine. Therefore this study provides the evidence for subgroup 2 in the decision
problem (Table 1).

Study 301 compared eribulin with capecitabine in patients with locally advanced or
metastatic breast cancer who had received a maximum of two chemotherapy regimens for
advanced disease. This study therefore provides the evidence for subgroup 1 in the decision
problem (Table 1).
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Table 7 List of relevant RCTs

(Equivalent to 1.23
mg/m? of eribulin,
as stated in the
SPC)

supportive care
only.

disease), including
an anthracycline
and a taxane,
unless
contraindicated

Intervention Comparator Population Primary study ref.
Trial no. (acronym)
Study 305 Eribulin mesilate TPC which Patients with CSR (7)
(EMBRACE); 1.4 mg/m?2-5 min | could consist of | LABC/MBCT that Supporting
Phase lll, global, IV infusion on Days | any had received two references:
randomised, open- 1 and 8 of a 21-day | monotherapy to five prior Cortes et al (6)
label, parallel two- cycle (licensed (chemotherapy, | chemotherapy Additional study
arm, multi-centre dosing regimen). hormonal, regimens (2 two report of overall
study biologic) or for advanced survival (8)

Further analysis at
95% of events in
post-capecitabine
patients (9)

Study 301;

Phase lll, global,
randomised, open-
label, parallel two-
arm, multi-centre
study

Eribulin 1.23mg/m”
2-5 min IV infusion
on Days 1 and 8 of
a 21-day cycle
(licensed dosing
regimen).

Capecitabine

Patients with
LABC/MBC that
had received up to
three prior
chemotherapy
regimens (< two
for advanced
disease), including
an anthracycline
and a taxane,

CSR (11)
Supporting
references:
Kaufman et al (10)
Analysis in HER2-
negative 2" line
patients (12)

Abbreviations: CSR, clinical study report; EMBRACE, Eisai Metastatic Breast Cancer Study Assessing Physician's
Choice Versus E7389; LABC, Locally advanced breast cancer; MBC, metastatic breast cancer; TPC, Treatment of

Physician’s Choice. tDefined in both studies as locally recurrent or MBC

Studies excluded from further discussion

There are no studies which have been excluded from further discussion.

4.3

controlled trials

Summary of methodology of the relevant randomised

Two phase Il studies involving more than 1,800 patients form the basis of the current
licensed indication for eribulin (Halaven SPC — Appendix 1)

Study 305 (EMBRACE)

Study 305 (EMBRACE), the pivotal Phase lll eribulin RCT, compared the efficacy and safety
of eribulin with Treatment of Physician’s Choice (TPC). The selection of TPC as a
comparator reflects the real life choices for MBC patients who have already been treated
with an anthracycline and a taxane. The patients in this study had locally recurrent or
metastatic breast cancer, and had previously received at least two and a maximum of
five chemotherapy regimens, including an anthracycline and a taxane (unless
contraindicated). (6,7)

In study 305, TPC was defined as any available single agent chemotherapy, hormonal
treatment or biological therapy approved for the treatment of cancer, radiotherapy or best
supportive care. For all patients enrolled in the EMBRACE study a TPC agent was first
defined by the physician and this choice could be discussed with the patient to ensure the
most appropriate treatment was selected for them. The selection of the TPC agent took
place prior to randomisation.
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Study 301

The second Phase lll study in earlier line metastatic breast cancer, Study 301, was an open-
label, randomised, study in patients with locally advanced or metastatic breast cancer to
investigate the efficacy of eribulin monotherapy compared to capecitabine monotherapy.
Patients had previously received up to three prior chemotherapy regimens, including
both an anthracycline and a taxane and a maximum of two for advanced disease. (10,11)

Study 301 included some patients who did not receive any prior chemotherapy for advanced
disease and therefore not within the current licensed indication. However, the percentage of
patients who had received 0, 1 or 2 prior chemotherapy treatments for metastatic breast
cancer were 20.0%, 52.0% or 27.2% respectively, making this a predominantly second-line
study. (Halaven SPC — Appendix 1)

Pooled analysis

Upon request from the European Medicines Agency (EMA), a pooled analysis of study 301
and Study 305 (EMBRACE) was undertaken to determine whether the observed benefit of
eribulin was consistent. (46,47)

The objective of this pooled analysis was to assess OS in the overall intent-to-treat (ITT)
population and in subgroups based on HER2 status. Progression-free survival (PFS) was
also evaluated.

Trial designs
Study 305 (EMBRACE)

Study 305 was a multi-national, Phase Ill, open-label, randomised parallel two-arm study,
conducted in 762 patients (508 eribulin, 254 TPC) with LABC/MBC (6,7)

Patients were pre-stratified according to geographical region, HER2 status, and prior
treatment with capecitabine, and then randomised in a 2:1 ratio to receive either eribulin or
TPC. For all patients in the study a TPC agent was first defined; physicians could discuss
the TPC option with the patient to ensure the most appropriate treatment was selected for
them. The agent of the patient’'s and physician’s choice was then confirmed by the
investigator using an interactive voice response system. Patients were then stratified and
randomised to one of the two treatment arms according to a randomisation schedule.
Centres were required to enter patient identification and information on stratification factors.
Treatment allocation and a randomisation nhumber were given for each patient. This process
ensured that each agent of the physician’s choice was independently randomised against
eribulin to support subgroup analyses.

Investigators and patients were not blinded to study treatment as this was an open-label
study. However, the Eisai study team was blinded to data for the primary outcome (OS) until
database lock to avoid potential bias. Independent statisticians conducted an interim
analysis and assisted with queries surrounding all death events.

Study 301
Like Study 305 (EMBRACE), Study 301 was also a multi-centre, Phase lll, open-label,

randomised parallel two-arm study. It was conducted in 1,102 patients (554 eribulin, 548
capecitabine) with LABC/MBC. (10,11)
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Patients were pre-stratified according to geographical region and HER2 status and then
randomised in a 1:1 ratio to receive either eribulin or capecitabine. The Eisai study statistical
team was blinded to dosing data and treatment group assignment until database lock to
avoid potential bias. Independent statisticians conducted the interim analyses and assisted
with queries.

Pooled analysis

This was a pooled analysis of study 305 (EMBRACE) and study 301. Adjustment for the
study designs and control arms were necessary because of the 2:1 randomisation in
EMBRACE, the number of lines of prior therapy and the differing control arms between the
studies. (46,47)

Data were stratified by geographical region, previous capecitabine use and study (and by
HER?2 status in the overall population). For patients with HER2-negative disease, data were
also stratified by triple-negative status.

Eligibility criteria

The inclusion and exclusion criteria for the relevant RCTs are summarised in Table 8
overleaf. The pooled analysis included all patients from study 305 (EMBRACE) and Study
301 and therefore the inclusion and exclusion criteria are as per the individual studies.

Both studies 301 and 305 included adult female patients with LABC/MBC who had
progressed despite chemotherapy treatment and had an ECOG performance status of two
or less. Patients must have previously received an anthracycline and a taxane.

The main difference between the studies relates to the number of prior chemotherapeutic
regimens. In Study 305 (EMBRACE), patients had to have received between two and five
prior regimens, whereas in study 301, patients were eligible for the study if they had received
up to three prior chemotherapeutic regimens and no more than two prior regimens in the
advanced or metastatic setting.
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Table 8 Eligibility criteria of Study 305 (EMBRACE) and Study 301

Trial no. Inclusion criteria Exclusion criteria
(acronym)
Study 305 Patients eligible for the study had to meet the Patients were excluded from the study for any of
(EMBRACE) | following criteria: the following:
e Female patients aged = 18 years with o Patients who had received chemotherapy,
confirmed carcinoma of the breast. trastuzumab or hormonal therapy within 3
e Patients with LABC/MBC' who had weeks, or any investigational drug within 4
received between two and five prior weeks of commencing treatment.
chemotherapeutic regimens: e Radiation therapy encompassing > 30% of

0 Regimens had to include an marrow.
anthracycline and a taxane in any e  Prior treatment with mitomycin C or
combination or order. nitrosourea.

o0 One or two of these regimens could e Pulmonary lymphangitic involvement that
have been administered as adjuvant resulted in pulmonary dysfunction requiring
and/or neoadjuvant therapy, but at least active treatment.
two had to be given for relapsed or e Patients with brain or subdural metastases,
metastatic disease. unless they had completed local therapy and

o Patients had proved refractory to the had discontinued use of corticosteroids for
most recent chemotherapy, this indication for = 4 weeks before starting
documented by progression on or study treatment.
within 6 months of therapy. e Patients with meningeal carcinomatosis.

o Patients with HER2 positive tumours e Patients who were receiving anti-coagulant
cquld have additionally been treated therapy (warfarin or related compounds),
with trastuzumab. - other than for line patency, and could not

o Patient could additionally have been have been changed to heparin-based therapy
treated with hormone therapy. if randomised to eribulin. If a patient was to

* Resolution of all chemotherapy or continue on mini-dose warfarin, then they
radiation-related adverse events to Grade were to be closely monitored.

1 severity or lower, except for stable e Severe/uncontrolled intercurrent
sensory neuropathy to < Grade 2 and iliness/infection, significant cardiovascular
alopecia. impairment or known positive HIV status.

¢ ECOG performance status of zerototwo. | 4 Ppatients with organ allografts requiring

e Life expectancy of 2 3 months. immunosuppression.

* Adequate renal, bone marrow and liver o Patients with pre-existing neuropathy > Grade
function, as determined by laboratory 2 (< Grade 2 neuropathy did not preclude a
tests, based on pre-specified values. patient from being enrolled).

 Patients willing and able to comply with the | o Patients with a hypersensitivity to
study protocol and gave written consent. Halichondrin B and/or a chemical derivative.

e Patients with a prior malignancy (other than
previous breast cancer, carcinoma in situ of
the cervix, or non-melanoma skin cancer),
unless diagnosed and definitively treated =2 5
years previously with no evidence of
recurrence.

¢ Women who were pregnant/ breast-feeding;
women of childbearing potential with a
positive pregnancy test at screening/ no
pregnancy test/ surgically sterile/ using
adequate contraception measures.

Study 301 Patients eligible for the study had to meet the Patients were excluded from the study for any of

following criteria:

e Female patients aged 2 18 years with
confirmed carcinoma of the breast.

e Patients with LABC/MBC' who had
received up to three prior
chemotherapeutic regimens and no
more than two prior regimens for
advanced and/or metastatic disease*:

the following:

Patients who had received > three prior
chemotherapy regimens for their disease,
including adjuvant therapies, or who received
more than two prior chemotherapy regimens
for advanced disease

Patients who had received capecitabine as a

Company evidence submission template for eribulin for treating locally advanced or

metastatic breast cancer after chemotherapy [ID964]

Page 52 of 212




Trial no.
(acronym)

Inclusion criteria

Exclusion criteria

0 Regimens had to include an
anthracycline and a taxane either in
combination or in separate regimens.

o Patients must have progressed during
or after their last anticancer therapy,
and this was to be documented.

o Patients with HER2 positive tumours
could have additionally been treated
with trastuzumab in centres where this
was available.

o Patients with known ER positive
tumours could additionally have been
treated with hormone therapy.

e Resolution of all chemotherapy or
radiation-related adverse events to Grade
1 severity or lower, except for stable
sensory neuropathy > Grade 2 and
alopecia.

e ECOG performance status of zero to two.

e Life expectancy of = 3 months.

e Adequate renal, bone marrow and liver
function, as determined by laboratory
tests, based on pre-specified values.

e Patients willing and able to complete the
EORTC Quality of Life Questionnaire-Core
30 (QLQ-C30) with breast cancer module
QLQ-BR23 and Pain VAS

o Patients willing and able to comply with the
study protocol and gave written consent.

prior therapy for their disease

Patients who had received chemotherapy,
radiation or biological therapy within 2 weeks,
or hormonal therapy within 1 week before
study treatment start, or any investigational
drug within 4 weeks before study treatment
start.

Radiation therapy encompassing > 30% of
marrow.

Prior treatment with mitomycin C or
nitrosourea.

Pulmonary lymphangitic involvement that
resulted in pulmonary dysfunction requiring
active treatment, including the use of oxygen.
Patients with brain or subdural metastases,
unless they had completed local therapy and
had discontinued use of corticosteroids for
this indication for = 4 weeks before starting
study treatment.

Patients with meningeal carcinomatosis.
Patients who were receiving anti-coagulant
therapy (warfarin or related compounds),
other than for line patency, and could not
have been changed to heparin-based therapy.
If a patient was to continue on mini-dose
warfarin, then they were to be closely
monitored.

Severe/uncontrolled intercurrent
illness/infection, significant cardiovascular
impairment or known positive HIV status.
Patients with organ allografts requiring
immunosuppression.

Patients with pre-existing neuropathy > Grade
2 (= Grade 2 neuropathy did not preclude a
patient from being enrolled).

Patients with a hypersensitivity to
Halichondrin B and/or a chemical derivative.
Patients with a prior malignancy (other than
previous carcinoma in situ of the cervix, or
non-melanoma skin cancer), unless
diagnosed and definitively treated = 5 years
previously with no evidence of recurrence.
Women who were pregnant/ breast-feeding;
women of childbearing potential with a
positive pregnancy test at screening/ no
pregnancy test/ surgically sterile/ using
adequate contraception measures.

Abbreviations: ECOG, Eastern Cooperative Oncology Group; EMBRACE, Eisai Metastatic Breast Cancer Study Assessing
Physician's Choice Versus E7389; EORTC, European Organization for Research on the Treatment of Cancer; ER, oestrogen
receptor; HER2, Human epidermal growth factor receptor 2; HIV, Human Immunodeficiency Virus; LABC, Locally advanced breast

cancer; MBC, Metastatic breast cancer; VAS, Visual Analogue Scale tDefined in study 305 and study 301as locally recurrent or MBC.

* Any single-agent therapy, and any combination of cytotoxic, hormonal, biological targeted agents, and/or humanized antibodies,
scheduled to be administered as a preplanned treatment, given concomitantly, sequentially, or both, was considered one regimen.
Planned neoadjuvant chemotherapy (to debulk the tumour prior to surgical intervention) plus postoperative adjuvant chemotherapy
was also considered one regimen.

Source: 7,11
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Settings and Locations where data were collected

Study 305 (EMBRACE) was conducted in 135 secondary care centres in 19 countries
(Argentina, Australia, Belgium, Brazil, Canada, Croatia, Czech Republic, France, Germany,
Hungary, Italy, Poland, Russia, South Africa, Spain, Switzerland, Turkey, United Kingdom,
and the United States). Fifty-one patients at 10 centres in the United Kingdom were treated.

Study 301 was conducted in 210 secondary care centres in 24 countries (Argentina,
Australia, Belgium, Brazil, Bulgaria, Canada, Czech Republic, France, Germany, Greece,
Hungary, Israel, Italy, Mexico, Poland, Romania, Russia, Singapore, South Africa, Spain,
Taiwan, Ukraine and the United States). There were no UK centres.

Trial drugs and concomitant medications
Study 305 (EMBRACE)

Eribulin (n=508, randomised)

e Eribulin administered as an IV infusion of 1.23 mg/m? over 2—5 minutes on Days 1 and 8
of a 21 day cycle.

o Patients moved from cycle to cycle immediately unless specific grade 3/4 adverse events
necessitated a dose delay

TPC (n=254, randomised)

o Defined as any available single-agent chemotherapy, hormonal treatment or biological
therapy approved for the treatment of cancer; radiotherapy; or best supportive care,
administered according to local practice. The use of other investigational drugs, or
products not registered for cancer treatment was not permitted.

¢ Combination therapies were not allowed, reflecting the higher toxicity generally
associated with these treatments (17), and their relatively low use in clinical practice in
later lines of therapy.

Medications allowed during the study included: any medication considered necessary for the
patient’s welfare that was not expected to interfere with the evaluation of the study, at the
discretion of the investigator.

Primary prophylaxis with G-CSF for the prevention of neutropenia was not a requirement of
the study (unless defined by local practice protocols).

Medications disallowed in the eribulin group during the study included: other investigational
drugs; anti-tumour therapies including chemotherapy, hormone therapy, radiation therapy,
gene therapy, biologics, or immunotherapy.

Medications disallowed in the TPC group included: any other anti-tumour therapy not
identified as the TPC; any drugs not allowed concomitantly with the selected TPC, according
to the relevant package insert.

Study 301

Eribulin (n=554, randomised)
e Eribulin administered as an IV infusion of 1.23mg/m? over 2-5 minutes on Days 1 and 8
of a 21 day cycle.
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Capecitabine (n=548, randomised)
o Capecitabine 1250mg/m2 administered orally twice daily in two equal doses on days 1 to
14, every 21 days

Medications allowed during the study included: any medication considered necessary for the
patient’s welfare that was not expected to interfere with the evaluation of the study.

As per Study 305 (EMBRACE), primary prophylaxis with G-CSF for the prevention of
neutropenia was not a requirement (unless defined by local practice protocols).

Medications disallowed in the eribulin and capecitabine groups during the study included:
other investigational drugs; anti-tumour therapies including chemotherapy, hormone therapy,
radiation therapy, gene therapy, biologics, or immunotherapy.

Outcome measures and assessments

As recognised by NICE guidelines, one of the key priorities for treating this advanced stage
of breast cancer is to prolong survival, while controlling the symptoms experienced and
improving the patient’s quality of life (17). Both Study 305 (EMBRACE) and Study 301
employed primary and secondary efficacy outcomes, including OS, PFS, ORR and duration
of response, that are all commonly used measures of efficacy for breast cancer drugs and
clinically relevant.

The primary outcome of OS is considered the most reliable cancer outcome, particularly in
the pre-treated population considered here (i.e. short life expectancy, where results are
expected in a reasonable timeframe and there are limited effective next line therapies) (26).
It is precise and easy to measure, documented by the date of death and thus is not subject
to assessment bias. However, no RCTs of the currently NICE-approved monotherapies have
demonstrated a survival advantage over any other single agent in the treatment of
anthracycline and taxane-resistant MBC (28).

In both Study 305 (EMBRACE) and study 301, OS was the primary outcome measure.

Progression Free Survival (PFS) was a co-primary endpoint in Study 301 and a secondary
outcome measure in Study 305 (EMBRACE.) Other secondary outcome measures in both
studies included objective response rate. Study 301 assessed Health Related Quality of life
as a secondary outcome measure.

The pooled analysis of studies 305 and 301 assessed OS in the overall ITT population and
in subgroups based on HER2 status. PFS was also evaluated.

Further details of the outcomes investigated in both Phase lll trials and the pooled analysis,
together with the measures used to assess these outcomes are provided in Table 9 overleaf.
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Table 9 Primary and secondary outcomes of Study 305 (EMBRACE), Study 301 and Pooled Analysis

Trial no. Primary Assessment Measures Secondary Assessment Measures
(acronym) | outcome(s) outcome(s)
Study 305 OS Defined as the time from the PFS Defined as the time from randomisation until disease progression or death due to any
EMBRACE date of randomisation until cause in the absence of disease progression.
death from any cause.
Survival was recorded during Tumour assessment was performed according to the RECIST methodology (56). Baseline
the study and following tumour assessments were performed within 4 weeks of the start of treatment, consisting
treatment discontinuation for of: CT or MRI scans of the chest, abdomen, pelvis, and any other areas of suspected
any reasons other than consent disease; photographs of skin lesions (if present); and bone scans.
withdrawal. Follow-up for Tumour assessments were performed in all patients at eight-weekly intervals (+ 1 week),
survival was assessed at three- or sooner if there was suspicion of disease progression. Scans and photography were
monthly intervals until death. performed in those areas where disease was found at baseline, and in any new areas of
suspected disease. Bone scans were only repeated during the study if clinically indicated.
Tumour responses were confirmed by a second assessment = 4 weeks later. Patients with
CR/PaR or SD, who withdrew from treatment before disease progression, continued to
have tumour assessments every 3 months until progressive disease or the start of a new
anticancer treatment.
Tumour assessments were made by investigators via imaging data and clinical
examinations. Imaging data was independently reviewed (CT, MRI, bone scans, x-rays,
and photographs) in a blinded fashion at a central facility.
Analyses were conducted based on both the investigator’s assessment of disease
(imaging data and clinical examination) and an independent blinded review of imaging
data.
ORR Defined as the number of patients with a confirmed complete response (CR) or confirmed

partial response (PaR) divided by the number of patients in the analysis population.
Analyses were conducted based on both the investigator's assessment of disease
(imaging data and clinical examination) and an independent blinded review of imaging
data.

Tumour response was evaluated according to RECIST criteria (56)

Target and non-target lesions were assigned to response assessment categories (Table

10), and the overall tumour response determined for all possible combinations of target
and non-target lesions, with or without the occurrence of new lesions (Table 11)
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Trial no. Primary Assessment Measures Secondary Assessment Measures
(acronym) | outcome(s) outcome(s)
Study 301 (O] Defined as the time from the ORR Defined as the number of patients with a confirmed complete response (CR) or confirmed
date of randomisation until date partial response (PaR) divided by the number of patients in the analysis population.
of death from any cause or the Tumour assessment was performed according to the RECIST methodology (56). Baseline
last date the subject was known o o
: tumour assessments were performed within 28 days of the start of treatment, consisting
to be alive. of: CT or MRI scans of the chest, abdomen, pelvis, and any other areas of suspected
Survival was recorded during . . ) ] . P N y P
. disease; photographs of skin lesions (if present); and bone scans.
the study and following . / .
: . ; Tumour assessments were performed in all patients every second cycle (starting Cycle 2)
treatment discontinuation for . : . .
between Days 15 and 21, or sooner if there was evidence of disease progression. Scans
any reasons other than consent h h f i th h ; f i
withdrawal. Follow-up for and p otography were performed in t ose areas where dlseqse was found at baseline,
; and in any new areas of suspected disease. If subjects remained on study for more than
survival was assessed at three- ; :
X . 12 cycles after starting treatment, the assessments described above were performed
monthly intervals until death. A . \
every three cycles until disease progression. Bone scans were repeated every sixth cycle
(starting Cycle 6) between Day 15 of the sixth cycle and Day 7 of the following cycle.
Tumour responses were confirmed by a second assessment = 4 weeks later. Patients with
CR/PaR or SD, (Table 10, Table 11) who withdrew from treatment before disease
progression, continued to have tumour assessments every 3 months until progressive
disease or the start of a new anticancer treatment.
Tumour assessments were made by investigators via imaging data and clinical
examinations. Imaging data was independently reviewed (CT, MRI, bone scans, x-rays,
and photographs) in a blinded fashion at a central facility. Efficacy outcomes of tumour
response were presented for both investigator and independent reviews.
PFS Defined as the time from the HRQOL HRQOL was assessed using the using EORTC QLQ-C30 (version 3.0) (77,80) and the

date of randomisation to the
date of recorded

progression of the disease (see
tumour assessment details) or
the death of the subject from
any cause, whichever occurred
first.

Analyses were conducted based
on the investigator’'s
assessment of disease (imaging
data and clinical examination)
and an independent blinded
review of imaging data.

breast module QLQ-BR23 (version 1.0) (56) questionnaires at baseline, 6 weeks and 3, 6,
12, 18 and 24 months (or disease progression/treatment change), and at unscheduled
visits (10). Baseline EORTC questionnaires were completed in clinic before
randomisation. Subsequent questionnaires were completed in the clinic before any study-
related procedures for that visit and before tumour assessment results were
communicated to the patient. Patients were asked to complete questionnaires at each
clinic visit, even if they had declined previously. Compliance was assessed by counting
completed questionnaires.

The QLQ-C30 consists of 30 questions addressing 5 functional scales (cognitive,
emotional, physical, social, and role), 9 symptom scales (appetite loss, constipation,
diarrhoea, dyspnoea, fatigue, financial difficulties, insomnia, nausea and vomiting, and
pain), and 1 GHS/QoL scale.
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Trial no. Primary Assessment Measures Secondary Assessment Measures
(acronym) | outcome(s) outcome(s)
The EORTC QLQ-BR23 focuses on breast-cancer-specific issues and includes 23
questions addressing 4 functional (body image, future perspective, sexual enjoyment, and
sexual functioning) and symptom scales (arm symptoms, breast symptoms, systemic
therapy side-effects, and upset by hair loss). (58)
All scores for the EORTC QLQ-C30 and EORTC QLQ-BR23 were transformed to a scale
from 0 to 100 (58). Higher scores in the functional scales and GHS/QoL represent an
improvement in functioning and HRQoL, whereas higher scores in the symptom scales or
items represent deterioration of HRQoL.
Pooled OS As per studies 305 and 301 PFS As per studies 305 and 301. Investigator review data were used for this analysis to
Analysis ITT ITT account for the possible underestimation od the independent review data due to
Population Population informative censoring.
(O] As per studies 305 and 301 PFS As per studies 305 and 301. Investigator review data were used for this analysis to
HER2- HER2- account for the possible underestimation od the independent review data due to
negative negative informative censoring.

Abbreviations: CR, Complete response; DOR, Duration of Response; EORTC, European Organisation for Research on the Treatment of Cancer; HER2, Human epidermal growth factor receptor
2; HRQoL, Health Related Quality of Life; OS, Overall Survival; ORR, Objective Response Rate, PD, Progressive disease; PaR, Partial response; PFS, Progression Free Survival; QLQ-C30,
Quality of Life Questionnaire-Core 30; RECIST, Response evaluation criteria in solid tumours; SD, Stable disease.

Source: 7,11,46
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Table 10 Tumour response assessment categories

Category

Definition

Complete response (CR)

Target lesions: the disappearance of all target lesions.

Non-target lesions: the disappearance of non-target lesions lesions and
normalisation of tumour marker levels.

Partial response (PaR)

Minimum of a 30% decrease in the sum of the LD of target lesions,
taking as reference the baseline summed LD.

Progressive disease (PD)

Target lesions: a minimum of a 20% increase in the sum of the LD of
target lesions, taking as reference the smallest summed LD recorded
since the treatment started or the appearance of one or more new
lesions.

Non-target lesions: the appearance of one or more new lesions and/or
unequivocal progression of existing non-target lesions.

Stable disease (SD)

Target lesions: neither sufficient shrinkage to qualify for PaR nor
sufficient increase to qualify for PD, taking as reference the smallest
summed LD since the treatment started.

Incomplete response/SD

Non-target lesions: persistence of one or more non-target lesions or/and
maintenance of tumour marker level above the normal limits.

Abbreviations: CR, Complete response; LD, Longest diameter; PD, Progressive disease; PaR, Partial response; SD, Stable

disease.

Table 11 Objective response criteria

Overall New lesions Target lesions Non-target lesions
response
CR No CR CR
PaR No CR Incomplete response/SD
No PaR No PD
SD No SD No PD
PD Yes or No PD Any
Yes or No Any PD
Yes Any Any

Abbreviations: CR, Complete response; PD, Progressive disease; PaR, Partial response; SD, Stable disease.

The methodology of Study 305 (EMBRACE), study 301 and the pooled analysis is
summarised in Table 12 overleaf.
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Table 12 Comparative summary of methodology of the RCTs and Pooled Analysis

parallel two-arm study, conducted in 762 patients
(508 eribulin, 254 TPC) with LABC/MBC'.

Patients were pre-stratified according to
geographical region, HER2 status, and prior
treatment with capecitabine, and then randomised
in a 2:1 ratio to receive either eribulin or TPC.

randomised parallel two-parallel-arm study,
conducted in 1,102 patients (554 eribulin, 548
capecitabine) with LABC/MBC'.

Patients were pre-stratified according to
geographical region and HER2 status and then
randomised in a 1:1 ratio to receive either
eribulin or capecitabine.

Trial no. Study 305 (EMBRACE) Study 301 Pooled Analysis

(acronym)

Objective Primary objective: To evaluate the overall survival | Primary objective: To compare the efficacy of Upon request from the EMA, a pooled analysis
of patients treated with eribulin versus TPC in eribulin versus capecitabine monotherapy in of study 301 and Study 305 (EMBRACE) study
patients with LABC/MBC', who had received two terms of OS and PFS in subjects with was undertaken to determine whether the
to five prior chemotherapy regimens. LABC/MBC'. observed benefit of eribulin was consistent.
Secondary objectives: To evaluate PFS, ORR, Secondary objectives: To assess QoL, ORR, The objective of this pooled analysis was to
DOR and safety. one, two and three year survival, DOR, tumour assess OS in the overall ITT population and in

related symptoms and safety important subgroups of breast cancer patients
including those based on HER2 status. PFS
was also evaluated.

Location 135 secondary care centres in 19 countries, 210 secondary care centres in 24 countries. As per locations of Study 301 and Study 305
including 10 centres in the UK, treating 51 There were no UK centres. (EMBRACE)
patients

Trial design A multi-centre, Phase lll, open-label, randomised | A multi-centre, Phase Ill, open-label, A pooled analysis of studies 305 and 301.

Adjustment for study was necessary because
of the 2:1 randomisation in EMBRACE.

Data were stratified by geographical region,
previous capecitabine use and study (and by
HER2 status in the overall population). For
patients with HER2-negative disease, data
were also stratified by triple-negative status.

Eligibility criteria
for participants

e Patients previously treated with 2-5
chemotherapy regimens, including a taxane
and an anthracycline; at least two regimens
had to have been given for LABC/MBC.

e Resolution of all chemotherapy or radiation-
related adverse events to Grade 1 severity or
lower, except for stable sensory neuropathy to
< Grade 2 and alopecia.

e ECOG performance status of zero to two.

e Life expectancy of = 3 months.

o Adequate renal, bone marrow and liver
function, as determined by laboratory tests,
based on pre-specified values.

o Patients previously treated with up to 3
chemotherapy regimens, including a taxane
and an anthracycline; no more than two
regimens had to have been given for
LABC/MBC.

e Resolution of all chemotherapy or radiation-
related adverse events to Grade 1 severity
or lower, except for stable sensory
neuropathy > Grade 2 and alopecia.

e ECOG performance status of zero to two.

e Life expectancy of = 3 months.

o Adequate renal, bone marrow and liver
function

o Patients willing and able to complete the
EORTC Quality of Life Questionnaire-Core
30 (QLQ-C30) with breast cancer module
QLQ-BR23 and Pain VAS

As per eligibility criteria for Study 305
(EMBRACE) and study 301
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Trial no. Study 305 (EMBRACE) Study 301 Pooled Analysis

(acronym)

Intervention(s) Eribulin (n=508, randomised) Eribulin (n=554, randomised) Eribulin (n=1062, randomised)
(n=)and Eribulin administered as an IV infusion of Eribulin administered as an |V infusion of Control (TPC or capecitabine, n=802,
comparator(s) 1.23mg/m2 (equivalent to 1.4mg/m2 eribulin 1.23mg/m2 (equivalent to 1.4mg/m2 eribulin randomised)

(n=)

mesilate) over 2—5 minutes on Days 1 and 8 of a
21 day cycle.
TPC (n=254, randomised)

mesilate) over 2—-5 minutes on Days 1 and 8 of a

21 day cycle.

Capecitabine (n=548, randomised)
Capecitabine 1250mg/m? administered orally
twice daily in two equal doses on days 1 to 14,
every 21 days

Permitted and
disallowed
concomitant
medications

Medications included: any medication considered
necessary for patient’s welfare not expected to
interfere with evaluation of study

Primary prophylaxis with G-CSF for the prevention
of neutropenia was not a requirement of the study
(unless defined by local practice protocols).

Medications disallowed included: other
investigational drugs; anti-tumour therapies
including chemotherapy, hormone therapy,
radiation therapy, gene therapy, biologics, or
immunotherapy, any drugs not allowed
concomitantly with the selected TPC, according to
the relevant package insert.

Medications included: any medication
considered necessary for patient’'s welfare not
expected to interfere with evaluation of study

Primary prophylaxis with G-CSF for the

prevention of neutropenia was not a requirement

(unless defined by local practice protocols).

Medications disallowed included: other
investigational drugs; anti-tumour therapies
including chemotherapy, hormone therapy,
radiation therapy, gene therapy, biologics, or
immunotherapy.

As per Study 305 (EMBRACE) and study 301

Primary outcomes

(ON]

Further detail on scoring methods and timings of
assessments is provided in Table 9.

(ON]

PFS

Further detail on scoring methods and timings of

assessments is provided in Table 9.

OS in ITT population

OS in subgroups based on HER2 and
hormone-receptor status

Scoring methods and timings of assessments
as per Study 301 and Study 305 (EMBRACE)

Secondary
outcomes

e PFS
¢ ORR
o Safety

Further detail on scoring methods and timings of
assessments is provided in Table 9.

e ORR
¢ HRQoL
o Safety

Further detail on scoring methods and timings of

assessments is provided in Table 9.

PFS in ITT population
PFS in subgroups based on HER2 status

Scoring methods and timings of assessments
as per Study 301 and Study 305 (EMBRACE)
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Trial no. Study 305 (EMBRACE) Study 301 Pooled Analysis
(acronym)
Pre-planned As described above, patients were pre-stratified As described above, patients were pre-stratified | As described above, the objective of this
subgroups according to geographical region, HER2 status, according to geographical region and HER2 pooled analysis was to assess OS in the
and prior treatment with capecitabine status. overall ITT population and in important
subgroups of breast cancer patients including
Further detail on those patients who received prior | Further detail on HER2-negative patients who those based on HER2 status.
treatment with capecitabine in provided in Section | received one prior chemotherapy regimen is
4.8. provided in Section 4.8.

Abbreviations: DOR, duration of response; EORTC QLQ-C30; European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire 30; EMA, European Medicines
Agency; HER2, Human epidermal growth factor receptor 2; ITT, Intent-to-treat; LD, Longest diameter; MBC, Metastatic breast cancer; ORR, Objective response rate; OS, Overall survival; PFS,
Progression-free survival; HRQoL, Health Related Quality of Life; RECIST, Response evaluation criteria in solid tumours; TPC, Treatment of Physician’s Choice. tDefined in both studies as
locally recurrent or MBC.

Source: 7,11,46
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4.4 Statistical analysis and definition of study groups in the
relevant randomised controlled trials

Table 13 overleaf provides a summary of the statistical analyses for Study 305 (EMBRACE),
Study 301 and the pooled analysis. The table includes information on the hypotheses for the
studies, the relevant statistical analysis, sample size and power calculations, as well as the
population groups analysed in each study.
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Table 13 Summary of statistical analyses in Study 305 (EMBRACE), Study 301 and Pooled Analysis

e support the null
hypothesis, that the
survival distributions
in the eribulin and
TPC groups were
equal, or;

e toreject this
hypothesis in favour
of the alternative
hypothesis, that the
survival distributions
between groups are
not equal.

treatment groups in the ITT
population,

using a two-sided stratified log-rank
test at a significance level of 0.049.
test was stratified by HER2 status,
prior capecitabine treatment, and
geographical region.

Kaplan-Meier survival curves were
used to summarise the OS, using
95% limits at selected time points.
Kaplan-Meier estimate of the
median survival time, and first and
third quartiles was presented with
95% Cls.

HR was presented based on fitting a
Cox regression model and was
stratified according to the type of
treatment received, HER2 status,
prior capecitabine treatment and
geographical region.

An additional Cox regression model
was fitted in which the HR was also
adjusted for the number of prior
chemotherapy regimens and ER
status (covariates).

recorded; it was estimated that
630 patients in total (420 in eribulin
and 210 in TPC) needed to be
enrolled, leading to an initial
estimated maximum study duration
of 26.5 months. As pre-specified in
the protocol, the overall event rate
was evaluated 15 months after the
first patient was recruited. Since
the number of deaths was smaller
than expected at this point, the
sample size was increased to
allow up to a maximum of 1,000
patients. Sample size re-
assessment was done on an
ongoing basis in a blinded fashion.
As soon as it became apparent
that 411 deaths would be reached
within a reasonable timeframe,
study recruitment was stopped at
762 randomised patients. The
primary analysis was actually
performed when 422 (55%)
patients had died.

e A further updated analysis of OS
was conducted at the request of
the regulatory authorities, when
77% of deaths had occurred,
representing a more mature
dataset with longer follow up.
Results for this updated analysis
are presented.

Trial no. Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient withdrawals
(acronym)

Study 305 Study designed to provide | Primary outcome (OS): e Primary analysis was planned to Population datasets analysed:
(EMBRACE) | evidence to either: e Compared between the randomised occur when 411 deaths had been ITT population: all patients who were

randomised, irrespective of whether or not they
actually received study treatment or whether
they received the medication they were
randomised to.

PP population: all patients in the ITT
population who met the major inclusion criteria
for the study, and who did not have any other
major protocol violation. Major violations
included patients who were treated on the
opposite treatment group than the one to
which they were randomised.

Response evaluable population: all patients
with measurable disease, defined as the
presence of at least one measurable lesion,
using RECIST criteria (56). This was identified
by independent review.

Safety population: all patients who were
randomised and who received at least a partial
dose of study treatment. The population was
based on the actual treatment received.

Primary outcome measure (OS):

e Primary analysis of the primary outcome
(OS) was compared between the eribulin
and TPC groups in the ITT population.

e These analyses were also performed on
the PP population.

e For patients for whom a date of death was
not recorded, i.e., those who were lost to
follow-up or who were alive at the date of
data cut-off, time to death was censored at
the time of last contact.

Company evidence submission template for eribulin for treating locally advanced or metastatic breast cancer after chemotherapy [ID964]

Page 64 of 212




Trial no. Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient withdrawals
(acronym)
Secondary outcomes: Secondary outcomes:
e Analyses were conducted based on e PFS was assessed in both the ITT and PP
both the investigator's assessment populations,
of disease (imaging data and clinical e The response evaluable population was
examination) and an independent considered the primary population for the
blinded review of imaging data. analysis of ORR.
o Kaplan-Meier plots and the Kaplan- e For the analysis of PFS, patients who had
Meier estimates of the medians, and not progressed on the data cut-off date or
first and third quartiles were who were lost to follow-up, were censored
presented with the 95% CI for PFS at that date.
and duration of response.
e PFS was compared between the
treatment groups using a two-sided
stratified log-rank test at the 5%
significance level.
¢ ORR was analysed using exact
Pearson Clopper 2-sided 95%
confidence limits for the tumour
response rates in each treatment
group, and was statistically
compared between the two
treatment groups using a Fisher’s
Exact Test.
Study 301 Study designed to provide | Primary outcome (OS): The sample size calculation was Population datasets analysed:

evidence to either:

e support the null
hypothesis, that the
survival distributions
in the eribulin and
capecitabine groups
were equal, or;

e toreject this
hypothesis in favour
of the alternative
hypothesis, that the
survival distributions

e Compared between the randomised
treatment groups in the ITT
population,

e using a two-sided stratified log-rank
test at a significance level of 0.04

o test was stratified by HER2 status
and geographical region.

o Kaplan-Meier survival curves were
used to summarise the OS, using
95% limits at selected time points.

¢ Kaplan-Meier estimate of the
median survival time, and first and

based on a superiority test for
comparing overall survival
between the two groups treated
with E7389 or capecitabine.
When the total number of events
(deaths) observed was 905, an
overall 0.04 level two-sided log
rank test had approximately 90%
power to detect a difference
between the two survival curves if
the alternative hypothesis hazard
ratio was 0.80 (a 3-month increase

ITT population: all patients who were
randomised.

PP population: all patients in the ITT
population who received study drug for at least
one full cycle and had no major protocol
violations.

Safety population: all patients who were
randomised and who received at least one
dose of study treatment.

Analyses of the primary and secondary
efficacy endpoints were performed on the ITT
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Trial no.
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient withdrawals

between groups are
not equal.

third quartiles was presented with
95% Cls.

HR was computed together with the
two-sided 95%CI using Cox
regression model and was stratified
according to the type of treatment
received, HER2 status and
geographical region.

An additional Cox regression model
was fitted in which the HR was also
adjusted for the number of prior
chemotherapies for advanced or
metastatic disease and time to
progression after the last
chemotherapy

Primary outcome (PFS):

Analyses were conducted based on
both the investigator's assessment
of disease (imaging data and clinical
examination) and an independent
blinded review of imaging data.
Kaplan-Meier plots and the Kaplan-
Meier estimates of the medians, and
first and third quartiles were
presented with the 95% CI for PFS.
PFS was compared between the
treatment groups using a two-sided
0.01 level stratified log-rank test

HR was computed together with the
two-sided 95%CI using Cox
regression model and was stratified
according to the type of treatment
received, HER2 status and
geographical region.

in median survival over the 12-
month median survival of
capecitabine).

e To account for censoring in the
study, a total of 1100 randomised
subjects was planned.

and PP populations. Safety analyses were
performed only on the Safety population.

Primary Outcome Measure (OS):

e Primary analysis of the primary outcome
(OS) was compared between the eribulin
and capecitabine groups in the ITT
population.

e For patients for whom a date of death was
not recorded, i.e., those who were lost to
follow-up or who were alive at the date of
data cut-off, time to death was censored at
the time of last contact.

Primary Outcome Measure (PFS):

e For the analysis of PFS, patients who had
not progressed on the data cut-off date or
who were lost to follow-up, were censored
at that date.
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Trial no.
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient withdrawals

Secondary Outcomes (ORR):

Response rate was based on the
independent review of disease
assessments and investigator’s
assessments.

Response rate was compared
between the two groups using the
Cochran-Mantel-Haenszel test with
adjustment of stratification factors
geographic region and HER2/neu
status.

If test was not feasible or unreliable
due to large number of strata
relative to number of responders,
Fisher’s exact test was used.
Response rate was summarised by
treatment group with the 95% CI
using Clopper—Pearson method

Secondary Outcomes (HRQolL):

HRQoL population was defined as
patients with QoL assessments at
each time point within ITT
population.

Data were also analysed separately
for patients with HER2-negative or
triple-negative disease.

Compliance for completing EORTC
questionnaires  was evaluated
descriptively for each treatment
group.

Pattern-mixture models were used
to account for data missing-not-at-
random (59). No imputation for
missing data was conducted.

Mixed models on a set of covariates
were performed to estimate effect

Secondary Outcomes (ORR):

e Subjects with unknown or missing
response were treated as nonresponders,
i.e., they were included in the denominator
when calculating percentages.
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Trial no.
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient withdrawals

difference on repeated responses
over a selected period of time and
between treatment arms.

e Longitudinal analysis outcomes
were expressed as least squares
mean and standard error.

e To test the difference in least
squares mean change from baseline
between treatment arms, a 2-sided
test with P<0.05 (unadjusted for
multiplicity) was considered to be
nominally statistically significant.

e MID was defined as smallest
difference in scores between groups
in the scales of interest, which
patients perceived as beneficial.
Literature-based threshold values
for MID were used for scales in the
EORTC QLQ-C30 (60)

e Because there are no published
MIDs on the QLQ-BR23, a 10-point
change was considered consistent
with previous estimates (61)

e For functional scales, an increase in
change score from baseline of 21
MID was defined as “improved,” a
decrease of 21 MID was defined as
“worsened,” and a change in either
direction of <1 MID was defined as
“stable.”

e For symptom scales, the same
criteria were applied with reverse
direction.

e Proportions of patients classified as
“improved,” “stable,” or “worsened”
were calculated for each scale and
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Trial no.
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient withdrawals

cycle.

e Tests of proportions were done
using Chi-squared or Fisher's exact
tests, as appropriate.

e Cox analysis was used to compare
the MID changes for eribulin versus
capecitabine (using a reference HR
of 1). Adjusted values are stated for
the HR.

e TSW was defined as time until
clinically meaningful deterioration by
a specified threshold for each
patient-reported endpoint.

e TSW was calculated for each
HRQoL scale using Kaplan-Meier
curves.

e A proportional hazards model
(censoring on death, study drop-out,
or study discontinuation) was used
to estimate adjusted HR values of
TSW plus each respective 95% CI.

e For patients with >1 TSW event or
who deteriorated without
improvement, a generalized
estimating equation was used to
estimate the relative probabilities of
observing TSW between treatment
arms.
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assess OS in the overall
intent-to-treat (ITT)
population and in
subgroups based on
HER2 and hormone-
receptor status.
Progression-free survival
(PFS) was also evaluated.

EMBRACE.

e Median OS and PFS were derived
from survival curves adjusted by
study.

e Cox regression was used to
calculate HRs for OS and PFS.

o Data were stratified by geographical
region, previous capecitabine use
and study (and by HER2 status in
the overall population).

e For patients with HER2-negative
disease, data were also stratified by
triple-negative status.

e p values were based on two-sided,
stratified, log-rank tests.

Trial no. Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient withdrawals
(acronym)

Pooled The objective of this ¢ Adjustment for study was necessary | As per studies 305 and 301 As per studies 305 and 301

Analysis pooled analysis was to because of the 2:1 randomisation in

Abbreviations: Cl, Confidence Interval; CR, Complete response; DOR, Duration of Response; EORTC, European Organisation for Research on the Treatment of Cancer; HR, Hazard Ratio; ITT,
intent-to-treat; HRQoL, Health Related Quality of Life; MID, minimum important differences; ORR, Objective Response Rate; OS, Overall Survival; PD, Progressive disease; PaR, Partial response;
PFS, Progression Free Survival; PP, Per Protocol; QLQ-BR23, EORTC breast cancer-specific quality of life questionnaire; QLQ-C30, Quality of Life Questionnaire-Core 30; RECIST, Response
evaluation criteria in solid tumours; SD, Stable disease; TPC, Treatment of Physician’s Choice; TSW, Time to symptom worsening

Source: 7,11,46,83
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4.5 Participant flow in the relevant randomised controlled
trials

Participant flow

Study 305 (EMBRACE)

A total of 762 patients were randomised in this study (Table 14 and Figure 7; 508 to eribulin

and 254 to TPC (2:1 randomisation; ITT population). Twelve patients were discontinued

before the start of treatment (six in each arm), and one patient received a different treatment
(eribulin) to the one allocated (TPC). In total, 503 patients received eribulin and 247 patients

received TPC (safety population).

A total of 484 (95.3%) patients in the eribulin group and 244 (96.1%) patients in the TPC
group had discontinued study treatment at the time of data cut-off for the primary analysis
(when 55% of patients had died; See Section 4.7). The main reason for discontinuation in
both treatment groups was progressive disease (assessed by RECIST, Table 14).

Table 14 Patient disposition: Study 305 (EMBRACE)

Treatment Group Total
Eribulin TPC
(N =508) (N = 254) (N =762)
n (%) n (%) n (%)’
Randomised 508 254 762

ITT Population*

508 (100.0%)

254 (100.0%)

762 (100.0%)

Safety Population®

503 (99.0%)

247 (97.2%)

750 (98.4%)

Response Evaluable Population”

468 (92.1%)

214 (84.3%)

682 (89.5%

PP Population’

459 (90.4%)

216 (85.0%)

Discontinued from study treatment

484 (95.3%)

244 (96.1%)

)
675 (88.6%)
728 (95.5%)

Reason for discontinuation from study
treatment™
Adverse Events (including toxicity)
Withdrew Consent
Progressive Disease according to
RECIST criteria

50 (9.8%)
10 (2.0%)
336 (66.1%)

24 (9.4%)
7 (2.8%)
153 (60.2%)

74 (9.7%)
17 (2.2%)
489 (64.2%)

Clinical progression 61 (12.0%) 36 (14.2%) 97 (12.7%)
Physician’s decision 18 (3.5%) 13 (5.1%) 31 (4.1%)
Lost to Follow-up 0 (0%) 0 (0%) 0 (0%)
Death 3 (0.6%) 2 (0.8%) 5 (0.7%)
Other 6 (1.2%) 9 (3.5%) 15 (2.0%)

Survival Status at data cut-off for the
primary analysis§§

Alive

Died

Lost to Follow-up

230 (45.3%)
274 (53.9%)
4 (0.8%)

104 (40.9%)
148 (58.3%)
2 (0.8%)

334 (43.8%)
422 (55.4%)
6 (0.8%)

Abbreviations: ITT, Intent-to-treat; PP, Per protocol; RECIST, Response evaluation criteria in solid tumours; TPC,
Treatment of Physician’s Choice. tPercentages are based on all randomised patients; $ITT Population: All
patients who were randomised irrespective of whether or not they actually received medication; §Safety
Population: All patients who were randomised and who received at least a partial dose of study treatment;
fIResponse Evaluable Population: All patients with measurable disease, defined as the presence of at least one
measurable lesion, as per RECIST by independent review; 11PP Population: All patients in the ITT Population
who met the major inclusion criteria for the study, and who did not have any other major protocol violation;
FtReasons for discontinuation are based on the planned treatment in the ITT Population; §§performed when 55%
of people had died.

Source: 7
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Figure 7: Study 305 (EMBRACE) study flow chart
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Abbreviations: TPC, Treatment of Physician’s Choice.

Source: 7

Although best supportive care only and radiotherapy were treatment options in the TPC arm,

all treated patients in the TPC group received pharmacotherapy, and are summarised in
Table 15 overleaf. Chemotherapy was the most common treatment in the TPC group

(n=238, 93.7%, ITT population) followed by hormonal treatment (n=9, 3.5%, ITT population).
Although patients could have been treated with biologic therapy (trastuzumab) in centres
where this treatment was available, no patients actually received this therapy. The remaining
seven patients in the TPC arm (ITT population) were discontinued prior to treatment initiation
(n=6) or received eribulin instead of the planned TPC (n=1).
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Table 15 Treatment of Physician’s Choice: Study 305 (EMBRACE) (ITT population)

TPC therapy TPC
(N = 254)
n (%)
Chemotherapy 238 (93.7%)
Vinorelbine 61 (24.0%)
Gemcitabine 6 (18.1%)
Capecitabine 44 (‘I7 3%)
Taxanest 38 (15.0%)
Anthracyclinest 24 (9.4%)
Others§ 25 (9.8%)
Hormonal therapy 9 (3.5%)
Fulvestrant 4 (1.6%)
Letrozole 3 (1.2%)
Exemestane 1(0.4%)
Tamoxifen 1 (0.4%)

Abbreviations: ITT, Intent-to-treat; TPC, Treatment of Physician’s Choice. tTaxanes included paclitaxel (21
patients), docetaxel (10 patients), nab-paclitaxel (five patients) and ixabepilone (three patients) (one patient
received paclitaxel in combination with gemcitabine and was included in the gemcitabine group); $Anthracyclines
included doxorubicin (19 patients), liposomal doxorubicin (four patients) and mitoxantrone (one patient); §Other
chemotherapeutic agents were cisplatin, carboplatin, cyclophosphamide, etoposide, mitomycin, fluorouracil and
methotrexate (one patient received cyclophosphamide and methotrexate). The remaining seven patients in the
ITT population were discontinued prior to treatment initiation or received eribulin instead of the planned TPC.
Source: 7

Overall exposure to study treatment was longer in the eribulin group compared with the TPC
group (118 days vs. 64 days [chemotherapy] and 30 days [hormonal], respectively; Table
16). More than half of patients (58.6%) received five or more cycles of eribulin treatment,
with 22.7% (n=114) and 2.4% (n=12) of patients on treatment for > 6 months and > 1 year,
respectively. The longer duration of therapy with eribulin demonstrates the superior efficacy
and tolerability of eribulin compared with TPC, since therapy was discontinued on disease
progression and PFS was longer with eribulin treatment than TPC.

Furthermore, there is a positive safety and tolerability profile demonstrated by eribulin within
this trial; specifically, the percentage of patients with dose discontinuation or dose
interruption due to AEs experienced was lower in the eribulin group compared with the TPC
group (The safety and tolerability of eribulin is discussed further in Section 4.12).
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Table 16 Exposure to eribulin: Study 305 (EMBRACE) (Safety population)

Eribulin TPC TPC
(Chemotherapy) (Hormonal)
(N=503) (N=238) (N=9)
Duration of exposure, median days (min, 118 (21-497) 64.0 (1-644) 30.0 (25-188)
max)
Number of cycles completed on study, n
(%)
1-2 81 (16.1%) NA NA
34 127 (25.2%)
5-6 110 (21.9%)
>6 185 (36.8%)
Range 1-23 cycles
Dose intensity, median mg/m°/week 0.85 (0.2, 1.0) NA NA
(min, max)
Relative dose intensity, % (min, max) 91% (30, 110) NA NA
Patients with dose interruption, n (%) 28 (5.6%) 21 (8.8%) 2 (22.2%)
Patients with dose delay, n (%) 248 (49.3%) 98 (41.2%) 0 (0.0%)
Patients with dose reduction, n (%) 145 (28.8%) 63 (26.5%) 0 (0.0%)

Abbreviations: NA, Not applicable; TPC; treatment of Physician’s Choice.

Source: 7

Study 301

A total of 1,102 patients were randomised in this study (Table 17, Figure 8); 554 to eribulin
and 548 to capecitabine. Twelve patients were discontinued before the start of treatment
(ten in the eribulin arm and two in the capecitabine arm). In total, 544 patients received
eribulin and 546 patients received capecitabine (safety population).

A total of 549 (99.1%) patients in the eribulin group and 543 (99.1%) patients in the
capecitabine group had discontinued study treatment at the time of data cut-off; See Section
4.7). The main reason for discontinuation in both treatment groups was progressive disease

(assessed by RECIST, Table 17).
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Table 17 Patient disposition: Study 301

Treatment Group Total
Eribulin Capecitabine
(N = 554) (N = 548) (N=1,102)
n (%)’ n (%)’ n (%)"
Randomised 554 548 1102
ITT Population* 554 (100.0%) 548 (100.0%) 1102 (100.0%)

Safety Population®

544 (98.2%)

546 (99.6%)

1090 (98.9%)

PP Population™

521 (94.0%)

507 (92.5%)

1028 (93.3%)

Discontinued from study treatment

549 (99.1%)

543 (99.1%)

1092 (99.1%)

Reason for discontinuation from study
treatment™

Adverse Events (including toxicity)
Withdrew Consent

Progressive Disease according to
RECIST criteria

45 (8.1%)
8 (1.4%)
409 (73.8%)

59 (10.8%)
5 (0.9%)
405 (73.9%)

104 (9.4%)
13 (1.2%)
814 (73.9%)

Lost to Follow-up

9 (1.6%)

15 (2.7%)

Clinical progression 27 (4.9%) 24 (4.4%) 51 (4.6%)
Physician’s decision 15 (2.7%) 14 (2.6%) 29 (2.6%)
Lost to Follow-up 1 (0.2%) 2 (0.4%) 3 (0.3%)
Death 1 (0.2%) 0 (0%) 1(0.1%)
Other 5 (0.9%) 6 (1.1%) 11 (1.0%)
Survival Status at data cut-off
Alive 87 (15.7%) 65 (11.9%) 152 (13.8%)
Died 446 (80.5%) 459 (83.8%) 905 (82.1%)

24 (2.2%)

Abbreviations: ITT, Intent-to-treat; PP, Per protocol; RECIST, Response evaluation criteria in solid tumours; TPC,
Treatment of Physician’s Choice. tPercentages are based on all randomised patients; $ITT Population: All
patients who were randomised; §Safety Population: All patients who were randomised and who received at least
one dose of study treatment; +1PP Population: All patients in the ITT Population who received study drug for at
least one full cycle and had no major protocol violations; T3Reasons for discontinuation are based on the planned

treatment in the ITT Population;
Source: 11
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Figure 8: Study 301 study flow

chart
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Overall exposure to study treatment was similar in the eribulin group compared with the
capecitabine group (125 days vs. 119 days, respectively; Table 18). As seen in study 305
(EMBRACE), more than half of patients (56.3%) received five or more cycles of eribulin
treatment.

Table 18 Exposure to eribulin: Study 301 (Safety population)

Eribulin Capecitabine
(N=544) (N=546)
Duration of exposure, median days (min, 125 (21-1372) 119 (21-1442)
max)?
Number of cycles received, n (%)
1-2 118 (21.7%) 151 (27.7%)
3-4 120 (22.1%) 107 (19.6%)
5-6 107 (19.7%) 73 (13.4%)
>6 199 (36.6%) 215 (39.4%)
Range 1-65 cycles 1-61 cycles
Dose intensity, median mg/m*/week 0.86 (0.4, 1.0) 10524.40
(min, max)” (1694.3, 12455.7)
Relative dose intensity, % (min, max)® 92% (40, 110) 90% (10, 110)
Patients with dose interruption, n (%) 7 (1.3%) NA

Abbreviations: NA, Not available.

@ For eribulin, duration of treatment = last cycle Day 1 — date of first dose + 21, if day 1 was last dose of last
cycle. For capecitabine, duration of treatment = last cycle Day 1 — date of first dose + 21.

® Actual dose intensity (mg/m2/week) = total dose received during study / (duration of treatment in days/7).

° Relative dose intensity = actual dose intensity (mg/m2/week) / Planned dose intensity. Planned dose intensity
for eribulin = 1.4*2/3 = 0.933 (mg/m2/week). Planned dose intensity for capecitabine = 2500*14/3 = 11667
(mg/m2/week).

Source: 11

Baseline characteristics

Demographic data

Demographic data for all patients included in Study 305, study 301 and the pooled analysis
are shown in Table 19, overleaf. The two treatment groups were well balanced in terms of

demographic characteristics.

The pooled analysis indicates that the median age of patients across both Phase lll studies
was 54 years and 90.9% of patients were white.
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Table 19 Patient demographics: Study 305 (EMBRACE), Study 301 and Pooled Analysis (ITT Population)

Trial no. (acronym) Eribulin Control Total
Characteristic
Study 305 (EMBRACE) (n=762) | (n=508) TPC (n = 254) (n=762)
Median Age 55.0 years 55.0 years 55.0 years
(range) (28-85) (27-81) (27-85)
Age distribution, n (%)
<40 yrs 34 (6.7%) 17 (6.7%) 51 (6.7%)
240 -<65yrs 380 (74.8%) 180 (70.9%) 560 (73.5%)
=65 yrs 94 (18.5%) 57 (22.4%) 151 (19.8%)
Race, n (%)
Caucasian 470 (92.5%) 233 (91.7%) 703 (92.3%)
Black 20 (3.9%) 14 (5.5%) 34 (4.5%)
Asian/Pacific Islander 3 (0.6%) 2 (0.8%) 5(0.7%)
Other 15 (3.0%) 5 (2.0%) 20 (2.6%)

Geographic region, n (%)
North America, Western Europe,
Australia
Eastern Europe
Latin America, South Africa

325 (64.0%)

129 (25.4%)
54 (10.6%)

163 (64.2%)

64 (25.2%)
27 (10.6%)

488 (64.0%)

193 (25.3%)
81 (10.6%)

Reproductive status, n (%)

Fertile 46 (9.1%) 20 (7.9%) 66 (8.7%)

Post-menopausal 379 (74.6%) 199 (78.3%) 578 (75.9%)

Surgically sterile 78 (15.4%) 35 (13.8%) 113 (14.8%)

Infertile 5 (1.0%) 0 5 (0.7%)
Study 301 (n = 1102) (n = 554) Capecitabine (n = 548) (n=1102)
Median Age 54.0 years 53.0 years 54.0 years
(range) (24-80) (26-80) (24-80)
Age distribution, n (%)

<40yrs 59 (10.6%) 73 (13.3%) 132 (12.0%)

40to <55 yrs
= 5510 <65 yrs

220 (39.7%)
179 (32.3%)

234 (42.7%)
179 (32.7%)

454 (41.2%)
358 (32.5%)

265-<75yrs 89 (16.1%) 53 (9.7%) 142 (12.9%)

275yrs 7 (1.3%) 9 (1.6%) 16 (1.5%)
Race, n (%)

White 496 (89.5%) 495 (90.3%) 991 (89.9%)

Black or African American 15 (2.7%) 16 (2.9%) 31 (2.8%)

Asian/Pacific Islander 18 (3.2%) 18 (3.3%) 36 (3.3%)

Other 25 (4.5%) 19 (3.5%) 44 (4.0%)

Geographic region, n (%)
North America, Western Europe,
Asia
Eastern Europe
Latin America, South Africa

137 (24.7%)

307 (55.4%)
110 (19.9%)

132 (24.1%)

305 (55.7%)
111 (20.3%)

269 (24.4%)

612 (55.5%)
221 (20.1%)

Reproductive status, n (%)

Fertile 86 (15.5%) 80 (14.6%) 166 (15.1%)
Post-menopausal 387 (69.9%) 389 (71.0%) 776 (70.4%)
Surgically sterile 77 (13.9%) 73 (13.3%) 150 (13.6%)
Infertile 4 (0.7%) 6 (1.1%) 10 (0.9%)
Pooled Analysis (n = 1864) (n =1062) (n = 802) (n = 1864)
Median Age 55 years 53.0 years 54.0 years
(range) (24-85) (26-80) (24-80)
Race, n (%)
White 966 (91.0%) 728 (90.8%) 1694 (90.9%)
Black 35 (3.3%) 30 (3.7%) 65 (3.5%)
Asian/Pacific Islander 21 (2.0%) 20 (2.5%) 41 (2.2%)
Other 40 (3.8%) 24 (3.0%) 64 (3.4%)

Abbreviations: ITT, Intent-to-treat; TPC, Treatment of Physician’s Choice.
Source: 7,11,46
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Baseline Disease and Tumour Characteristics

The eribulin and control groups were also generally well-matched in terms of baseline
disease and tumour characteristics (e.g. HER2 status, ER/PR status, and site of disease)
(Table 20, overleaf).

In the pooled analysis, 47.4% of patients had an ECOG performance status of 0; 51.7% and
4.7% of patients had an ECOG performance status of 1 and 2, respectively. 70.8% of
patients in studies 305 and 301 were HER2-negative.

The median duration of disease differed between studies 305 and 301 ie 5.2 years vs 2.8
years respectively. This reflects the fact that in Study 305 (EMBRACE), patients were
heavily pre-treated, whereas Study 301 was predominantly a second-line study.
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Table 20 Baseline Disease and Tumour Characteristics: Study 305 (EMBRACE), Study 301 and Pooled

Analysis (ITT Population)

Trial no. (acronym) Eribulin Control Total
Characteristic

Study 305 (EMBRACE) (n=762) | (n =508) TPC (n = 254) (n=762)
Median time since original 5.4 years 5.1 years 5.2 years
diagnosis (range) (0.1,37.4) (0.6, 22.9) (0.1, 37.4)

ER Status, n (%)"
+

336 (70.0%)

171 (70.4%)

507 (70.1%)

- 143 (29.8%) 72 (29.6%) 215 (29.7%)
Unknown 1(0.2%) 0 1(0.1%)
PR Status, n (%)

+ 254 (56.2%) 123 (54.7%) 377 (55.7%)
- 197 (43.6%) 102 (45.3%) 299 (44.2%)
Unknown 1(0.2%) 0 1(0.1%)

HER?2 status, n (%)"
+

Unknown

83 (18.0%)
373 (81.1%)
4 (0.9%)

40 (17.2%)
192 (82.8%)
0

123 (17.8%)
565 (81.6%)
4 (0.6%)

Triple negative (ER/PR/HER2-
negative), n (%)’

93 (18.3%)

51 (20.9%)

144 (19.8%)

No. of organs involved®, n (%)

1 85 (16.7%) 35 (13.8%) 120 (15.7%)
2 172 (33.9%) 82 (32.3%) 254 (33.3%)
3 145 (28.5%) 77 (30.3%) 222 (29.1%)
4 71 (14.0%) 37 (14.6%) 108 (14.2%)
5 24 (4.7%) 16 (6.3%) 40 (5.2%)
26 9 (1.8%) 7 (2.8%) 16 (2.1%)
Tumour sites in > 10% patients

overall, n (%)

Bone 306 (60.2%) 158 (62.2%) 464 (60.9%)
Liver 296 (58.3%) 159 (62.6%) 455 (59.7%)
Lymph nodes 220 (43.3%) 118 (46.5%) 338 (44.4%)
Lung 197 (38.8%) 95 (37.4%) 292 (38.3%)
Pleura 87 (17.1%) 42 (16.5%) 129 (16.9)
Breast 54 (10.6%) 24 (9.4%) 78 (10.2%)

ECOG performance status, n (%)
0
1

217 (42.7%)
244 (48.0%)

103 (40.6%)
126 (49.6%)

320 (42.0%)
370 (48.6%)

2 39 (7.7%) 22 (8.7%) 61 (8.0%)
Study 301 (n = 1102) (n = 554) Capecitabine (n = 548) (n=1102)
Median time since original 3.0 years 2.6 years 2.8 years
diagnosis (range) (0.2, 28.3) (0.2, 21.6) (0.2, 28.3)
ER Status, n (%)

+ 259 (46.8%) 278 (50.7%) 537 (48.7%)
- 233 (42.1%) 216 (39.4%) 449 (40.7%)

Not done

62 (11.2%)

54 (9.9%)

116 (10.5%)

PR Status, n (%)
+

Not done

227 (41.0%)
262 (47.3%)
65 (11.7%)

234 (42.7%)
248 (45.3%)
66 (12.0%)

461 (41.8%)
510 (46.3%)
131 (11.9%)

HER?2 status, n (%)

+ 86 (15.5%) 83 (15.1%) 169 (15.3%)
- 375 (67.7%) 380 (69.3%) 755 (68.5%)
Not done 93 (16.8%) 85 (15.5%) 178 (16.2%)
Triple negative (ER/PR/HER2- 150 (27.1%) 134 (24.5%) 284 (25.8%)

negative), n (%)
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Trial no. (acronym) Eribulin Control Total
Characteristic

No. of organs involved, n (%)

1 113 (20.4%) 92 (16.8%) 205 (18.6%

)
2 174 (31.4%) 177 (32.3%) 351 (31.9%)
3 153 (27.6%) 149 (27.2%) 302 (27.4%)
4 80 (14.4%) 80 (14.6%) 160 (14.5%)
5 25 (4.5%) 31 (5.7%) 56 (5.1%)
26 9 (1.6%) 18 (3.3%) 27 (2.5%)
Missing 0 1 (0.2%) 1(0.1%)
Tumour sites in > 10% patients
overall, n (%)
Bone 299 (54.0%) 308 (56.2%) 607 (55.1%)
Liver 247 (44.6%) 271 (49.5%) 518 (47.0%)
Lymph nodes 268 (48.4%) 274 (50.0%) 542 (49.2%)
Lung 279 (50.4%) 280 (51.1%) 559 (50.7%)
Pleura 57 (10.3%) 57 (10.4%) 114 (10.3%)
Breast 113 (20.4%) 104 (19.0%) 217 (19.7%)
Skin 56 (10.1%) 65 (11.9%) 121 (11.0%)

ECOG performance status, n (%)
0
1

250 (45.1%)
293 (52.9%)

230 (42.0%)
301 (54.9%)

480 (43.6%)
594 (53.9%)

Not Done

122 (11.5%)

95 (11.8%)

2 11 (2.0%) 16 (2.9%) 27 (2.5%)

3 0 1(0.2%) 1(0.1%)

Pooled Analysis (n = 1864) (n =1062) (n =802) (n = 1864)

Median time since original 4.2 years 3.3 years 3.8 years

diagnosis

ER Status, n (%)

+ 595 (56.0%) 449 (56.0%) 1044 (56.0%)

- 376 (35.4%) 288 (35.9%) 664 (35.6%)

Unknown 91 (8.6%) 65 (8.1%) 156 (8.4%)

PR Status, n (%)

+ 481 (45.3%) 357 (44.5%) 838 (45.0%)
459 (43.2%) 350 (43.6%) 809 (43.4%)

217 (11.6%)

HER?2 status, n (%)
+

169 (15.9%)

123 (15.3%)

292 (15.6%)

( (
- 748 (70.4%) 572 (71.3%) 1320 (70.8%)
Unknown 145 (13.7%) 107 (13.3%) 252 (13.5%)
Triple negative (ER/PR/HER2- 243 (22.9%) 185 (23.1%) 428 (23.0%)
negative), n (%)
No. of organs involved, n (%)
1 198 (18.6%) 127 (15.8%) 325 (17.4%)
2 346 (32.6%) 259 (32.3%) 605 (32.5%)
3 298 (28.1%) 226 (28.2%) 524 (28.1%)
24 218 (20.5%) 189 (23.6%) 416 (22.3%)

ECOG performance status, n (%)
0
1
2
3

467 (44.0%)
537 (50.6%)
50 (4.7%)

0

333 (41.5%)
427 (53.2%)
38 (4.7%)
1(0.1%)

883 (47.4%)
964 (51.7%)
88 (4.7%)
1(0.1%)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; ER, Oestrogen receptor; HER2, Human epidermal growth factor
receptor 2; ITT, Intent-to-treat; PR, progesterone receptor; TPC, Treatment of Physician’s Choice. tFor the ER, PR, HER2 and
triple negative status, the percentages are calculated from the total number of patients tested; $The number of organs involved
was based on the investigator review data

Source: 7,11,46,62
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Prior Chemotherapy Regimens

In both studies 301 and 305, most patients had received at least prior chemotherapy
regimen in the adjuvant and/or LABC/MBC setting, with a median duration of the last
chemotherapy of 3.53 months and a range of 0 to 32.0 months. In Study 305 (EMBRACE),
ninety-nine percent of patients had previously received a taxane, 98.7% had received an
anthracycline, and 73.4% had received capecitabine (Table 21).

The figures from the pooled analysis of both studies in Table 21 show that in the eribulin
group, patients had most commonly received two prior chemotherapy regimens for
advanced disease (35.1% compared with 29.4% in the control group.), whereas patients had
most commonly received one regimen for advanced disease in the control group (37.4%
compared with 27.1% in the eribulin group). This reflects that as discussed previously,
patients with different levels of pre-treatment were eligible for the individual studies.
Accordingly, more than half the patients in Study 301 had received only one prior regimen
for advanced disease, whereas in Study 305 (EMBRACE), patients had most commonly
received two regimens for LABC/MBC.
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Table 21 Prior Chemotherapy Regimens: Study 305 (EMBRACE), Study 301 and Pooled Analysis (ITT

Population)
Trial no. (acronym) Eribulin Control Total
Characteristic
Study 305 (EMBRACE) (n = 762) (n =508) TPC (n = 254) (n=762)
No. of prior chemotherapy regimens
(adjuvant and LABC/MBC setting), n (%)
1 1(0.2%) 0 1(0.1%)

2
3
4
5

> 6

65 (12.8%)
176 (34.6%)
166 (32.7%)
85 (16.7%)
13 (2.6%)

31 (12.2%)
83 (32.7%)
79 (31.1%)
51 (20.1%)
9 (3.5%)

96 (12.6%)
259 (34.0%)
245 (32.2%)
136 (17.8%)
22 (2.9%)

Duration of last chemotherapy (months)
Median (min, max)Jr

3.57 (0.0, 32.0)

3.50 (0.1, 25.3)

3.53 (0.0, 32.0)

No. of patients who previously (adjuvant
and LABC/MBC setting) received: n (%)
Taxanes
Anthracyclines
Capecitabine

503 (99.0%)
502 (98.8%)
370 (72.8%)

251 (98.8%)
250 (98.4%)
189 (74.4%)

754 (99.0%)
752 (98.7%)
559 (73.4%)

Study 301 (n = 1102) (n = 554) Capecitabine (n=1102)
(n = 548)
No. of prior chemotherapy regimens
(adjuvant and LABC/MBC setting), n (%)
0 1(0.2%) 0 1(0.1%)
1 147 (26.5%) 153 (27.9%) 300 (27.2%)
2 319 (57.6%) 314 (57.3%) 633 (57.4%)
3 84 (15.2%) 78 (14.2%) 162 (14.7%)
4 3 (0.5%) 2 (0.4%) 5 (0.5%)
5 0 1(0.2%) 1(0.1%)
Duration of last chemotherapy (months)
Median (min, max)" 3.1 (0.0, 27.6) 3.1 (0.0, 30.0) 3.1 (0.0, 30.0)

No. of prior regimens in LABC/MBC setting,

n (%)
0 116 (20.9%) 104 (19.0%) 220 (20.0%)
1 280 (50.5%) 293 (53.5%) 573 (52.0%)
2 154 (27.8%) 146 (26.6%) 300 (27.2%)
>2 4 (0.7%) 5 (0.9%) 9 (0.8%)

Pooled Analysis (n = 1864) (n =1062) (n =802) (n = 1864)

No. of prior chemotherapy regimens

(adjuvant and LABC/MBC setting), n (%)
0 1(0.1% 0 1(0.1%)
1 148 (13.9%) 153 (19.1%) 301 (16.1%)
2 384 (36.2%) 345 (43.0%) 729 (39.1%)
3 260 (24.5%) 161 (20.1%) 421 (22.6%)
24 267 (25.1%) 142 (17.7%) 409 (21.9%)

No. of prior regimens in LABC/MBC setting,
n (%)
0

1
2
>2

117 (11.0%)
288 (27.1%)
373 (35.1%)
284 (26.7%)

104 (13.0%)
300 (37.4%)
236 (29.4%)
161 (20.1%)

221 (11.9%)
588 (31.5%)
609 (32.7%)
445 (23.9%)

Abbreviations: ITT, Intent-to-treat; TPC, Treatment of Physician’s Choice. tpatients with zero duration of last chemotherapy were
patients who received only a single dose of the last chemotherapy agent that they were receiving prior to starting on study;

Source: 7,11,46
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4.6 Quality assessment of the relevant randomised controlled
trials
A quality assessment of studies 305 (EMBRACE) and 301 are presented in Appendix 3.

A summary of the responses applied to each of the quality assessment criteria for both of
the RCTs is shown below in Table 22.

Table 22 Quality assessment results for Study 305 (EMBRACE) and Study 301

Trial no. (acronym) Study 305 (EMBRACE) Study 301
Was randomisation Yes Yes
carried out

appropriately?

Was the concealment NA NA

of treatment allocation

adequate?

Were the groups similar Yes Yes

at the outset of the
study in terms of
prognostic factors?

Were the care NA NA
providers, participants
and outcome assessors
blind to treatment
allocation?

Were there any No No
unexpected imbalances
in drop-outs between
groups?

Is there any evidence to No No
suggest that the
authors measured more
outcomes than they
reported?

Did the analysis include Yes Yes
an intention-to-treat
analysis? If so, was this
appropriate and were
appropriate methods
used to account for
missing data?

Abbreviations: NA, Not applicable

4.7 Clinical effectiveness results of the relevant randomised
controlled trials

Primary efficacy outcome: Overall survival
Study 305 (EMBRACE) primary analysis (ITT Population) (6,7)
Study 305 met its primary endpoint based: in the primary analysis of OS in the ITT

population performed when 55% (422) of patients had died, median OS was significantly
longer with eribulin versus TPC (13.1 months/399 days vs. 10.6 months/324 days,
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p = 0.041), representing a 23% increase (2.5 months/75 days) in the duration of survival.
The use of eribulin reduced the hazard or risk of death by 19% compared with TPC (HR
0.809, 95% CI: 0.660, 0.991). This increase in OS is clinically relevant for patients at this
stage of disease and makes eribulin the first and only monotherapy to provide statistically
significant improvements in OS in pre-treated patients with MBC.

Study 305 (EMBRACE) updated analysis (ITT Population) (6,8)

This result was confirmed with an updated OS analysis carried out when 77% of patients
had died, with the median OS of the eribulin group (13.2 months/403 days) compared with
the TPC group (10.5 months/321 days) improved by 2.7 months (82 days; HR 0.805, 95%
Cl: 0.667, 0.958, p=0.014) (Table 23 and Figure 9). The updated analysis demonstrates that
the survival curves separated early and remained separated for the duration of the analysis
(See also SPC [Appendix 1] for results of the updated analysis).

Table 23 Kaplan-Meier analysis of overall survival (updated analysis): Study 305 (EMBRACE)
(ITT population)

Parameter Treatment Group
Eribulin TPC
(N =508) (N = 254)

Number of patients who died", n (%)* 386 (76.0%) 203 (79.9%)

Overall Survival, months
Median (95% CI)
Diff in Medians (95% CI)
Stratified log-rank test:

13.2 (12.1, 14.4) 10.5 (9.2, 12.0)
2.7 (2.9, 2.4)
p=0.014

One-year survival rate, proportion (95% ClI)

0.545 (0.501, 0.588)

0.428 (0.367, 0.490)

Two-year survival rate, proportion (95% ClI)

0.219 (0.179, 0.260)

0.192 (0.138, 0.246)

HR, (eribulin/TPC): main analysis®
Estimate (95% Cl) 0.805 (0.667, 0.958)

Abbreviations: Cl, Confidence interval; ER, Oestrogen receptor; HER2, Human epidermal growth factor receptor
2; HR, Hazard ratio; ITT, Intent-to-treat; NE, Not estimable due to insufficient events; TPC, Treatment of
Physician’s Choice. TUpdated analysis for study 305 was carried out when 77% of total study patients had died.
1The remaining patients were censored; §HR based on a Cox model including HER2 status, prior capecitabine
treatment, and geographical region as strata.

Source: SPC (Appendix 1) and References 6 and 8
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Figure 9: Kaplan-Meier analysis of overall survival (updated analysis): Study 305 (EMBRACE)
(ITT population)

Eribulin (N=508)

Proportion of Patients Alive
o
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Number of S08 406 274 142 54 11 o}
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Abbreviations: ITT, Intent-to-treat; TPC, Treatment of Physician’s Choice.
Source: SPC (Appendix 1) and References 6 and 8

Study 301 primary analysis (ITT Population) (10,11)

In Study 301, the primary analysis for OS was based on 905 (82%) events or deaths in the
trial. The median OS among patients receiving eribulin was 15.9 months and 14.5 months in
the capecitabine group (Table 24). The hazard ratio (HR) for OS (eribulin vs capecitabine)
was 0.879 (95% ClI, 0.770 to 1.003), and a p-value of 0.056.

Eribulin demonstrated a trend favouring improved OS as compared with capecitabine but
this improvement did not reach statistical significance. It is thought that treatment earlier in
the course of MBC is less likely to impact OS (20.0 % and 52% of patients having 0 or 1
prior chemotherapy). Even if therapeutically more active, a first or second line regimen may
not impact on OS when multiple subsequent lines of effective treatment are administered.
The influence of post-progression therapy on OS may also have had an impact as there was
an imbalance with more patients in the eribulin arm receiving further anticancer treatment
compared to capecitabine (70.4% and 62.0% respectively).

The benefit for OS emerged early and was maintained over the course of the study. Kaplan-
Meier analysis of OS in the ITT population is shown in Figure 10, overleaf.
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Table 24 Kaplan-Meier analysis of overall survival (primary analysis): Study 301 (ITT

opulation)

Parameter

Treatment Group

Eribulin
(N = 554)

Capecitabine
(N = 548)

Number of patients who died", n (%)*

446 (80.5%)

459 (83.8%)

Overall Survival, months
Median (95% CI)
Diff in Medians (95% ClI)
Stratified log-rank test:

15.9 (15.2, 17.6)

14.5 (13.1, 16.0)

1.4 (2.1,1.6)
p = 0.056

One-year survival rate, proportion (95% Cl)

0.644 (0.604, 0.684)

0.580 (0.538, 0.622)

Two-year survival rate, proportion (95% ClI)

0.328 (0.289, 0.368)

0.298 (0.259, 0.337)

HR, (eribulin/capecitabine): main analysis®
Estimate (95% ClI)

0.879 (0.770, 1.003)

Abbreviations: Cl, Confidence interval; HR, Hazard ratio; ITT, Intent-to-treat; +Primary analysis for study 301 was
carried out when 82% of total study patients had died; $The remaining patients were censored; §HR based on a
Cox model including HER2 status and geographical region as strata.

Source: SPC (Appendix 1) and References 10 and 11

Figure 10: Kaplan-Meier analysis of overall survival: Study 301 (ITT population)
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As described in Section 4.3, upon request from the European Medicines Agency (EMA), a
pooled analysis of study 301 and Study 305 (EMBRACE) was undertaken to determine

Company evidence submission template for eribulin for treating locally advanced or

metastatic breast cancer after chemotherapy [ID964]

Page 87 of 212




whether the observed benéefit of eribulin was consistent and this data is included in this
submission as supportive evidence.

The OS curve in the overall ITT population showed early separation in favour of eribulin that
was maintained. Median OS was 15.2 months in patients who received eribulin, compared
with 12.8 months in the control group (HR 0.85; 95% CI: 0.77-0.95, p = 0.003). (46,47)

Progression-free survival
Study 305 (EMBRACE) (6,7)

Tumour response was assessed by both the investigator (Investigator review) and through a
blinded, independent review. Whereas investigators could assess progression through
imaging scans and patient examinations, representing more closely what would happen in
clinical practice, the independent reviewers only had access to the imaging data. Although
independent review of progression is designed to avoid bias, it is associated with limitations
that may explain any differences observed in the results achieved by these two methods:

o Patients were no longer scanned when the investigator deemed that they had PD,
leading to informative censoring. Even if the independent reviewers did not find PD,
they could no longer follow the patients' tumour responses since scans were not
available to review. A consequence of this is that some progressions in the
investigator's review become censored in the independent review.

e Progression of patients with non measureable disease could only be assessed by
independent review if non-target lesions progressed or if new lesions appeared.

e Patients who progressed clinically without radiologic findings could not be assessed
by the independent reviewers.

The PFS results were consistent with the OS results, with a longer duration of PFS observed
in the eribulin group compared with the TPC group. Overall, treatment with eribulin reduces
the risk of progression by 24% (investigator review) and 14% (independent review),
compared with TPC (Table 25, overleaf). In the ITT population, median PFS was 3.6
months/110 days for eribulin and 2.2 months/66 days for TPC, when assessed by
investigator review (p = 0.002), and 3.7 months/113 days and 2.2 months/68 days,
respectively, when assessed by independent review (p = 0.137).

This apparent difference arose from the censoring of almost twice as many patients in the
independent review than in the investigator review. Study scans stopped once the
investigator had declared disease progression, leading to many censored patients in the
independent review, who could only assess nonmeasurable disease for progression if non-
target lesions progressed or new lesions appeared. For the PP population, the difference
was statistically significant for both investigator and independent analyses (p < 0.05). The
maximum effect was observed within the first 6 months; however the difference was
apparent from the first radiographic assessment, performed as per protocol at Week 8
(Figure 11).

Sensitivity analyses, whereby different censoring rules were applied, reported similar results
to the primary analysis. Censoring rules applied included: the start of a new anti-cancer
treatment was considered as a progression event and not censored; censoring data when
death or progressive disease occurred after one or more missed tumour assessments; and
after two or more missed tumour assessments.
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Table 25 Kaplan-Meier analysis of progression-free survival; Study 305 (EMBRACE) (ITT
Population)

Parameter Treatment Group: Study 305 (EMBRACE)
Independent review Investigator review
Eribulin TPC Eribulin TPC
ITT Population N=508 N=254 N=508 N=254
Number of patients
who progressed or 357 (70.3%) 164 (64.6%) 429 (84.4%) 206 (81.1%)

died, n (%)"

Progression-free
survival, months

Median (95% Cl) 3.7 (3.3, 3.9) 2.2(2.1,3.4) 3.6 (3.3,3.7) 2.2 (2.0,2.6)
Diff in Medians (95%
Cl) 1.5 (1.2, 0.5) 1.4 (1.3,1.1)
p-value 0.137 0.002
HR (eribulin/TPC)*
Estimate (95% Cl) 0.865 (0.714, 1.048) 0.757 (0.638, 0.900)

Abbreviations: Cl, Confidence interval; HR, Hazard ratio; TPC, Treatment of Physician’s Choice. tThe remaining
patients were censored; $HR based on a Cox model including HER2 status, prior capecitabine treatment and
geographical region as strata

Source: 6 and 7
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Figure 11: Kaplan-Meier analysis of progression-free survival:
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Study 301 (10,11)

Progression-free survival was measured from the date of randomization to the date of
recorded progression of disease or the death of the subject from any cause, whichever
occurred first. Data used for the primary analysis of PFS were obtained from an

independent review of the imaging scans.

The analyses of PFS as assessed by the Independent Review Committee (IRC) and by
investigator review are summarised in Table 26 and are presented as Kaplan—Meier plots in
Figure 12, respectively. No difference in median PFS as assessed by the IRC was observed

between the eribulin and capecitabine treatment groups;

PFS was 4.1 and 4.2 months

(HR=1.079; 95% CI=0.932, 1.250; P=0.3045) for the eribulin and capecitabine groups,
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respectively. Progression-free survival using data from the investigator review was similar.

Table 26 Kaplan-Meier analysis of progression-free survival; Study 301 (ITT Population)

Parameter Treatment Group: Study 301
Independent review Investigator review
Eribulin Capecitabine Eribulin Capecitabine
ITT Population N=554 N=548 N=554 N=558
Number of patients
who progressed or 385 (69.0%) 360 (66.0%) 470 (84.8%) 468 (85.4%)

died, n (%)"
Progression-free
survival, months

Median (95% ClI) 4.1(3.5,4.3) 4.2(3.9,4.8) 4.2(3.9,4.3) 4.1(3.7,4.5)
p-value 0.3045 0.7361

HR (eribulin/TPC)?
Estimate (95% Cl) 1.079 (0.932, 1.250) 0.977 (0.857, 1.114)

Abbreviations: Cl, Confidence interval; HR, Hazard ratio; 1 The remaining patients were censored; $HR based on a
Cox model including HER2 status and geographical region as strata
Source: 10 and 11

Figure 12: Kaplan-Meier analysis of progression-free survival: Study 301 (ITT population)
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Pooled Analysis (46,47)

As described in Section 4.3, upon request from the European Medicines Agency (EMA), a
pooled analysis of study 301 and Study 305 (EMBRACE) was undertaken to determine
whether the observed benefit of eribulin was consistent and this data is included in this
submission as supportive evidence.

Median PFS in the ITT population was 3.9 months in patients who received eribulin,
compared with 3.2 months in the control group (HR 0.88; 95% CI: 0.78-0.98, p = 0.020).
(46,47)

Objective response rate
Study 305 (EMBRACE) (6,7)

Based on the independent review of patients with measurable disease at baseline
(Response evaluable population; n=682), the ORR (patients with a CR or a PaR) was
statistically significantly greater for eribulin compared with TPC (12.2% [95% CI: 9.4, 15.5]
vs. 4.7% [95% CI: 2.3, 8.4], p = 0.002) (Table 27). Results from the investigator review were
similar, with 13.2% (95% CI: 10.3%, 16.7%) of patients receiving eribulin achieving an
objective response compared to 7.5% (4.3%, 11.9%) of patients in the TPC group

(p = 0.028). The magnitude of the ORR should be considered in the context of the
population enrolled in this study, which had been pre-treated in the advanced setting with at
least 2 previous chemotherapies.

Study 301 (10,11)

The objective response rate (ORR) based on independent review was 11.0% (95% CI=8.5,
13.9) and 11.5% (95% CI=8.9, 14.5) for subjects in the eribulin and capecitabine groups,
respectively (P=0.849; (Table 27) The ORR based on investigator review were slightly higher
than the rates based on independent review, but neither were statistically significantly
different between treatment groups.
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Table 27 Objective response rate; Study 305 (EMBRACE) (Response evaluable population) and Study 301 (ITT Population)

Response Category Treatment Group: Study 305 (EMBRACE) Treatment Group: Study 301
Independent review Investigator review Independent review Investigator review
Eribulin TPC Eribulin TPC Eribulin Capecitabine Eribulin Capecitabine
(N=468) (N=214) (N=468) (N=214) (N=554) (N=548) (N=554) (N=548)
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
CR 3(0.6) 0 1(0.2) 0 1(0.2) 0 4(0.7) 10 (1.8)
PaR 54 (11.5) 10 (4.7%) 61 (13.0) 16 (7.5) 60 (10.8) 63 (11.5) 85 (15.3) 99 (18.1)
SD 208 (44.4) 96 (44.9%) 219 (46.8) 96 (44.9) 313 (56.5) 303 (55.3) 332 (59.9) 278 (50.7)
PD 190 (40.6) 105 (49.1%) 176 (37.6) 97 (45.3) 125 (22.6) 133 (24.3) 99 (17.9) 126 (23.0)
Not Evaluable 12 (2.6) 3 (1.4%) 11 (2.4) 5 (2.3) 11 (2.0) 6 (1.1) 34 (6.1) 35 (6.4)
Unknown® 1(0.2) 0 0 0 44 (7.9) 43 (7.8) 0 0
ORR (CRor PaR) 57 (12.2) 10 (4.7) 62 (13.2) 16 (7.5) 61 (11.0) 63 (11.5) 89 (16.1) 109 (19.9)
95% CIt (9.4, 15.5) (2.3,8.4) (10.3,16.7) (4.3,11.9) (8.5, 13.9) (8.9, 14.5) (13.1, 19.4) (16.6, 23.5)
p-value* 0.002 0.028 0.849 0.100
CBFi h(C)R+F’«’=1R+SD26 106 (22.6) 36 (16.8) 130 (27.8) 43 (20.1) 145 (26.2) 147 (26.8) 182 (32.9) 188 (34.3
montns
95% CIT (18.9, 26.7) (12.1, 22.5) (23.8,32.1) (14.9,26.1) (22.6, 30.0) (23.2, 30.7) (29.0, 36.9) (30.3, 38.4)
p-value NR NR 0.838 0.611

Abbreviations: CBR, Clinical benefit rate; Cl, Confidence interval; CR, Complete response; NR, Not reported; PD, Progressive disease; ORR, Objective response rate; PaR, Partial response; SD,
Stable disease; TPC, Treatment of Physician’s Choice. TExact Pearson-Clopper 2-sided Cl; tFisher's Exact Test;  In Study 301, “Unknown” per IRC review included subjects who had no Baseline
scans or who had only Baseline scans

Source: 6, 7, 10 and 11

Company evidence submission template for eribulin for treating locally advanced or metastatic breast cancer after chemotherapy [ID964]
Page 93 of 212




Quality of life
Study 301 (10,11,83)

As described in section 4.3 (Table 9) and section 4.4 (Table 13), HRQoL was assessed in
study 301 using the EORTC QLQ-C30 (version 3.0) (77,80) and the breast module QLQ-
BR23 (version 1.0) (56) instruments. Based on this data, a post-hoc analysis was conducted
to:

e compare physical symptoms, functional scores, and GHS/QoL in patients treated with
eribulin versus capecitabine over time;

o estimate the proportion of patients experiencing clinically meaningful changes in HRQoL
scales;

e compare the time to meaningful deterioration of HRQoL in both treatment arms, and

e conduct a ‘mapping exercise’ using a published mapping algorithm in order to estimate
EQ-5D utilities from the patient reported outcomes captured in study 301. (Further
information on the mapping is provided in section 5.4)

The full results for these patient reported outcomes are presented in a reference by Cortes
et al (83) which was identified in the HRQoL literature search conducted for this submission
(see Section 5.4) and some results are also presented in the published manuscript for the
study (10) and the CSR (11).

Of 1102 patients randomized in study 301, 1062 (96.4%) completed the EORTC
questionnaire at baseline and thus formed the HRQoL population.

The baseline scores for both questionnaires were similar (Table 28, overleaf). Across the
symptom scales of QLQ-C30 questionnaire, patients had worse scores on fatigue, pain,
insomnia, and financial difficulties (means >30).

The scores on QLQ-C30 functional scales were generally good (mean values around and
above 70) with the exception of GHS/QoL scale where mean scores around 50 suggest
significant impact of disease (63). However, the breast-cancer-specific functional scales of
the QLQ-BR23 questionnaire showed impact on all domains for eribulin (mean scores 32—
65), in particular, on sexual functioning (mean score 14.0; Table 28).
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Table 28 Baseline QLQ-C30 & QLQ-BR23 results

Domain Eribulin Capecitabine
(n = 554) (n = 548)
EORTC QLQ-C30 questionnaire (mean [SD])
GHS/QoL 56.3 (22.21) 54.7 (21.67)
Physical functioning 72.9 (21.00) 71.9 (20.68)
Role functioning 73.4 (27.68) 70.0 (29.27)
Emotional functioning 68.8 (23.00) 68.4 (24.15)
Cognitive functioning 81.5 (20.36) 81.4 (21.18)
Social functioning 75.4 (26.28) 73.4 (28.19)
Fatigue 37.4 (23.70) 38.0 (24.72)
Nausea and vomiting 10.0 (18.04) 10.1 (19.33)
Pain 31.8 (28.41) 32.9 (29.45)
Dyspnea 23.3 (27.56) 25.1 (29.45)
Insomnia 31.3 (29.34) 31.1 (30.98)
Appetite loss 20.8 (28.13) 23.2 (29.76)
Constipation 13.2 (23.43) 14.5 (26.23)
Diarrhoea 8.1 (16.73) 8.2 (17.20)
Financial difficulties 32.6 (33.83) 30.1 (32.62)
EORTC QLQ-BR23 questionnaire (mean [SD])
Body image 64.7 (28.73) 64.3 (30.23)
Sexual functioning 14.0 (20.34) 16.5 (22.51)
Sexual enjoyment 47.0 (25.27) 53.6 (26.13)
Future perspective 32.1 (31.29) 31.0 (30.84)
Systemic therapy side-effects 21.4 (16.16) 22.9 (17.17)
Breast symptoms 19.2 (22.74) 20.3 (24.86)
Arm symptoms 25.1 (26.28) 26.4 (26.25)
Upset by hair loss 51.6 (38.01) 49.5 (38.31)

Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; GHS, Global health
score; QolL, Quality of life; SD, Standard deviation;

Data shown are mean (SD). The shaded rows represent symptom scales

Source: 83

Compliance for completing the EORTC questionnaires during the study was 285% until 12
months, but was lower at 18 and 24 months (73—-83%), and sample sizes decreased due to
study attrition (Table 29 below, 83). Due to smaller sample sizes, analyses after 6 months
should be interpreted with caution.

Table 29 Proportion of patients completing questionnaires at scheduled visits

Visit Eribulin Capecitabine
(n = 554) (n = 548)
Baseline 96.8% (536/554) 96.0% (526/548)
6 weeks 91.1% (450/494) 86.6% (419/484)
3 months 89.2% (329/369) 87.7% (299/341)
6 months 87.4% (167/191) 87.6% (170/194)
12 months 86.2% (56/65) 87.5% (63/72)
18 months 73.3% (22/30) 82.8% (24/29)
24 months 76.5% (13/17) 75.0% (15/20)
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Treatment effects on symptoms (83)

During the course of the study, patients receiving capecitabine had comparatively more
severe symptoms (that is, higher symptom scores) for nausea and vomiting (p<0.001) and
diarrhoea (p<0.001) compared with those treated with eribulin. The differences were
clinically significant, as a higher proportion of patients who received capecitabine versus
eribulin experienced clinically meaningful worsening of nausea and vomiting (MID 8;
HR=1.177 [95% CI=1.013, 1.367]; p<0.05) and diarrhoea (MID 7; HR=1.189 [95% CI=1.020,
1.385]; p<0.05).

In comparison, patients receiving eribulin had worse mean scores for other systemic therapy
side-effects including dry mouth, different tastes, irritated eyes, feeling ill, hot flushes,
headaches, and hair loss (p<0.001), and upset by hair loss (p<0.05). A higher proportion of
patients treated with eribulin experienced clinically meaningful worsening of systemic
therapy side-effects than those treated with capecitabine (MID 10; HR=0.821 [95%
CI=0.707, 0.953]; p<0.01).

The analysis of time to symptom worsening (TSW) supported the interpretation of the
minimally important difference (MID) thresholds. Patients receiving capecitabine had
significantly shorter TSW for nausea and vomiting (MID 8; 7.6 months vs 10.2 months;
p<0.05), and diarrhoea (MID 7; 8.4 months vs 11.5 months; p<0.05) than those treated with
eribulin. Similarly, patients treated with eribulin had significantly shorter TSW for systemic
therapy side-effects (MID 10; 7.6 months vs 9.7 months; p<0.05) compared with those
treated with capecitabine.

Results are shown in Figure 13 overleaf.
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Figure 13 Effects of eribulin and capecitabine on physical symptom scales of the EORTC QLQ-
C30 and QLQ-BR23 questionnaires (a) differences in mean scores; (b) proportion of patients
with worsened symptoms; (c) differences in median time to symptom worsening
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Treatment effects on patient functioning (83)

In the longitudinal analyses, baseline HRQoL scores were significantly associated with the
change in HRQoL across all EORTC scales (p<0.001); that is, worse baseline scores were
predictive of worse scores while on treatment. There were no differences between the 2
treatment arms in terms of impact on patients’ functioning over time, as measured by
changes in EORTC QLQ-C30 scores for functional scales. However, patients receiving
eribulin had comparatively worse scores on the body image (p<0.001) and sexual
functioning scales (p<0.05), measured by QLQ-BR23, than those receiving capecitabine.

As indicated by the MID analysis, 10% to 35% of patients in both treatment arms
experienced a clinically significant worsening of their functioning, suggesting that the
majority of patients experienced stable or improved functioning. No statistically significant
differences over the course of the study were observed between the treatment groups,
except that a higher proportion of patients receiving capecitabine reported a meaningful
worsening on the future perspective scale than those receiving eribulin (MID 10; HR=1.173
[95% CI=1.015, 1.356]; p<0.05).

In the ITT population, median TSW was similar for the majority of the EORTC functional
scales and the GHS/QoL scale, with only 1-2 months’ difference between the treatment
arms. Patients receiving eribulin had significantly longer TSW for body image (MID 10; 8.9
vs 6.0 months; p<0.05) and future perspective (MID 10; 6.1 months vs 4.7 months; p<0.05)
than those treated with capecitabine.

Results are shown in Figure 14 overleaf.
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Figure 14 Effects of eribulin and capecitabine on function scales of the EORTC QLQ-C30 and
QLQ-BR23 questionnaires (a) differences in mean scores; (b) proportion of patients with
worsened symptoms; (c) differences in median time to symptom worsening
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Conclusion

Overall, the median global health/QoL scores were similar between the eribulin and
capecitabine groups. The majority of patients (274%) in both treatment groups maintained or
improved their global health status/QoL vs baseline using MID analysis (see Figure 15
below)

Figure 15 Patients with improved/stable Global Health Status/QoL Score: Study 301
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Source: 63

Patients treated with capecitabine had worse scores, and more rapid TSW for
gastrointestinal symptoms (nausea and vomiting, diarrhoea), whereas patients treated with
eribulin had worse scores for systemic therapy side-effects (dry mouth, food and drink taste,
eyes painful, hair loss, feeling ill/lunwell, hot flushes, headaches). However, only the
differences for nausea and vomiting and diarrhoea were found to be statistically significant.

The importance of these results is substantial considering that in a cross-sectional study
evaluating preferences associated with chemotherapy side effects (65), a reduced incidence
of Grade 3/4 nausea and vomiting made the most difference to breast cancer patients.

HRQoL in Subgroups 1 & 2

Subgroup 1

Apart from the overall analysis, specific sub-analysis of the aforementioned patient reported
outcomes were also conducted to assess the treatment effect within patient populations that
reflect as much as possible the identified subgroups of this submission (see section 4.8 for
results of efficacy outcomes for the identified subgroups).
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With regards to subgroup 1, the results in the HER2-negative subgroup of study 301 were
similar to those in the overall population in all analyses.

Figure 16 Patients with improved/stable Global Health Status/QoL Score: Study 301 HER2
negative
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Patient burden of gastrointestinal adverse events was even more significantly lower for
eribulin patients and is consistent with its known adverse event profile.

Figure 17 Eribulin Symptom Burden vs Capecitabine: Study 301 HER2 negative
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Subgroup 2

With regards to subgroup 2, although the study 301 population and comparator arm is
different to those in study 305, a sub-analysis of the patient reported outcomes was
conducted for patients that had received at least two prior chemotherapies (i.e. 3" line plus)
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to approximate the study 305 population. The results are again consistent with those

overall population.

Figure 18 Global Health Status: ITT vs Third line plus in Study 301
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4.8 Subgroup analysis

On the basis of current clinical practice and unmet clinical need, the submission considers
two separate subgroups separately, as described in the decision problem (Table 1).

Subgroup 1
1. HER2-negative patients with LABC/MBC, whose disease has progressed
after one prior chemotherapy regimen in the advanced setting.

Study 301 was designed to further evaluate the effect of eribulin on prespecified subgroups
including human epidermal growth factor receptor 2 [HER2/neu] negative) status. Therefore,
patients were pre-stratified according to geographical region and HER2 status.

Patient demographics and baseline disease characteristics for this subgroup are provided in
Table 30 overleaf. These are mostly consistent with those presented for the ITT population
of study 301 in Table 19 and Table 20, with the exception of triple negative status.
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Table 30 Patient demographics and Baseline disease Characteristics (HER2-negative patients with
LABC/MBC, whose disease has progressed after one prior chemotherapy regimen in the advanced setting)

Trial no. (acronym) Eribulin Capecitabine Total
Characteristic
Study 301 (n = 186) (n = 206) (n = 392)
Age distribution, n (%)
<40yrs 16 (8.6) 36 (17.5) 52 (13.3)
>40 to > 65 yrs 135 (72.6) 150 (72.8) 285 (72.7)
> 65 yrs 35(18.8) 20(9.7) 55 (14.0)
Race, n (%)
White 163 (87.6) 191 (92.7) 354 (90.3)
Black or African American 6 (3.2) 1(0.5) 7(1.8)
Asian/Pacific Islander 7(3.8) 8 (3.9) 15 (3.8)
Other 10 (5.4) 6(2.9) 16 (4.1)
Geographic region, n (%)
North America, Western Europe, 46 (24.7) 56 (26.9) 100 (25.5)
Asia
Eastern Europe 99 (53.2) 112 (54.4) 211 (63.8)
Latin America, South Africa 41 (22.0) 38 (18.4) 79 (20.2)
ER Status, n (%)
+ 104 (55.9) 116 (56.3) 220 (56.1)
- 82 (44.1) 87 (42.2) 169 (43.1)
Not done 0 3(1.5) 4(1.0)
Triple negative (ER/PR/HER2-
negative), n (%) 73 (39.2) 72 (35.0) 145 (37.0)
No. of organs involived, n (%)
1 37 (19.9) 27 (13.1) 64 (16.3)
2 59 (31.7) 62 (30.1) 121 (30.8)
23 90 (48.4) 117 (56.8) 207 (52.8)

Abbreviations: ER, Oestrogen receptor; HER2, Human epidermal growth factor receptor 2; PR, progesterone receptor;

Source: Appendix 4

Summary of results

Full details of the results summarised below are available in Appendix 4.
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Figure 19 Kaplan Meier analysis of overall survival: Study 301 (HER2-negative patients with LABC/MBC,
whose disease has progressed after one prior chemotherapy regimen in the advanced setting)

Source: Appendix 4

Figure 20 Kaplan Meier analysis of progression-free survival: Study 301 (HER2-negative patients with
LABC/MBC, whose disease has progressed after one prior chemotherapy regimen in the advanced setting)

Source: Appendix 4
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Subgroup 2

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

Since Study 305 (EMBRACE) was a global study, and recognising differences in clinical
practice and drug availability, patients were pre-stratified by geographical region, HER2
status and prior capecitabine treatment. Pre-planned subgroup analyses explored the effect
of these strata, as well as other characteristics commonly assessed in cancer studies. Pre-
planned subgroup analyses included were as follows:
e Strata: Geographic region, HER2 status, and prior capecitabine treatment.
o Demographic characteristics: Age group, race.
Receptor expression: hormonal receptor status (ER and PR), triple negative status
(ER negative, PR negative and HER2 negative).
o Disease characteristics: Visceral/non-visceral disease, number of organs involved.
o Prior chemotherapy: Number of prior chemotherapy regimens, number of prior
chemotherapy regimens for advanced or metastatic disease, patients who
progressed while on treatment with a taxane or other tubulin-inhibiting agent.

Patient demographics and baseline disease characteristics for this subgroup are provided in
Table 31 overleaf. These are mostly consistent with those presented for the ITT population
of study 305 in Table 19 and Table 20.
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Table 31 Patient demographics and Baseline disease Characteristics (Patients with LABC/MBC whose disease
has progressed after at least two prior chemotherapeutic regimens for advanced disease which includes
capecitabine if indicated)

Trial no. (acronym) Eribulin TPC Total
Characteristic
Study 305 (EMBRACE) (n =370) (n=189) (n =559)
Age distribution, n (%)
<40 yrs 24 (6.5) 15 (7.9) 39 (7.0)
>40 to > 65 yrs 280 (75.7) 133 (70.4) 413 (73.9)
=65 yrs 66 (17.8) 41 (21.7) 107 (19.1)
Race, n (%)
White 346 (93.5) 174 (92.1) 520 (93.0)
Black or African American 13 (3.5) 10 (5.3) 23 (4.1)
Asian/Pacific Islander 1(0.3) 2(1.1) 3 (0.5)
Other 10 (2.7) 3(1.6) 13 (2.3)
ER Status, n (%)
+ 257 (69.5) 130 (68.8) 387 (69.2)
- 99 (26.8) 54 (28.6) 153 (27.3)
Not done 13 (3.5) 5(2.6) 18 (3.2)
Unknown 1(0.3) 0 1(0.2)
Triple negative (ER/PR/HER2- 68 (18.4) 38 (20.1) 106 (19.0)
negative), n (%)
No. of organs involved, n (%)
1 61 (16.5) 25 (13.2) 86 (15.3)
2 128 (34.6) 59 (31.2) 187 (33.4)
23 179 (48.4) 105 (55.6) 284 (50.8)
ECOG Performance status at
screening,
0 154 (41.6) 80 (42.3) 234 (41.9)
1 179 (48.4) 90 (47.6) 269 (44.9)
2 30 (8.1) 16 (8.5) 46 (8.2)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; ER, Oestrogen receptor; HER2, Human epidermal growth factor
receptor 2; PR, progesterone receptor; TPC, Treatment of Physician’s Choice

Summary of results

An updated OS analysis of Study 305 (EMBRACE) was carried out when 95% of patients
had died. Results from this analysis in those patients who had received prior capecitabine
therapy are summarised below and the full results are available in Appendix 4.

The median OS of the eribulin group (13.0 months/395 days) compared with the TPC group
(10.1 months/308 days) improved by 2.9 months (87 days; HR 0.78; 95% CI: 0.65 to 0.94,
p=0.008). (Figure 21, overleaf.)
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Figure 21 Kaplan Meier analysis of overall survival: Study 305 (Patients with LABC/MBC whose disease
has progressed after at least two prior chemotherapeutic regimens for advanced disease which includes
capecitabine if indicated)
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Median PFS as assessed by the investigator was 3.6 months in the eribulin group and 2.1
months in the TPC treatment group. (HR=0.68; 95% CI=0.56, 0.83;p<0.001). (Figure 22,
below)

Figure 22 Kaplan Meier analysis of progression-free survival: Study 305 (Patients with LABC/MBC whose
disease has progressed after at least two prior chemotherapeutic regimens for advanced disease which
includes capecitabine if indicated)

E7389 (N=37D, [Events

Median (95% Cl) 36 ( 3.3, 3.8)
TPC (N=188. [Events = 161])
Median (95% Cl) 2.1 ( 1.9, 2.2)

Hazard Ratio (95% CIl) 0.68 (0.56, 0.83)

p value = =0.001

Mo. of subjects &t sk

TPC 189 L] 42 18 10 L] 2 2 1 1 1 1 1 o o o

Time(Months)
Source: Appendix 4

4.9 Meta-analysis
N/A
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4.10 Indirect and mixed treatment comparisons

An indirect/mixed treatment comparison was not conducted because the Phase Il eribulin
RCTs (studies 305 and 301) provided direct head to head evidence versus the comparators
listed in the scope.

411 Non-randomised and non-controlled evidence
No non-randomised and non-controlled evidence has been included in the submission.

412 Adverse reactions

Summary of safety

Eribulin’s tolerability profile is comparable to other chemotherapeutic agents commonly used
in clinical practice in LABC/MBC patients and healthcare professionals caring for these
patients will be experienced in handling these adverse events.

Both Phase Il RCTs (Study 305 and study 301) have demonstrated that eribulin is

associated with a predictable and well-characterised safety profile and is generally well

tolerated (7,11):

o Discontinuations due to AEs were lower in the eribulin group than in the control group for
both Phase Il studies (13.3% vs. 15.4% in Study 305 and 5.7% vs 6.2% in study 301,
respectively).

In Studies 305 and 301 respectively, the mean dose intensities in the eribulin group were
0.84 and 0.87. Considering the relatively poor performance status of the patient population
and the late stage of the disease, the relatively high dose intensity is another good indicator
of eribulin’s manageable safety profile. (7,11)

Patients received eribulin for almost twice as long as TPC in Study 305 and this is an
important indicator that eribulin is better tolerated than current standard treatments in this
late line setting and patients are less impacted by the types of side effects associated with
eribulin. (7)

Overall rates of AEs experienced with eribulin in Study 305 and Study 301 are acceptable for

a chemotherapeutic agent in the follow-on LABC/MBC setting. (7,11)

o The maijority of AEs experienced with eribulin were mild or moderate (CTCAE Grade 1 or
2).

o The most frequently reported AEs (all grades) with eribulin therapy were
asthenia/fatigue, neutropenia, alopecia, peripheral neuropathy and nausea.

e Febrile neutropenia (4.6% and 1.3% ) and neutropenia (1.8% and 1.8%) were the most
frequently reported SAEs, reported in eribulin patients in study 305 (EMBRACE), and
study 301 respectively.

e Development of Grade 3/4 AEs of neutropenia occurred in 49.7% of patients in study
305 and 45.8% in Study 301. However, neutropenia led to discontinuation in only 0.9%
and 1.7% of patients, while febrile neutropenia was infrequent. Primary prophylaxis with
G-CSF for the prevention of neutropenia was not a requirement of the studies (unless
defined by local practice protocols).

A patient preference study (65) has indicated that reducing the Grade 3/4 incidences of

neuropathy and Gl side effects such as nausea/vomiting make the most difference to MBC

patients:

o Peripheral neuropathy, a common side effect seen with some chemotherapies, was
generally mild/ moderate (Grade 1/2) with the occurrence of Grade 3/4 peripheral
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neuropathy being low in both Phase Il studies; the majority of those patients with
peripheral neuropathy were able to continue treatment. It is important to note that
peripheral neuropathy was defined differently in study 305 (EMBRACE) and study 301
(Table 33)

¢ In studies 305 and 301, the incidence of Gl events such as constipation, diarrhoea, and
vomiting with eribulin was low (< 25%); where these Gl AEs occurred they were
generally mild (CTCAE Grade 1).

e Palmar-plantar erythrodysaesthesia (hand-foot syndrome), commonly seen with certain
chemotherapies, e.g. capecitabine occurred in only up to 1.4% of patients at any severity
grade with eribulin in the RCTs.

Eribulin’s well characterised and manageable tolerability profile is further supported by the
fact that since launch, it has been given to approximately 85,000 women with MBC. In
England to date, eribulin is the 7" most prescribed treatment in the Cancer Drugs Fund
(CDF) and has been given to more than 2300 patients since it was first made available
through the regional CDF panels in April 2011.

Recently published “real world” data from independent audits undertaken at three UK

hospitals in over 200 patients (35,36,37) have shown that eribulin is well tolerated in a

routine clinical practice setting and reflect that patients are not impacted greatly by eribulin’s

side effect profile:

e Maijority of the patients received at least 5 cycles of eribulin

o Development of Grade 3/4 AEs of asthenia/fatigue, neutropenia, alopecia, peripheral
neuropathy and nausea occurred in less patients than in Study 305 (EMBRACE)

Similar results were seen in “real world” audits undertaken in France (66) and Spain (67):

¢ In 258 French patients on eribulin, the incidence of Grade 3/4 side effects of neutropenia
and peripheral neuropathy were less than in Study 305 (EMBRACE)

o In a heavily pre-treated group of 104 Spanish patients taking eribulin (50.9% had
received =6 prior chemotherapy regimens for advanced disease), the incidence of the
most common reported adverse events was lower than that of Study 305 (EMBRACE):
(Asthenia/fatigue 44.2% vs 53.7%; Neutropenia 25% vs 51.7%; Alopecia: 17.3% vs
44.5%; Nausea: 10.6% vs 34.6%)

Company evidence submission template for eribulin for treating locally advanced or
metastatic breast cancer after chemotherapy [ID964] Page 110 of 212




As discussed previously in Section 4.3, there are two Phase Il studies (Study 305 and study
301) which contain relevant safety results for this submission. The methodology of each
study has been described previously in Table 12. Unless specified, AE refers to TEAE
throughout.

The main body of adverse event evidence is drawn from the pivotal phase Il eribulin RCTs
(Study 305, EMBRACE and Study 301) and is presented below, together with supportive
“real world” evidence and information on patient preference.

Studies 305 and 301
Treatment exposure (7,11)

In study 305 (EMBRACE), overall exposure to study treatment was longer in the eribulin
group compared with the TPC group (median 3.9 months/118 days vs. 2.1 months/64 days
[chemotherapy] and 1 month/30 days [hormonal], respectively; Table 32, overleaf. More than
half of patients (58.6%) received five or more cycles of eribulin treatment, with 22.7%
(n=114) and 2.4% (n=12) of patients on treatment for > 6 months and > 1 year, respectively.
Similar results were seen in Study 301. (Table 32, overleaf)

This longer duration of therapy with eribulin in Study 305 (EMBRACE) demonstrates the
superior tolerability of eribulin compared with TPC. Patients received eribulin for almost twice
as long as TPC, indicating that eribulin is better tolerated than current standard treatments in
this late line setting and that patients are less impacted by the types of side effects
associated with eribulin.

The mean dose intensity in the eribulin group, as seen in Table 32 overleaf was 0.84 in
Study 305 (EMBRACE) and 0.87 in Study 301. Considering the relatively poor performance
status of the patient population in both studies (91% and 98% of patients taking eribulin had
an ECOG status of <1 in studies 305 and 301, respectively, Table 20, this is another good
indicator of eribulin’s manageable safety profile.

Further evidence of this manageable adverse event profile and the likely impact on patients
in clinical practice can be found in recently published “real world” evidence (see below)
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Table 32: Extent of exposure (Safety population)

Study 305 (EMBRACE)
Eribulin TPC (Chemotherapy)
(N=503) (N=238)
Duration of exposure, median days (min, max) 118 (21-497) 64.0 (1-644)
Number of cycles completed on study, n (%)
1-2 81 (16.1%) NA
3.4 127 (25.2%)
5-6 110 (21.9%)
>6 185 (36.8%)
Range 1-23 cycles
Relative dose intensity, mean (SD) 0.84 (0.178) NA
Patients with dose interruption, n (%) 28 (5.6%) 21 (8.8%)
Study 301
Eribulin Capecitabine
(N=544) (N=546)

Duration of exposure, median days (min, max) 125 (21-1372) 119 (21-1442)

Number of cycles completed on study, n (%)

1-2 118 (21.7%) 151 (27.7%)
3-4 120 (22.1%) 107 (19.6%)
5-6 107 (19.7%) 73 (13.4%)
>6 199 (36.6%) 215 (39.4%)
Range 1-65 cycles 1-61 cycles
Relative dose intensity, mean (SD) 0.87 (0.146) 0.86 (0.156)
Patients with dose interruption, n (%) 7 (1.3%) NR

Abbreviations: NA, Not applicable; NR, Not reported; SD, Standard Deviation; TPC; Treatment of Physician’s
Choice.
Source: 7and 11

Brief overview

Both study 305 and 301 adequately characterised the safety profile of eribulin,
demonstrating that eribulin is associated with a predictable and well-characterised safety
profile and is generally well-tolerated.

Over 90% of patients in the studies (eribulin or TPC or capecitabine arms) experienced at
least one AE, with SAEs reported for approximately 18% of eribulin patients and 21% of
capecitabine patients in study 301 (Table 33). (11) The incidence of SAEs in the EMBRACE
study was slightly higher, at approximately 25% in both groups (Table 33). (7) The rates of
AEs and SAEs in the eribulin group are acceptable for a chemotherapeutic agent in the
follow-on MBC setting.

Adverse events

AEs occurring in at least 10% of patients in either arm of both studies are shown in Table 34
(7,11). The most common AEs in studies 305 and 301 respectively were:
o asthenialfatigue (53.7%, 32%), neutropenia (51.7%, 54.2%), alopecia (44.5%,
34.6%), peripheral neuropathy (34.6%, 13.4%) and nausea (34.6%, 22.2%) with
eribulin.
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e palmar-plantar erythrodysaesthesia syndrome (43.2%, 45.1%), asthenia/fatigue
(38.6%, 30%), diarrhoea (27.3%, 28.8%), nausea (20.5%, 24.4%) and anaemia
(22.7%, 17.6%) with capecitabine

o asthenia/fatigue (50.8%), neutropenia (49.2%), constipation (39.3%), nausea (31.1%)
and diarrhoea (23.0%) with vinorelbine

It is important to note that peripheral neuropathy was defined differently in study 305
(EMBRACE) and study 301 (Table 33), with Study 305 including a broader definition versus
study 301, which reported peripheral sensory neuropathy only.

A separate Phase Il study compared the incidence and severity of neuropathy associated
with eribulin (n=51) versus ixabepilone (n=50) in MBC (49) and included both a broad
definition of neuropathy and a definition of peripheral neuropathy. In this study, the incidence
of peripheral neuropathy in patients taking eribulin (31.4%) was similar to that reported in
study 305 (EMBRACE).

SAEs

As described above, in study 301, less patients experienced SAEs in the eribulin arm vs the
capecitabine group (18% vs. 21%, Table 33) (11). In study 305 (EMBRACE), the percentage
of patients who experienced SAEs in both groups was similar (7).

In Study 305 (EMBRACE), the most frequently reported SAEs in the eribulin group were
febrile neutropenia (4.2%) and neutropenia (1.8%), while the most frequently reported SAEs
in the TPC group were dyspnoea (3.6%) and asthenia (2.4%) (7). These were similar to
those SAEs reported in study 301, where, in the eribulin group, the most frequently reported
SAEs were dyspnoea (2.4%), neutropenia (1.8%) and febrile neutropenia (1.3%). In the
capecitabine group of study 301, the most frequently reported SAEs were dyspnoea (3.1%),
diarrhoea (2.7%) and dehydration and vomiting (1.6%) (11).

Deaths

At the end of both studies 305 and 301, the rate of deaths in the eribulin groups was
comparable to that in the control groups (53.9% [n=271] vs. 57.9% [n=143] and 81.3%
[n=442] vs 83.9% [n=458], respectively). (7,11)

However, in terms of deaths related to toxicity, a lower proportion of patients had SAEs
leading to death (only including SAEs that occurred during study treatment or within 30 days
of the last study treatment) in the eribulin group compared with the capecitabine groups in
both studies 305 and 301 (4.0% [n=20] vs. 9.1% [n=4], 4.8% [n=26] vs 6.6% [n=36],
respectively) (7,11). In study 305, the proportion of patients who had SAEs leading to death
was similar between the eribulin and vinorelbine groups (4.0% [n=20] vs 4.9% [n=3]). (7)

Treatment-related AEs

In Study 305, a total of 94.2% of patients reported AEs that were thought by the investigator
to be treatment-related (Table 33) in the eribulin group compared to 77.7% of patients in the
TPC group. (7) The incidence of treatment-related AEs in study 301 was slightly lower at
84.6% in the eribulin group vs 77.1% in the capecitabine group. (11)

It should be noted that since both studies were open-label, the assignment of events as
treatment-related may be biased against the investigational agent, possibly leading to more
AEs reported as treatment-related for eribulin due to this being the novel therapy.
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Discontinuation due to AEs

In both studies 305 and study 301, the percentage of patients experiencing AEs that led to
dose discontinuation was higher in the control group compared with the eribulin group (Table
33). The proportion of patients who discontinued from the eribulin and TPC groups due to
AEs in Study 305 were 13.3% and 15.4%, respectively. In Study 301, the proportion of
patients who discontinued from the eribulin and capecitabine groups due to AEs was 7.9%
and 10.4%, respectively. (7,11)

In Study 305, while the most common AE leading to discontinuation of eribulin treatment was
peripheral neuropathy (4.8% of patients), 63% (26/41) of the patients with Grade 3/4
peripheral neuropathy were able to continue treatment. Neutropenia led to eribulin
discontinuation for only 0.6% patients. (7)

In Study 301, the most common AE leading to discontinuation was neutropenia, but as per
study 305, the incidence was low ie only 1.7% of patients. The most common AE leading to
discontinuation in the capecitabine group was palmar-plantar erythrodysaesthesia in 2.2% of
patients. (11)

Company evidence submission template for eribulin for treating locally advanced or
metastatic breast cancer after chemotherapy [ID964] Page 114 of 212



Table 33 Overall incidence of adverse events: Study 305 (EMBRACE) and Study 301 (Number of patients; Safety population)

discontinuation

Study 305 (EMBRACE) Study 301
AEs Eribulin TPC | TPC Group Eribulin Capecitabine

N=503 N=247 Vin. Gem. Cape. N=544 N=546

n (%) n (%) N=61 N=46 N=44 n (%) n (%)

n (%) n (%) n (%)

Any AE 497 (98.8%) 230 (93.1%) 57 (93.4%) 44 (95.7%) 41 (93.2%) 512 (94.1%) 494 (90.5%)
Any treatment-related AE 474 (94.2%) 192 (77.7%) 49 (80.3%) 35 (76.1%) 35 (79.5%) 460 (84.6%) 421 (77.1%)
Any SAEs 126 (25.0%) 64 (25.9%) 16 (26.2%) 12 (26.1%) 13 (29.5%) 95 (17.5%) 115 (21.1%)
Fatal SAEs 20 (4.0%) 18 (7.3%) 3 (4.9%) 4 (8.7%) 4(9.1%) 26 (4.8%) 36 (6.6%)
Other SAEs 114 (22.7%) 56 (22.7%) 14 (23.0%) 10 (21.7%) 11 (25.0%) 97 (17.8%) 117 (21.4%)
Any treatment-related SAEs 59 (11.7%) 17 (6.9%) 5 (8.2%) 2 (4.3%) 4(9.1%) 7.7% 8.1%
AEs that led to 67 (13.3%) 38 (15.4%) 7 (11.5%) 5 (10.9%) 5(11.4%) 43 (7.9%) 57 (10.4%)

Other AEs of interest

AE that led to dose delay
AEs that led to dose
interruption

AEs that led to dose
reduction

AEs of CTCAE Grade 3

177 (35.2%)
25 (5.0%)

85 (16.9%)

308 (61.2%)

80 (32.4%)
25 (10.1%)

39 (15.8%)

114 (46.2%)

27 (44.3%)
7 (11.5%)

12 (19.7%)

40 (65.6%)

18 (39.1%)
5 (10.9%)

7 (15.2%)

22 (47.8%)

10 (22.7%)
10 (22.7%)

8 (18.2%)

14 (31.8%)

173 (31.8%)
10 (1.8%)

174 (32.0%)

202 (37.1%)

195 (35.7%)
1(0.2%)

174 (31.9%)

183 (33.5%)

AEs of CTCAE Grade 4 148 (29.4%) 33 (13.4%) 12 (19.7%) 7 (15.2%) 1(2.3%) 128 (23.5%) 32 (5.9%)
Asthenia/ fatigue 270(53.7%) 98(39.7%) - - - 174 (32%) 163 (30%)
Neutropenia 260(51.7%) 73(29.6%) - - - 295 (54.2%) 87 (15.9%)
Alopecia 224(44.5%) 24(9.7%) - - - 188 (34.6%) 22 (4.0%)
Peripheral neuropathy’ 174(34.6%) 40(16.2%) - - - 73 (13.4%) 38 (7.0%)
Arthralgia/ myalgia 109(21.7%) 29(11.7%) 72 (12.2%) 39 (7.1%)
Febrile neutropenia 23(4.6%) 4(1.6%) 7 (1.3%) 4 (0.7%)

Abbreviations: AE, Adverse event; CTCAE, Common Terminology Criteria for Adverse Events; SAE, Serious adverse event; TPC, Treatment of Physician’s Choice; In Study 305 (EMBRACE),
peripheral neuropathy includes peripheral neuropathy, neuropathy, peripheral motor neuropathy, polyneuropathy, peripheral sensory neuropathy, peripheral sensorimotor neuropathy, demyelinating
polyneuropathy, and paraesthesia. Study 301 reported peripheral sensory neuropathy only.
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Table 34 Most commonly reported adverse events by treatment group: Study 305 (EMBRACE) and Study 301 (Safety population; > 10% of patients in either study arm,

all CTCAE grades)

Study 305 (EMBRACE) Study 301
System organ class Eribulin TPC Vin. Gem. Cape. Eribulin Capecitabine
AEs N=503 N=247 N=61 N=46 N=44 N=544 N=546
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Any AE 497 (98.8 %) 230 (93.1) 57 (93.4%) 44 (95.7%) 41 (93.2%) 512 (94.1%) 494 (90.5%)
Blood and Lymphatic
Neutropenia 260 (51.7%) 73 (29.6 %) 30 (49.2%) 17 (37.0%) 2 (4.5%) 295 (54.2%) 87 (15.9%)
Anaemia 94 (18.7%) 56 (22.7%) 13 (21.3%) 9 (19.6%) 10 (22.7%) 104 (19.1%) 96 (17.6%)
Leucopoenia 116 (23.1%) 28 (11.3%) 10 (16.4%) 8 (17.4%) 1(2.3%) 171 (31.4%) 57 (10.4%)
Gastrointestinal
Nausea 174 (34.6%) 70 (28.3%) 19 (31.1%) 18 (39.1% 9 (20.5%) 121 (22.2%) 133 (24.4%)
Constipation 124 (24.7%) 51 (20.6%) 24 (39.3%) 9 (19.6%) 6 (13.6%) <10% <10%
Diarrhoea 92 (18.3%) 45 (18.2%) 14 (23.0%) 9 (19.6%) 12 (27.3%) 78 (14.3%) 157 (28.8%)
Vomiting 91 (18.1%) 44 (17.8%) 13 (21.3%) 10 (21.7%) 10 (22.7%) 65 (11.9%) 92 (16.8%)

General disorders and administration site

Asthenialfatigue 270 (53.7%) 98 (39.7%) 31 (50.8%) 17 (37.0%) 17 (38.6%) 174 (32%) 163 (30%)

Pyrexia 105 (20.9%) 31 (12.6%) 6 (9.8%) 8 (17.4%) 6 (13.6%) 70 (12.9%) 31 (5.7%)

Mucosal inflammation 43 (8.5%) 25 (10.1%) 3 (4.9%) 3 (6.5%) 7 (15.9%) <10% <10%
Investigations

Weight decreased | 107 (21.3%) 35 (14.2%) 10 (16.4%) 5 (10.9%) 6 (13.6%) <10% <10%
Metabolism and nutrition

Anorexia | 98 (19.5%) 32 (13.0%) 11 (18.0%) 6 (13.0%) 6 (13.6%) 68 (12.5%) 81 (14.8%)
Musculoskeletal and connective tissue

Arthralgia/ myalgia 109 (21.7%) 29 (11.7%) 7 (11.5%) 3 (6.5%) 8 (18.2%) <10% <10%

Back pain 79 (15.7%) 18 (7.3%) 7 (11.5%) 2 (4.3%) 4 (9.1%) 56 (10.3%) 43 (7.9%)

Bone pain 60 (11.9%) 23 (9.3%) 5(8.2%) 4 (8.7%) 2 (4.5%) <10% <10%

Pain in extremity 57 (11.3%) 25 (10.1%) 11 (18.0%) 2 (4.3%) 8 (18.2%) <10% <10%
Nervous system

Headache 97 (19.3%) 29 (11.7%) 9 (14.8%) 6 (13.0%) 8 (18.2%) 69 (12.7%) 57 (10.4%)

Peripheral neuropathy’ 174 (34.6%) 40 (16.2%) 12 (19.7%) 2 (4.3%) 5 (11.4%) 73 (13.4%) 38 (7.0%)
Respiratory, thoracic and mediastinal

Dyspnoea 79 (15.7%) 31 (12.6%) 7 (11.5%) 6 (13.0%) 3 (6.8%) 56 (10.3%) 59 (10.8%)

Cough 72 (14.3%) 21 (8.5%) 4 (6.6%) 7 (15.2%) 3 (6.8%) <10% <10%
Skin and subcutaneous tissue

Alopecia | 224 (44.5%) 24 (9.7%) 2 (3.3%) 3 (6.5%) 3 (6.8%) 188 (34.6%) 22 (4.0%)
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Study 305 (EMBRACE) Study 301
System organ class Eribulin TPC Vin. Gem. Cape. Eribulin Capecitabine
AEs N=503 N=247 N=61 N=46 N=44 N=544 N=546
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Palmar-plantar 7 (1.4%) 34 (13.8%) 0 0 19 (43.2%) 1(0.2%) 246 (45.1%)
erythrodysaesthesia
syndrome

Abbreviations: AE, Adverse event; CTCAE, Common Terminology Criteria for Adverse Events; Treatment of Physician’s Choice; 1 In Study 305 (EMBRACE), peripheral neuropathy includes peripheral
neuropathy, neuropathy, peripheral motor neuropathy, polyneuropathy, peripheral sensory neuropathy, peripheral sensorimotor neuropathy, demyelinating polyneuropathy, and paraesthesia. Study 301
reported peripheral sensory neuropathy only.
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Real World Evidence

Eribulin is currently available in more than 60 countries worldwide and has been given to
approximately 85,000 women with MBC.

Recently published data from audits undertaken in the UK (35,36,37), France (66) and Spain
(67) have mirrored both the efficacy and safety results of Study 305 (EMBRACE). They have
shown that eribulin is well tolerated in a routine clinical practice setting and reflect that

patients are not impacted greatly by eribulin’s side effect profile. This is further supported by

the fact that in England to date, eribulin is the 7" most prescribed treatment in the Cancer
Drugs Fund (CDF) and has been given to more than 2300 patients since it was first made

available through the regional CDF panels in April 2011.

Three retrospective audits describe the outcomes of LABC/MBC patients who had
progressive disease after at least two prior chemotherapeutic regimens in the advanced

setting and received eribulin via the CDF at the Royal Marsden Hospital (n=108) (35),

Christie Hospital NHS Foundation Trust (n=75) (36) and Imperial College Healthcare NHS

Trust (n=25) (37).

The Table below (Table 35) summarises relevant patient characteristics and safety results
from Study 305 (EMBRACE) and these audits.

Table 35 Summary of UK Audit Data

Study 305 UK UK UK
(EMBRACE) MARSDEN CHRISTIE | IMPERIAL

Patient Characteristics
No. of patients on eribulin 508 108 75 25
No. of patients who previously received 86.6% median 3 for NR? median 3 for
>3 prior chemotherapy regimens MBC MBC
No of patients who previously received 72.8% >80% 85% 80%
capecitabine
Safety results
Most common AEs
Asthenia/fatigue:
All Grades: 53.7% 65% 55% 8%
Grades 384 8.7% 7% NR NR
Neutropenia
All Grades: 51.7% 45% 17% 32%
Grades 3&4 45.1% 32% NR None
Alopecia 44.5% 35% NR NR
Peripheral Neuropathy
All Grades: 34.6% NR 33% 20%
Grades 3&4 8.2% NR NR 4%
Nausea
All Grades: 34.6% NR 32% 12%
Grades 3&4 1.2% NR NR NR
Duration of treatment
Cycles 25=58.6% >5=62% <6=57% 4 (median)

>6=43% range:1-15

70% of patients had previously received <3 prior chemotherapy regimens

Abbreviations: AEs, Adverse events; MBC, Metastatic breast cancer; NR, Not reported

Source: 7,35,36 and 37

In this real world evidence (35,36,37), the most common adverse events reported were
consistent with Study 305 (EMBRACE). However, with the exception of asthenia/fatigue the
incidence of these adverse events was lower than that of the Phase Il evidence.
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More importantly, the development of Grade 3 and Grade 4 AEs of asthenia/fatigue,
neutropenia, alopecia, peripheral neuropathy and nausea occurred in less patients than in
Study 305 (EMBRACE). In a cross-sectional study evaluating preferences associated with
chemotherapy side effects in breast cancer patients (65), among Grade 3 and 4 side effects,
a 5% reduction in motor neuropathy and nausea/vomiting made the most difference.

Similar results to the UK audits were seen in “real world” audits undertaken in France (66)
and Spain (67).

The French retrospective clinical practice setting study (66) included 258 eribulin patients
with MBC who had received a median of 4 prior chemotherapy regimens in the metastatic
setting, with 85% who had previously received capecitabine. In this study, the incidence of
Grade 3 and 4 side effects of neutropenia and peripheral neuropathy were less than in Study
305 (EMBRACE).

In Spain, 19 hospitals took part in an observational retrospective national study (67). One
hundred and four patients on eribulin, of whom 81% had received prior capecitabine) were
included in the analysis. Even in this heavily pre-treated group of patients (50.9% had
received =6 prior chemotherapy regimens for advanced disease), the incidence of the most
common reported adverse events were lower than that of Study 305 (EMBRACE):

e Asthenia/fatigue: 44.2% vs 53.7%

e Neutropenia: 25% vs 51.7%

e Alopecia: 17.3% vs 44.5%

e Nausea: 10.6% vs 34.6%

A study of patient preferences for the treatment of MBC has found that treatment
effectiveness was rated as the most important attribute, more than 3 times more important
than some side effects (68).

Given the outcome of this patient preference study and in combination with the safety data
presented above for eribulin in both the phase Il clinical trials and “real world” observational
studies, it can be fairly argued that eribulin has a well-characterised and manageable safety
profile which

o does not affect HRQoL and

e does not necessitate for patients making compromises between efficacy and safety

4.13 Interpretation of clinical effectiveness and safety evidence

Principal findings from the clinical evidence highlighting the clinical benefit
and harms

Two phase Il studies involving more than 1,800 patients form the basis of the current
licensed indication for eribulin in MBC. (6,10) In the landmark Phase Il study 305
(EMBRACE) where the primary endpoint was overall survival (6), eribulin was the first
cytotoxic agent to improve overall survival in heavily pre-treated patients with MBC versus
treatment of physicians’ choice (TPC).

Overall survival is recognised as the most reliable cancer outcome (26) and is of most
importance to patients when making decisions regarding treatment options (27). As identified
by NICE, there is minimal high-quality evidence about the relative clinical effectiveness of
current treatments (17) and none of the currently available NICE-approved monotherapies
have demonstrated a survival benefit over any other (17,28), including the specific agents
identified in the NICE scope (Table 1).
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NICE identified that the level of evidence on the use of vinorelbine as a monotherapy is
generally of very poor quality consisting mainly of low patient number, non-comparative
phase Il trials or small RCTs. None of the available data demonstrated an overall survival
benefit over an alternative treatment (17). For capecitabine monotherapy, NICE concluded
again that the level of evidence is generally of poor quality consisting mainly of low patient
number, non-comparative phase |l studies (17); although overall survival data for
capecitabine is reported in these non-comparative studies, no comparative data on overall
survival is available (17). Recommendations from NICE for gemcitabine are based on its use
in combination with paclitaxel only (69), and we are not aware of any comparative overall
survival data available for gemcitabine monotherapy.

In contrast, in the Phase |, randomised, controlled study 305 trial, median overall survival
was significantly improved in women assigned to eribulin (13.1 months) compared with TPC
(10.6 months), an increase in duration of survival of 23% (2.5 months) (p= 0.041). (7) The
updated analysis performed after 77% of patients had died and on request of the regulatory
authorities, confirmed these results; median OS (eribulin 13.2 months vs. TPC 10.5 months)
was improved by 2.7 months (p=0.014). (8)

A further updated OS analysis of study 305 (EMBRACE) was performed after 95% of
patients had died. In those patients who had received prior capecitabine treatment (73.4% of
the trial population), the OS was statistically significant with a HR of 0.78 (95% CI: 0.65,
0.94). Median OS was 13.0 months for eribulin and 10.1 months for TPC, an extension in
median survival of 2.9 months. (9)

A second Phase Il study in earlier line metastatic breast cancer, Study 301, provides further
supporting evidence for the efficacy and safety of eribulin in MBC. Eribulin demonstrated a
trend favouring improved OS as compared with capecitabine but this improvement did not
reach statistical significance. (10,11)

Importantly, the results of a HRQOL assessment conducted in study 301 show that eribulin
does not adversely impact HRQOL (as assessed by EORTC QLQ-C30). The majority of
patients (274%) in both treatment groups maintained or improved their global health
status/HRQOL vs baseline. (83) In addition, separate sub-analyses in subgroup 1 and
subgroup 2 show consistent results with those in the overall population.

Eribulin’s safety profile is well characterised in the two global phase Il studies in the MBC
setting, which showed that eribulin had a manageable profile of adverse events which is
similar to those of other chemotherapeutic agents used in this setting. Oncologists and
associated healthcare professionals caring for patients with MBC are experienced in dealing
with these adverse events.

Eribulin is generally well tolerated, with fewer discontinuations due to AEs than control in the
Phase lll studies. (7,11) Discontinuations due to AEs were lower in the eribulin group than in
the control group for both phase Il studies (13.3% vs. 15.4% in Study 305 and 5.7% vs 6.2%
in study 301, respectively).

Haematological toxicity (e.g. neutropenia) with eribulin is evident although not dissimilar in
frequency to some of the other chemotherapeutic drugs. Development of Grade 3/4 AEs of
neutropenia occurred in 49.7% of patients in study 305 and 45.8% in Study 301 (6,10)
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However, neutropenia led to discontinuation in only 0.9% and 1.7% of patients, while febrile
neutropenia was infrequent. Primary prophylaxis with G-CSF for the prevention of
neutropenia was not a requirement of the studies (unless defined by local practice
protocols).

Common non-haematological AEs experienced during eribulin treatment in the phase Il
studies included asthenia/fatigue, alopecia, nausea and peripheral neuropathy; these were
usually manageable with dose delays, dose reductions, or supportive therapies.

Eribulin’s well characterised and manageable tolerability profile is supported by recently
published “real world” data from audits undertaken at three UK hospitals in over 200 patients
(35,36,37) which have shown that eribulin is well tolerated in a routine clinical practice
setting and reflect that patients are not impacted greatly by eribulin’s side effect profile

Strengths and limitations of clinical evidence

There is minimal high-quality evidence about the relative clinical effectiveness of current
treatments for patients at this advanced stage of the disease, as acknowledged by NICE
(17). The pivotal eribulin study 305 (EMBRACE) represents a high quality, large (> 750
patients), multi-centre, head to head RCT providing robust evidence for the statistically and
clinically significant benefit of eribulin compared with current treatment options in pre-treated
patients with LABC/MBC.

Study 305 compared the efficacy and safety of eribulin with TPC, a comparator arm that
reflects the real life choices faced by physicians and patients. Although an RCT has not
been performed versus one specific comparator, by following the recommendations
supported by the EMA to use TPC, study 305 reflects clinical practice and the reality that
there is no single standard treatment for patients beyond 2™ line in treatment in advanced
breast cancer. It can be argued that practically speaking it would not be feasible to conduct
large scale trials to compare eribulin with individual therapies due to the diversity of
treatment used at this stage of the disease. Using TPC as a comparator allows treatment
selection to be based on a number of factors including prior chemotherapy exposure and
response, tolerability, patient preference, availability of drugs, and the patient’s quality of life,
representing how treatment decisions are made in clinical practice. Offering patients a
choice of treatment and taking their preferences into account is crucial to this approach.
NICE guidance to manufacturers on the technology appraisal process recognises that
comparators for technology appraisals should be selected based on current standard of
care, and that standard of care will vary across the NHS. The mixture of therapies currently
used in clinical practice, and those chosen by physicians within study 305 would appear to
validate the TPC approach for the study.

The second Phase lll study in earlier line metastatic breast cancer, Study 301, was an open-
label, randomised, study in patients with locally advanced or metastatic breast cancer to
investigate the efficacy of eribulin monotherapy compared to capecitabine monotherapy.
Patients had previously received up to three prior chemotherapy regimens, including both an
anthracycline and a taxane and a maximum of two for advanced disease. The percentage of
patients who had received 0, 1 or 2 prior chemotherapy treatments for metastatic breast
cancer were 20.0%, 52.0% or 27.2% respectively, making this a predominantly second-line
study.

Study 301 provides further supporting evidence for the efficacy and safety of eribulin in
MBC. Eribulin demonstrated a trend favouring improved OS as compared with capecitabine
but this improvement did not reach statistical significance.
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Importantly, HRQoL was assessed in study 301 using the EORTC QLQ-C30 instruments
and these results were then used in the cost effectiveness analysis (see section 5.4).

Both study 305 (EMBRACE) and study 301 employed primary and secondary efficacy
outcomes, including OS, PFS and ORR, that are all accepted, objective, commonly used
measures of efficacy for breast cancer drugs and clinically relevant.

The primary outcome of OS is considered the most reliable cancer outcome, particularly in
the pre-treated population considered here (i.e. short life expectancy, where results are
expected in a reasonable timeframe and there are limited effective next line therapies) (26).
It is precise and easy to measure, documented by the date of death and thus is not subject
to assessment bias.

The other secondary endpoint used to evaluate efficacy— objective tumour response rate
using RECIST— is also a standard clinical outcome variable in oncology studies. In
addition, the EORTC Questionnaire QLQ-C30 is an accepted method used routinely to
evaluate a patient’s health related quality of life which was derived from an advanced breast
cancer population.

End-of-life criteria

Although therapeutic advances have been made, the overall prognosis for patients with MBC
remains poor, with an average length of survival of 12 months for those receiving no
treatment, compared to 18-24 months for those receiving chemotherapy (39)

Further information in Table 36 overleaf indicates that eribulin is suitable for consideration as
a ‘life-extending treatment at the end of life’.

Please note that, as per guidance received by Eisai during the decision problem meeting,
the end-of life criteria has been amended to be as per the revised criteria proposed in the
“Consultation on proposals for a new cancer drugs fund (CDF) operating model from 1st
April 2016”.
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Table 36 End-of-life criteria

Criterion

Data available

The treatment is indicated for patients
with a short life expectancy, normally
less than 24 months, and

The EMBRACE study reported a median OS of 13.1 months
in the eribulin arm and a median OS of 10.6 months in the
TPC arm (6). In study 301, the median OS in the eribulin
arm was 15.9 months versus 14.5 months in the
capecitabine arm (10).

Therefore, eribulin is indicated for LABC/MBC patients who
have a short life expectancy, normally less than 24 months.

There is sufficient evidence to indicate
that the treatment has the prospect of
offering an extension to life, normally
of a mean value of at least an
additional 3 months, compared with
current NHS treatment.

The results of the cost effectiveness analysis in HER2-
negative patients with LABC/MBC, whose disease has
progressed after one prior chemotherapy regimen in the
advanced setting (subgroup 1) show a mean overall survival
benefit for eribulin of 4.61 months. (See section 5.3)

The results of the cost effectiveness analysis in patients with
LABC/MBC whose disease has progressed after at least two
prior chemotherapeutic regimens for advanced disease
which includes capecitabine (subgroup 2) show a mean
overall survival benefit for eribulin of 3.04 months. (See
section 5.3)

Therefore, eribulin offers an extension to life, normally of a
mean value of at least an additional 3 months, compared
with current NHS treatment.

Abbreviations: LABC, Locally advanced breast cancer; MBC, Metastatic breast cancer; OS, Overall survival;
HER2, Human epidermal growth factor receptor 2; TPC, Treatment of Physician’s Choice.

4.14 Ongoing studies

There are no completed or ongoing studies which would provide additional relevant evidence

in the next 12 months.
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5

Cost effectiveness

Summary of Cost Effectiveness

The present economic evaluation was conducted for the two subgroups as
described in Section 1.

Two systematic reviews were conducted to retrieve relevant information from the
published literature regarding the cost-effectiveness of eribulin in each of subgroup
patient populations. None of the identified studies was found to be relevant for the
purposes of this economic evaluation.

In the absence of relevant economic evaluations found in the literature, a de novo
cost effectiveness analysis was conducted for eribulin within the two subgroups
identified.

The economic evaluation was performed by developing a partition survival model
similar to previous models developed in LABC/MBC as well as according to the
NICE technical and clinical guidelines.

Health outcomes were measured in in terms of quality adjusted life years (QALYSs).
Utility values for the estimation of the QALYs were based on patient reported
outcomes collected in study 301.

Cost assessment included the cost of treatments and their administration, the cost of
treating AEs. The cost of healthcare resources utilised over stable and progressive
disease as well as resources related to palliative care and end of life were also
considered.

In comparison to TA250, this economic evaluation of eribulin was based on patient-
level data to model the survival functions and within-trial collected patient reported
outcomes for the elicitation of the utilities. These two elements are very important in
terms of reducing uncertainty around the outcomes.

Apart from probabilistic and deterministic sensitivity analyses, additional sensitivity
analysis scenarios were performed assessing variations in comparators for both
subgroups, primary and secondary treatment duration, prevalence of the AEs
considered and variations in time horizon of the analysis.

In both subgroups, eribulin was associated with higher costs but provided additional
quality-adjusted life years (QALYs) compared to capecitabine in subgroup 1 and
TPC in subgroup 2. The basecase ICERs were found to be £36,244 per QALY for
subgroup 1 and £35,624 for subgroup 2.

All the sensitivity analyses conducted strongly indicate that the evaluation is very
robust with all the ICER derivatives being a very narrow range from the basecase
ICERSs. The basecase ICERs for subgroup 1 and 2 are fairly close to the willingness
to pay thresholds used for other treatments which have been recently approved by
NICE. Considering the increased willingness to pay thresholds for treatments
meeting the “end of life criteria”, both the observed basecase ICERs and sensitivity
analysis ICERs fall below these thresholds given that eribulin meets the “end of life”
criteria.

Considering all of the above, the cost effectiveness analysis demonstrates that
eribulin in the two specified subgroups has been robustly and conservatively
demonstrated to meet all the accepted criteria for a cost-effective end of life
treatment and could be considered good value for money for adoption by the NHS.
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5.1 Published cost-effectiveness studies

As stated previously in the decision problem Table 1, the populations considered suitable for
eribulin treatment within this submission consist of two separate subgroups, namely:

Subgroup 1
1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior
chemotherapy regimen in the advanced setting.

Subgroup 2

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

Therefore, two systematic reviews were conducted to retrieve relevant information from the
published literature regarding the cost-effectiveness of eribulin in each of the above patient
populations. In both systematic reviews, Embase (via the Scopus platform), Medline and
Medline In-Process (via the PubMed platform) and the Cochrane Library were searched from
1 January 2009 to 30 November 2015 and restricted to English language only. This was
supplemented by additional searching of clinicaltrials.gov and conference proceedings from
ASCO, ESMO, AACR and ISPOR.

Using Boolean operators and specific syntax, the searches used terms (including MeSH
headings as appropriate) for eribulin, including any alternative names (e.g. Halaven, E7389).

Full details of the search strategies used in both systematic reviews are provided in
Appendix 2.

Identification of studies
Eligibility criteria

Studies identified were initially assessed based on title and abstract (Step 1). Publications
not meeting inclusion criteria in in Step 1 were excluded and listed alongside the reason of
study exclusion (Step 2). Full text publications were retrieved from those abstracts meeting
inclusion criteria in Step1 and assessed based on the full text. (Step 3) After the full text
review, all papers meeting inclusion were retained for data extraction, and those papers not
meeting inclusion criteria were excluded and listed alongside the reason for the exclusion.

Inclusion and exclusion criteria for each of the two systematic reviews are shown in Table 37
and Table 38 overleaf.
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Table 37 Eligibility criteria used in search strategy: HER2-negative patients with LABC/MBC,
whose disease has progressed after one prior chemotherapy regimen in the advanced setting.

Inclusion Exclusion
Population Adult patients AND Non-human OR
[MBC OR Children OR
Advanced breast cancer (ABC)] AND Adolescents OR
HER2-negative AND Males OR First line
Following one prior chemotherapy Not distinguished HER2 status
Intervention Eribulin (monotherapy) All other treatments
Comparator Any
Outcomes All
Study design Cost OR Budget OR Budget impact OR Editorials OR
Expenditure OR Notes OR
Utilization OR Cost effectiveness OR Cost | Comments OR
utility OR Cost benefit OR Letters OR
Cost Minimization OR Reviews OR
Cost/Burden of iliness studies OR Abstracts without full paper
Resource utilisation available
Language English Non-English studies

Abbreviations: ABC, Advanced breast cancer; HER2, Human epidermal growth factor receptor 2; MBC,
Metastatic breast cancer;

Table 38 Eligibility criteria used in search strategy: Patients with LABC/MBC whose disease
has progressed after at least two prior chemotherapeutic regimens for advanced disease
which includes capecitabine (if indicated)

Inclusion Exclusion
Population Adult patients AND Non-human OR
[MBC OR Children OR
Advanced breast cancer (ABC)] Adolescents OR
AND Males OR
3" line plus First and second line
Intervention Eribulin (monotherapy) All other treatments
Comparator Any
Outcomes All
Study design Cost OR Budget OR Budget Editorials OR
impact OR Expenditure OR Notes OR
Utilization OR Cost effectiveness Comments OR
82 Cost utility OR Cost benefit Letters OR
Cost Minimization OR Reviews OR
Cost/Burden of illness studies OR Abstracts without full paper available
Resource utilisation
Language English Non-English studies

Abbreviations: ABC, Advanced breast cancer; HER2, Human epidermal growth factor receptor 2; MBC,
Metastatic breast cancer;

Flow Diagrams of included and excluded studies

1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior
chemotherapy regimen in the advanced setting.

Following assessment and exclusion of studies based on title, abstract and full text, 3
records from the systematic review were identified in total covering including two studies
from the grey literature.
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A list of excluded studies is provided in Appendix 2. The flow diagram for the systematic
review is shown in Figure 23 below.

Figure 23 PRISMA Study Attrition Diagram used in search strategy: HER2-negative patients
with LABC/MBC, whose disease has progressed after one prior chemotherapy regimen in the
advanced setting.
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2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated)

Following assessment and exclusion of studies based on title, abstract and full text, 5
records from the systematic review were identified in total covering including two studies
from the grey literature.
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A list of excluded studies is provided in Appendix 2. The flow diagram for the systematic
review is shown in Figure 24 below.

Figure 24 PRISMA Study Attrition Diagram used in search strategy: Patients with LABC/MBC
whose disease has progressed after at least two prior chemotherapeutic regimens for
advanced disease which includes capecitabine (if indicated)

~N
J

Grey literature

Cochrane library (n=0) search
Medline (n=11) (n=2)
Scopus (n=9)

Search results combined, citations after
duplicates removed (n=20)

y

Citations excluded (n=17)

Citations screened on basis of title
and abstract (n=3)

Full-text publications assessed for Excluded (n=0)
eligibility (n=3)

No studies were excluded based
on full-text eligibility.

J [ Eligibility ][ Screening J[ Identification

A 4

Articles included (n=5) in the
systematic review

Included

Including:
3 Cochrane/Econlit/
Medline/Scopus

2 Grey literature

Company evidence submission template for eribulin for treating locally advanced or
metastatic breast cancer after chemotherapy [ID964] Page 128 of 212



Description of identified studies

The systematic reviews on the cost effectiveness of eribulin in the aforementioned
subgroups identified the following studies:

Subgroup 1

1. Dranitsaris G, Beegle N, Kalberer T, et al. A comparison of toxicity and health care
resource use between eribulin, capecitabine, gemcitabine, and vinorelbine in patients
with metastatic breast cancer treated in a community oncology setting. J Oncol Pharm
Pract. 2015;21(3): 170-177 (70)

2. WanY, Copher R, Corman S, et al. Indirect costs among metastatic breast cancer
patients receiving eribulin. ISPOR 20th Annual International Meeting, 16-20 May, 2015,
Philadelphia. PNC72 (71)

3. Tremblay G, Majethia U, Kontoudis I, et al. Cost Effectiveness Analysis of Eribulin
Mesylate as a Treatment for Metastatic Breast Cancer in Spain: Management in the
Later Line of Therapy. JHEOR 2015;3(2):180-93 (94)

From the three identified studies above, only one study, Tremblay et al (94) provides a cost
effectiveness analysis of eribulin and provided a cost/QALY. However, the objective of this
study was to evaluate the cost effectiveness of eribulin in Spain, it was not conducted in the
UK from the perspective of the NHS and therefore it is not relevant to decision making in
England.

Therefore, to address the lack of published evidence for the cost effectiveness of eribulin in
subgroup 1, a de novo analysis has been carried out (see Section 5.2)

The studies by Dranitsaris et al (70) and Wan et al (71) discuss the direct and indirect costs
associated with treatment of locally advanced or metastatic breast cancer with eribulin or its
comparators. Therefore, the results of these studies are summarised in section 5.5.

Subgroup 2

1. Dranitsaris G et al. A comparison of toxicity and health care resource use between
eribulin, capecitabine, gemcitabine, and vinorelbine in patients with metastatic breast
cancer treated in a community oncology setting. J Oncol Pharm Pract. 2015 21: 170-177
(70)

2. Greenhalgh J et al. Eribulin for the treatment of advanced or metastatic breast cancer: a
NICE single technology appraisal. Pharmacoeconomics. 2015 (73)

3. Lopes G, Glick S, Avancha K, Montero AJ.A cost effectiveness study of eribulin versus
standard single-agent cytotoxic chemotherapy for women with previously treated
metastatic breast cancer. Breast Cancer Res Treat. 2013 Jan;137(1):187-93. (74)

4. Tremblay G et al. Cost Effectiveness Analysis of Eribulin Mesylate as a Treatment for
Metastatic Breast Cancer in Spain: Management in the Later Line of Therapy. JHEOR
2015;3(2):180-93. (94)

5. Jones TE et al. Cost Effectiveness Analysis of Eribulin Mesylate (Halaven®) as a
Treatment for Metastatic Breast Cancer in Mexico Value Health. 2015 Nov;18(7):A822.
(75)
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From the five identified studies above, four studies (73,74,94,75) provide a cost
effectiveness analysis of eribulin and provided a cost/QALY. Only one publication is
conducted in the UK from the perspective of the NHS and is therefore relevant to decision
making in England. However, this publication is the NICE STA conducted in 2011 (73) and
can be considered out of scope given the subgroup populations assessed in this economic
evaluation. Key conclusions mentioned in the publication have been summarised and
addressed in section 1.

Therefore, to address the lack of published evidence for the cost effectiveness of eribulin in
subgroup 2 and to address the concerns raised during the NICE STA conducted in 2011, a
de novo analysis has been carried out (see Section 5.2)

As stated previously, the study by Dranitsaris et al (70) discusses the direct and indirect
costs associated with treatment of locally advanced or metastatic breast cancer with eribulin
or its comparators. Therefore, the results are summarised in section 5.5.

A summary of the above mentioned published cost effectiveness studies is included in the
table overleaf (Table 39) and a quality assessment is provided in Appendix 5.
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Table 39 Summary of published cost-effectiveness studies

Stable disease, Progressive disease
and Dead. Transition probabilities and
efficacy data were obtained 305 (7).
Utility information is not reported.

treated with
capecitabine.

Study Year | Summary of model Patient population QALYs (intervention, | Costs (currency) ICER (per QALY
(average age in comparator) (intervention, gained)
years) comparator)
Tremblay et | 2015 | Markov model from the perspective of Patients with MBC. Second-line Discounted: Second-line
al (94) the Spanish healthcare system with a | Two pre-treated treatment for HER2- Second-line treatment | treatment for HER2-
5 year time horizon. Objective was to patient populations: negative MBC: for HER2-negative negative MBC:
compare cost effectiveness of eribulin as | HER2-negative 1.18 QALY (vs MBC: €37,152
second-line treatment for HER2- patients eligible for capecitabine and €19,400 (eribulin vs Third-line treatment
negative MBC vs third-line treatment second line therapy vinorelbine) capecitabine and after capecitabine:
after capecitabine. Three health states: and patients who had Third-line treatment vinorelbine) €35,484
Stable, Progression and Death. progressed on/were after capecitabine: Third-line treatment
Transition probabilities and efficacy data | refractory to 0.92 QALY (vs primary | after capecitabine:
were obtained from study 301 (11) and capecitabine TPC) €13,519 (vs primary
study 305 (7). Utilities were derived from TPC)
study 301 (11).
Greenhalgh | 2011 | Company submitted model: Patients with Company submitted | Company submitted Company submitted
etal (73) semi-Markov model from the LABC/MBC whose model: model (PAS price): model (PAS price):
perspective of the NHS with a lifetime disease has 0.12 QALY (vs TPC) Discounted: £45,106
horizon. Three health states: Treated, progressed after at £5,472 (eribulin vs TPC)
Progressive and Dead. Efficacy data least two prior
was obtained from 305 (7). Utilities were | chemotherapy
derived from published literature. regimens for advanced
disease
Lopes etal | 2012 | Markov model from the perspective of Patients with 0.119 QALY (vs TPC) | Not discounted $213,742
(74) the US healthcare system. Time advanced breast $25,458.86 (eribulin vs
horizon was not reported. Transition cancer. TPC)
probabilities and efficacy data were
obtained 305 (7). Utilities were derived
from published literature.
Jonesetal | 2015 | Markov model from the perspective of Patients with QALY not reported Discounted: ICER per QALY
(75) the Mexican healthcare system with a | metastatic breast 1.29 LY (vs SMXN 132,345.67 gained not reported
5 year time horizon. Three health states: | cancer previously vinorelbine) (eribulin vs vinorelbine) ICER (Cost per LY):

$MXN 22,016.61

Abbreviations: LABC, Locally advanced breast cancer; MBC; metastatic breast cancer; PAS, Patient access scheme; QALYSs, quality-adjusted life years; ICER, incremental cost-
effectiveness ratio; TPC, Treatment of physician’s choice
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5.2 De novo analysis

An economic evaluation using a de novo cost utility analysis was performed to assess the
cost effectiveness of eribulin in clinical scope as described in earlier sections.

Patient population

The de novo analysis was conducted for the patient subgroups as described in the decision

problem (Table 1). In detail, the cost utility analysis model assesses eribulin cost

effectiveness in:

- Subgroup 1: HER2-negative patients with LABC/MBC, whose disease has progressed
after one prior chemotherapy regimen in the advanced setting.

- Subgroup 2: Patients with LABC/MBC whose disease has progressed after at least two
prior chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

Although the population described in the final NICE scope reflects in full eribulin’s indication,
the patient population included in the model differs for the following reasons:

1. Eribulin’s clinical benefit has been assessed in two phase Il pivotal trials (7,11).
However, the two studies included patient populations with different characteristics and
focused in slightly different disease settings (see section 4.3). In order to ensure an
accurate assessment of eribulin’s cost effectiveness, the model includes two specific
subgroups allowing the utilisation of exact patient level data without having to pool data
from the two studies which would have created uncertainty risks given the
aforementioned studies characteristics. The diagram below (Figure 25) illustrates the
overlap between the two trials and how the selection of the subgroups enables accurate
cost-effectiveness assessment. Moreover Table 40 overleaf summarises the
methodological issues that would arise by utilising the pooled data from the two studies
compared to using individual studies’ patient level data.

Figure 25 Management of LABC/MBC and patient population included in the model
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Table 40 Methodological issues of pooled patient data versus individual studies’ patient level
data

Parameters Pooled patient data Individual Studies’ patient
data
Trial effect bias The pooled analysis is a combination of 301/305  No trial effect in studies 301

trials patient-level datasets. Due to the different and 305
study characteristics between the two studies

(e.g. lines of therapy, a “study” effect was tested

in the Cox model considering different

stratification factors (Study, prior cape, and

region), and covariates (ER status and #organs

involved) and it was found to be significant.

While the trial effect can be managed properly in
survival analysis using a parameter in the cox
model, the data is less robust for extrapolation in
a cost-effectiveness analysis model, because of
different cut off points.

Adverse events Adverse events in each study were collected for ~ Studies 301 and 305 area
the respective treatment arms of eribulin and head-to-head trials and thus
capecitabine in study 301 and eribulin and TPC in the adverse event profiles of
study 305. The prevalence of the AEs, thus, is each comparator are clean.
dependent on the proportions captured in each
study.

Pooling these proportions or making assumptions
about them can lead to biases in the CEA results
for TPC, so the adverse events prevalence will
depend on the MS in the trial, but

2. Different comparator arms were included in each of the studies - Study 301 included
capecitabine whereas Study 305 included TPC. The selection of these comparators
within the clinical trials was based on the current clinical practice at the time of the
studies’ design. The assessment of eribulin’s cost-effectiveness in two specific
subgroups allows for comparing eribulin to the most appropriate comparator instead of
using a common control arm which would necessitate pooling patient data from the two
studies.

3. The specific subgroups identified within the clinical trials are those where eribulin’s
greatest clinical benefit was observed.

4. Subgroup 2 reflects the current clinical practice in England as observed through the
usage of eribulin through the CDF. Recently published data from audits undertaken at
three UK hospitals (35,36,37) showed that more than 80% of patients had received prior
capecitabine when prescribed eribulin under the CDF.

Model structure
Structure Overview

A partition survival cost utility model was developed in Microsoft Excel to model the lifetime
clinical and economic outcomes of eribulin and its comparators within the two
aforementioned subgroups. This approach is similar to a traditional Markov model, except for
phase Il clinical trials efficacy data being used to estimate transition probabilities between
health states.
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Health States Structure

The model includes three health states (Figure 26):

- pre-progression or “Stable” health state which aims at capturing the progression free
survival endpoint data,

- post-progression or “Progressive” health state and

- “Dead”.

Figure 26 Patient Health States
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Stable Disease
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Patients are assumed to transition between the three health states of “Stable”, “Progressive”
and “Dead”, based on the patient level data. Patients enter the model in the “Stable” (or the
progression free) health state when they initiate treatment with eribulin or the comparator
arm. These patients stay at this health state until disease progression, when they enter into
the “Progressive” (or post-progression) health state. Patients in the “Progressive” state are
assumed to remain in this state until death. Patients in the “Stable” health state can
transition directly to the “Dead” state without passing through the “Progressive State”.
Patients continue transitioning across health states until all patients are in the “Dead” state.

The “dead” state is the terminal state.

The PFS curve represents the frontier between the health states of “Stable” and
“Progressive” disease, while the overall survival curve represents the frontier between
“Progressive” disease health state and the terminal state.

Health states were defined in consistency with clinical outcomes reported in oncology clinical
trials, including studies 301 and 305. The proportion of patients in each health state, over the
course of time, was estimated based on the Kaplan-Meier survival functions associated with
the clinical outcomes studied in the clinical trials.

Since the follow-up period in both studies was 5 years, the first 60 months were directly
based on the Kaplan-Meier survivor function. Therefore, the 5 year time horizon has been
selected as basecase scenario with the model being based exclusively on within trial patient
level data. Two more time horizon options, 10 and 20 years have been considered in the
model as sensitivity analysis scenarios. When these time horizons are selected, the tail of
the OS curve is extrapolated.

While a partition survival model is based on the area under the curve and not transition rate,
the expression “transition” is used to discuss about the transfer of a patient from one state to
another. The use of the expression “transition”, should not be confused with the classical
expression of “Markov transition rate”, which is fixed by nature, unlike in a partition model in
which transition rate is based on patient level data rather than being fixed.
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Model cycles

Markov cycle duration was set at 30.42' days (one Markov cycle). Every Markov cycle,
patients face a risk of transition among health states based on disease status or death. As
mentioned above, the transition of patient is derived from the clinical outcomes of studies
301 and 305 — Progression Free Survival (PFS) and overall survival (OS). One month cycle
length was used for the purpose of convenience of calculations.

The Kaplan-Meier data was extracted on a monthly basis for this analysis i.e. at the end of
the month. As an example, month 1 data is 30.43 days after day 0. A half-cycle correction
was not used in this model so that the Kaplan-Meier data would be directly used without any
additional correction. Therefore, the outcomes are based on the end-of the cycle, here a
monthly cycle.

Model Time Horizon

The time horizon of the model was set at five years (60 months) beginning by the moment of
treatment initiation. This timeframe approximates a lifetime projection in the model patient
population.

As per the decision problem summary table (Table 1), ten and twenty year time horizons
have been also included in the model as sensitivity scenarios allowing for all events to occur.

The 20 year horizon can be assumed to be a proxy for a lifetime model since both overall
survival partitions corresponding to the two subgroups are below 1% at the end of twenty
year time horizon

Costs & Utilities estimation

Costs and health-related quality of life (HRQoL) were assumed to be conditioned on
treatment and expected time in the given health states. Patients were assumed to continue
their primary treatment until disease progression and then switch to alternative treatments
(secondary therapies) in the “Progressive” health state.

Model Perspective

The analysis was conducted from the perspective of NHS, and personal and social services
in England & Wales, in line with current NICE guidelines. The analysis excluded patients'
out-of-pocket expenses, carers’ costs and lost productivity derived costs.

Other Structural characteristics

Discounting: Costs and benefits were discounted at the rate of 3.5% annually according to
the NICE guidelines. The monthly discounting rate for both costs and benefits was 0.29%
and was generated using the cycle transition probability formula. i.e.

((1+Annual Discounting rate) * (1/12)-1).

Body Surface Area (BSA): BSA is an important factor for calculating the dose of
chemotherapy regimens. As recommended by the Liverpool reviews and Implementation
group (LRiIG) STA report during the previous NICE assessment (TA250), the BSA for

! Markov cycle length: 365.25 / 12 = 30.4375 days per year
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women in the UK was based on the paper by Sacco et al and assumed to be 1.74 m2 (Cl:
1.72,1.76). (76) This BSA was assumed to be the same for both subgroups.

Dose Intensity: Chemotherapy treatment may require a dose reduction or dose delay in
order to manage specific adverse events. The mean relative dose intensities of eribulin and
capecitabine estimated in the study 301 were used for subgroup 1. For subgroup 2, the
eribulin mean dose intensity was used for both eribulin and TPC arm for simplicity reasons
since the TPC arm was comprised of more than one treatments. Regarding secondary
therapies, TPC is assigned with the dose intensity of eribulin in each subgroup.

Table 41 Mean Dose Intensities used

Eribulin Capecitabine Source
Subgroup 1 0.87 0.86 Study 301 (11)

Eribulin TPC Source
Subgroup 2 0.84 0.84 (assumption) Study 305 (7)

Wastage: The average BSA of patients in this model was 1.74 m2 (Cl: 1.72,1.76). The
average dose of treatment drugs was calculated for patients based on this BSA. The pack
sizes of drugs available did not account for the exact amount of drug required for patients in
each dose. Hence, a rounding was used for dose calculations to avoid drug wastage. The
rounding was based on 10% of the smallest dose e.g. for gemcitabine, the pack sizes are
200 mg, 1000 mg and 2000 mg each. Based on the BSA, if the recommended drug dose of
the patient was 1010 mg, the patient was given only 1 vial of 1000mg of gemcitabine to
avoid wastage of the drug. But if the required dose of gemcitabine was 1020 mg or above,
the patient was given an additional drug from the 200 mg vial and the remainder of the vial
was accounted for as wasted drug. For the purpose of this economic evaluation, the costs of
the wasted drug were also included in the model to be conservative.

Table 42 Features of the de novo analysis

Factor Chosen values Justification

Time horizon Basecase: Syears 5 years time horizon reflects
Sensitivity scenarios: 10 & the follow up period of both
20 years study 301 and 305.

10 & 20 years time horizons
were selected as sensitivity
scenarios to project lifetime

Were health effects measured in Yes QALYs was used According to NICE
QALYs; if not, what was used? guidelines

Discount of 3.5% for utilities and Yes, 3.5% discounting rate | According to NICE
costs was used guidelines
Perspective (NHS/PSS) NHS England No social services or

indirect costs were included
in the model as considered
non relevant.

Abbreviations: PSS, personal social services; QALYSs, quality-adjusted life years
Intervention technology and comparators
Primary Therapies

The model considers eribulin as the intervention technology. This is compared with different
comparators for each of the subgroups mentioned above, as outlined below:

- Subgroup 1:
0 Basecase comparator — Capecitabine
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Capecitabine was selected as the basecase comparator to reflect the design of study
301 of which patient level data are used in the model to estimate clinical and cost
effectiveness outcomes.

0 Sensitivity analysis scenario’s comparators — mix of 50% capecitabine and 50%
vinorelbine (including both oral and IV formulation)
The mix of capecitabine and vinorelbine was selected as an alternative set of
comparators for subgroup 1 in order to reflect the scope (Table 1) and the current
NICE clinical guidelines (29). In the absence of clinical evidence of vinorelbine in the
specific disease setting, the assumption of equal efficacy and safety between
capecitabine and vinorelbine needed to be made. Although gemcitabine was also
included in the NICE scope as a potential comparator, this is outside of the NICE
clinical guidelines. Moreover, no clinical evidence exists for gemcitabine in this
specific disease setting and a small number of UK clinical experts have validated that
it is not routinely used in this setting. Therefore, further assumption would need to be
made, something that would enhance the bias of the analysis and increase the
uncertainty of the results.

- Subgroup 2:

0 Basecase comparator - Treatment of Physician’s Choice (TPC), excluding
capecitabine
As described in section 4.3, this is the basis of the approach taken for the comparator
arm of study 305, and reflects a pragmatic approach to compare eribulin in a disease
setting of such late treatments, consisting of a variety of therapeutic options instituted
by practicing physicians on a day-to-day basis.
The proportion of treatment utilisation of the different therapies making up the TPC
arm are based on the utilisation rates of the therapies included in the TPC arm of
study 305, excluding capecitabine and treatments with less than a 10% share.

0 Sensitivity analysis scenario’s comparators — The mix of vinorelbine and gemcitabine
extracted from TPC arm was considered as an alternative comparator for eribulin in
subgroup 2. The two treatments were selected to reflect the comparators listed in the
scope (Table 1). Capecitabine was excluded for the aforementioned reasons.

Secondary Treatments

Patients of both subgroups transitioning from “Stable” to “Progressive” health state are
assumed to receive secondary treatment comprised of the TPC arm mentioned above
excluding capecitabine and treatments with less than a 10% share in the TPC arm. The
breakdown of the TPC drugs as secondary treatment was obtained from the study 305 (7)
and is estimated as the proportion of treatment utilisation in subgroup 2 as illustrated in
Table 43 overleaf.
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Table 43 Treatment proportion for TPC (primary or secondary therap

Study 305

Market Shares
(excluding
Drug Name capecitabine Study 305 patients

Chemotherapies

Gemcitabine 27.71% 46

Vinorelbine 36.75% 61

Taxanes

Docetaxel 6.02% 10

Paclitaxel 15.66% 26

Doxorubicin 13.86% 23
Total 100% 166

Source: Study 305 CSR (7)

Treatment Duration

The treatment duration of eribulin and the comparator arms in both subgroups is until
disease progression as indicated in the clinical protocols of studies 301 and 305 respectively
(7,11). Nevertheless, patients may receive subsequent therapies (i.e. secondary therapies)
following progression on primary treatments.

In order to cover both potential scenarios, the model allows for the user to select between
the two options: treatment duration until progression and treatment duration capped at a
maximum number of cycles. The latter has been considered as the basecase scenario. The
maximum number of cycles was based on data obtained in the treatment architecture of
MBC in Europe published by Kantar Health (77).

In respect of subgroup 1, the treatment duration for “Stable” and “Progressive” health states
in combination is set to a maximum of eight months based on the Kantar Health data.
According to this data, the aggregated average number of cycles of after one chemotherapy
and onwards (second line plus) is estimated at 7.3494 and rounded up to eight months, as
presented in Table 44 overleaf. Therefore, the treatment duration of secondary treatment
following eribulin or capecitabine in the “Progressive” state is linked with the treatment
duration of the “Stable” health state.
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Table 44 Number of Lines of therapy in second line plus
HR positive, and HER2- % patients Sum of cycle]

Average number of cycle perline 5.77
Second line Patients who received second line of systemic therapy 100% 100% 5.77

Patients who died before receiving next line of therapy 24%

Second- to Patients who are alive but did not receive next line of systemic therapy 18%
Third-Line Patients who received Third line of systemic therapy 58% 58% 3.33

Patients who died before receiving next line of therapy 44%

Third- to

Fourth- Patients who are alive but did not receive next line of systemic therapy 19%
Line  Patients who received fourth line of systemic therapy 37% 21% 1.23

Patients who died before receiving next line of therapy 66%

Fourth- to Patients who are alive but did not receive next line of systemic therapy 13%
Fifth-Line Patients who received fidth line of systemic therapy 22% 5% 0.26

Line6  patients who died before receiving next line of therapy 66%

(assumptio . . . . . .

n equal to Patients who are alive but did not receive next line of systemic therapy 13%
5) Patients who received fidth line of systemic therapy 22% 1% 0.06
Sum of the number of cycle In cycles 10.65 In months 7.3494

Source: CancerMPact® Western Europe, March 2014, Note: Line 6 assumed equal to 5

For subgroup 2, the treatment duration for “Stable” and “Progressive” health states in
combination is set to a maximum of six months. The aggregated average number of cycles
after two prior chemotherapies (i.e. third line plus) is estimated at 5.6312 and rounded up to
six months, as presented in Table 45 below. Therefore, the treatment duration of secondary
treatment following eribulin or TPC in the “Progressive” state is linked with the treatment
duration of the “Stable” health state.

Table 45 Number of Lines of therapy in third line plus

HR positive, and HER2- % patients Sum of cycle
Average number of cycle perline 5.77
Patients who received third line of systemic therapy 100% 100% 5.77
Patients who died before receiving next line of therapy 44%
Third- to
Fourth- Patients who are alive but did not receive next line of systemic therapy 19%
Line Patients who received fourth line of systemic therapy 37% 37% 2.12
Patients who died before receiving next line of therapy 66%
Fourth-to Patients who are alive but did not receive next line of systemic therapy 13%
Fifth-Line Patients who received fidth line of systemic therapy 22% 8% 0.46
Line 6 . Patients who died before receiving next line of therapy 66%
(assumptio
nequal to Patients who are alive but did not receive next line of systemic therapy 13%
5) Patients who received fidth line of systemic therapy 22% 2% 0.10
Sum of the number of cycle 8.45 5.8324
Source: CancerMPact® Western Europe, March 2014, Note: Line 6 assumed equal to 5 cycles months
5.3 Clinical parameters and variables

The clinical outcomes considered for the estimation of the patient transition among health
states were PFS (independent review) and OS. Expected PFS and OS were calculated as
the area under their respective survival curves.

According to partitioned survival analysis, this patient transition among health states is time-
dependent and based on time-to-event non-parametric Kaplan-Meier estimator. They reflect
the curves derived by the Kaplan-Meier survival functions estimated based on patient-level
data from the two eribulin Phase Il pivotal trials, Study 301 and 305. The Kaplan-Meier
Survivor functions for each treatment were extracted with Stata 13 for both OS and PFS.
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Subgroup 1

For subgroup 1, the patient data considered were extracted from Study 301 of the patients
with HER2 negative locally advanced or metastatic breast cancer who have progressed after
one chemotherapeutic regimen only. The clinical results of this specific subgroup have been
described in section 4.8.

Overall, the study was initiated in 01 Apr 2006; at the date of data cutoff (12 Mar 2012), 10
subjects (5 subjects [0.9%] each in the eribulin and capecitabine arms) were still on
treatment while 152 patients were still alive on both arms (13.8% of the total
population).13.8% was also the proportion of patients still alive in subgroup 1 (Appendix 4).
This indicates that the survival data in study 301 were very close to being complete. Given
that and as instructed by NICE DSU technical guidelines (78), the basecase analysis time
horizon was set at 5 years imposing no need for extrapolation and, hence, only the Kaplan-
Meier survival functions were used to estimate the corresponding transition probabilities as it
can be seen in Figure 27 and Figure 28 below. Figure 29 overleaf shows the mean PFS and
OS of the patients in the two treatment groups.

Figure 27 Subgroup 1 — PFS KM curves of patients in different treatment groups
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Figure 28 Subgroup 1 — OS KM curves of patients in different treatment groups
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Figure 29 Subgroup 1 — PFS and OS of patients in different treatment groups
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Sensitivity analysis scenarios depending on comparator:

Considering the NICE clinical guidelines, an additional sensitivity scenario was considered
assuming a mix of comparators for subgroup 1 as mentioned in section 5.2. In detail, the mix
of capecitabine and vinorelbine was selected as an alternative set of comparators for
subgroup 1 in order to reflect the current NICE clinical guidelines. In the absence of clinical
evidence of vinorelbine in the specific disease setting, the assumption of equal efficacy and
safety between capecitabine and vinorelbine needed to be made. Therefore all of the
aforementioned results apply for this mix of comparators as well.
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Vinorelbine component of the mix is assumed to be comprised of 50% oral formulation and
50% IV formulation.

Sensitivity analysis scenarios depending on time horizon:

Despite the completeness of the study 301 OS data, 10 and 20 year time horizons were
included in the model to approximate lifetime and meet the NICE Decision Problem
requirements. To address that, data were extrapolated at the end of the Kaplan-Meier OS
curve.

In detail, exponential and Weibull parametric functions including treatment covariate were
used to extrapolate the OS curves of eribulin and capecitabine. The extrapolation was
performed over 20 years. The parametric functions were then used to extrapolate the tail of
the Kaplan-Meier curves used in the model.

The resulting piecewise model uses the Kaplan-Meier for the first 5 years (within trial) and

attaches an extrapolated tail at 60 months (cut-off). In other words, the parametric function

are not directly used as OS partition, but used to map the tail attached to the Kaplan-Meier
curve only:

o 10-year time horizon: Kaplan Meier survival function until the end of the follow-up. OS
patient-level data were then extrapolated using an exponential and Weibull function
attached at the end of the Kaplan-Meier curve until the month 120.

0 20-year time horizon: Kaplan Meier survival function until the end of the follow-up. OS
patient-level data were then extrapolated using an exponential and Weibull functions
attached at the end of the Kaplan-Meier curve until month 240.

Figure 30 Subgroup 1 — Extrapolated OS curves of patients in different treatment groups
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To assess the extrapolation performed, a PH global test was performed while the log-log
plots were assessed visually. As illustrated in Figure 31 overleaf, the log-log plots present
relatively parallel curves, while the results of the PH global test in Table 46 indicate that
there is no proof that the PH assumption has been violated.
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Figure 31 Proportional hazard testing for subgroup 1
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Table 46 PH Global Test results for subgroup 1

Test of proportional-hazards assumptilion

Time: Time

chiZ2 df Prob>chiZz

global test 0.65 1 0.4188

Although the Kaplan-Meier is used for the first 60 months and the extrapolation is used only
for the tail, a hazard fitting test was performed to allow for visual inspection (Figure 32,
overleaf). Moreover, the AIC/BIC test indicated a slightly better fitting for Weibull function as

presented in Table 47.
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Figure 32 Hazard fitting in subgroup 1
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Table 47 Statistical criteria for subgroup 1

Akaike®"s information criterion and Bayesian information criterion

Model Obs 1HI(null) 11 (model) df AlC BIC
Weibull 552 -744.6285 -740.9258 3 1487.852 1500.792
EXP 552 -761.0157 -758.3723 2 1520.745 1529.372

Interpretation: The PH assumption seems to be appropriate for this dataset. While the
AIC/BIC test indicates a slightly better fit Weibull, exponential curve were selected as the
primary sensitivity scenario based on the visual inspection. As a reminder, the within trial
hazard is likely to be a weak decision criterion here as the parametric function is only used
for tail extrapolation.

Subgroup 2

For subgroup 2, the patient data considered were extracted from Study 305 of the patients
with locally advanced or metastatic breast cancer who have progressed after two
chemotherapeutic regimens and had received capecitabine previously. The clinical results of
this specific subgroup have been described in section 4.8

In comparison to TA250, the model for the purposes of this assessment was based using
data from the 95% data cut off indicating the completeness of the survival data considered.
In further detail, the study was initiated in 16 Nov 2006 (first subject entered) while 95% of
events occurred by 17 Jun 2013. By that latter date, only 3% of the patients were still alive in
both arms of the study within the specific subgroup (Appendix 4). Given that and as
instructed by NICE DSU technical guidelines (78), the basecase analysis time horizon was
set at 5 years imposing no need for extrapolation and, hence, only the Kaplan-Meier survival
functions were used to estimate the corresponding transition probabilities as it can be seen
in Figure 33 and Figure 34. Figure 35 overleaf shows the mean PFS and OS of the patients
in the two treatment groups.

Figure 33 Subgroup 2 — PFS KM curves of patients in different treatment groups
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Figure 34 Subgroup 2 — OS KM curves of patients in different treatment groups
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Figure 35 Subgroup 2 — PFS and OS of patients in different treatment groups
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Sensitivity analysis scenarios depending on comparator:

Considering the selection of comparators within the NICE Scope and the Decision problem,
the mix of vinorelbine and gemcitabine extracted from TPC arm was considered as an
alternative comparator for eribulin in subgroup 2. Capecitabine was excluded given the
reasons mentioned in section 5.1.

Vinorelbine component of the mix is assumed to be comprised of 50% oral formulation and
50% IV formulation.

Although the PFS results resemble the results those of the TPC comparator arm, the OS
benefit is greater in absolute terms when eribulin is compared to the mix of vinorelbine and
gemcitabine (mean OS eribulin vs TCP: 16.07 vs 13.03, mean OS eribulin vs Vin/Gem 16.07
vs 11.48).

The figures overleaf summarise the efficacy results of this sensitivity scenario.
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Figure 36 Subgroup 2 — PFS & OS KM curves with alternative mix of comparators
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Sensitivity analysis scenarios depending on time horizon:

Despite the completeness of the study 305 OS data, 10 and 20 year time horizons were
included in the model to approximate lifetime and meet the NICE Decision Problem
requirements. To address that, data were extrapolated at the end of the Kaplan-Meier OS

curve.

In detail, exponential and Weibull parametric functions including treatment covariate were
used to extrapolate the OS curves of eribulin and TPC. The extrapolation was performed
over 20 years. The parametric functions were then used to extrapolate the tail of the Kaplan-

Meier curves used in the model.

The resulting piecewise model uses the Kaplan-Meier curve until the 95% data cut off point
(within trial) and attach an extrapolated tail afterwards. In other words, the parametric
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function are not directly used as OS partition, but used to map the tail attached to the

Kaplan-Meier curve only.

o0 10-year time horizon: Kaplan Meier survival function until the end of the follow-up. OS
patient-level data were then extrapolated using an exponential and Weibull function
attached at the end of the Kaplan-Meier curve until the month 120.

0 20-year time horizon: Kaplan Meier survival function until the end of the follow-up. OS
patient-level data were then extrapolated using an exponential and Weibull functions
attached at the end of the Kaplan-Meier curve until month 240.

Figure 37 Subgroup 2 — Extrapolated OS curves of patients in different treatment groups
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To assess the extrapolation performed, a PH global test was performed while the log-log
plots were assessed visually. As illustrated in Figure 38 overleaf, the log-log plots present
relatively parallel curves, while the results of the PH global test in Table 48 overleaf indicate
that there is no proof that the PH assumption has been violated.
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Figure 38 Proportional hazard testing for subgroup 2
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Table 48 PH Global Test results for subgroup 2

Test of proportional-hazards assumption

Time: Time

chi2 df Prob>chi2

global test 0.00 1 0.9891

Although the Kaplan-Meier is used for the first 60 months and the extrapolation is used only
for the tail, a hazard fitting test was performed to allow for visual inspection. Moreover, the
AIC/BIC test indicated a slightly better fitting for Weibull function as presented in Table 49.
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Figure 39 Hazard fitting in subgroup 1
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Table 49 Statistical criteria for subgroup 2
Akaike"s information criterion and Bayesian information criterion

Model Obs IICnull)  TI(model) df AIC BIC
Weibul 552  -744.6285 -740.9258 3 1487.852 1500.792
EXP 552 -761.0157 -758.3723 2 1520.745 1529.372

Note: N=Obs used in calculating BIC; see [R] BIC note

Interpretation: The PH assumption seems to be appropriate for this dataset. While the
AIC/BIC test indicates a slightly better fit Weibull, exponential curve were selected as the
primary sensitivity scenario based on the visual inspection. As a reminder, the within trial
hazard is likely to be a weak decision criterion here as the parametric function is only used
for tail extrapolation.

54 Measurement and valuation of health effects
Health-related quality-of-life data from clinical trials

HRQOL data were collected in study 301 but not in study 305. The results of the patient
reported HRQOL collected in study 301 have been reported and discussed in section 4.7.
Therefore this section is focused on the elicitation of the utility values used in the model
through the usage of a mapping algorithm.

Mapping

HRQOL data from study 301 using QLQ-C30 were mapped to EQ-5D derived utility scores
using a published regression algorithm (equation 1) (81). This algorithm was developed in
female patients with locally advanced breast cancer with good baseline health status, as a
part of a randomised clinical trial, to convert the QLQ-C30 questionnaire results into EQ-5D.
Ordinary least-squares (OLS) regression was used to predict overall EQ-5D dependent
variable from QLQ-C30 scores (explanatory variables). The EQ-5D utilities were
constructed using the original UK Tariff (82).

Figure 40 Mapping estimates
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Equation 1: Utility Mapping Algorithm

EQ-5D = 0.85927770 — 0.0069693*PF — 0.0087346*EF — 0.0039935 SF
+ 0.0000355*PF2 + 0.0000552*EF2+ 0.0000290*SF?2 + 0.0011453*CO +
0.0039889*DI + 0.0035614*PA — 0.0003678*SL — 0.0000540* DI? +
0.0000117* SL?

Statistical Analyses

Mapped EQ-5D values were used to estimate the mean (standard deviation [SD]) for the
following health states:

- baseline stable disease status,

- Tumour responder,

- disease progression and

- dis-utility for each of the major AEs.

A linear mixed-effects model was used to regress explanatory variables including baseline
transformed health utility score and specific adverse event of interest against the change in
health utility scores. In all models, the timing of QLQ-C30 administration and patient was
included as random effects to control for unobserved, patient-specific characteristics and
multiple observations per patient. All other predictors were included in the model as fixed
effects.

Derived Health State Utilities and Dis-utilities

The results of the utility and dis-utility analysis are presented in the tables below and
overleaf.

Table 50 Utility scores of patients on eribulin and capecitabine

Eribulin Utility | Capecitabine Utility | 1ot Study
scores (SD) scores (SD) P (SD)
Baseline 0.704 [0.228] 0.691 [0.238] 0.697 [0.233]
Tumour Response 0.780 [0.194] 0.783 [0.185] 0.782[0.189]
Progression (per treatment arm) 0.705 [0.211] 0.651 [0.250] 0.679 [0.232]

Abbreviations: SD, Standard deviation

Source: 84
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Table 51 Disutility scores of patients on eribulin and capecitabine

Adverse Event

Total Study Population
Disutilities (Cl)

Anaemia -0.010 (-0.035,0.015)
Nausea -0.021 (-0.061,0.019)
Neutropenia -0.007 (-0.014,0.000)
Febrile Neutropenia -0.012 (-0.041,0.017)
Alopecia (all grade) 0.000

Leukopenia -0.003 (-0.015,0.009)
Diarrhoea -0.006 (-0.026,0.014)
Asthenia/fatigue -0.029 (-0.044,-0.014)

Peripheral Neuropathy

-0.014 (-0.030,0.002)

Dyspnoea

-0.027 (-0.047,-0.007)

Palmar-Plantar Erythro-

0.000 (-0.013,0.012)

Dysaesthesia Syndrome

Abbreviations: Cl, 95% Confidence Intervals
Source: 84

Health-related quality-of-life studies

As stated previously in the decision problem Table 1, the populations considered suitable for
eribulin treatment within this submission consist of two separate subgroups, namely:

Subgroup 1
1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior
chemotherapy regimen in the advanced setting.

Subgroup 2

2. Patients with LABC/MBC whose disease has progressed after at least two prior
chemotherapeutic regimens for advanced disease which includes capecitabine (if
indicated).

Therefore, two systematic reviews were conducted to identify HRQOL studies from the
published literature for each of the above patient populations. In both systematic reviews,
Embase (via the Scopus platform), Medline and Medline In-Process (via the PubMed
platform) and the Cochrane Library were searched from 1 January 2009 to 30 November
2015 and restricted to English language only. This was supplemented by additional
searching of clinicaltrials.gov and conference proceedings from ASCO, ESMO, AACR and
ISPOR.

Full details of the search strategies used in both systematic reviews are provided in
Appendix 2.

Identification of studies

Eligibility criteria

Studies identified were initially assessed based on title and abstract (Step 1). Publications
not meeting inclusion criteria in in Step 1 were excluded and listed alongside the reason of

study exclusion (Step 2). Full text publications were retrieved from those abstracts meeting
inclusion criteria in Step1 and assessed based on the full text. (Step 3) After the full text
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review, all papers meeting inclusion were retained for data extraction, and those papers not

meeting inclusion criteria were excluded and listed alongside the reason for the exclusion.

Inclusion and exclusion criteria for each of the two systematic reviews are shown in Table 52

and Table 53 below and overleaf.

Table 52 Eligibility criteria used in search strategy: HER2-negative patients with LABC/MBC,
whose disease has progressed after one prior chemotherapy regimen in the advanced setting.

Inclusion Exclusion
Population Adult patients AND [MBC OR Advanced Non-human OR Children OR
breast cancer (ABC)] AND HER2- Adolescents OR Males OR
negative AND Following one prior First line Not distinguished
chemotherapy HER?2 status
Intervention Eribulin (monotherapy) All other treatments
Comparator Any
Outcomes Utilities/disutilities/QALY's for health states | All others
of adverse events OR Quality of life
assessment including EQ-5D, QLQ-C30,
BR-23, FACT, SF-36, SF-6D
Study design Reports of mapping exercises for any Editorials OR Notes OR
outcome measure to utility OR Reports of | Comments OR Letters OR
utility elicitation exercises OR Reports for | Reviews OR
utility validation exercises OR Abstracts without full paper
Reports of economic evaluations using available
utility measures elicited during the studies
OR Reports of clinical trials assessing
HRQOL
Language English Non-English studies

Abbreviations: ABC, Advanced breast cancer; HER2, Human epidermal growth factor receptor 2; MBC,
Metastatic breast cancer; ORR, Objective response rate; OS, Overall survival; PFS, Progression free survival,
RCT, randomised, controlled trial; TTP, Time to progression; TTR, Time to response
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Table 53 Eligibility criteria used in search strategy: Patients with LABC/MBC whose disease
has progressed after at least two prior chemotherapeutic regimens for advanced disease
which includes capecitabine (if indicated)

Inclusion Exclusion
Population Adult patients AND Non-human OR
[MBC OR Advanced breast cancer | Children OR Adolescents OR Males
(ABC)] AND 3L+ OR
First-Second line
Intervention Eribulin (monotherapy) All other treatments
Comparator Any
Outcomes Utilities/disutilities/QALY's for All others
health states of adverse events
OR
Quality of life assessment
including EQ-5D, QLQ-C30, BR-
23, FACT, SF-36, SF-6D
Study design Reports of mapping exercises for | Editorials OR
any outcome measure to utility OR | Notes OR
Reports of utility elicitation Comments OR
exercises OR Letters OR
Reports for utility validation Reviews OR
exercises OR Abstracts without full paper available
Reports of economic evaluations
using utility measures elicited
during the studies OR
Reports of clinical trials assessing
HRQOL
Language English Non-English studies

Abbreviations: ABC, Advanced breast cancer; HER2, Human epidermal growth factor receptor 2; MBC,
Metastatic breast cancer; ORR, Objective response rate; OS, Overall survival; PFS, Progression free survival,
RCT, randomised, controlled trial; RWE, Real world evidence; TTP, Time to progression; TTR, Time to response

Flow Diagrams of included and excluded studies

1. HERZ2-negative patients with LABC/MBC, whose disease has progressed after one prior

chemotherapy regimen in the advanced setting.

Following assessment and exclusion of studies based on title, abstract and full text, 4
records from the systematic review were identified in total covering including two studies
from the grey literature.

A list of excluded studies is provided in Appendix 2. The flow diagram for the systematic

review is shown in Figure 41 overleaf.
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Figure 41 PRISMA Study Attrition Diagram used in search strategy: HER2-negative patients
with LABC/MBC, whose disease has progressed after one prior chemotherapy regimen in the
advanced setting.
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indicated)

Following assessment and exclusion of studies based on title, abstract and full text, 1 record
from the systematic review was identified in total.

A list of excluded studies is provided in Appendix 2. The flow diagram for the systematic
review is shown in Figure 42 overleaf.
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Figure 42 PRISMA Study Attrition Diagram used in search strategy: Patients with LABC/MBC
whose disease has progressed after at least two prior chemotherapeutic regimens for
advanced disease which includes capecitabine (if indicated)
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Description of identified studies

The systematic reviews on HRQoL in the aforementioned subgroups identified the following
studies:

Subgroup 1

1. Cortes J, Hudgens S, Twelves C, et al. Health-related quality of life in patients with
locally advanced or metastatic breast cancer treated with eribulin mesylate or
capecitabine in an open-label randomized phase 3 trial. Breast Cancer Res Treat. 2015
Dec;154(3):509-20. (83)

2. Hudgens S, Briggs A, Velikova G, et al. Impact of treatment with eribulin (ERI) or
capecitabine (CAP) for metastatic breast cancer (MBC) on EQ-5D utility derived from
EORTC QLQ-C30. Annals of Oncology 2014;25(suppl 4): iv360-iv360. Poster 1046P
(84)

3. Kaufman PA, Awada A, Twelves C, et al. Phase Il open-label randomized study of
eribulin mesylate versus capecitabine in patients with locally advanced or metastatic
breast cancer previously treated with an anthracycline and a taxane. J Clin Oncol
2015;33(6):594-601 (10)

4. Velikova G, Hudgens, Forsythe A, et al. Health-related quality of life (HRQOL) and
disease symptoms in patients (pts) with locally advanced or metastatic breast cancer
(MBC) treated with eribulin (ERI) or capecitabine (CAP) in a post anthracycline and
taxane setting. Presented at the European Society for Medical Oncology Congress
ESMO, 26-30 September, 2014. Poster 392P (63)

Subgroup 2

1. Greenhalgh J, Bagust A, Boland A, et al. Eribulin for the treatment of advanced or
metastatic breast cancer: a NICE single technology appraisal. Pharmacoeconomics
2015;33:137-148 (73)

A summary of the above mentioned published studies is included in the table overleaf (Table
54, except for the publication by Greenhalgh et al (73), which summarises the NICE STA
conducted in 2011. For this submission, the company extracted HRQoL data from the
published literature, specifically Lloyd et al (95). As relevant patient reported outcomes are
now available for inclusion in this submission, these values are no longer needed, although
they have been assessed in the deterministic sensitivity analysis (see section 5.8).

Of the four publications summarised overleaf, all report data from Study 301. Cortes et al
(83), Kaufman et al (10) and Velikova et al (63) report the results of the patient reported
outcomes in study 301 and these results are described previously in section 4.7.

The publication by Hudgens et al (84) provides information on utility scores from study 301
and these results are used in the model. (Table 50)
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Table 54 Summary of HRQOL studies

Study Country | Population Interventions and Sample size Method of Health states Utility score
comparators elicitation
Cortes et al | As per Patients included in Eribulin (n=554, Eribulin: Not reported. Not reported Not reported
(83) Study 301 | Study 301 (see section | randomised) n =536 HRQoL was
(see 4.3, Table 8) assessed
section Capecitabine (n=548, Capecitabine: using EORTC
4.3) randomised) n =526 QLQ-C30 and
the breast
module QLQ-
BR23
Hudgens et | As per Patients included in Eribulin (n=554, Eribulin: EQ-5D Baselines/Stable Eribulin: 0.70
al (84) Study 301 | Study 301 (see section | randomised) n =536 disease Capecitabine: 0.69
(see 4.3, Table 8)
section Capecitabine (n=548, Capecitabine:
4.3) randomised) n =526 Tumour response Eribulin: 0.78
Capecitabine: 0.78
Post-hoc analysis using a
published regression Disease progression | Eribulin: 0.71
algorithm to convert Capecitabine: 0.65
EORTC QLQ-C30 to EQ-
5D
Kaufman et | 24 Patients included in Eribulin (n=554, Eribulin: Not reported. Not reported Not reported
al (10) countries | Study 301 (see section | randomised) n =536 HRQoL was
(see 4.3, Table 8) assessed
section Capecitabine (n=548, Capecitabine: using EORTC
4.3) randomised) n =526 QLQ-C30 and
the breast
module QLQ-
BR23
Velikova et | As per Patients included in Eribulin vs Capecitabine Eribulin: Not reported. Not reported Not reported
al (63) Study 301 | Study 301 (see section n =536 HRQoL was
(see 4.3, Table 8) assessed
section Capecitabine: using EORTC
4.3) n =526 QLQ-C30

Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; HRQoL, Health related quality of life
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Adverse reactions

In Study 301, eribulin and capecitabine treatments displayed different safety profiles.
Adverse events (AEs) including neutropenia, leukopenia, anaemia, alopecia, peripheral
sensory neuropathy, and fatigue were more commonly observed in the eribulin treatment
arm, while AEs including hand-foot syndrome, thrombocytopenia, diarrhoea, nausea,
vomiting, and decreased appetite were more commonly observed in patients treated with
capecitabine (Figure 43). (11)

For the purposes of the estimation of the dis-utilities, all grades AEs with prevalence greater
than 10% and Grade % AEs with prevalence greater than 2% were considered.

Figure 43 Incidence of common AEs in Study 301 >10% (all grades) or 2% (Grade 3 or higher)
in either arm

[C] AEs more common to ERI

O AEs more common to CAP

Eribulin (n=503) Capecitabine (n=247)
All Grades Grade 23 All Grades Grade 23

Neutropenia 54% 46% 16% 5%
Febrile Neutropenia 2% 2% 1% 1%
Leukopenia 31% 15% 10% 2%
Alopedcia (hair loss) 35% 0% 18% 0%
Peripheral Neuropathy 13% 3% 7% 1%
Hand-foot syndrome 0% 0%
Diarrhea 14% 1%
Nausea 22% 0%
Vomiting 12% 0%
Decreased appetite 13% 1%
Fatigue 17% 2% 15% 2%

Disutility Analysis

A linear mixed-effects model was used to regress explanatory variables including baseline
transformed health utility score and specific AEs (run individually for this specific analysis) of
interest against the change in health utility scores. Most toxicities led to a decline in utility
scores. Vomiting, decreased appetite, fatigue, nausea, and diarrhoea led to the highest
disutility decrements (Figure 44, overleaf).

Specifically, the overall disutility value in common AEs including vomiting, decreased
appetite, fatigue/asthenia, and diarrhoea were in favour of eribulin treatment and AEs
including dyspnoea, peripheral neuropathy, febrile neutropenia, neutropenia, and leukopenia
were in favour of capecitabine treatment. In this analysis, alopecia was associated with
improvement in utility, which is consistent with a previously published study showing that
patients with alopecia had significantly longer overall survival and progression-free survival
compared with patients without alopecia. However, as the EORTC QLQ-C30 scale does not
assess hand foot syndrome, alopecia or peripheral neuropathy, disutility scores should be
interpreted with caution.
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Figure 44 Disutility values for common AEs in Study 301 >10% (all grades) or 2% (Grade 3 or
higher) in either arm

Neutropenia 23 Gr (h=287) -0.007 w=—-
Neutropenia (N=392) -0.001 —
Febrile Neutropenia 23 Gr (N=16) -0.012
* Leukopenia 23 Gr (N=93) -0.003 m—
Leukopenia (N=229) — 0.010
Alopecia (N=210) ) ) ——0.029
* Petripheral Neuropathy =3 Gr (N=45) -0.014 ——
Peripheral Neuropathy (N=225) — 0.009
Hand-Foot Syndrome 23 Gr (N=79) — 0.000
Hand-Foot Syndrome (N=247) — 0.000
Diarrhea 23 Gr (N=35) -0.006 s==—
* Diarrhea (N=235) -0022 —
Nausea 23 Gr (N=10) -0021 .
* Nausea (N=254) -0.016 ——
* Vomiting 23 Gr (N=14)-0.050 FSsas
* Vomiting (N=157) -0.020 ———
Decreased Appetite 23 Gr (N=12) -0.038 ========—
Decreased Appetite (N=149) -0.016 ——
* Fatigue 23 Gr (N=65) -0.029
* Fatigue (n=317) -0.030 — |

*p<0.05

Il Grade =3 AEs more common to ERI

[1 All Grades AEs more common to ERI
I Grade =3 AEs more common to CAP
] All Grades AEs more common to CAP

Health-related quality-of-life data used in cost-effectiveness analysis

In the absence of more appropriate utility values identified through the systematic literature
review, the converted utility values extracted from study 301 dataset were used for the
purposes of this economic model. However, certain adjustments and/or assumptions related
to the estimated utility scores needed to be made in order for:

1) the utility scores to reflect the model’s health states,

2) the AEs experienced by patients within the specific subgroups to be reflected in the
utility values utilised within each version of the model and

3) to account for the different comparator arms used in the two versions of the model
reflecting the corresponding subgroups. The following sections provide detailed description
of the utility scores considered for each of the subgroups.

Subgroup 1

Although the “Progressive” state utility value included in the model was assumed to be equal
to the progressive state pooled for both treatment arms score of the study 301, there was a
need to calculate the utility score of the “Stable” health state of the model combining the
utility scores of the “Baseline” and “Tumour response” health states of Study 301 HRQOL
analysis.
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This conversion was conducted through a stepwise approach, as follows: at first the
incremental utility was calculated by subtracting the baseline utilities from the tumour
response utilities (Table 50).

Incremental Utility = Tumour Response — Baseline

Incremental Utility (eribulin) = 0.780- 0.704=0.076
Incremental Utility (capecitabine) = 0.783- 0.691=0.092

The incremental utility was then multiplied with the tumour objective response rate obtained
from Study 301 data (as reported by the independent review) and added to the baseline
utilities. Different objective response rates were available for patients on eribulin and
capecitabine (11% and 11.5% respectively).

Stable state Utility (eribulin) = Incremental Utility (eribulin) x Tumor Response Rate
(eribulin)]+Baseline Utilities

Stable state Utility (eribulin) = [0.076 x 0.11] +0.704 = 0.712

Stable state Utility (capecitabine) =Incremental Ultility (capecitabine) x Tumor Response
Rate (capecitabine)]+Baseline Utilities

Stable state Utility (capecitabine) = [0.092 x 0.115] +0.691 = 0.702

The adverse event dis-utilities were then subtracted to obtain the utilities in the “Stable”
health state. The dis-utilities considered for the estimation of the final utility values were only
those associated with Grade % AEs that occurred in more than 2% of the patients in either
treatment arm as presented in Table 55 overleaf. Although no Grade % AE of alopecia was
observed, alopecia was included in the calculations in response to feedback received during
the assessment of TA250.
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Table 55 Adverse events disutility scores (yearly)

Yearly adverse eventrate (grade 3/4) Disutility calculation
AE Disutility Eribulin Capecitabine Eribulin Capecitabine
Anemia -0.010 2.02% 1.10% 0.000 0.000
Nausea -0.021 0.18% 1.65% 0.000 0.000
Neutropenia -0.007 45.77% 4.95% -0.003 0.000
Febrile Neutropenia -0.012 2.02% 0.92% 0.000 0.000
Alopecia (all grade) 0.000 34.56% 17.58% 0.000 0.000
Leukopenia -0.003 15.07% 2.01% 0.000 0.000
Diarrhea -0.006 1.10% 5.31% 0.000 0.000
Asthenia/fatigue -0.029 6.25% 6.04% -0.002 -0.002
Peripheral Neuropathy -0.014 3.49% 0.55% 0.000 0.000
Dyspnoea -0.027 2.21% 3.85% -0.001 -0.001
Palmar-Plantar Erythro-Dysaesthesia Syndrom: 0.000 0.00% 14.47% 0.000 0.000
Total disutility -0.007 -0.004

Decision inclusion criteria: AEs with greater than 2% Grade 3/4 prevalecene; Alopecia was included in alignement with feedback received during TA150
Source AEs prevalence: Study 301 patient level data
Source disutility values: Hudgens et. Al. (2014) ESMO 2014

Given that, the final utility values for stable disease are as follows:

“Stable” Utility (eribulin) = 0.712 — Adverse Event Disutilities
“Stable” Utility (eribulin) = 07.12 - 0.007 = 0.705

“Stable” Utility (capecitabine) = 0.702 — Adverse Event Disutilities
“Stable” Utility (capecitabine) = 0.702 - 0.004 = 0.698

For the “Progressive” health state, the utility values for eribulin and capecitabine differed,
with the value related to eribulin being slightly higher. However, it would be ambiguous to
accept that there is a treatment effect on patient HRQOL following progression. Therefore, in
order to limit uncertainty, a more conservative approach was considered as the basecase
scenario assuming that both arms should be assigned with the aggregated utility value of the
total study population, equal to 0.679. Table 56 overleaf summarises the utility values used
for subgroup 1.
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Table 56 Utility values calculation for subgroup 1

Utility scores as per Study 301
S

Baseline 0.704 0.691
Tumour Response 0.780 0.783
Disease progression 0.679 0.679
Source: 84

Stable disease utility scores adjusted for tumour response and disutility

Capecitabine

Baseline 0.704 0.691
Tumour Response 0.780 0.783
Incremental Utility of response 0.076 0.092
Tumour Response rate 11.0% 11.5%
Disutility of Adverse events -0.0071 -0.0042
Stable disease QALY 0.705 0.697

Source: 11; 84

Utility scores per health states
T

Stable disease 0.705 0.697
Progressive disease 0.679 0.679
Subgroup 2

In the absence of HRQOL data captured in Study 305, the converted utility scores extracted
from the 301 study dataset were also used for this subgroup. Recognising the differences
between the two studies, the following conservative assumptions were made in order to limit
the uncertainty:

- “Stable” health state:

(0]

(0]

(0]

The ‘Baseline’ and ‘Tumor response’ utility values of eribulin were assigned to
both treatment groups of eribulin and TPC for the estimation of the “stable” health
state as described above.

Tumor objective response rates of eribulin and TPC from study 305 were
considered for the estimation of the “stable” health state as described above.
Dis-utility values were calculated as per algorithm for Grade % AEs with
prevalence greater than 2% as reported in study 301 to limit the bias.

- “Progressive” health state: the aggregated utility value of the total study population,
equal to 0.679, was assigned to both treatment groups.
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Following the same calculation process illustrated above for subgroup 1, Table 57 below
presents the utility values considered for subgroup 2.

Table 57 Utility values calculation for subgroup 2

Utility scores as per Study 301
I o S

Baseline 0.704 0.691
Tumour Response 0.780 0.783
Disease progression 0.679 0.679
Source: 84; baseline utility assumed equal to Eribulin
Stable disease utility scores adjusted for tumour response and disutility

TPC
Baseline* 0.704 0.704
Tumour Response* 0.780 0.780
Incremental Utility of response 0.076 0.076
Tumour Response rate 12.2% 4.7%
Disutility of Adverse events -0.0071 -0.0066
Stable disease QALY 0.706 0.701
Source: 7; 84
*TPC assumed equal to Eribulin for baseline and tumour response utility values
Utility scores per health states

TPC
Stable disease 0.706 0.701
Progressive disease 0.679 0.679
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Table 58 Summary of utility values for cost-effectiveness analysis

State Utility value: | 95% Reference in Justification
mean confidence submission
(standard interval (section and
error) page number)
Utilities Subgroup 1
Eribulin stable Cls and SDs page 164 As calculated
disease 0.705 | for the original following the
Eribulin progressive utilities used page 164 mapping
disease 0,679 to calculate exercise from
c abi bl : the CEA 164 QLQ-C30 to EQ-
apeciiabine stable utilities are page 5D utilising the
disease 0.697 | provided in the data collected in
Capecitabine tables above page 164 study 301.
progressive
disease 0.679
Utilities Subgroup 2
Eribulin stable Cls and SDs page 165 As calculated
disease 0.706 | for the original following the
Eribulin progressive utilities used page 165 mapping
disease 0,679 to calculate exercise from
TPC stable di : the CEA 165 QLQ-C30 to EQ-
stable disease 0.701 | utilities are page 5D utilising the
TPC progressive provided in the | page 165 data collected in
disease 0.679 | tables above study 301.
Disutilities for Subgroup 1 & 2
Anaemia -0.010 | Cls and SDs page 163 As calculated
Nausea 0.021 for the original page 163 following the
N , —= utilities used 163 mapping
eutropenia -0.007 | to calculate page exercise from
Febrile Neutropenia -0.012 | the CEA page 163 QLQ-C30 to EQ-
A|Opecia (a“ grade) 0.000 Ut|l|t|es ar.e page 163 5D Ut|||s|ng the
Leukopenia : provided in the a0 163 data collected in
P -0.003 | tables above | P29 study 301.
Diarrhoea -0.006 page 163
Asthenialfatigue -0.029 page 163
Peripheral page 163
Neuropathy -0.014
Dyspnoea -0.027 page 163
Palmar-Plantar page 163
Erythro-
Dysaesthesia
Syndrome 0.000

Abbreviations: CEA, Cost effectiveness analysis; Cl, Confidence interval; SD. Standard deviation, TPC, Treatment

of physician’s choice;

5.5

measurement and valuation

Resource identification, measurement and valuation studies

LABC/MBC is generally managed by a multi-disciplinary healthcare team in tertiary,

secondary and primary care.
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As described previously, two systematic reviews were conducted to retrieve relevant
information from the published literature regarding the cost-effectiveness of eribulin. Full
information on the systematic literature reviews was mentioned in section 5.1.

In further detail, the systematic literature reviews identified the following studies for each
subgroup that looked at resource utilisation and costs of management of LABC/MBC treated
with eribulin or its comparators.

1. Dranitsaris G, Beegle N, Kalberer T, et al. A comparison of toxicity and health care
resource use between eribulin, capecitabine, gemcitabine, and vinorelbine in patients
with metastatic breast cancer treated in a community oncology setting. J Oncol Pharm
Pract. 2015;21(3): 170-177 (70)

2. WanY, Copher R, Corman S, et al. Indirect costs among metastatic breast cancer
patients receiving eribulin. ISPOR 20th Annual International Meeting, 16-20 May, 2015,
Philadelphia. PNC72 (71)

Both studies present resource utilisation and cost information from the perspective of the US
healthcare system and did not provide relevant data for England. A summary of both studies
is provided overleaf in Table 59.

Therefore, the healthcare resource use and the associated unit costs were identified through
UK specific sources and validated through clinical experts since the systematic literature
review did not provide results that could be utilised in this de novo analysis given the
aforementioned characteristics.

Overall, the identification of resource use was predominantly based on the NICE Clinical
Guidelines for advanced breast cancer, CG81 (17), in line with feedback received during the
TA250 consultation and validated through expert opinions. Further information is provided
below.

Costs for the identified resource use were estimated based on the NHS Reference costs
2014 to 2015 (88), the PSSRU Unit Costs of Health and Social Care 2015 report (89) and
the NICE Clinical Guidelines for advanced breast cancer, CG81. (17) Drug costs and
administration costs were extracted from the electronic market information tool (eMit)
database (85), MIMS (86) and NHS Reference Costs 2014 to 2015 (88). The costs
associated with the treatment of adverse events were obtained from the NHS Reference
costs (88) and/or the PSSRU Unit Costs of Health and Social Care 2015 report (89). Further
detailed information on costs is included below.

Cancer services such as those for delivery of chemotherapy and radiotherapy are not

currently covered by PbR tariffs. Also, neither the intervention nor the comparator arms
within the two subgroups are subjected to PbR tariffs.
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Table 59 Summary of published resource identification, measurement and valuation studies

Study Date of | Country | Summary of study Cost valuations | Costs for use | Technology costs | Healthcare Resource use
Study in economic
analysis
Dranitsaris us Retrospective observational study | Not reported Not reported Not reported Healthcare resource data
et al (70) 2010- of US patients in a community collection included visits to an
2012 oncology setting with MBC who emergency department or
received capecitabine, vinorelbine, unscheduled clinic visits as a
gemcitabine or eribulin. result of treatment-related toxicity.
Toxicity and associated healthcare
resource use were compared.
Wan et al 2008- us Retrospective analysis of Not reported Not reported Not reported Study identified adult MBC
(71) 2012 MarketScan Health and patients eligible for =1 month
Productivity Management employee benefits of short term
Database. Study examined indirect disability and calculated the
costs in terms of productivity loss difference in STDI days and
among patients receiving eribulin related costs between study
vs other commonly used cohorts
chemotherapies in the treatment of
MBC.

Abbreviations: MBC, Metastatic breast cancer
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Intervention and comparators’ costs and resource use

As mentioned above, eribulin’s cost effectiveness is assessed within two specific subgroups.
Despite the fact that the comparator arm differs in the two subgroups (capecitabine for
subgroup 1 and TPC for subgroup 2), drug and administration costs remain the same in both
of the corresponding versions of the model. This is because all of the treatments included in
the relevant costs estimation are used either as primary or secondary therapies in the model.
Table 60 below summarises the primary and secondary treatments used in each subgroup.

Table 60 Primary and secondary treatments used in subgroups

Subgroup 1 | Subgroup 2
Primary treatments
Intervention: eribulin Intervention: eribulin
Comparator arm: Comparator arm:
capecitabine as Basecase TPC comprised of

mix of capecitabine & vinorelbine as
Sensitivity scenario

(a 50%/50% split was assumed for
vinorelbine oral and 1V)

Vinorelbine (oral/lV)

Gemcitabine
Docetaxel
Paclitaxel
Doxorubicin
Secondary treatments
TPC comprised of TPC comprised of
Vinorelbine (oral/lV) Vinorelbine (oral/lV)
Gemcitabine Gemcitabine
Docetaxel Docetaxel
Paclitaxel Paclitaxel
Doxorubicin Doxorubicin

Unit Drug Costs

Drug Prices: Eribulin price was considered with the approved Patient Access Scheme. Since
almost all of the rest of the treatments have been genericised, prices have been extracted
from the electronic market information tool (eMit) database (85), with the exception of the
oral formulation of vinorelbine, the price of which was obtained from MIMS (86). All of the
prices are summarised per package/formulation in Table 61 overleaf.
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Table 61 Drug pack sizes and prices

Package/Vial size RPackage Type
Eribulin 2ml (0.88mg) Solution Vial [
3mi (1.32mg) Solution Vial ==
Vinorelbine Oral 10 capsules x 20mg Soft c;psules 439.80
10 capsules x 30mg Soft capsules 659.80
10 capsules x 80mg Soft capsules 1,759.20
Vinorelbine IV 10mg Solution Vial 5.04 -
50mg Solution Vial 18.24
Capecitabine - _60 tablets x 150mg Tablets 7.73
120 tablets x 500mg Tablets 29.59
Gemcitabine 200mg i Pom_ld_er \;ial 3.99
1000mg Powder Vial 30.89
2000mg Powder Vial 21.39
Docetaxel 20mg Solution Vial 492
80mg Solution Vial 12.47
160mg Solution Vial 34.83
Paciitaxel 30mg Solution Vial 3.41
100mg Solution Vial 8.50
150mg Solution Vial 11.50
300mg Solution Vial 21.48
Doxorubicin 10mg . _S;Iutic;nT/i—al 1.53
50mg Solution Vial 4.04
200mg Solution Vial 20.30

Source: MIMS and eMIT database

Dosage and scheduling information for the estimation of the costs was extracted from the
corresponding individual drug SPC’s (87). BSA, dose intensity and wastage assumptions
have also been incorporated into the drug costs estimation as mentioned under section 5.2.

Secondary therapy: secondary therapy is comprised of the TPC included treatments as
mentioned before. Therefore, secondary therapy drug costs are the same as those
mentioned above. Inclusion of secondary therapy costs is dependent on the option
considered above in the “Treatment duration” sub-section of section 5.2 regarding the
maximum number of treatment cycles applied.

Table 62 overleaf provides a brief summary of the drug costs per monthly Markov cycle. The

calculations done were based on the assumptions listed below. The following parameters
were considered for the estimation of these costs.
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Administration Costs

Drug administration costs were based on NHS Reference Costs 2014 to 2015 (88). As a
simplifying assumption, all chemotherapy was considered part of ongoing therapy,
eliminating the need for separate initial and subsequent HRG codes.

Chemotherapy administration costs were estimated according to the HRG codes in the table
below. Oral chemotherapy costs have been considered for capecitabine and oral vinorelbine.
Accordingly, simple parenteral chemotherapy costs have been considered for eribulin,
gemcitabine, docetaxel and doxorubicin. Complex IV administration with infusion costs have
been considered for paclitaxel only due to the long infusion time.

These administration costs have been applied to the estimation of primary and secondary
therapies costs at the first Markov cycle of each treatment.

Table 63 Administration costs

UK (NHS) Average

cost code cost (£) Source

Type of chemotherapies

Oral chemotherapy SB11z 171 NHS ref costs 2014-15
Simple parenteral chemotherapy

(first attendance) SB127Z 239 NHS ref costs 2014-15
IV complex with infusion SB14z 389 NHS ref costs 2014-15

Health-state unit costs and resource use

The type and frequency of resources utilised for routine medical monitoring across the pre
and post progression period (i.e. “Stable” and “Progressive” health states) were
predominantly based on the NICE Clinical Guidelines for advanced breast cancer, CG81
(17), in line with feedback received during the TA250 consultation and validated through
expert opinions as follows:

Costs were estimated based on the NHS Reference costs 2014 to 2015 (88), the PSSRU
Unit Costs of Health and Social Care 2015 report (89) and the NICE Clinical Guidelines for
advanced breast cancer, CG81. (17)

In the “Progressive” health state, apart from the direct medical costs related to routine
medical monitoring, the following costs have been taken into consideration for a specific
period of time:
- Palliative care costs: accounted for 6 Markov cycles prior to transitioning into the
“‘Dead” health state
- End of life care costs: accounted for 0.5 Markov cycles prior to transitioning into the
“‘Dead” health state. According to the NICE Clinical Guidelines for advanced breast
cancer, CG81 (17), 40% of metastatic breast cancer patients spend their two weeks
leading up to death in a hospital, while 10% die in a hospice and 50% die at home.
Estimates of these end of life costs were also provided in the full CG81 published in
2009 (17). These costs were inflated to reflect 2014 to 2015 prices according to the
hospital & community health services (HCHS) index for 2014, which is published in
the PSSRU Unit Costs of Health and Social Care 2015 report (89).

The inputs were validated by four NHS England practising clinical experts. These were
selected based on their expertise in MBC and the number of patients treated within their site
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of practice (Royal United Hospitals Bath, The Newcastle Upon Tyne Hospitals, University
Hospitals of North Midlands and the Christie). The validation was conducted through
telephone interviews. The clinical experts were presented with the resource utilisation
estimates, related costs and the rationale around them. Following that, they were asked to
confirm or rejects the inputs. In case of rejection, experts were asked to provide their
rationale. The majority of the experts confirmed that the inputs below generally reflect the
current clinical practice in NHS England.

Table 64 below summarises the three categories of costs considered in the model.

Table 64 Summary of Direct Medical Costs
Direct Medical costs
Stable and progressive Cost per References
disease costs Unit cost Usage Unit month

NHS
Medical Oncologist - Reference
follow-up 158.54 1 Monthly 158.54 Costs 2014-15
PSSRU, 2015 -
GP Contact 44.00 1 Monthly 44.00 10.8b GP
NHS
Reference
CT scan 92.03 0.33 Monthly 30.68 Costs 2014-15
Supportive palliative Cost per References
care costs Unit cost Usage Unit month
NHS
Medical Oncologist - Reference
follow-up 158.54 1 Monthly 158.54 Costs 2014-15
PSSRU, 2015 -
GP Home visit 44.00 1 Monthly 44.00 10.8b GP
PSSRU, 2015 -
10.7 Nurse
Clinical nurse specialist 88.00 1 Monthly 88.00 advanced
PSSRU, 2015 -
Community nurse home 10.4 Nurse per
visit 58.00 0.67 Monthly 38.67 patient hours

End of Life End of Life
End of life costs % of patients Unit Costs Costst References

NICE Breast Cancer Guidance
Hospital/Medical (2009), Marie Curie report on
institution 40% 5135.25 2054.10 End of Life Costs

NICE Breast Cancer Guidance
(2009), Marie Curie report on
Hospice 10% 6402.15 640.22 End of Life Costs

NICE Breast Cancer Guidance
At home (with (2009), Marie Curie report on
community support) 50% 2649.47 1324.73 End of Life Costs
Source: NICE CG81, NHS Reference costs; PSSRU, 2015; NICE Breast Cancer Guidance (2009), Marie

Curie report on End of Life Costs. tInflated to 2014-2015; Source inflation: PSSRU 2015, The

hospital & community health services (HCHS) index for 2014, table 16.3 (Pay + prices).
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Adverse reaction unit costs and resource use

Adverse Event (AE) data included in the model for each of the subgroups were derived from
the two pivotal studies 301 and 305. The AEs considered were only grade 3/4 AEs with a
prevalence greater than 2% requiring treatment and/or hospitalisation. Alopecia was
included in alignment with feedback received during TA250 consultation but no grade3/4
was observed. Table 65 presents the AEs considered for each of the subgroups.

Table 65 Proportion of patients with >2% Grade %, AEs treated or hospitalised
All G3-4 AEs >2%

Subgroup 1 Subgroup 2
Toxicity % Patients % Patient % Patients % Patient
Eribulin Capecitabine Eribulin TPC

Anaemia 1.50% 0.90% 1.99% 3.24%
Nausea 0.20% 1.70% 1.19% 2.43%
Neutropenia 16.80% 2.00% 14.51% 5.26%
Febrile Neutropenia 2.02% 2.80% 1.60% 4.17%
Alopecia (all grade) 34.56% 0.00% 0.00% 0.00%
Leukopenia 5.90% 1.10% 4.17% 1.62%
Diarrhoea 1.10% 7.30% 0.00% 0.00%
Asthenia/fatigue 6.25% 2.50% 1.90% 1.59%
Peripheral Neuropathy 3.49% 3.30% 0.00% 3.78%
Dyspnoea 3.50% 5.10% 3.38% 2.83%
Palmar-Plantar Erythro-Dysaesthesia
Syndrome 0.00% 0.00% 6.10% 0.40%

Source: Study 301 patient Source: Study 305

level data patient level data

It is important to note that the adverse event collected probability data within the studies 301
and 305 were based on the entire duration for which the patients were administered each
treatment. Hence, the following formula was used to calculate monthly rates of AEs.

((365/12)/ )
Monthly probability = {(1 + CTP) CTL } -1

The costs associated with the treatment of adverse events were obtained from the NHS
Reference costs (88) and/or the PSSRU Unit Costs of Health and Social Care 2015 report
(89). The list of adverse events and the relevant costs associated with the management of
these adverse events are listed in Table 66 overleaf.
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Table 66 Adverse Event costs

Toxicities Grade 3/4

Costs 2014- .
2015 HRG Code Description

Anaemia 516.55 | SAGAK Iron <':Ief|C|ency anaemia with cc score 2-5 non
elective short stay
Malignant Breast Disorders without
Nausea 399.42 | JA12L Interventions, with CC Score 0-1 (Non-elective
short stay)
Neutropenia 127.7 | XD25Z Neutropenia drugs band 1
Febrile Neutropenia*t 6060 | PA45Z (2012-2013)  Febrile Neutropenia with Malignancy
Alopecia (all grade) 0 Assumption - no cost
Leukopenia 127.7 | XD25Z Neutropenia drugs band 1
Malignant Breast Disorders without
Diarrhoea 399.42 | JA12L Interventions, with CC Score 0-1 (Non-elective
short stay)
Asthenia/Fatigue** 38 | N/A 1hr community nurse visit per day for duration
of adverse event
. ont | . .
Peripheral Neuropathy*+ 146.33 | ABOSZ (2013-2014)  Proceduresin outpatient Intermediate pain
procedures (Code no longer exists )
Pulmonary Oedema without Interventions, with
Dyspnoea 490 | DZ20E CC Score 6+
Palmar-Plantar Erythro- Skin Disorders without Intervention, with cc
. 429.65 | JD0O7) . .
Dysaesthesia Syndrome score 2-5 (non-elective inpatient short stay)

Source: NHS Reference Costs 2014-2015

*Source: Other year for NHS Reference Costs - see HRG cost for year

**PSSRU 2015

tinflated to 2014-2015; Source inflation: PSSRU 2015, The hospital & community health services (HCHS) index

for 2014, table 16.3 (Pay + prices)

Considering the aforementioned information, Table 67 and Table 68 overleaf present the
monthly average AE costs for each of the subgroups.
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Table 67 Monthly costs per AE for Subgroup 1

Toxicity

Monthly adverse events

Monthly cost of adverse

rates - Patient treated events (£)
% AE's per %AE's per

month, month Eribulin Capecitabine

Eribulin Capecitabine
Anaemia 0.27% 0.16% 1.39 0.81
Nausea 0.04% 0.30% 0.14 1.19
Neutropenia 2.84% 0.35% 3.62 0.45
Febrile Neutropenia 0.50% 0.28% 30.22 16.95
Alopecia (all grade) 0.00% 0.00% 0.00 0.00
Leukopenia 1.04% 0.19% 1.33 0.25
Diarrhoea 0.20% 1.25% 1.11 7.01
Asthenia/fatigue 0.45% 0.33% 0.17 0.13
Peripheral Neuropathy 0.59% 0.00% 0.86 0.00
Dyspnoea 0.62% 0.88% 3.04 4.30
Palmar-Plantar Erythro-
Dysaesthesia Syndrome 0.00% 1.05% 0.00 4.50

Table 68 Monthly costs per AE for Subgroup 2

Toxicity

Monthly adverse events

Monthly cost of adverse

rates - Patient treated events (£)
o '
A)n‘?(];:nstl‘:f ’ rzooAnEi'lf ¥;E Eribulin TPC
Eribulin
Anaemia 0.44% 0.99% 2.26 5.09
Nausea 0.26% 0.74% 1.05 2.96
Neutropenia 3.05% 1.59% 3.89 2.03
Febrile Neutropenia 0.91% 0.37% 55.20 22.56
Alopecia (all grade) 0.00% 0.00% 0.00 0.00
Leukopenia 0.91% 0.50% 1.16 0.63
Diarrhoea 0.00% 0.00% 0.00 0.00
Asthenia/fatigue 0.35% 0.62% 0.13 0.24
Peripheral Neuropathy 0.83% 0.86% 1.21 1.26
Dyspnoea 0.74% 0.86% 3.62 4.23
Palmar-Plantar Erythro-
Dysaesthesia Syndrome 0.09% 0.74% 0.38 3.19

Miscellaneous unit costs and resource use

No miscellaneous costs were included in the model.
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5.6 Summary of base-case de novo analysis inputs and
assumptions
Summary of base-case de novo analysis inputs

Table 69 overleaf summarises all the inputs and variables used in the economic model.
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Table 69 Summary of variables applied in the economic model

Variable

Value (reference to

Measurement of

Reference to

appropriate table or uncertainty and section in
figure in submission) distribution: CI/SE submission
(distribution)
Utility values Mean values SD/SE/CI

Study 301 Utility Scores & Variables used for the estimation of Utility Values included in the model

Baseline - Eribulin

0.704

SD=0.228

Tumor Response — Eribulin

0.780

SD=0.194

Tumor objective response
rate - Eribulin

11.0%

Cl=8.5,13.9

Baseline — Capecitabine

0.691

SD=0.238

Tumor Response —
Capecitabine

0.783

SD=0.185

Tumor objective response
rate - Capecitabine

11.5%

Cl=8.9,14.5

Progression — Total study
population

0.679

SD=0.23

Section 5.4

Study 305 Variables used for the estimation of Utility Values included in the model

Tumor objective response
rate - Eribulin

12.2%

Cl=9.4, 155

Tumor objective response
rate - TPC

4.7%

Cl=2.3,84

Section 5.4

Basecase Utility values for Subgroup 1

Eribulin stable disease

0.705

N/A

Eribulin progressive disease

0.679

N/A

Capecitabine stable disease
(applied to the additional
sensitivity scenario of mix of
capecitabine/vinorelbine
comparator)

0.697

N/A

Capecitabine progressive
disease (applied to the
additional sensitivity scenario
of mix of
capecitabine/vinorelbine
comparator)

0.679

N/A

Section 5.4

Basecase Utility values for Subgroup 2

Eribulin stable disease

0.706

N/A

Eribulin progressive disease

0.679

N/A

TPC stable disease (applied
to the additional sensitivity
scenario of mix of
gemcitabine/vinorelbine
comparator)

0.701

N/A

TPC progressive disease
(applied to the additional
sensitivity scenario of mix of
gemcitabine/vinorelbine
comparator)

0.679

N/A

Section 5.4

Disutilities Values

Anemia

-0.010

Cl=-0.035,0.015

Section 5.4
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-0.021 | CI=-0.061,0.019 Section 5.4
Nausea

-0.007 | Ci=-0.014,0.000
Neutropenia

-0.012 | CI=-0.041,0.017
Febrile Neutropenia

0.000

Alopecia (all grade)

-0.003 | CI=-0.015,0.009
Leukopenia

-0.006 | Cl =-0.026,0.014
Diarrhea

-0.029 | Cl=-0.044,-0.014
Asthenia/fatigue

-0.014 | CI=-0.030,0.002
Peripheral Neuropathy

-0.027 | CI=-0.047,-0.007
Dyspnea
Palmar-Plantar Erythro- 0.000 | CI=-0.013,0.012
Dysaesthesia Syndrome
Drug & Acquisition Costs Cost (£) / Value sD
Treatments
Eribulin 2ml vial (PAS price) ] N/A Section 5.5
Eribulin 3mi vial (PAS price) L ) N/A
Vinorelbine oral 20 mg 439.80 per pack N/A
Vinorelbine oral 30 mg 659.80 per pack N/A
Vinorelbine oral 80 mg 1,759.20 per pack N/A
Vinorelbine IV 10mg 5.04 per vial N/A
Vinorelbine IV 50mg 18.24 per vial N/A
Capecitabine 150mg 7.73 per pack N/A
Capecitabine 500mg 29.59 per pack N/A
Gemcitabine 200mg 3.99 per vial N/A
Gemcitabine 1000mg 30.89 per vial N/A
Gemcitabine 2000mg 21.39 per vial N/A
Docetaxel 20mg 4.92 per vial N/A
Docetaxel 80mg 12.47 per vial N/A
Docetaxel 160mg 34.83 per vial N/A
Paclitaxel 30mg 3.41 per vial N/A
Paclitaxel 100mg 8.50 per vial N/A
Paclitaxel 150mg 11.50 per vial N/A
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Paclitaxel 300mg 21.48 per vial N/A
Doxorubicin 10mg 1.53 per vial N/A
Doxorubicin 50mg 4.04 per vial N/A
Doxorubicin 200mg 20.30 per vial N/A
Relative Dose Intensity for 0.87 SD=0.146 Section 5.2
eribulin in Subgroup 1
Relative Dose Intensity for 0.86 SD=0.156 Section 5.2
capecitabine in Subgroup 1
Relative Dose Intensity for 0.87 Section 5.2
TPC as secondary therapy
in Subgroup 1
Relative Dose Intensity for 0.84 SD=0.178 Section 5.2
eribulin and TPC in Subgroup
2 (TPC used as both primary
and secondary therapy)
Body Surface Area 1.74 SD=0.01 Section 5.2
Administration
Oral chemotherapy £171 N/A Section 5.5
Simple parenteral £239 N/A Section 5.5
chemotherapy (first
attendance)
IV complex with infusion £389 N/A Section 5.5
Treatment proportion for TPC arm
Gemcitabine 27.71% N/A Section 5.2
Vinorelbine 36.75% N/A
Docetaxel 6.02% N/A
Paclitaxel 15.66% N/A
Doxorubicin 13.86% N/A
Maximum number of treatment cycles for primary and secondary therapy
Subgroup 1 7.3494 months N/A Section 5.3
Subgroup 2 5.8282 months N/A
Resource Utilization Cost (£)
Medical Oncologist - follow- £ 158.54 per visit @ N/A Section 5.5
up 1visit per month
GP Contact £ 44 per visit @ 1visit N/A
per month
CT scan £ 92.03 per scan, once N/A
every 3 months
GP Home visit £ 44 per visit @ 1visit N/A
per month
Clinical nurse specialist £ 88 per visit @ 1visit N/A
per month
Community nurse home visit | £ 58 per visit @ 2visits N/A

per 3 months
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Terminal care costs - £ 2054.10 N/A Section 5.5
Hospital/Medical institution

Terminal care costs - £ 640.22 N/A
Hospice

Terminal care costs - At £1324.73 N/A
home (with community

support)

AE Management Cost (£)

Grade 3/4 Anemia £ 517 N/A Section 5.5
Grade 3/4 Nausea £ 399 N/A
Grade 3/4 Neutropenia £128 N/A
Grade 3/4 Febrile £ 6060 N/A
Neutropenia

Grade 3/4 Alopecia £0 N/A
Grade 3/4 Leukopenia £128 N/A
Grade 3/4 Diarrhea £ 562 N/A
Grade 3/4 Asthenia/Fatigue £38 N/A
Grade 3/4 Peripheral £ 146 N/A
Neuropathy

Grade 3/4 Dyspnea £490 N/A
Grade 3/4 PPEDS £430 N/A

Abbreviations: Cl, Confidence interval; PAS, Patient access scheme; PPEDS, S Palmar-Plantar Erythro-
Dysaesthesia Syndrome; SD, Standard deviation; TPC, Treatment of physician’s choice

Assumptions
Table 70 overleaf provides a brief overview of the main structural assumptions made by the
economic model, and a summary of the justification for the decision. Please refer to the

referenced section for a full overview of the assumptions in the context where they are
discussed.
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Table 70 Key model assumptions

Assumption

Justification

Reference to section:

Equal efficacy and safety
between capecitabine and
vinorelbine assumed for the
Subgroup 1 sensitivity analysis
scenario’s comparators — mix of
50% capecitabine and 50%
vinorelbine (including both oral
and IV formulation)

The mix of capecitabine and
vinorelbine was selected as an
alternative set of comparators
for subgroup 1 in order to reflect
the scope (Table 1) and the
current NICE clinical guidelines
(29). Although gemcitabine was
also included in the NICE scope
as a potential comparator, this
is outside of the NICE clinical
guidelines. Moreover, no clinical
evidence exists for gemcitabine
in the specific disease setting.
Therefore, further assumption
would need to be made,
something that would enhance
the bias of the analysis and
increase the uncertainty of the
results.

Section 5.2

A 50%/50% split was assumed
for vinorelbine oral and IV when
vinorelbine is considered in the
additional sensitivity scenarios.

This assumption was made in
order to allow for both
formulations of vinorelbine to be
included in the model. The split
between oral and IV was
verified by clinical experts
reflecting real clinical practice.

Section 5.2, Section 5.5

Equal utility values between | In the absence of specific | Section 5.4
capecitabine and vinorelbine | HRQOL data linked to a mix of
assumed for the Subgroup 1 | capecitabine and vinorelbine,
sensitivity analysis scenario’s | the converted utility scores
comparators — mix of 50% | extracted from the 301 study
capecitabine and 50% | dataset were also used for this
vinorelbine (including both oral | additional sensitivity scenario.
and IV formulation)
Baseline and Tumour response | In the absence of HRQOL data | Section 5.4
utilities values for eribulin | captured in Study 305, the
assumed to equal to TPC. converted utility scores
extracted from the 301 study
dataset were also used for this
subgroup too. Recognising the
differences between the two
studies, these conservative
assumptions were made in
order to limit the uncertainty.
Patients assumed to receive | This assumption was made to | Section 5.2

secondary therapy for a capped
maximum number of cycles.

allow for patients receiving
secondary therapies following
progression on primary
therapies.
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5.7 Base-case results
Base-case incremental cost effectiveness analysis results

As mentioned above, the basecase include the following characteristics for the two
subgroups.

Parameter Subgroup 1 Subgroup 2

Comparator Capecitabine TPC

Time horizon 5 years

Wastage Included

Total treatment duration Set maximum number of cycles

threshold

Discounting costs & benefits 3.5%

Cost of AEs applied to Proportion of patients with >2% prevalence G3/4 adverse events
that required treatment and/or hospitalisation

Utility values As per Table 56 As per Table 57

Table 71 and Table 72 overleaf summarise the basecase results for each of the assessed
subgroups including the estimation of the incremental benefits and costs.
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Table 71 Subgroup 1 Basecase incremental cost effectiveness results

Incremental benefits in years

LYG [ =
QALYs [ | ||

Incremental costs

Treatment Eribulin Capecitabine arm Difference

Drug costs - -

Direct medical costs

] ]
_Adverse events costs l -
N T

Total costs

Incremental Cost-Effectiveness Ratio

Treatment ICER
Cost per LYG 24,994
Cost per QALY 36,244

Table 72 Subgroup 2 Basecase incremental cost effectiveness results

Incremental benefits in years

Treatment Eribulin TPC arm Difference

LYG e I
_QALYs [ B [} N

Incremental costs
Treatment Eribulin Difference
Drug costs -

Direct medical costs

Adverse events costs

E

Total costs

Incremental Cost-Effectiveness Ratio

Treatment ICER
Cost per LYG 24,525
Cost per QALY 35,624
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Clinical outcomes from the model

The tables below illustrate the study 301 and 305 medians as well as the model estimated
medians and means for PFS and OS.

Overall, all median estimates from the model are within the 95% confidence intervals of the
study 301 and study 305 estimates, with the only exception being PFS estimates in study
301. These results demonstrate that the modelled figures are comparable to the clinical trial
results observed. The aforementioned exception may be due to a combination of the
following factors: a) patients that discontinued or were lost to follow up were excluded from
the data used in the economic model, b) study 301 PFS HR is estimated after stratification of
region and adjusted by the number of organs and ER status covariates.

Outcome Study 301 — subgroup analysis Subgroup 1 Model results —
median (months, 95% Cls) median (months)
Eribulin Capecitabine Eribulin Capecitabine

PFS 4.2 (3.5,4.5) 4.0(3.2,4.5) 3.02 2.71

0s 16.1 (15.2, 18.6) 13.5(10.9, 14.9) 15.97 13.24

Outcome Study 305 — subgroup analysis Subgroup 2 Model results —
median (months, 95% Cls) median (months)
Eribulin TPC Eribulin TPC

PFS 3.6 (3.3, 3.8) 21(1.9,2.2) 3.53 1.91

(O] 13.00 (11.7,13.8) | 10.1 (7.7, 11.4) 12.88 9.73

Disaggregated results of the base case incremental cost effectiveness analysis

Table 73 and Table 74 below present the disaggregated benefit results for the basecase
analysis by health state for each subgroup.

Table 73 Summary of QALY gain by health state for Subgroup 1

Health state | Eribulin Capecitabine | Increment Absolute % absolute
QALYs QALYs increment increment
Stable 0.26 0.23 0.03 0.03 14%
Progressive 0.92 0.70 0.21 0.21 86%
Total 1.18 0.93 0.24 Total absolute 100%
increment

Abbreviations: QALY, quality-adjusted life year;

Table 74 Summary of QALY gain by health state for Subgroup 2

Health state | Eribulin TPC QALYs | Increment Absolute % absolute
QALYs increment increment
Stable 0.24 0.22 0.02 0.02 1%
Progressive 0.65 0.50 0.15 0.15 89%
Total 0.88 0.72 0.16 Total absolute 100%
increment

Abbreviations: QALY, quality-adjusted life year;
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Table 75 and Table 76 below present the disaggregated cost results for the basecase
analysis by health state for each subgroup.

Table 75 Summary of costs by health state for subgroup 1

Health Cost Eribulin | Cost Increment Absolute % absolute
state Capecitabine increment increment
Stable 99.55%
disease [ | [ ==

Progressive

disease [ | = [ 0.45%

Total | L | B 100%

Table 76 Summary of costs by health state for subgroup 2

Health Cost Eribulin | Cost TPC Increment Absolute % absolute
state increment increment
Stable 98.62%
disease | [ =] ]

Progressive 1.38%
disease | [ ] B ||

Total ] L | [ ] 100%

Table 77 below and Table 78 overleaf present the disaggregated resource use related cost
results for the basecase analysis by resource use item for each subgroup.

Table 77 Summary of predicted resource use by category of cost for subgroup 1

Item Cost eribulin Cost Increment Absolute % absolute
capecitabine increment increment

Drug and administration costs

Primary therapy cost || | I 70.51%

Secondary therapy -

TPC costs ‘ 0.06%

Administration costs 18.84%

Direct medical costs

Medical costs 11.25%

Palliative care costs 0.07%

End-of-life costs 2.59%

Adverse events costs 2.01%

Total Costs 100.00%
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Table 78 Summary of predicted resource use by category of cost for subgroup 2

Item Costeribulin | Cost TPC Increment Absolute % absolute
increment increment

Drug and administration costs

Primary therapy cost | [l [ ] || 76.79%

Secondary therapy -

TPC costs 0.04%

Administration costs l l h h 9.75%

Direct medical costs

Medical costs 10.44%

Palliative care costs 1.37%

End-of-life costs 2.31%

Adverse events costs 3.91%

Total Costs 100.00%
5.8 Sensitivity analyses

Probabilistic sensitivity analysis

In the probabilistic sensitivity analysis, the utility of each health state and the time spent in
each health state were considered as probabilistic and follow Gamma (utility) or normal
distributions (survival and stable disease). Gamma distribution was selected for the utility
variables because it is more flexible and can be bounded. On the other side, normal
distribution was selected in order to avoid considering assumptions which would restrict the
robustness of the PSA. The table overleaf (Table 79) presents the parameters considered in
the PSA for both subgroups as well as the justifications related to these.

For unit costs and resource utilisation in particular though, stochasticity will depend on the

survival and progression stochasticity. Unit costs are assumed to be fixed in the model likein

most economic analysis (90). The utilisation is derived by the survival and therefore directly
correlated. The cost per patient will therefore change as utilisation differs.

The ICERs in the Probabilistic Model were observed to be between £27,000 and £48,000 for
subgroup 1 and between £20,000 and £60,000 for subgroup 2. These were obtained by
varying ali the utility and survival parameters such as Baseline Utility, Tumour Response
Utility, Progression Utility, Pre-progression Survival, Post-Progression Survival and End of
Life. The results of the probabilistic sensitivity analysis are presented in Table 79 and Figure
45 overleaf.

Company evidence submission template for [appraisal title] Page 187 of 212




Table 79 Probabilistic Parameters for Subgroups 1 & 2

Subgroup 1 Subgroup 2
Point Standard Point Standard Justification
Parameters estimate Error Distribution estimate Error Distribution
Utility Baseline - Eribulin 0.704 0.23 Gamma 0.70 0.23 Gamma
Tumour Response - Eribulin 0.78 0.19 Gamma 0.78 0.19 Gamma Data extracted
from th
Disease progression - Eribulin 0.679 0.23 Gamma 0.68 0.23 Gamma Stur;y 381
Baseline - HRQOL
Comparator 0.691 0.24 Gamma 0.69 0.24 Gamma analysis
Tumour Response - Comparator 0.783 0.19 Gamma 0.78 0.19 Gamma results
Disease progression - Comparator 0.679 0.23 Gamma 0.68 0.23 Gamma

. s . Survival and
Unit Costs and resource utilization

progression
stochasticity
Primary and secondary therapy drug cost +/-10% Normal +/-10% Normal dependent*
Point estimat
Survival ~ Stable disease - Eribulin 4.06 0.44 Normal 4.06 0.14 Normal fo o e
Progressive disease - Eribulin 12.00 091 Normal 12.00 0.72 Normal parametric
simulation
Stable disease - Comparator 3.80 0.35 Normal 3.80 0.20 Normal and SE from
the studi
Progressive disease - Comparator  9.23 0.84 Normal 9.23 0.72 Normal 30615&u3(1)655
End of data
life

*Source: Briggs, A.H. and Goeree, R. and Blackhouse, G. and O'Brien, B.]. (2002) Probabilistic analysis of cost-effectiveness models: choosing
between treatment strategies for gastroesophageal reflux disease. Medical Decision Making 22(4):pp. 290-308 (90)
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Figure 45 Cost Effectiveness Planes of the Probabilistic Sensitivity Analysis
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A cost effectiveness acceptability curve was created to understand the probability of eribulin
being cost effective within each subgroup. Figure 46 below showed that there is 8%, 20%
and 70% probability that eribulin would be cost effective at an ICER threshold of £25,000,
£30,000 and £50,000 per QALY for subgroup 1. Accordingly, that there is 17%, 30%, 72%
probability that eribulin would be cost effective at an ICER threshold of £25,000, £30,000
and £50,000 per QALY for subgroup 2.

Figure 46 Cost Effectiveness Acceptability Curves
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Deterministic sensitivity analysis

The deterministic sensitivity analysis (SA) was used as a tool to evaluate the variables that
seemed sensitive, but were not evaluated directly in the studies 301 & 305. As the model is
developed according to a partition survival framework, it was considered that a deterministic
SA would be most suited to evaluate their sensitivity. The sensitivity of OS, PFS and utility
variables were only analysed in the PSA. The variables used in the deterministic SA and the
range of variance associated with each variable for each subgroup are presented in Table
80 below.

With regards to the ranges used in the deterministic sensitivity analysis, the following
rationale was followed:

- Scenarios 1,2,3: Discounting rate ranges from 0 to 6% according to NICE guidelines

- Scenarios 4,5,6,7,8: Although a range of +/- 10% change is usually indicated as best
practice according to the certain acknowledged CUA guidelines (91,92), a broader
range of +/- 20% change was selected in order to enhance robustness and limit
uncertainty of the analysis.

- Scenario 9: The upper limit was set at 0.705 assuming almost equal value to stable
disease. The lower limit was the lowest value mentioned in previous NICE
submissions. The value 0.50 was used in NICE guidance TA371 for trastuzumab
emtansine in HER2-positive, unresectable locally advanced or metastatic breast
cancer (93).

Table 80 Deterministic Sensitivity Analysis - Scenario Presentation for Subgroups 1 & 2

Scenario Presentation Optimistic Basecase Conservative
Scenario 1: Benefits discounting rate 0.0% 3.5% 6.0%
Scenario 2: Costs discounting rate 6.0% 3.5% 0.0%
Scenario 3: Costs and benefits discounting rates 0.0% 3.5% 6.0%
Scenario 4: Halaven price -20.0% 0.0% 20.0%
Scenario 5: Comparator price 20.0% 0.0% -20.0%
Scenario 6: Administration

costs -20.0% 0.0% 20.0%
Scenario 7: Direct Healthcare costs -20.0% 0.0% 20.0%
Scenario 8: Prevalence of Adverse events -20.0% 0.0% 20.0%
Scenario 9: Progressive disease utility 0.705 0.695 0.500

The results of the scenarios for subgroup 1 are discussed below and summarised in Table
81 overleaf.

1. Scenario 1: Benefits Discounting Rate: The benefits discounting rate range
spanned from 0% to 6% resulting in an ICER range between £ 33,499 and £
38,232.

2. Scenario 2: Costs Discounting Rate: The costs discounting rate range spanned
from 0% to 6%, resulting in an ICER range between £ 35,583 and £ 37,255.

3. Scenario 3: Costs and Benefits Discounting Rates: The costs and benefits

discounting rate range spanned from 0%-6% resulting in an ICER range between
£ 34,433 and £ 37,535.

4. Scenario 4: Eribulin Price: The Eribulin price range spanned from -20% to 20%
resulting in an ICER between £ 32,095 and £ 40,394. A difference of £ 8,299
indicated that the price of eribulin is the second biggest factor influencing the
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ICER in this economic model.

Scenario 5: Price of the comparator: The comparator price range spanned from -
20% to 20% resulting in an ICER between £ 36,132 and £ 36,356.

Scenario 6: Administration Costs: The administration costs range spanned from -
20% to 20 resulting in an ICER range between £ 34,879 and £ 37,610.

Scenario 7: Direct Healthcare costs: The direct healthcare costs range spanned
from -20% to 20% resulting in an ICER between £ 35,622 and £ 36,866

Scenario 8: Prevalence of AEs: The prevalence of AEs range spanned from -20%
to 20% resulting in an ICER between £ 36,098 and £ 36,390.

Scenario 9