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Pre-meeting briefing

Fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast
cancer [ID951]

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
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Key issues: clinical effectiveness

* What are the current treatment options for people with hormone receptor-
positive, human epidermal growth factor receptor-negative, locally advanced
or metastatic breast cancer who have received no prior (including adjuvant)
endocrine therapy?

* Who would receive an aromatase inhibitor (Al) in current clinical practice,
and who would receive tamoxifen?

* Would fulvestrant be of particular value for any specific group (e.g. people
unable to have Als or unable to tolerate any oral endocrine therapies)?

+ What are the committee’s conclusions on the clinical trials and clinical
results for fulvestrant?

— quality, inclusion criteria and risk of bias in the trials

— the results of fulvestrant vs anastrozole in FIRST compared to FALCON
for progression-free survival and overall survival

* Direct trial data is only available to compare with anastrozole and the
company carried out an indirect comparison with letrozole and tamoxifen; in
clinical practice are the Als usually regarded as having a class effect?
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Breast cancer: hormone receptor-positive,
locally advanced or metastatic

« Breast cancer arises from the tissues of the ducts or lobules of the breast

— Locally advanced: describes tumours that are larger than 5 cm in size, or
have grown into the skin or muscle of the chest or nearby lymph nodes

— Metastatic: describes disease that has spread to another part of the body,
such as the bones, liver, or lungs

« Endocrine (hormone) receptor positive breast cancer is the most prevalent form
of the disease — about 70% are oestrogen-receptor positive (ER+)

« 15 to 25% of breast cancers are human epidermal growth factor-receptor positive
(HER2+) which tend to grow more quickly than breast cancers that do not
express HER2 — usually treated with targeted therapies such as trastuzumab

+ Common symptoms: swelling of all or part of a breast, breast or nipple pain,
nipple retraction and/or discharge, thickening of nipple or breast

« Prevalence: 46,083 people diagnosed (2015), and approximately 9,753 deaths
from breast cancer in England (2015)

— Approximately 13% of women with invasive breast cancers have locally
advanced or metastatic disease when they are diagnosed

See section 3 of the company’s submission and 2.1 of the ERG report for full details
on the health condition
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Fulvestrant (Fas/odex)

UK marketing |Treatment of oestrogen-receptor positive, locally advanced or metastatic

authorisation |breast cancerin postmenopausal women:

+ not previously treated with endocrine therapy (indication of interest for
appraisal, CHMP positive opinion adopted June 2017)

* with disease relapse on or after adjuvant anti-oestrogen therapy, or disease
progression on anti-oestrogen therapy (not recommended under NICE
technology appraisal 239)

Class of drug |Selective Oestrogen Receptor Degrader (SERD): oestrogen receptor (ER)
antagonist that binds to the ER in a competitive manner with affinity
comparable to that of ocestradiol and downregulates the ER protein in human
breast cancer cells

Administration [500mg given intramuscularly into the buttocks as two 5 mL injections, one in
and dosage each buttock on days 1, 15, 29 and once monthly thereafter (until disease
progression)

Cost The current list price per pack of 2 x 5-mL (250-mg) prefilled syringes is
£522.41

Total expected acquisition cost for an average course of treatment is £15,841
plus administration and monitoring costs of £2,458 (source: company model
based on an average length of treatment of approx. 30 months )

See section 2 of the company’s submission for full details on the technology.
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Treatment pathway

Imaging and pathological assessment to Life threatening
determine receptor status and visceral disease:
metastases chemotherapy

Postmenopausal, non life-
threatening, ER+ and HER2 -,
advanced disease
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treated with tamoxifen:

Aromatase inhibitors <: Fulvestrant
If aromatase

inhibitors are ]

Fulvestrant

inappropriate:
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Source: NICE clinical guideline CG81: advanced breast cancer: diagnosis and
treatment and company’s submission section 2
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Patient perspective

+ Living with breast cancer is difficult to come to terms with for the
individual affected and their family

* Uncertainty in the length of survival after diagnosis — quality of life is as
important
— Physical impact varies depending on where the cancer has spread
+ There are limited options for people with hormone receptor-positive

breast cancer — aromatase inhibitors provide an alternative to
chemotherapy and provide a better quality of life and additional survival

« Evidence shows that fulvestrant is as effective as current treatment and
has a similar side-effect profile to aromatase inhibitors

+ Fulvestrant provides another first-line option that may provide longer
survival and may be suited to people who prefer the intramuscular
administration

See patient expert statements for full details
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Clinical expert view

« Current treatments are aromatase inhibitors — these are more effective
than tamoxifen in locally advanced or metastatic breast cancer

— Adherence to current oral treatments is poor — 25% do not take it in
the adjunctive setting

— An intramuscular injection may be more acceptable

* Fulvestrantis not frequently used because it is not yet licensed in this
proposed setting but has been used where oral treatments are not
tolerated

— FALCON study shows that fulvestrantis well tolerated — similar
profile to anastrozole

— It will be prescribed, and the disease monitored, in secondary care
but the intramuscular injection could be administered in either
primary or secondary care

See clinical expert statements for full details
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Decision problem

NICE scope and company’s submission

Population Post-menopausal people with locally advanced or
metastatic hormone receptor-positive breast cancer, who
have not received endocrine therapy

Comparator(s) « Aromatase inhibitors (such as anastrozole and letrozole)
If aromatase inhibitors are not tolerated or are
contraindicated:

« Tamoxifen

Outcomes + overall survival

« progression free survival

« response rate

« adverse effects of treatment
+ health-related quality of life

Subgroups « people with visceral disease
« people with non-visceral disease

The ERG state that the decision problem from the scope is accurately reflected in the
company’s submission (see section 2.3 of the ERG’s report).
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Clinical effectiveness
evidence
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Randomised controlled trials: fulvestrant 500mg

Trial Population Comparator | Primary Key
outcome |secondary
outcomes
FIRST Postmenopausal anastrozole Clinical Time-to-
phase |l, open-label, women with HR+, (1mg tablet benefit rate  progression
multicentre non- advanced BC: daily) (CBR) (TTP)
inferiority *+ 75% had no
(Asia, Europe, North previous Overall
and South America, endocrine therapy survival (OS)
South Africa) + HER2 status -
N=233 enrolled, 205 positive:19%;
randomised negative: 47%
unknown: 34%
FALCON* Postmenopausal anastrozole Progression 0OS
phase lll, double- women with ER+ (1mg tablet -free
blind, multicentre, and/or PR+ BC: daily) survival
superiority study *  no previous (PFS)
(Europe, North and endocrine therapy
South America) +« HER2 negative
N=524 enrolled, 462
randomised

*number of participants from the UK unknown; please note the definition of TTP is similar to
PFS so the results can be assumed to be comparable

See section 4.2 to 4.6 of the company’s submission for full details on the trials.

Outcome definitions

*+ CBR - CR (complete response), PR (partial response), or SD (stable disease) 224
weeks

* PFS — time from randomisation until objective disease progression, defined by RECIST
(Response Evaluation Criteria In Solid Tumors) 1.1, surgery or radiotherapy to manage
worsening of disease or death by any cause

+ TTP —time from randomisation to the time of the earliest evidence of objective disease
progression or death from any cause prior to documented progression

Inclusion criteria

Previous endocrine therapy was not an exclusion factor in the FIRST trial, unlike FALCON.
(99.4% endocrine-naive in FLACON; 74% in FIRST)

People could have received one line of cytotoxic chemotherapy for breast cancer but had to
show progressive disease prior to enrolment, so participants in FALCON may not have
been completely untreated.

ERG comments (see section 3.1.3 and 3.1.4 of the ERG report)
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The ERG state that participants from the UK are included in both trials but the
number of participants are not explicitly stated. The ERG also note that the
fulvestrant arm of the FALCON trial contains a higher % of women with prior
endocrine therapy completed more than 12 months prior to enrolment but this
is unlikely to cause imbalance in the outcomes between the treatment arms.

The ERG state that both trials appear to be well conducted. However, FIRST
may have a high risk of allocation concealment bias. There are also
differences at baseline between the two arms in the trials. In FIRST there is a
higher proportion of ‘any visceral disease’ in the anastrozole arm so people are
expected to have a worse prognosis thereby favouring the fulvestrant arm. In
FALCON there is a difference in the mean age but this is unlikely to have an
impact on the outcomes.
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Key baseline characteristics

Patient demographic and FIRST FALCON

disease characteristics Fulvestrant Anastrozole Fulvestrant Anastrozole

n=102 (%) n=103 (%) n=230(%) n=232 (%)

5 N T AT
48(47.1)  49(47.6) 230 (100) 231 (100)

Unknown 35 (34.3) 35 (34.0) 0 0

Site of diseasen (%

)
Any visceral disease
48 (47.1)  58(56.3) 135 (59) 119 (51)

Prior endocrine therapy n (%)

B -6 s0(77.7) 228(99.1) 231 (99.6)

Completed £12 months prior 1(1.0) 0

to randomisation

2(1) 1(<1)

See section 4.5 of the company’s submission and 3.1.3 of the ERG report for full
details
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Results: intention-to-treat (ITT)

PFS/ TTP (95% Cl) 0S (95% Cl)

FIRST TTP: HR 0.66 (0.47, 0.92) HR 0.70 (0.50, 0.98)*
P value 0.01 P value 0.041
Median TTP F: 23.4 months vs Median OS F: 54.1 months vs
A: 13.1 months A: 48.4 months (5.7 month gain)
(10.3 month gain)

FALCON PFS: HR 0.797 (0.637, 0.999) HR 0.875 (0.629, 1.217)**
P value 0.0486 P value 0.427
Median PFS F: 16.6 months vs
A: 13.8 months (2.8 month gain)

*OS data was mature at time of data cut-off of follow-up analysis (approx. 65% of events
reached)

**0OS data were immature at time of interim analysis (31% of events reached) therefore a
median could not be calculated

TTP, time-to-progression; OR, odds ratio; PFS, progression-free survival; OS, overall survival;
HR hazard ratio; F, fulvestrant; A, anastrozole

OR >1 favour fulvestrant; HR <1 favours fulvestrant ; P value <0.05 is statistically significant

See section 4.7 of the company’s submission for full trial results and 4.8 of the
company’s submission for full subgroup analysis

Company: the overall survival data were immature at the time of the interim analysis for the
FALCON trial. Mature OS results (when >=50% have died) will be available in
approximately 2 years (2020).

The results are presented for the intention-to-treat (ITT) population which includes all
participants from the point of randomisation

Subgroup analysis

Subgroup covariates were pre-defined in the FALCON trial but were conducted post-hoc for
FIRST trial. Analyses were done to assess the impact on the treatment effect by adjusting
for variables (covariates). These analyses included covariates such as receptor status,
visceral involvement age, geographic region, bisphosphonate use at baseline etc.

The results show that the subgroup analysis is consistent with the overall results
(unadjusted).
FIRST: TTP, HR 0.64 (0.46, 0.90) P value 0.01; OS, HR 0.70 (0.50, 0.98)
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FALCON: PFS, HR 0.797 (0.637, 0.999); OS (immature at time of analysis),
HR 0.875 (0.629, 1.217) P Value 0.4277

The company acknowledge that some of the results for the individual
subgroups (covariates) should be interpreted with caution because the sample
sizes are very small.

Visceral metastases was a subgroup of interest and identified by clinicians for
the scope because people with visceral metastases to the liver and/or lung
have a very poor prognosis. The company’s submission does not specifically
discuss this subgroups but individual analysis of visceral involvement as the
only covariate showed fulvestrant was more effective in people without visceral
metastases but concluded that more observations were needed (please note:
this conclusion is from the published FLACON paper, the CS does not discuss
this subgroup).

FIRST: OS, HR 0.68 (0.40 — 1.18); FALCON PFS, OR 0.59 (0.42 — 0.84).
Results are numerically higher favouring fulvestrant for PFS in FRIST and OS
in FALCON

ERG comments on the subgroup analysis (see section 3.1.6 of the ERG
report)

The ERG consulted clinical experts who thought the subgroups and covariates
included were on the whole, appropriate but some may be irrelevant (not
prognostic of the outcome) such as use of use of bisphosphonates and some
key covariates may have been omitted, such as performance status.
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FIRST: Kaplan—Meier TTP
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0 6 12 18 24 30 36 42 48
Time (months)

Patients at risk
Fulvestrant 500 mg 102 74 65 52 45 34 20 6 0
Anastrozole 1 mg 103 69 55 39 30 21 8 2 0
After the primary data cut-off, progression was determined by investigator opinion

See section 4.7 of the company’s submission for full trial results
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FALCON: Kaplan—Meier PFS

100 — Fulvestrant 500 mg (n=230)
—— Anastrozole 1 mg (n=232)

90
80—
70
60—
50
40

30

Progression-free survival (%)

20

10—
HR 0-797 (95% C1 0-637-0-999); p=0-0486

0 I T I I I T I I I I I I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39

Time from randomisation (months)

Number at risk
Fulvestrant500mg 230 187 171 150 124 110 96 81 63 44 24 11 2 0
Anastrozolelmg 232 194 162 139 120 102 84 60 45 31 22 10 0 0

See section 4.7 of the company’s submission for full trial results
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FIRST: Kaplan—Meier OS

1.0 -M == Fulvestrant 500 mg
" Anastrozole 1 mg
- 0.8
e
-S C
.2 06
=
» o
— i = &
= 2 044
g =
o Median overall survival:
0.2 4 Fulvestrant 500 mg: 54.1 months R
Anastrozole 1 mg: 48.4 months ol
Hazard ratio, 0.70; 95% Cl, 0.50 to 0.98; P= .04 el

T Ll T T T T T T T T ] T T T T T T
0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 96102
OS at cut-off of follow-up analysis .
(approx. 65% of events reached) Time (months)
No. at risk
Fulvestrant 500 mg 102 90 84 77 57 47 39 31 24 4
Anastrozole 1 mg 103 90 80 72 49 39 29 21 14 2

See section 4.7 of the company’s submission for full trial results
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FALCON: Kaplan—Meier OS

Probability of survival

OS immature at time of PFS analysis (31% of
events reached)

T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 n 30 33 36

Time from randomisation (months)

Treatment Fulvestrant 500 mg (N=230) -------- Anastrozole 1 mg (W=232)
NHumber of patients at risk:
PULS00 230 221 208 200 188 180 168 153 129 92 57 31 17
ANASL 232 223 213 197 186 175 164 155 122 94 61 37 18

See section 4.7 of the company’s submission for full trial results
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Comparisons to letrozole and tamoxifen

» Direct evidence was only available for a comparison with
anastrozole

» Therefore, the company carried out an indirect treatment
comparison (ITC) comparing fulvestrant with letrozole and
tamoxifen

* The ITC is presented in the cost effectiveness section

National Institute for Health and Care Excellence Pre-meeting briefing — Fulvestrant for untreated
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Adverse events (AEs) & health-related quality of life (HRQoL)

Common AEs FIRST: cardiac failure and decreased appetite— fulvestrant arm

« At final OS analysis (approx. 65% events reached) there were 23.8% serious
AEs reported in the fulvestrant arm and 3% were related to death, but only 2%
were considered to have a causal relationship to fulvestrant

Common AEs FALCON: arthralgia, fatigue and nausea- both trial arms

« At the time of PFS data cut-off 13% reported a serious AE in the fulvestrant arm
but <2% were causally related to the study drug

Discontinuations

« FIRST: 3% due to AEs in the fulvestrant arm vs 2.9% in the anastrozole arm
« FALCON: 7% due to AEs in the fulvestrant arm vs 4.7% in anastrozole arm
« No treatment related deaths reported in either study

HRQoL — only reported in FALCON

+ Data collected using Functional Assessment of Cancer Therapy Questionnaire
for Breast Cancer (FACT-B) and EuroQol five dimensions questionnaire (EQ-5D)

+ Overall, HRQoL was maintained and similar in both treatment groups

See section 4.7.2 and 4.12 of the company’s submission for full details on adverse
events and HRQoL

HRQoL

‘In order to assess the patient-reported outcomes (PROs) and health-related quality of life
(HRQoL) associated with fulvestrant 500mg treatment, the FALCON trial utilised the EQ-5D
and FACT-B questionnaires. The FACT-B questionnaire comprises the following subscales;
physical well-being [PWB], functional well-being [FWB], social well-being [SWB], emotional
well-being [EWB], and breast cancer subscale [BCS]; however the main outcome measure
from the FACT-B questionnaire was the trial outcome index (TOIl), summarising the PWB,
FWB, and BCS subscales.’

‘The EQ-5D questionnaire collected data on generic health status across three levels (EQ-
5D-3L). Results of the EQ-5D-3L questionnaire show that the general health status is
maintained over the study period (156 weeks) across both treatment arms. The means per
visit of the EQ-5D-3L Index in the fulvestrant 500mg group are consistently greater than in
the anastrozole group between week 0 (baseline) and week 156 (end of study) °
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ERG comments: clinical effectiveness (1)

+ Trials were well conducted and of good quality but there is potential for
FIRST to be at high risk of bias due to absence of blinding

+ The ERG points out 2 important differences between the baseline
characteristics in the trials:

—More people in FIRST had previous endocrine therapy (99.4%
endocrine-naive in FALCON; 74% in FIRST). Population in FALCON
was endocrine-naive to avoid reducing the efficacy of anastrozole in
the control group through exposure to prior adjuvant endocrine
therapy

—-19% of people had HER2+ breast cancerin FIRST but people with
HER2+ were excluded from FALCON. HER2+ breast canceris more
aggressive and spreads more quickly so less favourable outcomes
would be expected in the FIRST trial

See section 3.3 of the ERG report for full interpretation of the company’s results
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ERG comments: clinical effectiveness (2)

+ ERG's clinical experts considered the PFS increase of 2.8 months for
fulvestrant vs anastrozole in FALCON not to be clinically meaningful

— TTP is greater in FIRST (10.3 months) — difference could be due to:

1. Study design — no blinding in FIRST but a blinded independent
review was conducted on the primary endpoint (ERG are unclear
whether this was carried out on the other endpoints too)

2. FALCON study publication suggests that an enhanced effect with
fulvestrant may be seen in people with non-visceral disease
compared to those with visceral disease — the publication concludes
that further observations are needed

+ OS data are immature in FALCON but the OS benefit is likely to be lower
than in FIRST because the PFS gain was lower than in FIRST

— ERG note that although OS for FIRST was statistically significant it
was not a pre-specified outcome and some people did not contribute
data to the outcome (n=35)

See section 3.3 of the ERG report for full interpretation of the company’s results
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Key issues: clinical effectiveness

« What are the current treatment options for people with hormone receptor-
positive, human epidermal growth factor receptor-negative, locally advanced or
metastatic breast cancer this who have received no prior (includingadjuvant)
endocrine therapy?

« Who would receive an aromatase inhibitor (Al) in current clinical practice, and
who would receive tamoxifen?

« Would fulvestrant be of particular value for any specific group (e.g. people unable
to have Als or unable to tolerate any oral endocrine therapies)?

« What are the committee’s conclusions on the clinical trials and clinical results for
fulvestrant?

— quality, inclusion criteria and risk of bias in the trials

— the results of fulvestrant vs anastrozole in FIRST compared to FALCON for
progression-free survival and overall survival

+ Direct trial data is only available to compare with anastrozole and the company
carried out an indirect comparison with letrozole and tamoxifen; in clinical
practice are the Als usually regarded as having a class effect?
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Cost effectiveness
evidence

National Institute for Health and Care Excellence Pre-meeting briefing — Fulvestrant for untreated
hormone-receptor positive locally advanced or metastatic breast cancer Issue date: [July 2017]

22



Key issues: cost effectiveness

+ Whatis the committee’s view on the approach used to estimate
treatment effects in the economic model?

— Is the ‘matched’ population relevant to the decision problem?

— Does generating a more homogenous subgroup for the network
meta-analysis (NMA) outweigh the potential bias associated with
violating trial randomisation?

* Whatis the committee’s view on the robustness of the estimated OS
based on the survival extrapolations?

+ Whatis the committee’s view on the estimated health utilities?

+ Whatis the committee’s view on the cost effectiveness estimates for
fulvestrant

— compared with anastrozole, letrozole and tamoxifen?

« Whatis the committee’s view on the sensitivity of the ICERs to changes
in the OS parameter?
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Company model: cohort-based
partitioned survival model

v Progression Progressed

-free
survival
(PF)

disease
(PD)

+ Markov state transition model

» PF:receive first line hormonal therapy
* PD: receive subsequenttherapies

* Death: due to any cause

* Cyclelength: 4 weeks

* Time horizon: 30 years

+ Half-cycle correction: yes

» Discountrate: 3.5% costs & outcomes
* Perspective: NHS/PSS

See section 5.2.2 of the company’s submission for the full model structure and
assumptions

Model structure (section 5.2.2)

‘A cohort-based partitioned survival model was developed in Microsoft Excel 2010 to
evaluate the cost-effectiveness of fulvestrant 500mg. The model is comprised of three
mutually exclusive health states: progression-free survival (PF) [receive first line hormonal
therapy], progressed disease (PD) [receive subsequent therapies] and death (due to any
cause). This model structure reflects the key clinical events in this disease area; i.e.,
progression — which usually results in moving the patient onto a new therapy — and death.
The health state occupancy of the simulated cohort is estimated by extrapolating the
cumulative survival probability of PFS and OS to a lifetime horizon (30 years). The
extrapolated survival curves are used directly to estimate the proportion of the cohort who
are alive and progression-free, the proportion who are alive and have progressed, and the
proportion who have died’

In the context of the partitioned survival model people are assumed to experience events
over the course of their treatment, that is, progression of disease, subsequent treatment
and death. States are assumed to be progressive, mutually exclusive and irreversible (i.e.
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people cannot transition back to PF after moving to PD — this is consistent with
the definitions of PFS and OS from the trial and other NICE submissions).

The time-horizon of 30 years was dependant on the OS data and stops when
<1% of people remain alive.
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Clinical data used in the model

« Parametric survival models

— to estimate the proportion of people in the modelled health states
(alive and progression-free) over the time horizon, PFS and OS were
extrapolated beyond the duration of the trial

— appropriate parametric models (PFS, generalised gamma; OS,
Weibull) were selected from a NMA to estimate comparative
effectiveness

« Adverse events

— included all grade = 3 (according to Common Terminology Criteria for
Adverse Events (CTCAE) occurring in at least 2% of patients in any
treatment group

— impact on Health-related quality of life (HRQoL) and costs included
— Fulvestrant/anastrozole: incidence rates from FALCON trial
— Letrozole/tamoxifen: incidence rates from literature

See section 5.3 of the company’s submission for full details of the adverse event
incidence rates used in the model.

Adverse events

It was not possible to apply an ITC of adverse event data so the difference between
treatments may be partially be driven by differences between patient characteristics and
follow-up periods in the studies for the intervention and comparators.

The adverse events were applied as ‘one-off’ events in the first cycle of treatment. The
advantage of this is that the time element is already incorporated into this as costs and
disutilities are defined are per event and rates are derived from the trial. These should
reflect more closely to the observed rates (consistency and validity). The ERG agree this
approach is acceptable as adverse events are not expected to last longer than one year.

Please note the utility decrements associated with the adverse events were sourced from
other sources for fulvestrant and the comparators (i.e. fulvestrant and anastrozole were not
sourced from the FALCON trial)
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Indirect treatment comparison (ITC)

+ Traditional methods for NMA using pooled hazard ratios
were judged inappropriate as Kaplan—Meier curves showed
violation of proportional hazards. Company used an
alternative method to estimate the effect of treatment on the
shape and scale of parametric survival distributions

« Company considered a fixed-effects analysis was more
appropriate than a random-effects analysis because of the
limited number of trials included

* The inclusion and exclusion criteria from FALCON were
applied to the included studies (where patient-level data
were available) to better ‘match’ the trial population in
FALCON

For full NMA methodology and results: see section 4.10 of the company’s submission. For full
justification for not providing a random effects model, see question A10 of the clarification response.

Summary of methodology

Patient-level data (PLD) were available from all included trials except for PO25, so the Kaplan-Meier (KM)
curves were digitised to produce PLD

The KM curves for PFS and OS were inspected and showed violation of proportional hazards assumptions,
suggesting that traditional methods for NMA using pooled hazard ratios were not appropriate

Alternative methodology by Ouwens et al allows the use of PLD to estimate the treatment effect on the
parameters of the parametric distributions applied in the model (i.e. to estimate the shape and scale
parameters of the parametric curve)

A fixed effects NMA was judged most appropriate due to the limited number of studies. The company
acknowledges this has less flexibility than a random effects model (fewer parameters) and may not fit the
data to the curve as well.

Shape and scale parameters (for the chosen distribution; Weibull, Gompertz, log-logistic, lognormal or
generalised gamma) were estimated for the baseline comparator (anastrozole; anchor) and used to
estimate shape/scale for the other comparators

Method allows modelling of long-term survival without the assumption of proportional hazards, referred to
as the ‘all shapes’ model. The company also explored the effect of assuming proportional hazards, referred
to as the ‘no shape arm’ model (shape parameter is fixed between the treatment arms — less flexible)
Based on the log-cumulative hazard plots and visual inspection of the improved curve fits, the ‘all shapes’
model was chosen to provide the base case survival curves for PFS and OS used in the economic model
(i.e. no proportional hazards assumption)
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ITC: network of evidence

ANASTROZOLE
FIRST matched
n=153 (75%) North American matched
FALCON matched n=253 (72%)
n=462 (100%) Target matched n=260 (39%)
FULVESTRANT [===============x TAMOXIFEN
20 mg
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A Y
A Y
LY
LY
A Y
\\
\\ PO25 n= 907
“ Not matched

Yy LETROZOLE

see section 4.10 of the company’s submission for full details on the indirect
treatment comparison.

For those trials where patient-level data was available (see notes page on previous slide)
the inclusion and exclusion criteria from the FALCON trial was applied to each treatment
arm in both trials to better match the FALCON trial population. This couldn’t be
accomplished with the PO25 trial as only reconstructed patient-level data was available.

Outcomes to be compared in the ITC were PFS or TTP and OS. TTP was commonly
reported among the studies except for FALCON where PFS was reported but the
definitions of both are clinically similar. The ERG agree that the definitions of PFS and TTP
are similar and that the Milla-Santos study is not appropriate to include in the NMA.
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ITC results: PFS estimates from the

fixed effects model - Generalised gamma
model

See section 4.10.4 of the company’s submission for curve selection details

Parametric curve selection
Expert opinion suggested that generalised gamma, lognormal and log logistic curves
provided realistic projections at 5 and 10 years for people treated with anastrozole.

Log-logistics had the best AIC/BIC fit but was rejected because of flattening of the
projected curve and the long-tail (over-estimating survival). The Weibull and Gompertz had
the highest AIC/BIC score but showed a better projected fit to the Kaplan-Meier PFS on
visual inspection but was judged too conservative.

The generalised gamma distribution was chosen as the most appropriate method of
extrapolating PFS based on visual inspection; the AIC and BIC values (second best fit — log
logistic provided the best fit) and clinical expert opinion for anastrozole. Please note
AIC/BIC statistical tests only provide a score of fit to the observed data.

‘Guidance from NICE’s Decision Support Unit recommends that the same parametric
models are applied for all treatment arms per outcome); therefore, the generalised gamma
distribution was chosen for all treatment arms. Alternative parametric functions for PFS
were explored in sensitivity analysis.'

National Institute for Health and Care Excellence Pre-meeting briefing — Fulvestrant for untreated
hormone-receptor positive locally advanced or metastatic breast cancer Issue date: [July 2017]



ITC results: OS estimates from the fixed
effects model - Weibull model

See section 4.10.5 of the company’s submission for full details of curve selection for
(015

Parametric survival curve selection

The Weibull had the lowest AIC/BIC, so provided the best fit to the observed data. Visual
inspections showed that Weibull and the generalised gamma provided similar fits, with
Weibull being slightly more conservative. The lognormal and log logistic curves were
rejected because of long tails over-estimating survival. Gompertz was rejected because it
was too conservative (no one alive at 10 years) and visually provided a very poor fit to the
data.

Expert opinion that only Weibull and generalised gamma provided realistic projections at 10
years.

The Weibull distribution was chosen as the most appropriate method of extrapolating OS
based on visual inspection; the AIC and BIC values (best fit) and clinical expert opinion for
anastrozole. As guidance from NICE’s Decision Support Unit recommends that the same
parametric models are applied for all treatment arms per outcome, the Weibull distribution
was chosen for all treatment arms. Using alternative parametric functions that provide
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plausible OS estimates (generalised gamma) were explored in sensitivity
analysis
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Clarification response: removal of
PO25 from the ITC

« PO25 differs to the other trials in the network
— No patient level data available

— Results are compromised by approx 50% cross-over after
progression and it is widely accepted that letrozole and anastrozole
have equivalent efficacy

+ ERG requested an analysis with PO25 removed from the ITC and equal

efficacy of letrozole and anastrozole assumed

North
FIRST American

FALCON TARGET i PO25
Fulvestrant anastrozole Tamoxifen \
. /4

« Company reported that removing PO25 had a minimal impact on the
estimated curve parameters for anastrozole, fulvestrant and tamoxifen
and the mean and median survival estimates

+ Included as a scenario in the cost effectiveness analysis

For full details see question A11 of the company’s clarification response
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Utility values used in the model

« Utility values were derived from a mixed models with
repeated measurements (MMRM) from the FALCON trial

— used direct EQ-5D-3L data from the trial
— used to account for repeated measurements of utility during the trial

— company explored the fit of a covariate-adjusted model but chose the
unadjusted model (progression was the only covariate) because it
was the best match to the NICE reference case

Health state Base case: MMRM
Progression-free (PF) 0.7511
Progressed disease (PD) 0.6913

Note; the company acknowledge the PD value used in the base case is higher than
those used in past appraisals

See section 5.4 of the company’s submission for full details of methods for HRQoL
used in the model

The EQ-5D-3L questionnaire was given at baseline and every 12 weeks until progression
or treatment discontinuation and during survival follow-up for those still on randomised
treatment. For those not on treatment at follow-up it was given 3 months after objective
disease progression.

The EQ-5D values were similar for both treatment arms in the FALCON trial; no statistically
significant difference was observed.

The MMRM model was used to account for repeated measurements of utility during the
trial and to estimate an association between the utilities and clinical events (PFS) in the
FALCON trial. The model was a regression model and the EQ-5D values were adjusted
with covariates, these included:

* Progression

+ Metastatic disease

* Prior chemotherapy

* Measurable disease
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» Visceral disease (reference=non-visceral disease)

» Stable disease (reference=progressive disease)

» Partial response (reference=progressive disease)

» Complete response (reference=progressive disease)

* Drug discontinuation

» Treatment group (reference=anastrozole)

To note; the statistical goodness-of-fit scores (AIC and BIC) were similar for
adjusted and unadjusted models.

Utility decrements due to adverse events
Adverse events and their duration, grade 3 and above, are included in the
model as disutilities - sourced from previous NICE submissions.

The ERG considers the company’s approach to including disutilities for
adverse events in the economic model is reasonable and notes that the effect
of adverse events on disutilities on the model results is negligible due to the
low frequency of serious adverse events.
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Utility values used in other technology appraisals
Troatment (submission) __ prs__—————Tpp
Trastuzumab emtansine (TA371) 0.78 (TRA) 05
0.72 (LAP+CAP)

Everolimus in combination with 0.7644 (EVE+EXE) 0.65
exemestane (TA295) 0.7571 (PLC+EXE)

Bevacizumab with capecitabine 0.784 (BEV+CAP) 0.774 0.496
(TA263) (CAP)

Lapatinib plus letrozole (TA257) 0.86 0.62

Trastuzumab plus anastrozole (TA257) [INE] 0.45

Eribulin (TA423) 0.715 (stable) 0.443
_ 0.790 (response) 0.16 (terminal)
Fulvestrant (TA239) 0.72 0.44
Bevacizumab plus weekly paclitaxel 0.65 (stable) 0.45
Gemcitabine plus paclitaxel (TA116) 0.72 (stable) 0.46

0.80 (response)
Trastuzumab plus paclitaxel (TA34) NR NR

BEV, bevacizumab; CAP, capecitabine; EVE, everolimus; EXE, exemestane; LAP, lapatinib; NR, not
reported; TA, technology appraisal; TRA, trastuzumab emtansine;.

See section 5.4 of the company’s submission for full details of methods for HRQoL
used in the model
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Resource use (1)

+ Total drug acquisition per 4-week cycle - based on estimated time-to-
treatment discontinuation (assumed to be until disease progression —
PFS) and compliance rate (sourced from the FALCON trial; fulvestrant
and anastrozole, 0.99; letrozole and tamoxifen assumed to be 1.00 full
compliance)

— Fulvestrant (15t 4 weeks): £1,044 .82, (after 15t 4 weeks): £522 .41
— anastrozole: £0.75, Letrozole: £1.52, Tamoxifen: £1.51
+ Disease management costs were based on NICE clinical guideline CG81
* Progression-free health state costs sourced from PSSRU 2015/16
— Total per 4-week cycle: £183.36
* Progressed disease health state costs sourced from PSSRU 2015/16
— Total per 4-week cycle: £704.67
+ Adverse event costs
— NHS reference costs sourced from previous NICE submissions

See section 5.5 of the company’s submission for full details on the resources, costs
and assumptions used in the model

Please note tamoxifen is a 30-day pack priced at £1.62 but no wastage is assumed in the
base case so the modelled price is lower.

Time to treatment discontinuation (TTD) assumed to be the same as PFS

The company assumes TTD to be until disease progression (when people start the next
treatment) because the curves for TTD and PFS are broadly similar. There is a small
separation of the curves in TTD for fulvestrant which the company state is most likely due
to the different dosing frequency of anastrozole and fulvestrant. Because the most frequent
reason for discontinuing treatment was due to disease progression it was assumed
reasonable that TTD would be the same as PFS.
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Resource use (2)

+ Subsequent treatment therapies & cost (2"? and 3™ line)
— no retreatment with fulvestrant assumed (expert opinion)

— the estimates for proportion of people going on to the next line of
treatment, duration and type of treatment was sourced from literature
(Kurosky, 2015; Yardley, 2013)

— second line: endocrine therapy, 54.35%; chemotherapy, 37.57%;
targeted therapy, 8.08%; no treatment, 0%

— third line: endocrine therapy, 24.02%; chemotherapy, 30.39%;
targeted therapy, 0%; no treatment, 45.59%

See section 5.5 of the company’s submission for full details on the resources, costs
and assumptions used in the model
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Summary of key modelling
assumptions

« Average treatment dosage assumed to account for dose reductions and
treatment gaps

- Subsequenttreatment costs are a weighted average
— this is applied as a one-off when people progress
« Subsequenttreatments only impact costs not on survival
— this is assumed to be captured in the overall survival estimate
« Population characteristics used from the FALCON trial - mean age 63.8 years
« Treatment duration is until objective disease progression
+ A mix of subsequent treatments are assumed for all people

— mix differs for fulvestrant and the comparators because fulvestrantis not
included in the treatment mix —i.e. those who receive fulvestrant are not
expected to be retreated with fulvestrant subsequently

« Costs and disutilities due to adverse events occur as a one-off in the first cycle of
treatment

See section 5.6 of the company’s submission for full list of variables and
assumptions used in the partitioned survival model.
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Company’s base case results

Treatments | Total Incremental | Incremental | Incremental Pairwise ICER

costs costs (fulvestrant
VS

comparator)

£26221 2. £29,991
£30572 268  £4,351 0.22 £19,702 £34,009
£32328 247  £1,756 -0.21 Dominated  £22,498
£49.431 3. £18,859 £34,099

Probabilistic ICERs fulvestrant; vs anastrozole, £33,762; vs letrozole, £31,264; vs tamoxifen,

£22,815

Please note the company found several calculation errors during clarification and
provided an updated model with revised ICERs (shown here). Please see the
appendix to the clarification response for these results and the ERG report.

Subgroup analysis

The company did not provide a subgroup cost effectiveness analysis for people with, or
without, visceral metastases because the clinical evidence found no statistical or clinically
significant difference in the clinical subgroup analysis.

Limitations
The company acknowledge the immaturity of OS data from the FALCON study is a
limitation and that inclusion of FIRST in the NMA was most likely the key driver for OS in

the model.

It is widely accepted that anastrozole is clinically similar to letrozole in terms of outcomes
but the NMA showed a statistical significant difference in the OS extrapolations. This is
mostly likely caused by cross-over in PO25 trial which could not be adjusted for because
the company had no access to the patient-level data.
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ERG comments on the results and validation (see section 4.3.8 to 4.3.10

of the ERG report)

Face validity — background of third-party experts are not known (clinical or
health economics)
Internal validity — a few calculation errors were found but these did not have
a significant impact on the results when corrected
External validity — comparison of OS data for fulvestrant and anastrozole to
the observed data from FIRST was reasonable
Choice of parameters and ranges in the deterministic sensitivity analysis
were reasonable but the ERG would have preferred an exploration of 95%
Cl for the health state utilities
» ICERs were most sensitive and shows there is considerable
uncertainty in the model results (i.e. long-term effectiveness) to OS
parameters
Scenario analysis yielded broadly similar results to the base case but the
ERG explored different OS distributions in its scenario analysis for
completeness
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Company’s base case results: survival
outcomes — time spent in health states

Timein PFS TimeinPD Time alive
Treatment months months months

Median Mean Median Mean Median Mean

Fulvestrant

16.96 2958 31.28 30.51 47.84 60.08

11.96 1956  27.60 29.38 39.56  48.95

1472 2216 2392 2126 3864  43.42
920 1316 27.60 3189  36.80  45.05

See section 5.7.2 of the company’s submission for full clinical outcomes of the
model
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Company’s deterministic sensitivity
analysis: fulvestrant vs anastrozole

Base case Lower value | Upper value
Parameter
(ICER) (ICER) (ICER)
(OS) fulvestrant: Weibull scale parameter £34,099 £338,729 £23,236

Health state utilities: PF £34,099 £42,187  £28613
£34000  £27193  £39.387

Treatment acquisition costs per 4 weeks:
£34,099 £28,371 £39,827
fulvestrant

€34009  £38502  £31,660

(OS) anastrozole: Weibull scale parameter £34,099 £36,757 £31,584

(PFS) anastrozole: gamma scale parameter £34,099 £31,560 £36,791

(OS) fulvestrant: Weibull shape parameter £34,099 £31,031 £35,450

See section 5.8 of the company’s submission for a list of all the scenario analyses
conducted by the company. For results based on the most recent corrected model,
see section 4.3.10 of the ERG report

Deterministic sensitivity analysis

‘The deterministic sensitivity analysis showed that the largest drivers across each of the
comparisons was the shape and scale parameters (for anastrozole) and differences in
shape and scale (for fulvestrant, letrozole and tamoxifen) for PFS and OS. Other key
parameters highlighted as being key drivers of changes in costs or QALY included the
health state utility values for progression-free and progressed disease, the discount rate for
costs and outcomes, and the treatment acquisition costs for fulvestrant’
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Company deterministic sensitivity
analysis: fulvestrant vs tamoxifen

Base case Lower value | Upper value
Parameter
(ICER) (ICER) (ICER)

(0S) tamoxifen: Weibull scale parameter £22,498 £19,408 £40,262
Health state utilities: PF £22 498 £25,502 £20,495
Treatment acquisition costs per 4 weeks:

£22 498 £18,330 £26,665
fulvestrant
Discount rate - Outcomes £22 498 £17,981 £25 976
Discount rate - Costs £22,498 £26,239 £20,495
(PFS) tamoxifen: gamma scale parameter £22.498 £19,975 £25710
(PFS) tamoxifen: gamma shape parameter £22,498 £21,151 £24,158
(0S) fulvestrant: Weibull scale parameter £22,498 £41,586 £18,470

See section 5.8 of the company’s submission for a list of all the scenario analyses
conducted by the company. For results based on the most recent corrected model,
see section 4.3.10 of the ERG report
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Key company scenario analyses

+ Using generalised gamma for OS instead of Weibull (PFS;
generalised gamma)

— no significant effect on ICERs
— ICER for fulvestrant vs anastrozole decreased by £712

+ Using alternative parametric distributions for PFS (OS; Weibull) and
assuming equivalent efficacy for letrozole and anastrozole
(excluding PO25 from the NMA)

— fulvestrant vs letrozole ICER range £33,123 - £35,284
— fulvestrant vs anastrozole ICER range £33,079 - £35,252
— fulvestrant vs tamoxifen ICER range £22 233 - £24 442

+ Effect of using alternative utility values from literature (LIoyd, 2006;
assuming a lower value for PD)

— no significant effect on ICERs but the ICER for fulvestrant vs letrozole
increases by approx. £5,000

See section 5.8 of the company’s submission for a list of all the scenario analyses
conducted by the company. For results based on the most recent corrected model,
see section 4.3.10 of the ERG report

Scenario analysis of alternative PFS parametric distributions

The scenario analyses showed there was little difference when alternative distributions
were used in the base case model but there were large differences in the ICERs when
alternative curves were used for an alternative model where proportional hazards were
assumed , especially when the log curves are used and in comparison to letrozole.

To note; the company only explored alternative curves for PFS and kept the Weibull model
for OS.

Scenario analysis of alternative utility values

The company explored the effect of alternative utility values in the model:

The company acknowledged that the PD values used in the base case may overestimate
the true impact of disease progression on HRQoL in first-line metastatic patients so
decrement utility values from a model found in literature (Lloyd model) were combined with
the MMRM model to estimate a new lower utility value for the PD state (0.491 instead of
0.69). Values from the Lloyd model were tested directly too (similar PF values but lower PD
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values)
This had little impact on the ICERSs for anastrozole or tamoxifen but increased
the ICER vs letrozole by around £5k per QALY gained (approx. £35,000)
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ERG comments: ITC

« Agrees there are violations of proportional hazards in the plots for the studies
included in the NMA, therefore using the alternative NMA method for the base
case is reasonable

« ERG prefers to exclude PO25 - widely accepted that anastrozole and letrozole
have similar efficacy and PO25 is the only trial without patient-level data

+ ERG accepts that only a fixed-effects model was possible butis concerned that
the inability to conduct random-effects analyses means that the potential
uncertainty may not be adequately captured

+ Re ‘matching’ the inclusion and exclusion criteria of included studies to FALCON
to create a homogenous population:

— ERG notes that ‘matching’ reduces the sample size of the comparator
studies and breaks randomisation but considers that the advantages of
reducing heterogeneity outweigh these disadvantages

— unclear whether ‘matching’ excluded people with HER2+ breast cancer from
the comparator studies — people with HER2+ breast cancer would be
expected to respond less well to treatment thereby putting the comparator
studies at a disadvantage

See section 3.3 of the ERG report for full interpretation of the company’s results
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ERG comments: model structure and
extrapolations

* The model approach is appropriate and consistent with the clinical
pathway for advanced breast cancer

* The generalised gamma provides a good fit to PFS from FALCON and
therefore deemed reasonable for modelling PFS

« The ERG note that the OS data from FALCON is immature so much of
the data that informs the OS extrapolation is from FIRST — the Weibull
provided a good fit to OS from FIRST and therefore deemed reasonable
for modelling OS

— ERG expects the cost effectiveness results to be higher when mature
OS data from FALCON become available because the OS benefit
may mirror PFS (i.e. be lower than in FIRST)

* The company did not extrapolate time-to-treatment discontinuation (TTD)

beyond the trial therefore it cannot be evaluated if PFS is a good proxy
for TTD

See section 4.3.3 to 4.3.5 of the ERG report for full details
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ERG comments: adverse events,
HRQoL and resource use

+ Errors were found in some adverse event incidence rates and utility
decrementvalues

— ERG concludes that adverse events have only a minor impact on the results
because of the low frequency of serious events in the trial

* The use of EQ-5D data from FALCON for utility data is appropriate and
consistent with the NICE reference case

+ Disagrees with company’s assumption that 32% of people will receive
fulvestrant in primary care and basing management costs on NICE
clinical guideline CG81

— primary care assumption removed based on clinical opinion

— management costs amended (CG81 refers to people receiving
chemotherapy not endocrine therapy) to be more consistent with clinical
opinion and previous clinical trials for aromatase inhibitors (Karnon et al.)

+ Disagrees with subsequent therapy assumptions

— proportion receiving second line endocrine therapy would be higher
(company estimate, 54.35%; ERG estimate, 67 - 80%) than chemotherapy

See section 4.3.6 and 4.3.7 of the ERG report for full details
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ERG exploratory analyses

+ Scenario 1 - different parametric distributions for OS

— no significant effect on ICER, except Gompertz, which provided a poor fit to
the data therefore the results should be treated with caution

+ Scenario 2 - effect of changes in the scale parameter for OS

— ICERs were most sensitive to OS parameters and shows there is
considerable uncertainty in the model results (i.e. long-term effectiveness)

— ICERs for fulvestrant vs anastrozole vary between £40,761 and £208,231
+ Scenario 3 - resource use for PFS and PD data from Karnon et al.
— the ICER for fulvestrant vs anastrozole falls by £2,015
+ Scenario4 - subsequenttherapy based on clinical opinion
— the ICER for fulvestrant vs anastrozole decreases by £53
+ Scenario 5 - assume equal efficacy for letrozole to anastrozole
— exclusion of PO25 study has almost no impact on base case ICER
« Scenario 6 - no administration of fulvestrant in primary care
— the ICER for fulvestrant vs anastrozole increases by £1,397

See section 4.4 of the ERG report for full details
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ERG scenario analysis 2: using a range to
the upper bound of OS scale parameter

Base case ICER .

Scenario 2: Fulvestrant Incremental scale parameter

Letrozole £29.991 £33,475
Anastrozole £34,099 £40,761
Tamoxifen £22.498 £24.432
Scenario 2: Fulvestrant Incremental scale parameter

Letrozole £29,991 £38,326
Anastrozole £34,099 £52,405
Tamoxifen £22.498 £27,146
Scenario 2: Fulvestrant Incremental scale parameter

Letrozole £29,991 £45,842
Anastrozole £34,099 £79,337
Tamoxifen £22.498 £31,404
Scenario 2: Fulvestrant Incremental scale parameter

Letrozole £29,991 £59,000
Anastrozole £34,099 £208,231
Tamoxifen £22.498 £39,027

Fulvestrant
Vs

Fulvestrant
Vs

Fulvestrant
Vs

Mjauaq juessaalny Bujsealsaq

Fulvestrant

Vs

See section 4.4 of the ERG report for full details

‘The ERG notes that the OS data from the FALCON trial are immature. Therefore OS for
fulvestrant vs, anastrozole is largely based upon the FIRST trial. The ERG notes that the
gain in PFS for fulvestrant compared to anastrozole was significantly lower in the FALCON
trial than in the FIRST trial and therefore suggests that it is likely that the OS benefit will
also be lower in the FALCON trial than in the FIRST trial. Given the sensitivity of the model
results to changes in OS, the ERG therefore considers there is some uncertainty in the
cost-effectiveness estimates and the ICERs are likely to be higher when the full results of
the FALCON trial become available.’
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ERG exploratory base case results:
combines scenarios 3 to 6

Treatments | Total Increment |Incrementa |Incremental Pairwise
costs al costs ICER
(Fulvestrant
Vs
comparator)

£11,336 268 - - - -
£11,356 268 - - - £33,455

£11,852 247  £496 -0.21 Dominated  £23,687
ATWEI i1 £29 866 £33,455 -

Probabilistic ICERs fulvestrant; vs anastrozole, £32,956; vs letrozole, £32,983; vs

tamoxifen, £23,999

See section 4.4 of the ERG report for full details
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Innovation & equalities

Innovation

* Fulvestrant has a different mechanism of action because it's the only
drug to block the effects of oestrogen

— this could delay acquired resistance and increase OS

+ Fulvestrant has a different and manageable tolerability profile compared
to aromatase inhibitors and chemotherapy

» |Intramuscular route of administration

— suited to people unable to swallow (e.g. older people) — increases
adherence and length of treatment

Equality

+ Intramuscular administration may be suited for people protected by
equality legislation

See section 2.5 of the company’s submission and clinical expert statements for full
details
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Key issues: cost effectiveness

+ Whatis the committee’s view on the approach used to estimate
treatment effects in the economic model?

— Is the ‘matched’ population relevant to the decision problem?

— Does generating a more homogenous sub-group for the NMA
outweigh the potential bias associated with violating trial
randomisation?

* Whatis the committee’s view on the robustness of the estimated OS
based on the survival extrapolations?

+ Whatis the committee’s view on the estimated health utilities?

+ Whatis the committee’s view on the cost effectiveness estimates for
fulvestrant

— compared with anastrozole, letrozole and tamoxifen?

« Whatis the committee’s view on the sensitivity of the ICERs to changes
in the OS parameter?

National Institute for Health and Care Excellence Pre-meeting briefing — Fulvestrant for untreated
hormone-receptor positive locally advanced or metastatic breast cancer Issue date: [July 2017]
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1 Executive summary

1.1 Statement of decision problem

The remit from the Department of Health for this appraisal was:

To appraise the clinical and cost effectiveness of fulvestrant within its

marketing authorisation for oestrogen-receptor positive (ER+), locally

advanced or metastatic breast cancer in postmenopausal women not
previously treated with endocrine therapy.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in

the company submission

Rationale if different from the
final NICE scope

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

Population Post-menopausal people with Same as final scope issued by N/A
locally advanced or metastatic NICE.
hormone receptor-positive breast
cancer, who have not received
endocrine therapy
Intervention Fulvestrant Same as final scope issued by N/A
NICE.
Comparator (s) e Aromatase inhibitors (such | Same as final scope issued by N/A
as anastrozole and NICE.
letrozole)
If aromatase inhibitors are not
tolerated or are contraindicated:
e Tamoxifen
Outcomes The outcome measures to be Same as final scope issued by N/A
considered include: NICE.
e overall survival
e progression free survival
e response rate
e adverse effects of treatment
e health-related quality of life.
Economic The reference case stipulates that | Same as final scope issued by N/A
analysis the cost effectiveness of NICE.
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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.
Subgroups to be | If the evidence allows the following | Same as final scope issued by N/A
considered subgroups will be considered: NICE.

people with visceral disease and
people with non-visceral disease.
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.
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1.2 Description of the technology being appraised

Fulvestrant 500mg is an oestrogen receptor (ER) antagonist that binds to the ER in a
competitive manner, with an affinity comparable to that of oestradiol, and
downregulates the ER protein in human breast cancer cells. Fulvestrant 500mg
targets and degrades the ER by exerting selective ER downregulation,
antiproliferative activity and induction of apoptosis in a dose-dependent manner (1).
It binds competitively to ERs, with an affinity 100 times that of tamoxifen, to
completely inhibit oestrogen signalling (1, 2). ER function is blocked by inhibition of
ER dimerisation, reduced nuclear uptake of the drug-receptor complex and
prevention of ER binding to oestrogen-responsive genes (3). In addition, the turnover
of ER is increased, the half-life of the protein is reduced, and the receptor is rapidly
degraded, resulting in downregulation of the ER protein in breast carcinoma cells,
making the receptor unavailable or unresponsive to oestrogen or oestrogen agonists
(1, 3, 4).

Table 2: Technology being appraised
UK approved name and Fulvestrant (Faslodex®)

brand name

Marketing Fulvestrant is being considered for a change in
authorisation/CE mark the marketing authorisation. CHMP opinion is
status expected in late June 2017, with full marketing

authorisation expected in late August 2017.

Indications and any According to the existing marketing authorisation,
restriction(s) as described | fulvestrantis indicated for the treatment of

in the summary of product postmenopausal women with oestrogen receptor
characteristics positive (ER+), locally advanced or metastatic
breast cancer for disease relapse on or after
adjuvant anti-oestrogen (AO) therapy, or disease
progression on therapy with an AO.

The proposed change in marketing authorisation
would amend this to:

Faslodex is indicated for the treatment of
oestrogen-receptor positive, locally advanced
or metastatic breast cancer in
postmenopausal women:
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e not previously treated with prior anti-
oestrogen or aromatase inhibitor
therapy’ or

e with disease relapse on or after
adjuvant anti-oestrogen therapy, or
disease progression on anti-oestrogen

therapy

Method of administration | The recommended dose is 500mg to be
and dosage administered intramuscularly (IM) into the
buttocks (gluteal area) slowly (1-2 minutes
per injection) as two 5 mL injections, one in

each buttock, on days 1, 15, 29 and once

monthly thereafter.

1.3 Summary of the clinical effectiveness analysis

Evidence for the clinical efficacy and safety of fulvestrant 500mg in postmenopausal
women with oestrogen-receptor positive, locally advanced or metastatic breast
cancer who have not previously been treated with endocrine therapy comes from 2
RCTs: FIRST and FALCON. FIRST was a Phase I, randomised, open-label non-
inferiority study of fulvestrant 500mg versus anastrozole 1 mg in postmenopausal
women with advanced disease previously untreated with endocrine therapy (or at
least a year after completing adjuvant endocrine therapy) (5). The results of the
FIRST study showed an efficacy benefit for fulvestrant 500mg compared with
anastrozole as first line endocrine therapy for patients with ER+ ABC, and supported

further investigation of fulvestrant 500mg in this clinical setting.
FIRST

Fulvestrant 500mg demonstrated a significant increase in time to progression (TTP)
compared with anastrozole (HR: 0.66; 95% CI: 0.47-0.92; p=0.01) Robertson 2012).
The median TTP for fulvestrant 500mg was 10.3 months longer than for anastrozole
(23.4 months vs. 13.1 months, respectively). Furthermore, a follow-up analysis when
approximately 65% of deaths had occurred demonstrated that fulvestrant 500mg
significantly improved OS when compared with anastrozole (HR: 0.70; 95% CI: 0.50-
0.98; median 54.1 months vs. 48.4 months, respectively; p=0.041) (6). Indeed, in an
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exploratory subgroup analysis of OS in patients who had not received prior
endocrine therapy the benefit was even greater (HR: 0.63; 95% CI: 0.42 — 0.93) (6).

FALCON

Following on from FIRST, the Phase Ill, randomised, double-blind, parallel-group,
multicentre, FALCON study (7) was conducted to confirm the superior efficacy and
acceptable tolerability of fulvestrant 500mg versus anastrozole (the SoC). The
proposed patient population of endocrine therapy-naive postmenopausal women
with ABC reflected the population of patients who had experienced a clinical benefit

in the FIRST study (5) and those most likely to benefit from the study treatment.

This primary objective was met, with a statistically significant improvement in
Progression Free Status (PFS, directly analogous to the TTP metric used in FIRST)
observed in the fulvestrant 500mg arm compared with the anastrozole arm
(p=0.0486) (8). Median PFS was 2.8 months longer in the fulvestrant 500mg arm
(16.6 months; 95% CI: 13.83-20.99) than in the anastrozole arm (13.8 months; 95%
Cl: 11.99-16.59). The hazard ratio (HR) was 0.797 (95% CI: 0.637-0.999). The OS
data were immature at the time of interim analysis (only 31% of events had been
reached), to the extent that median OS could not be calculated. There was no
statistically significant difference in OS between treatment with fulvestrant 500mg or
anastrozole (HR: 0.875; 95% CI: 0.629-1.217; p=0.4277).

Table 3: Summary outcome data for studies using fulvestrant in untreated
advanced BC patients

FIRST ITT (6, 9) FIRST endocrine naive FALCON ITT (7)
(N=205) (6, 9) (N=462)
(N=153)

Median FUL: 23.4 months N/A FUL: 16.6 months
PFS/TTP ANA: 13.1 months ANA: 13.8 months
HR (95% CI) 0.66 (0.47-0.92) 0.52 (0.35-0.77) 0.797 (0.637-0.999)
Progression FUL: 62% N/A FUL: 62%
Events ANA: 77% ANA: 72%
Median OS FUL: 54.1 months N/A Not reached

ANA: 48.4 months
HR (95% CI) 0.70 (0.50-0.98) 0.63 (0.42 - 0.93) 0.88 (0.63-1.22)
Deaths FUL: 62% FUL: 60% FUL: 29%

ANA: 72% ANA: 74% ANA: 32%
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Overall, HRQoL (FACT-B TOI score and EQ-5D) was maintained and similar in both
treatment groups. Indeed, as well as providing support for the use of fulvestrant
500mg in mBC patients who are endocrine-naive, both FALCON and FIRST are the
latest in a number of studies to demonstrate clinical benefits in BC patients at later

stages of the treatment pathway (i.e. CONFIRM).
INDIRECT TREATMENT COMPARISON

A comprehensive network of evidence was available to potentially compare
fulvestrant 500mg with all the comparators of interest in the final scope; anastrozole
(via FALCON (7) and FIRST (5)), tamoxifen (via comparison with anastrozole in
North America (10) and TARGET (11) studies) and letrozole (via comparison with
tamoxifen in PO25 trial (12)). It is worth noting that the inclusion of PO25 is
somewhat controversial given that subjects recruited to that study had a lower
proportion of hormone-receptor (HR) +ve disease and the OS results are
compromised by approximately 50% cross-over of therapies after progression (12).
Nevertheless, in order to make a comparison against letrozole, PO25 remains the
only source of evidence in this setting. Visual inspection of the Kaplan-Meier survival
plots indicated ‘crossing of survival curves’ and suggested that traditional methods
for network meta-analysis (NMA) using pooled hazard ratios (HR) are not
appropriate. An alternative method of NMA which is not reliant on an assumption of
proportional hazards was used to estimate the effect of treatment on the shape and
scale of parametric survival distributions derived from all the available RCT evidence
(13).

The generalised gamma distribution was chosen as the most appropriate method of
extrapolating PFS based on visual inspection; the AIC and BIC values (second best
fit) and clinical expert opinion for outcomes for patients treated with standard of care
(anastrozole). Similarly, the Weibull distribution was chosen as the most appropriate
method of extrapolating OS based on visual inspection; the AIC and BIC values
(best fit) and clinical expert opinion. The predicted mean and median time to
progression, time in progressed disease and time alive for each arm of the

simulation are summarized in Table 4.
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Table 4: Survival outcomes; time (mean and median) spent in health states,
undiscounted

Treatment Time in PFS (months) | Time in PD (months) Time alive (months)
Median Mean Median Mean Median Mean
Fulvestrant 16.56 29.58 31.28 30.51 47.84 60.08
Anastrozole 11.96 19.56 27.60 29.38 39.56 48.95
Letrozole 14.72 22.16 23.92 21.26 38.64 43.42
Tamoxifen 9.20 13.16 27.60 31.89 36.80 45.05

Abbreviation: PD, progressed disease; PFS, progression-free survival.

These predictions are similar to those calculated for letrozole in a recent appraisal by

NICE (ID915), providing reassurance that the methods used are robust (Table 5).

Table 5: Comparison of PFS and OS predictions for Als in NICE appraisals

Anastrozole | Letrozole | Letrozole
Outcome (NMA) (NMA) (ID915)
Median PFS (months) 12.0 14.7 15.7
Patients progression-free at 30 months | 19% 23% 21%
Median OS (months) 39.6 38.6 35.1
Patients alive at 48 months 41% 37% 30%
Mean OS (months) 48.9 43.4 38.9
1.4 Summary of the cost-effectiveness analysis

A cohort-based partitioned survival model was developed to evaluate the cost-
effectiveness of fulvestrant 500mg. The model is comprised of three mutually
exclusive health states: progression-free survival (PFS) [receive first line hormonal
therapy], progressed disease (PD) [receive subsequent therapies] and death (due to
any cause). The model adopts an NHS/PSS perspective and includes the resource
use and costs associated with disease management, treatment acquisition,
administration, adverse events and terminal care. Ultilities for both time spent in PFS
and PD health states were calculated from EQ-5D responses collected from patients
enrolled in the FALCON study (7).

The model considers a lifetime horizon (<30 years), and the cycle length is 4 weeks.
Costs and health-state utility values are allocated to each health state and multiplied
by state occupancy to calculate the weighted costs and QALYs per cycle by taking

the average between the number of patients present at the beginning of the cycle
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and the number of patients at the end of the cycle (half cycle correction). An annual

discount rate of 3.5% is applied to costs and outcomes.

In the base case analysis, the efficacy of the treatment options (fulvestrant,
anastrozole, letrozole or tamoxifen) were derived from the results of the NMA
described previously. An incremental analysis of fulvestrant versus the aromatase
inhibitors demonstrated that letrozole was associated with the lowest overall cost
(£25,928), followed by anastrozole (£30,261) and fulvestrant (£49,165). This resulted
in an ICER for anastrozole versus letrozole of £19,621 per QALY, and for fulvestrant
versus anastrozole of £34,179 per QALY. A comparison of fulvestrant versus
tamoxifen produced an ICER of £22,655 per QALY for those patients in whom
aromatase inhibitors are not tolerated or contraindicated (Table 6). These results
varied by no more than approximately 5% in a probabilistic sensitivity analysis

demonstrating the stability of the model outcomes.

In one-way deterministic sensitivity analyses, model outcomes were most sensitive
to the health state utility values employed and the parametric functions used to
extrapolate overall survival. The impact of 5 parametric functions were explored for
PFS and OS. OS was found to be accurately modelled by only 2 parametric
functions with the Weibull function chosen as the base case and the generalized
gamma function used as a sensitivity analysis. Other functions tested resulted in

implausible estimates for OS and were not explored further.

The ICERSs for fulvestrant versus anastrozole, letrozole and tamoxifen when OS is
modeled by the generalized gamma distribution (the only other distribution that
provided a clinically plausible extrapolation) were £28,665, £33,387 and £22,183,
respectively. Scenario analyses were also conducted using alternative parametric
distributions for extrapolating PFS (Weibull, generalized gamma, Gompertz,
lognormal and loglogistic) when OS was modelled using Weibull models. Differences
in costs and outcomes relative to the base case were associated with different times
spent in pre- and post-progression health states. The ICERSs for fulvestrant versus
each comparator in these scenarios ranged from £22,402 to £35,340 demonstrating
the stability of the cost-effectiveness estimates from this model.
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Table 6: Incremental cost-effectiveness results

Technology (and Total costs Total life Total Incremental Incremental life | Incremental Incremental
comparators) years QALYs costs years QALYs analysis
Letrozole £25,928 3.399 2.455 - - - -
Anastrozole £30,261 3.736 2.676 £4,333 0.337 0.221 £19,621
Fulvestrant £49,165 4.475 3.229 £18,904 0.739 0.553 £34,179
Tamoxifen £31,941 3.479 2.469 - - - -

Fulvestrant £49,165 4.475 3.229 £17,223 0.996 0.760 £22,655
QALYs, quality-adjusted life years
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2 The technology

2.1 Description of the technology

Brand name: Faslodex 500mg
Approved name: Fulvestrant

Therapeutic class: Fulvestrant 500mg is an oestrogen receptor (ER) antagonist that
binds to the ER in a competitive manner with affinity comparable to that of oestradiol
and downregulates the ER protein in human breast cancer cells. Fulvestrant 500mg

can therefore be described as a Selective Oestrogen Receptor Degrader (SERD).
Chemistry

Fulvestrant is an ER antagonist. The chemical name is 7-alpha-[9-(4,4,5,5,5-penta
fluoropentylsulphinyl)nonyllestra-1,3,5-(10)-triene-3,17-beta-diol. The molecular

formula is C32H47F503S and its structural formula is presented in Figure 1.

Figure 1: Structural formula of fulvestrant (14)

OH

HO " (CH,),SO(CH,),CF,,CF,

Mechanism of action

Fulvestrant is an ER antagonist that binds to the ER in a competitive manner with
affinity comparable to that of oestradiol and downregulates the ER protein in human

breast cancer cells (14).

In vitro studies have demonstrated that fulvestrant is a reversible inhibitor of the

growth of tamoxifen-resistant, as well as oestrogen-sensitive, human breast cancer
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cell lines. In postmenopausal women, the absence of changes in plasma
concentrations of follicle-stimulating hormone (FSH) and luteinising hormone (LH) in
response to fulvestrant treatment (250 mg monthly) suggests no peripheral steroidal
effects (14).

Selective oestrogen receptor degraders (SERDs)

SERDs are a therapeutic strategy for ABC directed against the ER (1, 2). Fulvestrant
500mg targets and degrades the ER by exerting selective ER downregulation,
antiproliferative activity and induction of apoptosis in a dose-dependent manner (1).
It binds competitively to ERs, with an affinity 100 times that of tamoxifen, to
completely inhibit oestrogen signalling (1, 2). The complete abrogation of
transcription of ER-regulated genes and oestrogen signalling is due to the ability of
fulvestrant 500mg to block both the AF1 and AF2 functions of the ER (3).

Due to its steroidal structure and long side-chain, binding of fulvestrant 500mg to the
ER induces a conformational change within the receptor that triggers a series of
changes in ER function (3, 4). These include inhibition of ER dimerisation, reduced
nuclear uptake of the drug-receptor complex and prevention of ER binding to
oestrogen-responsive genes (3). In addition, the turnover of ER is increased, the
half-life of the protein is reduced, and the receptor is rapidly degraded, resulting in
downregulation of the ER protein in breast carcinoma cells, making the receptor
unavailable or unresponsive to oestrogen or oestrogen agonists (1, 3, 4). Fulvestrant
500mg also consistently reduces PgR levels in the tumour, making it first in a new

class of endocrine therapies and SERDs without agonist activity (1, 15).

Activity of fulvestrant 500mg has been confirmed in women previously treated with a
SERM, such as tamoxifen, or with a nonsteroidal Al, such as anastrozole (1).
Additionally, it does not show cross-resistance with tamoxifen, or the ER agonist
activity associated with tamoxifen (1, 3).
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2.2 Marketing authorisation/CE marking and health technology

assessment

Fulvestrant has a marketing authorisation in the UK (at the time of writing) for the
treatment of the treatment of postmenopausal women with oestrogen receptor
positive, locally advanced or metastatic breast cancer for disease relapse on or after
adjuvant anti-oestrogen therapy, or disease progression on therapy with an anti-
oestrogen. The current marketing authorisation for the 500mg dose was received
from the European Medicines Agency (EMA) on 16th March 2010 and was launched
in the UK on 3rd June 2010. Prior to this the EMA approved the marketing
authorisation for the now superseded 250 mg dose, on 10 March 2004, which was
launched on 1st June 2004.

A submission (a Type Il variation for a new indication) based on the FALCON study
(7) was submitted to the EMA for a procedure start on 24 November 2016. The

proposed target indication is as follows:

Faslodex is indicated for the treatment of oestrogen-receptor positive, locally
advanced or metastatic breast cancer in postmenopausal women:

e not previously treated with prior anti-oestrogen or aromatase inhibitor
therapy’ or

e with disease relapse on or after adjuvant anti-oestrogen therapy, or
disease progression on anti-oestrogen therapy

Approval is anticipated in late August 2017 (with CHMP opinion expected in late
June 2017).

Anticipated restrictions or contraindications

Contraindications in the current marketing authorization are:
e Hypersensitivity to the active substance, or to any of the other excipients
e Severe hepatic impairment

e Pregnancy and lactation
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Main issues discussed by EMA

There were no major issues with the evidence submitted identified by the
Rapporteurs which are expected to have any material impact on the current

appraisal.
Regulatory approval outside EU

Fulvestrant is currently being assessed by the Federal Drug Agency (FDA) in this
indication and a final decision is expected in || . 1t is also being assessed
by Japan’s Pharmaceutical and Medical Devices Agency (PMDA) in this indication
and a final decision is expected in || Gz

Health Technology Assessments
Fulvestrant in this indication is not currently being assessed by any HTA bodies.

Submissions to Scotland’s Scottish Medicine’s Consortium (SMC) and Canada’s

pan-Canadian Oncology Drug Review (pCODR) are expected in [JJj 2017.
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2.3 Administration and costs of the technology

Table 7: Costs of the technology being appraised

Cost Source
Pharmaceutical The solution for injection is a clear, (16)
formulation colourless to yellow, viscous liquid
Acquisition cost The current list price per pack of 2 x 5-mL 17)
(excluding VAT) * (250-mg) prefilled syringes is £522.41.
Method of Fulvestrant should be administered (16)
administration intramuscularly (IM) into the buttocks

(gluteal area) slowly (1-2 minutes per
injection) as two 5 mL injections, one in
each buttock.

Doses The recommended dose of fulvestrant is
500mg.
Dosing frequency Fulvestrant 500mg should be administered
on days 1, 15, 29 and once monthly
thereafter
Average length of a Treatment is recommended to continue until | Section 5.7
course of treatment disease progression. In the pivotal study,
the average exposure to fulvestrant was
29.6 months.
Average cost of a Total expected acquisition cost is £15,841 Section 5.7
course of treatment with administration and monitoring costs of
£2,458.
Anticipated average N/A N/A

interval between
courses of treatments

Anticipated number N/A N/A
of repeat courses of

treatments

Dose adjustments No dose adjustments are necessary. (16)
Anticipated care Secondary care and outpatient services N/A
setting

* Indicate whether this acquisition cost is list price or includes an approved patient access
scheme. When the marketing authorisation or anticipated marketing authorisation recommends
the intervention in combination with other treatments, the acquisition cost of each intervention
should be presented.

2.4 Changes in service provision and management

Fulvestrant 500mg is administered via IM injection once per month, compared with
current comparators taken as oral tablets once daily. It is therefore anticipated that
additional staff time in secondary care or outpatient services will be required to treat
eligible patients with fulvestrant 500mg.
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2.5 Innovation

Fulvestrant has a differentiated mechanism of action, whereby it is the only
endocrine therapy that blocks oestrogen, by targeting and degrading the ER. This
unique mechanism of action could potentially delay acquired resistance and increase
overall survival. The Phase Ill FALCON trial demonstrated the clinical superiority of
fulvestrant 500mg versus anastrozole 1mg in terms of PFS and fulvestrant 500mg
also showed significant improvements in PFS and OS in the Phase Il FIRST study.
Fulvestrant also has a different and manageable tolerability profile versus aromatase

inhibitors (Als) and chemotherapy (5, 7).

In addition, the IM administration has the potential to improve compliance and is
suitable for patients who have difficulty with oral therapies or when compliance may
be limited, for example in the elderly or those with psychiatric illness. Some
metastatic patients are no longer able to swallow, have poor compliance to daily
tablets, or are frail and unsuitable for chemotherapy (due to poor tolerability and
associated risks). The different route of administration for fulvestrant (intramuscular
injection) will enable these patients to remain on endocrine therapy for longer. Other

patients may simply wish to avoid the undesirable effects of chemotherapy.
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3 Health condition and position of the technology in

the treatment pathway

3.1 Overview of advanced breast cancer

Breast cancer is a disease in which malignant (cancer) cells form in the tissues of
the breast. Breast cancer can be described as in-situ (non-invasive), which is
confined to the ducts/lobules of the breast, or invasive. The most common type of
breast cancer is invasive ductal carcinoma, which begins in the cells of the ducts.
Lobular carcinoma begins in the lobes or lobules and is more often found in both

breasts than other types of breast cancer (18).

After a diagnosis of breast cancer, immunohistochemistry testing is carried out in
order to identify a patient’s molecular (oestrogen [ER], progesterone [PgR], and
human epidermal growth factor [HERZ2]) receptor status, which helps inform
treatment decisions (18). In addition to molecular categories, prognosis and therapy
choice may be influenced by the menopausal status of the patient (18). Menopausal
status has a substantial effect on a patient’s endocrine profile and some endocrine

therapies are specific to a woman’s menopausal status.

3.11 Endocrine receptor positive breast cancer

Endocrine receptor positive breast cancer is the most prevalent form of the disease,
with 81% of breast cancers expressing endocrine receptors at diagnosis (19). The
focus of this submission is on the oestrogen receptor positive (ER+) subset of
endocrine receptor positive breast cancer, which accounts for 96% of all endocrine
receptor positive breast cancers; the remainder being progesterone receptor positive
(PgR+) (19). Of note, PgR expression is generally considered a surrogate of ER
positivity as PgR expression requires a functioning ER (20). In ER+ breast cancer,
oestrogen binds to the ER triggering a series of processes which result in the
stimulation of cell growth and proliferation (21). As ERs play a key role in cell
proliferation, the expression of these receptors is the primary indicator of the
potential response to endocrine therapy (22). While ER+ disease is the predominant

breast cancer in all age groups, the relative incidence of ER positivity increases with
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age, such that breast cancers in postmenopausal women are mostly ER+ at

diagnosis (20).

Based upon expression of endocrine receptors and HER2 molecular receptors,

breast cancers fall into four subcategories:

e HER2+ (ER-, PR-, HER2+)
e Luminal A, and Luminal B (ER+, PRt, HER21t)

o Both are ER+ and can be PR+ or PR- (23). The difference lies in the
presence or absence of HER2 (24)

= Luminal A (ER+ and/or PR+, HER2- and CK8/18+);
* Luminal B (ER+ and/or PR+, HER2+ and CK8/18+)

e Triple negative breast cancer (TNBC)/Basal-like breast cancer (ER-, PR-, and
HER2-) (24).
These categorisations are both prognostic for disease progression (ER+ having the
most favourable prognosis and TNBC the worst) and predictive of response to

endocrine and HER2 targeted therapies(18).

Metastatic breast cancer is where the cancer has spread from the breast to other
tissues, most often bones, the lungs, or the liver (25). Visceral metastasis (i.e.,
metastasis to internal organs including the liver, lungs and body cavities like the
pleura and peritoneum) confers a worse prognosis than bone metastasis alone (26,
27). Brain metastases are observed in 15% to 30% of women with advanced breast
cancer (ABC) and have a poor prognosis, with a median survival from the time of
development of brain metastases of 3 to 6 months in women with breast cancer (28,
29).

3.1.2 Pathophysioloogy of endocrine receptor positive breast

cancer

Under normal conditions oestrogen and progesterone are important regulators of
breast growth and development however; they also play important roles in the
pathogenesis of breast cancer (30). In ER+ breast cancer, genetic dysfunction and

increased cellular levels of ERs drive cancer cell proliferation and metastasis (21).
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In women with ER+ breast cancer, oestrogen, through binding to the ER, can
contribute to the growth and proliferation of normal and cancerous breast tissue cells
(31). The ER is a member of the nuclear receptor superfamily that acts as a ligand-
dependent transcription factor (32). The biological effects of oestrogen are mediated
by its binding to one of the structurally and functionally distinct ERs (ERa and ERp).
ERa is the major ER subtype in the mammary epithelium and plays a critical role in
mammary gland biology as well as in breast cancer progression. Binding of
oestrogen to ERa, to form the oestrogen-ER complex, induces receptor dimerisation
allowing the ligand-activated ERa to translocate to the nucleus, bind to the
responsive element in the target gene promoter, and stimulate gene transcription
and the expression of proliferation factors (genomic/nuclear signalling; Figure 2) (15,
21, 31). In addition, ER outside of the nucleus can indirectly regulate gene activation

through non-genomic “cross-talk” with other cell-signalling pathways (15).

PgRs play a similar role to that of ERs in breast cancer biology. They function not
only as critical regulators of transcription, but also to activate signal transduction
pathways, many of which are involved in pro-proliferative signalling in the breast
(33).

Figure 2: The role of the ER in breast cancer
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Source: Adapted from (34)

Ap1: Activation protein 1; CoA: Co-activators; EGFR: Epidermal growth factor
receptor; ER: Oestrogen receptor; ERE: Oestrogen response element; Erk:
Extracellular signal-related kinase; Fak: Focal adhesion kinase; HER2: Human
epidermal growth factor receptor 2; IGFR: Insulin-like growth factor; M: Methylation;
PELP1: Proline, glutamate and leucine-rich protein 1; PI3K: Phosphoinositide 3-
kinase; RE: Response element; RTKs: Receptor tyrosine kinases; Sp1: Specificity
protein 1; Src: Sarcoma genes; SRE: Serum response element; TF: Transcription
factor

3.2 The effects of advanced breast cancer on patients, carers and
society

Mortality

Breast cancer is a leading cause of cancer death amongst women worldwide with
around 522,000 deaths from breast cancer in 2012 (35). Breast cancer is also the
leading cause of cancer death in Europe for women and the third most common
cause of cancer death overall, with more than 131,000 deaths from all forms of
breast cancer in 2012 (36).

ER+ HER2- ABC is largely incurable and fatal; 44% of women with ABC die within 5
years of diagnosis, rising to over 70% in patients with Stage IV disease (37-39). The

5-year relative survival of women with Stage IV breast cancer was reported as
25.3% in the US (2008-2012) and 14.7% in the UK (2002-2006) (40, 41).

Disease progression

Approximately 6% of women with incident breast cancer have advanced disease at
initial presentation, termed “de novo metastatic disease” (42). Of these patients, a
panel of UK Breast cancer Oncologists estimated that 40% have visceral disease
(defined as metastasis to internal organs of the body, including liver, lungs or brain)
while 60% have non-visceral metastasis only (including bone, soft tissue and lymph
nodes). An additional 20% to 40% of women with breast cancer develop advanced

disease at some point following diagnosis (42).

The majority of women with advanced disease develop bone metastases, which
have been observed in 73% of women with ABC (27). Although bone metastases

can have severe and debilitating consequences for patients including fractures,
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hyperkalaemia, and bone pain, they are not usually life-threatening, unlike other
common sites of metastases such as the lung, pleura, liver, and brain (25). Visceral

metastasis confers a worse prognosis than bone metastases (26, 27).
Burden of disease

ABC is a largely incurable disease, which has a severe impact on a patient’s quality
of life (QoL). This detrimental impact on QoL has been demonstrated in several
studies. Firstly, women with breast cancer experience a significant decrease in their
global QoL over 18 months from diagnosis, as measured by the EORTC QLQ-BR23
questionnaire (43). Secondly, a bibliographic literature review of health-related QoL
(HRQoL) in breast cancer publications between 1974 and 2007 found that women
receiving treatment experience several side-effects and symptoms that negatively
affect their QoL, including pain, fatigue, and postmenopausal symptoms (44). Finally,
in terms of ABC, treatment for brain metastases negatively impacts QoL further.
Women who developed brain metastases have reported future uncertainty and

fatigue as the most prominent symptoms that impact their QoL (45).

In addition to the humanistic burden on patients, ABC also poses a burden on
caregivers; 69% of caregivers of women with ABC report some kind of adverse
impact on their work (46). In addition to the impact on their day-to-day lives,
caregivers report increases in depression and perceived burden as the patients'
functional status declines. At the start of the terminal period of the patients’ disease,

30% of caregivers reported being depressed (46).

3.3 The existing clinical pathway

Patients presenting with ER+ ABC who do not have imminently life-threatening
disease should preferably be treated with endocrine therapy (Figure 3) (47-50). This
is the target population in the present technology appraisal and a study of more than
17,000 patients with ER+/HER2- metastatic breast cancer in the UK found that 72%
were treated initially with hormone therapy (51). Patients who relapse on adjuvant
therapy or who suffer recurrence soon after completing adjuvant therapy are not
within the scope of the present appraisal. For ABC with imminently life-threatening
disease or symptoms (due, for example, to significant visceral organ involvement),

first line chemotherapy is recommended. If these are ineffective or contraindicated,
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then sequential systemic monotherapy involving taxanes (paclitaxel and docetaxel),

capecitabine, or vinorelbine is recommended.

Some women suffer recurrence or progression after a first line of Al therapy and may
be switched to a second line Al such as exemestane (potentially in combination with
everolimus). The use of everolimus in combination with exemestane for treating
advanced HER2-ve HR+ breast cancer after endocrine therapy in the Cancer Drugs
Fund (CDF) has recently been recommended by NICE (52). Market research also
suggests that although fulvestrant is not recommended in England or Wales for this
indication, some NHS trusts may offer it to women who have suffered recurrence or

progression following treatment with aromatase inhibitors (53).

Figure 3: The NICE treatment pathway for ABC showing the likely positioning
for fulvestrant 500mg (adapted from (50))

Women with oestrogen receptor-positive advanced breast cancer
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on treatment with an aromatase inhibitor in premenopausal women with ER-positive tumours

* if disease is imminently life-threatening or requires early relief of symptoms because of
significant visceral organ involvement
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Detailed data are lacking on how many lines of different endocrine therapies are
typically administered in the UK, but a panel of UK Breast Cancer Oncologists have
estimated that the mean number of lines of endocrine therapy received would be

approximately 2.5 (54).

3.4 Current life expectancy

Prognosis of patients with ABC is poor compared with that of patients with early-
stage breast cancer, and survival rates fall as the disease advances: 5-year OS is
99% for women in the UK with stage | breast cancer, 90% for stage Il, 60% for stage
lll, and 15% for stage IV (metastatic) (55). Studies from European countries and the
US consistently report average OS for patients with HR+/HER2- ABC as <5 years
(10, 56-58). Median OS of women receiving their first post-adjuvant systemic therapy
can range from 32 to 48 months(12, 59, 60).

The duration of survival in postmenopausal women with endocrine sensitive, de novo
metastatic disease has been estimated to be 20-30% at 5 years by a panel of UK

Breast cancer Oncologists (54).

3.5 Relevant NICE guidance

NICE recommends endocrine therapy as first line treatment for the majority of
women with ER+ HER2- ABC (NICE 2015). Als (either nonsteroidal or steroidal) are
offered to postmenopausal women with ER+ HER2- breast cancer, with no prior
history of endocrine therapy, or those previously treated with tamoxifen (Figure 3).
On disease progression chemotherapy may be selected as the most appropriate

next sequential therapy (NICE 2015).

Chemotherapy is offered as first line treatment for women with ER+ HER2- ABC
whose disease is imminently life-threatening or requires early relief of symptoms
because of significant visceral organ involvement, providing they understand and are
prepared to accept the associated toxicity (NICE 2015). For patients with ER+ ABC
who have been treated with chemotherapy as their first line treatment, endocrine

therapy is recommended following the completion of chemotherapy.
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Combination chemotherapy can be considered for patients with ABC for whom a
greater probability of response is important and who understand and are likely to
tolerate the additional toxicity (NICE 2015).

3.6 Other clinical guidelines

Although, most guidelines agree on the use of endocrine therapies as the standard
of care for ER+ HER2- ABC, at present, no definitive recommendations exist for the
optimal sequence of these therapies as single drugs or in combination with other
endocrine therapies, and as such, treatment must be individualised (31). Treatment
guidelines have also not deemed any particular chemotherapeutic regimen superior
for second line or further therapy, and no third line or later standard of care has been
established for treatment of ABC (61).

American Society of Clinical Oncology (ASCO) Guidelines 2016

The most recent guidelines (47) recommend that postmenopausal women with HR-
positive MBC should be offered Als as first-line endocrine therapy (Recommendation
1.1) (Figure 4).

In postmenopausal women, Als are considered to provide potentially better disease
control compared with tamoxifen in the first-line setting, without a benefit in OS.
According to the Expert Panel, available data suggest that either nonsteroidal (i.e.
anastrozole or letrozole) or steroidal (i.e. exemestane) Als can be used without
differential efficacy in patients without prior exposure to Als (or those experiencing
relapse >12 months after completing adjuvant Al therapy). Treatment is
recommended to be administered until disease progression is documented by

imaging, examination, or symptoms (47).

The Expert Panel acknowledged that there are situations in which chemotherapy is
appropriate as initial therapy for HR-positive MBC, including in patients with
immediately life-threatening disease or where tumour biology (eg, extremely low
levels of ER) makes endocrine treatment less likely to be effective. There was also
an recognition that although there is some limited evidence to suggest that

combinations of hormone therapy should be considered only in specific situations,
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ongoing trials evaluating additional settings and drug doses are expected to provide

further clarity in this area.

Figure 4: ASCO Guidelines for hormone therapy for post-menopausal women
with HR+ve mBC by line of therapy and adjuvant treatment (47)
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National Comprehensive Cancer Network (NCCN) Guidelines 2016

For women with ER+ HER2- ABC without visceral symptoms, three consecutive lines
of endocrine therapy are recommended before the initiation of chemotherapy (38,
62). Als, SERMs, and SERDs were the recommended first line agents in ER+
postmenopausal women, with modest evidence indicating a preference of Als (62).
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Palbociclib in combination with letrozole may be considered as a treatment option for

first line therapy for postmenopausal women with ER+, HER2- ABC.

European Society for Medical Oncology (ESMO) 3rd International Consensus
Guidelines on Advanced Breast Cancer (ABC3) 2016

Similar to most other guidelines, endocrine therapy is the preferred option for HR+
disease, even in the presence of visceral disease, unless there is visceral crisis or
concern/proof of endocrine resistance (63). The preferred first line endocrine therapy
for postmenopausal women depends on the type and duration of adjuvant endocrine
therapy as well as time is an Al or tamoxifen, depending on the type, duration of and
time elapsed since adjuvant endocrine therapy and can be an Al, tamoxifen or

fulvestrant.

In contrast with the ASCO guidelines (47), the ABC3 panel did not support the first
line combination of endocrine therapies due to lack of evidence, but recognised this

was an area of ongoing research.

3.7 Variations in established practice

Consistent with the range of biological subtypes of breast cancer and the diversity of
patient clinical characteristics, treatment histories and therapeutic responses, the
treatment of ABC is complex and strongly dependent on numerous patient-specific
factors (discussed in section 3.3). Patient characteristics and treatment history
should therefore be considered carefully when assessing the safety and efficacy of
ABC treatments in clinical trials, and when prescribing treatments in the clinic.
However, given the broad consensus of main clinical guidelines and the lack of novel
treatments in this setting in recent years, there is very little variation in UK practice

outside of NICE clinical guidelines outlined above (Section 3.5).

3.8 Equality issues

It is not expected that this appraisal will exclude or lead to a recommendation that
would have a different impact for people protected by equality legislation and/or have

a particular disability or disabilities to that of the wider of the population.
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4 Clinical effectiveness

4.1 Identification and selection of relevant studies

Search strategy

The objective of the systematic literature review (SLR) was to assess the clinical
efficacy, safety, and tolerability associated with pharmacological interventions as
first-line treatment for post-menopausal women with hormone receptor-positive,

locally advanced or metastatic breast cancer who had no prior hormonal treatment.

Comprehensive searches were run in the electronic databases and conference
proceedings listed below to identify studies which were potentially relevant to the
review. The complete search strategy is provided in Appendix A, but is summarised
in Table 8.

Table 8: Summary of the protocol for the systematic literature review

Parameter Inclusion/exclusion criteria in current review

Study designs | Randomized controlled trials (irrespective of blinding status)
Age: Adults (=18 years)

Gender: Female patients (in particular post-menopausal)
Population Race: Any

Disease: HR+, HER2 negative locally advanced or metastatic
breast cancer

Fulvestrant
Anastrozole Everolimus
Letrozole Bevacizumab
Tamoxifen Docetaxel
Toremifene Paclitaxel
Exemestane Abemaciclib
Interventions Abiraterone acetate Temsirolimus
Megestrol acetate Entinostat
Atamestane Alpelisib
Z-endoxifen Taselisib
Palbociclib Pictilisib
Ribociclib Buparlisib
Lapatinib

Any included intervention
Comparators Any pharmacological intervention
Placebo/best supportive care/observation

Language English language only
F_’ubllcatlon Database inception to 10 Jan 2017
timeframe

¢ HR+: Hormone receptor positive; HER: Human Epidermal Receptor
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Only randomized controlled trials (RCTs) published in the English language were

eligible for inclusion.

The following literature databases were searched from database inception to 10

January 2017:
e Embase®
* MEDLINE®
e MEDLINE® In-Process
e Cochrane Central Register of Controlled Trials

The following conference proceedings were hand searched for last three years (2013
to 2015):

e American Society of Clinical Oncology
e European Society of Medical Oncology
e San Antonio Breast Cancer symposium

Bibliography of systematic reviews and meta-analysis identified through database
searches were utilized for the identification of key studies. This ensured that
comprehensive evidence is included in the review. In addition, references of the

included studies were checked to identify any additional studies.
Study selection

Abstracts of citations found through the search strategy provided in Appendix A were
initially reviewed for inclusion based on title and abstract. Full-text copies were
ordered for studies that potentially met the inclusion criteria or where it was not
possible to determine whether the study could meet the inclusion criteria based on
abstract alone. Following the receipt of full-texts, eligibility criteria were applied to the
full-text publications. During the course of both full-text and abstract review,
screening was conducted by two independent reviewers, and any discrepancies

between them were reconciled by a third independent reviewer.
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Patient population

The patient population of interest to the review comprised adult females of any race
(Table 9).

Table 9: Population of interest to the review

Parameter Inclusion Notes

Age Adults Adult patients 218 years of age

Gender Females Female patients (in particular post-menopausal)
are of interest to the review

Race Any The objective of the review does not restrict it to
any particular race

Studies focusing on children or adolescents were excluded. Also, studies focusing
on pre-menopausal females were excluded. Studies which assessed a population
comprising both pre- and post-menopausal females were included only if sub-group

data for post-menopausal population was reported.
Disease

Patients with HR positive (expressing ER and/or PR), HER2 negative locally
advanced or metastatic breast cancer are of interest to the review. Studies which
enrol a mixed population of breast cancer and other diseases were only included if

there was subgroup data for breast cancer patient population.

The disease stage of interest is locally advanced or metastatic breast cancer,
therefore studies which reported the disease stage of interest were included. Studies
recruiting a mixed population of early and advanced disease stage were only

included if subgroup data for the disease stage of interest was reported separately.

HER2 receptor testing was not usually carried out in regular clinical practice until
mid-2000s, therefore, it is suggested not to restrict the eligibility criteria to HER2
negative population as it would result in exclusion of some important comparators
(64).

e |f subgroup ER/PR+ was not reported separately, as long as 70% of the
population met inclusion criteria they could be included
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o |If ER/PR+ status was unknown, a decision was made to consider study

inclusion

e |If subgroup HER2 was not reported separately, as long as 70% of the

population met inclusion criteria they could be included

e |If HER2 status was not clear or not reported, a decision was made to consider
inclusion (as HER?Z testing became standard) after many of the pivotal studies

were conducted

Further, the Cochrane handbook does not recommend exclusion of studies based on
diagnostic tests that were recently developed and that might not be used in earlier
studies (65).

Line of therapy

The SLR focuses on studies evaluating first-line treatment i.e. studies assessing the
effect of interventions on patients with endocrine naive HR+ (expressing ER and/or
PR) locally advanced or metastatic breast cancer. Studies enrolling patients who
were previously treated with hormonal therapy in the adjuvant setting were excluded
from the review. Also, patients who were receiving hormonal replacement therapy

(HRT) were not of interest to the review.
In-line with the Phase Ill FALCON trial (7), studies considering patients with EITHER:

e locally advanced disease not amenable to surgery or radiotherapy of curative
intent (patients may have had 1 line of cytotoxic chemotherapy, following

which they must remain unsuitable for therapy of curative intent)
OR

e metastatic disease (patients may have had 1 line of cytotoxic chemotherapy
as previous treatment of breast cancer but must show progressive disease

prior to enrolment

were included in the review. Studies containing >70% patients who were endocrine
naive were also included.
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Interventions

The SLR included both licensed and investigational pharmacological treatments for
HR+ (expressing ER and/or PR) locally advanced or metastatic breast cancer. Table

10 provides the list of interventions to be included in the review.

e Studies investigating the role of radiotherapy, chemo-radiotherapy, or surgery

were not included
e Adjuvant or neo-adjuvant therapy were not included

e Studies comparing different doses of the same intervention (i.e. dose-ranging
studies), two formulations of the same intervention, and intervention with two

different routes of administration were not included

The list of interventions is based on recommendations of clinical guidelines,

searching of clinicaltrials.gov, and by expert inputs.

Table 10: Included intervention list

Interventions list

Hormonal therapy Chemo or biologic therapy

Fulvestrant Palbociclib Entinostat
Anastrozole Ribociclib Alpelisib
Letrozole Lapatinib Taselisib
Tamoxifen Everolimus Pictilisib
Toremifene Bevacizumab Buparlisib
Exemestane Docetaxel

Abiraterone acetate Paclitaxel

Megestrol acetate Abemaciclib

Atamestane Temsirolimus

Z-endoxifen Trastuzumab

Any of the above listed intervention administered either as monotherapy or
combination therapy with other interventions from the list (or any other

pharmacological intervention, placebo/best supportive care) were included.
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Extraction of included studies was carried out in parallel by two independent
reviewers, and any discrepancy was reconciled by a third reviewer. Studies with
multiple publications were extracted into a single entry with multiple publications of
the same trial linked to one another. The included RCTs were critically appraised
using a comprehensive critical appraisal tool based on National Institute for Health

and Care Excellence checklist.
Trial flow

Figure 5 shows the flow of studies through the systematic review process. The
search of electronic literature databases identified 12,498 separate references.
Following the removal of duplicate references, 10,935 citations were screened for
inclusion based on the eligibility criteria of the review. Following the first-stage
screening, 10,089 references were excluded, resulting in the full-text screening of
846 potentially relevant publications. Detailed examination of these citations resulted
in inclusion of 42 references from 88 publications. Additionally, two clinical study
reports; FIRST study and FALCON trial as well as one conference presentation of
PALOMA-2 study were also included in this clinical review; thereby, resulting in the
inclusion of 44 studies from 91 publications. List of included and excluded studies

have been presented in Appendix B.

Company evidence submission template for fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast cancer [ID951]
Page 41 of 297



Figure 5: Flow of studies through the systematic review process
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Of the 44 studies included in this master evidence network, a number of studies
were further excluded for other reasons (e.g. termination of clinical trial program
or evaluation of a clinically non-relevant comparator — for a complete list of
reasons, please see Appendix B) to derive a relevant evidence network that
would form the basis of detailed comparability and heterogeneity assessment
(Figure 6). The final list of 6 studies relevant to this appraisal is provided in Table
11 and a critical appraisal of each study using the NICE checklist is provided in
Table 12.

Of the 6 studies included in the final network, 2 compared fulvestrant 500mg
against another treatment (anastrozole 1mg): FIRST (5) and FALCON (7).

Company evidence submission template for fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast cancer [ID951]
Page 42 of 297



Figure 6: Flow of studies from SLR to produce a relevant evidence network

Included studies
N=44

Terminated or discontinued studies

N=6

Clinically non-relevant comparators
N=30

No extractable data

N=1

No link to evidence network

N=1

N=6

Relevant evidence network

Table 11: List of included studies in the relevant network

Study Name Publication type Sample Treatment
size
FALCON trial (7) Journal article 462 Fulvestrant 500mg
Anastrozole 1mg
FIRST study (5) Journal article 205 Fulvestrant 500mg
Anastrozole 1mg
Milla-Santos 2003 (66) | Journal article 238 Anastrozole 1mg
Tamoxifen 40mg
North American trial Journal article 353 Anastrozole 1mg
(10) Tamoxifen 20mg
TARGET trial (11) Journal article 668 (298)* | Anastrozole 1mg
Tamoxifen 20mg
PO25 trial (12) Journal article 916 Letrozole 2.5mg
Tamoxifen 20mg

e *Data in brackets represents sample size of subgroup of interest.
e CSR: Clinical Study Report
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Table 12: NICE critical appraisal checklist

Study name Jadad Allocation Randomization | Baseline Blinding Withdrawals | Outcomes Statistical
score concealment | and allocation | characteristics selection and analysis
grade concealment reporting

FALCON trial (7) 5 A Low risk; Low risk; Low risk; Low risk; Low risk; Low risk;
Patients were Baseline Thiswasa | The Author has The safety
randomized demographic double- withdrawals, | measured all the | and efficacy
through characteristics blind study. | and the outcomes that analysis
IVRS/IWRS were generally | Double specific have been was done

well balanced dummy reasons for reported in using ITT
between the technique withdrawal published population
treatment arms | was used were protocol and in
to maintain | reported clinical trial
blinding registry
(NCT01602380)

FIRST study (5) 2 B Low risk; Low risk; High risk; | Low risk; Low risk; Low risk;
Central Baseline This was The Author has The safety
randomization demographic an open withdrawals, | measured all the | and efficacy

characteristics | label study | and the outcomes that analysis
were generally specific have been was done
well balanced reasons for reported in using mITT
between the withdrawal published and ITT
treatment arms were protocol and in population
reported clinical trial

registry

(NCT01602380).

Milla-Santos 2003 (66) | 2 B Not clear; This | Low risk; Not clear; Low risk; All | Not clear; There | Low risk;
was a Baseline Details the patients | was no evidence | The safety
randomized trial | demographic regarding completed to conclude and efficacy
but the method | characteristics | blinding the study whether all analysis
of were generally | were not outcomes was done
randomization well balanced reported assessed were using ITT
was not between the reported or not population
reported treatment arms

North American ftrial 4 A Low risk; Low risk; Low risk; Not clear; Not clear; There | Low risk;

(10) Central Baseline This was a | Withdrawals | was no evidence | The safety
randomization demographic double- and reasons | to conclude and efficacy
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characteristics blind study, | for whether all analysis
were generally | double withdrawals outcomes was done
well balanced dummy were not assessed were using ITT
between the technique reported reported or not population
treatment arms | was used
P025 trial Low risk; Low risk; Low risk; Not clear; Not clear; There | Low risk;
Randomization | Baseline This was a | Withdrawals | was no evidence | The safety
was done by demographic double- and reasons | to conclude and efficacy
computer characteristics | blind study, | for whether all analysis
generated were generally | double withdrawals | outcomes was done
randomization well balanced dummy were not assessed were using mITT
method between the technique reported reported or not population
treatment arms | was used
TARGET trial (11) Low risk; Low risk; Low risk; Not clear; Not clear; There | Low risk;
Central Baseline This was a | Withdrawals | was no evidence | The safety
randomization demographic double- and reasons | to conclude and efficacy
characteristics blind study, | for whether all analysis
were generally | double withdrawals outcomes was done
well balanced dummy were not assessed were using mITT
between the technique reported reported or not and ITT
treatment arms | was used population

e |TT: Intent-To-Treat; IVRS: Interactive Voice Response System; mITT: Modified Intent-to-Treat; PS: Performance Status
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4.2 List of relevant randomised controlled trials

Direct evidence of the efficacy of fulvestrant 500mg compared to Als in endocrine-
naive postmenopausal women with advanced HR+ disease comes from two studies:
FIRST and FALCON (5, 7).

Evidence that fulvestrant 500mg may provide a clinical advantage over Als in the
first line setting was initially provided by the FIRST study. This was a Phase I,
randomised, non-inferiority open-label study of fulvestrant 500mg versus anastrozole
1 mg in postmenopausal women with advanced HR+ disease previously untreated
with endocrine therapy (or at least a year after completing adjuvant endocrine
therapy) (5).

The results of the FIRST study showed an efficacy benefit for fulvestrant 500mg
compared with anastrozole as first line endocrine therapy for patients with HR+ ABC,
and supported further investigation of fulvestrant 500mg in this clinical setting.
Exploratory subgroup analyses from the FIRST study suggested that the efficacy
benefit for fulvestrant 500mg observed was likely to be driven by its superior efficacy

in patients who were truly endocrine-naive (75% of the patients enrolled) (6, 9).

Consequently, the Phase lll, randomised, double-blind, parallel-group, multicentre,
FALCON study was conducted to confirm the superior efficacy and acceptable
tolerability of fulvestrant 500mg versus anastrozole (the SoC) (7). The proposed
patient population of endocrine therapy-naive postmenopausal women with HR+
ABC reflects the population of patients who had experienced a clinical benefit in the

FIRST study and those most likely to benefit from the study treatment.
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Table 13: List of relevant RCTs

endocrine therapy

Trial number Study Population Intervention Comparator Primary study
(acronym) phase reference
FIRST Phase Il | Postmenopausal women presenting with HR+ | fulvestrant 500mg | anastrozole 1 mg | (5, 6, 8)
(NCT00274469) advanced disease who had either,

never received endocrine therapy for

advanced disease

or

had received previous adjuvant endocrine

therapy for ABC completed at least 12

months prior to randomisation into the study.
FALCON Phase Ill | Postmenopausal women with ER+ and/or fulvestrant 500mg | anastrozole 1 mg | (7)
(NCT01602380) PgR+ ABC not previously treated with any
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4.3 Summary of methodology of the relevant randomised

controlled trials

431 FIRST

FIRST (Fulvestrant First-Line Study Comparing Endocrine Treatments) is a Phase |,
randomised, open-label, parallel-group, multi-centre non-inferiority study that
compared the efficacy and tolerability of fulvestrant 500mg with anastrozole 1 mg as
first line endocrine therapy for postmenopausal women with ER+ ABC (5). The
primary objective of the study was to compare the clinical benefit rate (CBR) in
patients treated with fulvestrant 500mg with the CBR in patients treated with
anastrozole. The key secondary objectives included ORR, time to progression (TTP),
DoR, OS, and safety (5). Both TTP (8) and OS (6) were included as secondary

endpoints after primary analysis of CBR (5) was complete.

Study design

The target population was postmenopausal women presenting with advanced
hormone receptor positive disease who had either, never received endocrine therapy
for advanced disease or had received previous endocrine therapy for ABC
completed at least 12 months prior to randomisation into the study. The study was
open to patients with measurable disease, as per RECIST (Response Evaluations
Criteria in Solid Tumours) or patients with non-measurable disease, in the presence
of bone metastases with a lytic component (67). Figure 7 presents a schematic of

the design of the study and the sequence of treatment periods (67).
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Figure 7: FIRST trial design and treatment schedule

First line hormonal treatment for postmenopausal women with hormone receptor
positive advanced breast cancer (n=205)

Phase Il randomised, open-label, parallel-group, multicentre study
Primary endpoint: CBR (CR + PR + SD 224 weeks)
Secondary endpoints: OS, TTP, ORR, DoR, DoCB, safety

FASLODEX 500 mg IM (n=102)
On days 0, 14*, 28* days thereafter. Time Anastrozole 1 mg PO (n=103)

Follow-up for disease progression and survival

windows extended to £7 days after 24 weeks

Source: (67)

ABC: Advanced breast cancer; CR: Complete response; DoCB: Duration of clinical benefit;
DoR: Duration of response; ER: Oestrogen receptor; IM: Intramuscularly; OS: Overall
survival; PgR: Progesterone receptor; PO: orally; PR: Partial response; SD: Stable disease;
TTP: Time to progression

Selection of study population
Before entering the study, patients were assessed to ensure that they met the
eligibility criteria, which were defined in line with key characteristics of the target

population, including:
Inclusion criteria:

e Documented ER+ and/or PgR+ status
e Patients with ABC not amenable to therapy with curative intent
e Women defined as postmenopausal

Exclusion criteria:

e Previous systemic therapy for ABC

e The presence of life-threatening metastatic visceral disease.
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Treatment regimens

Fulvestrant 500mg was provided as 250 mg in 5 mL as a pre-filled syringe
formulation. Each dose of fulvestrant 500mg was administered, via two 5 mL IM
injections, one in each buttock. Following administration, the injection sites were
assessed by the investigator for any local reaction. Anastrozole 1 mg was

administered as one tablet daily (5).

4.3.1 FALCON

A Phase lll, randomised, double-blind, double-dummy, parallel-group, multicentre,
study that compared the efficacy and tolerability of fulvestrant 500mg with
anastrozole as endocrine therapy for endocrine-therapy-naive postmenopausal
women with ER+ and/or PgR+ ABC from 113 academic hospitals and community
centres in 20 countries in Asia, Europe, North America, South America, and South
Africa(7).

The primary objective of this study was to demonstrate the superior PFS of patients
treated with fulvestrant 500mg versus patients treated with anastrozole. Patients
were assessed for eligibility for the study based on local laboratory results for
endocrine receptor status. The key secondary objectives were to compare OS,
objective response rate (ORR: defined as best overall response of CR or PR),
clinical benefit rate (CBR: defined as best overall response of CR, PR or SD [224
weeks]), duration of response (DoR), quality of life (QoL ), safety and tolerability (7).

Study Design
A total of 462 women were randomised and included in the intention—to-treat (ITT)
population (fulvestrant 500mg: n=230; anastrozole: n=232; Figure 8). Patients were

stratified at randomisation based on whether:

¢ they had locally advanced or metastatic breast cancer,
¢ they had received prior chemotherapy for locally advanced or
metastatic breast cancer or not and,

¢ they had measurable or non-measurable disease.
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To maintain blinding, patients randomised to fulvestrant 500mg also received
placebo tablets to match anastrozole and patients randomised to anastrozole also

received placebo injections to match fulvestrant 500mg (7).

Figure 8: FALCON trial design and treatment schedule

Postmenopausal women with ER+ and/or PgR+ ABC not previously treated with
any endocrine therapy (n=524 enrolled, n=462 randomised)

Phase Ill randomised, double-blind, parallel-group, multicentre study
Primary endpoint: PFS (analysis at 306 progression events);
Secondary endpoints: OS (at time of PFS & >50% maturity), ORR, DoR, CBR,
DoCB. QoL. safety

FASLODEX 500 mg IM (n=230) Anastrozole 1 mg PO (n=232)
days 0, 14*, 28*and then every 28* days + FASLODEX placebo 500 mg IM
+ anastrozole placebo 1 mg PO (davs 0. 14*, 28* and then everv 28* davs)

Follow-up for disease progression and survival

SOURCE: (7)

*+3 day window

ABC: Advanced breast cancer; CBR: Clinical benefit rate; DoCB: Duration of clinical benefit;
DoR: Duration of response; ER: Oestrogen receptor; IM: Intramuscularly; ORR: Objective
response rate; OS: Overall survival; PgR: Progesterone receptor; PFS: Progression-free
survival; PO: Orally; QoL: Quality of life

Selection of study population

Before entering the study, patients were assessed to ensure that they met the
eligibility criteria, which were defined in line with key characteristics of the target
population. The key eligibility criteria for the FALCON trial were defined as outlined
below(7):

Inclusion criteria:

e Documented ER+ and/or PgR+ status
¢ Locally advanced disease not amenable to surgery or radiotherapy

(RT) of curative intent OR metastatic disease
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e Patients could have received one line of cytotoxic chemotherapy for
breast cancer but had to show progressive disease prior to enrolment

¢ Postmenopausal woman

e WHO performance status of 0 to 2

e One or more measurable or non-measurable lesions

Exclusion criteria:

e Prior endocrine therapy for breast cancer

e Presence of life-threatening metastatic visceral disease

e Prior systemic therapy for breast cancer other than one line of cytotoxic
chemotherapy, where the last dose of chemotherapy must have been
received more than 28 days prior to randomisation

e RT if not completed within 28 days prior to randomisation (unless for
bone pain control)

e Herceptin-eligible

e HER overexpression or gene amplification

e Concomitant anti-cancer treatment

e Systemic oestrogen-containing endocrine-replacement therapy use

within 6 months prior to randomisation

Treatment regimens

In order to support the double-blind, double-dummy design of this trial, each patient

received two study treatments, one being placebo (7):

e Patients randomised to receive fulvestrant 500mg also received
placebo to match the anastrozole schedule (tablets, once daily)
¢ Patients randomised to receive anastrozole also received placebo to
match the fulvestrant 500mg schedule (injections on Days 0, 14 [+3],
28 [£3], and every 28 [+3] days thereafter.
Fulvestrant 500mg (or matching placebo) was administered as two 5 mL
intramuscular injections, one in each buttock, at each visit on Days 0, 14 [£3], 28
[£3], and every 28 [£3] days thereafter until the patient permanently discontinued the

treatment. Anastrozole (or matching placebo) was taken orally as a single daily tablet
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at a dose of 1 mg/day from randomisation on Day 0 until the patient permanently
discontinued the treatment (7, 68).
Treatment continued unless any of the criteria for treatment discontinuation were met

first. Criteria for treatment discontinuation included (68):

e Patient decision

e Adverse events (AEs)

e Severe non-compliance to study protocol
¢ Incorrect enrolment and randomisation

e Objective disease progression

¢ Patient lost to follow-up

Primary outcome subgroup analysis

Analysis of the following subgroups was performed, as defined by covariates, for the
ITT analysis set (7, 68):

e ER+ and PgR+ at baseline
e Breast cancer type (locally advanced or metastatic)
e Use of bisphosphonates/denosumab as concomitant medication at
baseline
e Measurable or non-measurable disease at baseline
e Prior chemotherapy for ABC
e Geographic region (US and Canada/ Japan/ China/ Asia)
e Prior systemic oestrogen containing hormone replacement therapy
e Visceral disease.
The subgroup analyses were performed on the primary endpoint PFS using an

unstratified log-rank test including randomised treatment as the only factor (68).

4.3.3 Comparison of the study design in the FALCON and FIRST

studies

The FALCON and FIRST studies both compared fulvestrant and anastrozole in a
first line setting in HR+ ABC patients. However, there are some differences between
the designs of these trials (Table 14). These include that patients in the FALCON
study could have received one prior line of chemotherapy (7), whereas patients in
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the FIRST study were chemotherapy-naive in the metastatic/advanced setting
(adjuvant chemotherapy for early breast cancer was permitted)(5). Further, patients
in the FALCON study were endocrine therapy-naive (7), whereas in FIRST, patients
could have received prior adjuvant endocrine therapy if completed at least 12
months prior to randomisation into the study (5). Finally, while subjects in FALCON

could not have been HER2+ve (7), this was not an exclusion criteria in FIRST (5).
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Table 14: Study design of the FALCON and the FIRST trials

Location Asia, Europe, North & South America & South Africa | Europe, North & South America
Randomised
Double-blind Open-label
Design

Parallel-group

Parallel-group

Phase Il study

Phase Il study

Key eligibility criteria

Postmenopausal women

ER+ and/or PgR+ ABC

No prior endocrine therapy

No prior endocrine therapy for advanced disease

Adjuvant endocrine therapy allowed if completed 12
months prior to randomisation into the study

HER2- only

HER2- or HER2+

Prior chemotherapy for ABC allowed (1 line only)

No prior chemotherapy for ABC

QoL
Safety and tolerability

Setting Academic hospitals and community centres
Trial drugs Fulvestrant 500mg
Anastrozole 1mg
Primary outcome PFS CBR
TTP

(O - (OS included in protocol amendment)
Secondary outcomes ORR, DoR, and EDoR ORR, DoR

CBR, DoCB, and eDoCB DoCB

Safety and tolerability
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Pre-planned
subgroups

ER+ and PgR+ at baseline
Breast cancer type (locally advanced or metastatic)

Use of bisphosphonates/ denosumab as concomitant
medication at baseline

Measurable or non-measurable disease at baseline
Prior chemotherapy for ABC

Geographic region

Prior systemic oestrogen containing HRT
Visceral/Non-visceral disease.

N/A — subgroup analysis was post-hoc

Age (<65 years or >=65 years)

Receptor status (ER+ and PgR+ or not ER+ and
PgR+)

Visceral involvement
Prior chemotherapy
Measurable disease
Prior endocrine therapy

SOURCE: (5-8)

*The last dose of chemotherapy must have been received more than 28 days prior to randomisation

CBR: Clinical benefit rate; CR: Complete response; DoCB: Duration of clinical benefit; DoR: Duration of response; EBC: Early breast cancer;
EDoCB: Expected duration of clinical benefit; EDoR: Expected duration of response; ER+: Oestrogen receptor positive; HRQoL: Health-related
quality of life; HRT: Hormone replacement therapy; mPFS: Median progression-free survival; ORR: Objective response rate; OS: Overall
survival; PD: Progressive disease; PgR+: Progesterone receptor positive; PR: Partial response; RECIST: Response Evaluation Criteria in Solid
Tumours; RT: Radiotherapy; SD: Stable disease; TTP: Time to progression
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4.4 Statistical analysis and definition of study groups in the

relevant randomised controlled trials

441 FIRST

In order to provide assurances that the open-label design did not bias the results of
the tumour assessments in this study, a blinded independent review was carried out

by a radiologist at Biolmaging Technologies.

Statistical analyses were performed using SAS software version 8.2 (SAS Institute,
Cary, NC). Sample size calculations for this noninferiority trial estimated that 100
randomly assigned patients per treatment group would be required to give 80%
power to rule out an absolute deficiency of 20% in CBR for fulvestrant 500mg with a
two-sided 95% CI. The primary analysis was stipulated in the protocol to occur 6

months after the last patient had been randomly assigned.

The primary end point (CBR) was compared in the two groups using a logistic
regression model where the absolute differences, odds ratios, and associated 95%
Cls and P values were reported. The same methods were used for the secondary
end point of ORR. Kaplan-Meier plots were produced for TTP, DoR, and DoCB, and
a log-rank test was used to generate the hazard ratios, 95% Cls, and P values for
TTP. Treatment differences in the incidence of prespecified AEs were evaluated

using a two-sided Fisher’s exact test.

Patients could be discontinued from study treatment and assessments at any time,

at the discretion of the investigator(s).

The nominal significance level of 0.05 was used in the analysis of all end-points. For
the primary endpoint CBR, the treatment comparison was performed using a logistic
regression model with treatment as the only factor. The results are expressed in
terms of the odds ratio together with corresponding 95% confidence interval and p-
value. The estimate of the difference in CBR (fulvestrant — anastrozole) and the

corresponding 2-sided 95% confidence interval is also presented.

The same methods are used in the analysis of ORR, a secondary endpoint.



For the further secondary endpoints of TTP, DoR and DoCB summaries are
presented using the Kaplan-Meier method. For TTP, a log-rank test is used to

assess the treatment effect.

4.4.2 FALCON

For the primary outcome, progression-free survival was assessed at a single
timepoint when approximately 306 progression events had occurred. Randomisation
of approximately 450 patients was planned to achieve 306 progression events. The
HR of 0-69 was considered to be a reasonable estimate of the true HR in the
FALCON population based on results from the FIRST phase 2 study (5, 8). If 0-69
was the true progression-free survival HR for the comparison of fulvestrant with
anastrozole, then 306 events was calculated to provide 90% power for statistical
significance at the 5% two-sided level. A progression-free survival HR of 0-80 would

deliver a statistically significant difference for the primary outcome.

The primary analysis for this study was done in the intent-to-treat population
comprising all randomly assigned patients. All safety outcomes were assessed in all
patients who received at least one dose of randomized treatment (including placebo)

according to the actual treatment initially received.

Comparison of PFS for fulvestrant versus anastrozole was done using a stratified
log-rank test at the two-sided 5% significance level in the intention-to-treat
population. Strata included were previous chemotherapy for locally advanced or
metastatic disease and measurable disease; locally advanced versus metastatic
disease was not included because only a small number of patients had locally
advanced disease. Results are presented as an estimate of the HR, associated 95%
Cl, and p value. An interim analysis of overall survival was done at the time of
progression-free survival analysis, and overall survival was analysed in the same

way as progression-free survival.

Overall survival and objective response rate were tested with a multiple testing
procedure with an a-exhaustive recycling strategy to control type | error at the overall
a level (69). Clinical benefit rate was analysed with a logistic regression model
including the same stratification factors as for progression-free survival and

examination of the OR of the two treatment groups. Objective response rate was
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analysed in the same way as clinical benefit rate; however, measurable disease was

not included in the model.

Using the a=2% arm of the MTP (assuming that ORR is not statistically significant),

the following was the case for the OS interim analysis:

e |t was predicted that 159 death events (out of the total study estimated size of

450 patients) had occurred

e The final OS analysis is planned for when it is estimated that at least 50% of

the death events will have occurred

e Therefore, at the time of the interim OS analysis, it was estimated that 0.7 of

the full death information was available (ie, 159/225 deaths)

If this were the case, the 1-sided significance level to be applied for the OS interim

analysis would be 0.0054.

e |If the interim OS was statistically significant, all 2% of alpha would be recycled

to ORR (as ORR was to be analysed at 1 time point only)

e |If the interim OS was not statistically significant, none of the 2% of alpha

would be recycled to ORR (as ORR was to be analysed at 1 time point only).

Hence, if the interim OS (conducted at the time of the PFS analysis) was statistically
significant, then ORR would be assessed using a=0.025 (ie, the full 2% of alpha
used in the OS analysis would be recycled to ORR). If the interim OS was not

statistically significant, then ORR would be assessed using a=0.005.

Kaplan-Meier plots were produced for duration of clinical benefit and duration of
response. Expected duration of clinical benefit and expected duration of response
are designed to provide an unbiased treatment comparison of duration of clinical
benefit and duration of response by including all randomly assigned patients (rather
than only responding patients) and were calculated using the method described by
Ellis and colleagues (6). Expected duration of response and expected duration of
clinical benefit allow a statistical comparison to be made on the duration of response

and clinical benefit between the two treatment groups. An analysis of time to
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deterioration of Trial Outcome Index and FACT-B total score was done as described

for progression-free survival.

A subgroup analysis was done on progression-free survival data in the intention-to-
treat population, HRs and 95% CI were calculated, and a Kaplan-Meier was
generated for each subgroup. A global interaction test was done with a Cox-
proportional hazard model to assess whether the treatment effect was consistent
across the covariates. A post-hoc interaction test to assess for consistency of the
treatment effects across the visceral and non-visceral subgroups was also done.
Adverse events were summarised descriptively using the Medical Dictionary for
Regulatory Activities preferred terms. SAS versions 9.2 and 9.4 were used for

statistical analyses.

Proportional hazards were tested firstly by examining plots of complementary log-log
(event times) vs. log (time) and, if these raised concerns, by fitting a time dependent
covariate to assess the extent to which this represented random variation. If a lack of
proportionality was evident, the variation in treatment effect was described by
presenting piecewise HR calculated over distinct time periods. In such
circumstances, the HR could still be meaningfully interpreted as an average HR over
time unless there was extensive crossing of the survival curves. If lack of
proportionality was found, this could have been a result of treatment-by-covariate

interactions, which was investigated.
4.5 Participant flow in the relevant randomised conftrolled trials

451 FIRST

A total of 233 women were enrolled onto the study, 205 of whom were randomised to
receive either fulvestrant 500mg (n=102) or anastrozole (n=103) in the FIRST clinical
trial. All 205 randomised patients were included in the full analysis set, however one

patient did not receive treatment (5).

Patients were recruited from 62 centres in nine countries (Brazil, Bulgaria, Czech

Republic, France, Italy, Poland, Spain, United Kingdom, and the United States).
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Figure 9: Patient disposition. (*) Patients who discontinued study treatment
due to disease progression entered the follow-up stage, as per the study plan.
HD, high dose.

Enrolled
{HHTQ;S} Mot assigned {n=28)

Incarrect enrollment {n=20)

Death n=1)
Adverse event {n=1)

Voluntary patient discontinuation {n = 4)

Randomly assigned Other n=2)
{n = 205)
Fulvestrant HD Anastrozole 1 mg
{n = 102} {n = 103)
Voluntary patient discontinuation
n=1
Received fulvestrant HD Received anastrozole 1 mg
{n=101) {n =103}

Discontinued study treatment {n=237) Discontinued study treatment {n =50)
Violuntary patient discontinuation (n=1) Voluntary patient discontinuation (n=0)
Death in=1 _| Death {n=1)
Adverse event n=2) Adverse event {n=3)
Disease progression® (n=28) Disease progression® (n=38)
Other {n=5) Other {n=8)

Ongoing study treatment Ongoing study treatment
at data cutoff at data cutoff
{n = 64) {n=53)

"Patients who discontinued study treatment due to disease progression entered the follow-up stage, as per study plan

Patients within the two treatment arms were of a similar mean age, and had a similar
distribution of age groups, and race (Table 15). Patients had a mean age of 67.1
years (range: 40-89). All patients (100%) enrolled in the trial had ER positive
disease. All but one of the patients were considered to be first line with respect to
endocrine therapy, in that they had either never had endocrine therapy, or had
completed endocrine therapy more than 12 months prior to randomisation. Of the
enrolled patients, over a quarter of patients in the fulvestrant arm had received prior

endocrine therapy, with 72% being truly endocrine therapy-naive (6).
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Table 15: Characteristics and demographics of patients enrolled in the FIRST

trial

Demographic characteristic Fulvestrant 500mg | Anastrozole 1 mg
(n=102) (n=103)

Sex, %
Male 0 0
Female 100 100
Age (years)
Mean (SD) 67 (9) 68 (9)
Median 66 68
Range 40-89 48-87
Race, n (%)
Caucasian 97 (95.1) 102 (99)
Black 3(2.9) 0
Other 2 (2.0) 1(1)
Disease stage, %
Locally advanced only 19 (18.6) 18 (17.5)
Metastatic 83 (81.4) 85 (82.5)
Previous treatment modalities?, %
Prior endocrine therapy
None 73 (71.6) 80 (77.7)
Completed <12 months prior to 1(1.0) 0
randomisation
Completed >12 months prior to 28 (27.5) 23 (22.3)
randomisation
Prior chemotherapy
None 73 (71.6) 78 (75.7)
Received adjuvant chemotherapy 29 (28.4) 25 (24.3)

SOURCE: (5, 6, 8)

@Previous study treatment, as deemed by the sponsor to be relevant to the interpretation of

the results
SD: Standard deviation

Analysis sets

Patient populations were defined as follows (Table 16):

e The Full analysis set includes all randomized patients. Comparison of

treatment groups was on the basis of randomized treatment regardless of the

treatment actually received.
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e The Per Protocol population (PP analysis set) includes all treated patients

who did not have any major protocol deviations. A PP analysis was carried

out on CBR in addition to the primary analysis of CBR in the full analysis set.

e The Evaluable for Response analysis set includes all randomized patients

(regardless of whether any study treatment was received) for whom OR could

be assessed. The Evaluable for Response analysis set is a subset of the full

analysis set.

e The Safety analysis set comprises all patients who received at least one dose

of fulvestrant or anastrozole.

Table 16: Summary of patient disposition and analysis sets

Number of patients

set

Fulvestrant 500mg | Anastrozole 1mg | Total
Disposition
Patients enrolled 233
Patients randomised 102 103 205
Patients who received treatment 101 103 204
Patients ongoing any study 64 53 117
treatment at data cut-off
Analysis sets
Full analysis set 102 103 205
Per protocol analysis set 99 99 198
Safety analysis set 101 103 204
Evaluable for Response analysis | 89 93 182

4.5.2 FALCON

A total of 524 patients were enrolled in this study, 462 of whom were randomised to

study treatment at 113 centres across 20 countries (7). Patient decision and failure

of eligibility criteria to be fulfilled were the main reasons for 62 patients not being

randomised. Similar numbers of patients were randomised to receive fulvestrant

500mg (n=230) or anastrozole (n=232) within the ITT population (Figure 10 and

Table 17) (7).
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Figure 10: Trial profile (7).

524 enrolled 62 not randomised
44 eligibility criteria not fulfilled
| g 13 patient decision
L 2 lost to follow-up
462 randomised 3 other

- .

230 assigned to fulvestrant 500 mg* 232 assigned to anastrozole 1 mg
167 discontinued study treatment 183 discontinued study treatment
134 had worsening of conditiont 158 had worsening of conditiont
16 had adverse events 11 had adverse events
1 10 patientdecision ~ f---. = 10 patient decision ~ {---.

3 non-adherence to protocol
1lost to follow-up
3 other

1 non-adherence to protocol
0 lost to follow-up
3 other

h y

61 ongoing study treatment at data cutoff

.

49 ongoing study treatment at data cutoff

.

230 included in intention-to-treat analysis ~ [#-—---" 232 included in intention-to-treat analysis ~ [#---—
137 ongoing in study at data cutoff 131 ongoing in study at data cutoff
93 patients terminated study 101 patients terminated study
63 diedt 68 diedf
2 eligibility criteria not fulfilled 3 eligibility criteria not fulfilled
22 patient decision 29 patient decision
6 lost to follow-up 1lostto follow-up

*Two patients in the fulvestrant 500mg group did not receive treatment (patient decision).
TIncludes patients with disease progression. $Deaths exclude patients who terminated the
study for other reasons (four patients in the fulvestrant group and seven patients in the
anastrozole group) but were subsequently found to have died.

All patients enrolled in this study were female. There were no major differences
between treatment arms in terms of patient disease characteristics at baseline,
where the majority of patients presented with metastatic disease (Table 17) (7). The
median age of patients in the fulvestrant 500mg arm was slightly older than in the
anastrozole arm (64.0 years vs. 62.0 years, respectively) (7). In general, previous
disease-related treatment modalities were similar across the two treatment arms. A
slightly larger proportion of patients in the fulvestrant 500mg arm had received prior
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adjuvant chemotherapy compared with the anastrozole arm (15% vs. 12%,

respectively) (7).

Table 17: Characteristics and demographics of patients enrolled in the
FALCON trial (7)

Demographic characteristic | fulvestrant 500mg Anastrozole 1 mg
(n=230) (n=232)

Sex, %

Male 0 0

Female 100 100

Age (years)

Mean (SD) 63.8 (9.86) 63.3 (10.38)

Median 64.0 62.0

Range 38-87 36-90

Race, %

White 76 75

Asian 16 15

Black or Other 8 10

Disease stage, %

Locally advanced 12 14

Metastatic 88 86

Measurable disease,% 84 84

Previous treatment modalities?, %

Prior endocrine therapy 1 <1

Any chemotherapy 34 35
Advanced disease® 16 19
Adjuvant 15 12
Neo-adjuvant 5 7

Any radiotherapy 23 22

SOURCE: (7)

@Therapies prior to enrolment
®Includes 1L, 2L, 3L, metastatic and palliative chemotherapies
SD: Standard deviation

Analysis sets

In total, 462 patients were randomised and were also included in the ITT analysis set
(230 and 232 patients in the fulvestrant and anastrozole arms, respectively). A total
of 460 patients were included in the safety analysis set (228 and 232 patients in the
fulvestrant and anastrozole arms, respectively). Two (0.9%) patients randomised to

the fulvestrant arm did not receive study medication and were excluded from the
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safety analysis set. One patient randomised to anastrozole did not receive active

anastrozole and only received 1 dose of placebo fulvestrant, was included in the

safety analysis set. Similar numbers of patients in each treatment arm were included

in each of the analysis sets (Figure 11).

Figure 11: Analysis sets for FALCON (7)

Patients randomised

Fulvestrant 500 mg Anastrozole 1 mg
N=230 N=232

N=2

N=462
Patients included in the ITT analysis | N=230 | N=232 |
set? N=462
Patients with measurable disease at ‘ N=193 ‘ | N=196 ‘
baseline® N=389
Patients included in the safety | N=228 | N=232 |
analysis set® N=460
Patients excluded from the safety ‘ N=2 ‘ ‘ N=0 ‘
analysis set N=2
Patient did not receive treatment ‘ N=2 ‘ | N=0 ‘

4.6 Quality assessment of the relevant randomised controlled

trials

A critical appraisal of FIRST and FALCON using the NICE checklist is provided in
Table 12. The FIRST study was judged to have a Jadad score of 2 with an allocation

concealment grade of B, while FALCON had a score of 5A.

4.7 Clinical effectiveness results of the relevant randomised

controlled trials

4.71 FIRST

Primary efficacy outcome - CBR

The primary outcome variable of this study was CBR. The CBR numerically favoured
treatment with FASLDOEX 500mg (73%) over anastrozole treatment (67%), with an

absolute difference (fulvestrant 500mg minus anastrozole) of 6% (95% CI: -7.8-15.8)

(Table 18). Comparison of the CBRs of the two treatment arms gave an odds ratio of
1.302 (95% CI: 0.72-2.4; p=0.386), numerically favouring treatment with fulvestrant

500mg (5). This numerical difference was not statistically significant (p-
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value=0.386), and this is consistent with the fact this study was not powered to
detect a statistically significant difference for CBR but rather was designed to detect

non-inferiority only.

The independent reviewers’ evaluation was used to corroborate the local investigator
read analysis of the primary endpoint (CBR), which was based on the onsite
investigator tumour measurements. The concordance rates between the local
investigator read and the blinded independent review were high in both treatment
arms and were similar between the two treatment arms (88.4% [84/95] in the

fulvestrant arm compared to 86.3% [82/95] in the anastrozole arm).

Table 18: Summary of clinical benefit: Full analysis set

Fulvestrant 500mg | Anastrozole 1mg
(N=102) (N=103)
CB Complete 0 1(0)
response
Partial response | 32 (31.4) 32 (31.1)
Stable disease 42 (41.02) 36 (35.0)
>=24 weeks
Total with CB 74 (72.5) 69 (67.0)
No Stable disease 15 (14.7) 12 (11.7)
CB <=24 weeks
Progression 10 (0.8) 2(1.9)
Not evaluable 3(2.9) 2(1.9)
Total with no CB | 28 (27.5) 34 (33.0)
Odds ratio (95% ClI) 1.302(0.72-2.4)
P value 0.386
Absolute difference (95% CI) 6%® (-7.8-15.8)
SOURCE: (5)

*Clinical benefit is defined as CR, PR, or SD 224 weeks
2An OR >1 favours fulvestrant 500mg
bConditioned on the anastrozole treatment arm

CBR: Clinical benefit rate; Cl: Confidence interval; CR: Complete response; OR: Odds ratio;
PR: Partial response; SD: Stable disease

The CBRs for the two treatment arms were similar when calculated using the blinded
independent review data (69.5% [66/95] in the fulvestrant arm compared to 66.3%

[63/95] in the anastrozole arm). There was no evidence of bias between the groups
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in the assessment of CBR. The independent review corroborates the findings of the

primary analysis.
Secondary efficacy outcomes
Time to progression (TTP)

The primary analysis of FIRST led to a protocol amendment, to allow a new analysis
when progression data was more mature (69.3% patients had progressed; 61.8% in
the fulvestrant 500mg group and 76.7% in the anastrozole group.). Fulvestrant
500mg demonstrated a significant increase in time to progression compared with
anastrozole (HR: 0.66; 95% CI: 0.47-0.92; p=0.01) (8). The median TTP for
fulvestrant 500mg was 10.3 months longer than for anastrozole (23.4 months vs.
13.1 months, respectively). Separation in the KM curves between each treatment
arm is observed from 5 months, and is maintained for the remainder of the study

period, favouring fulvestrant 500mg (Figure 12) (8).

Figure 12: Kaplan-Meier plot of TTP in the overall FIRST population (8)
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Fulvestrant 500 mg 102 74 65 52 45 34 20 6 0
Anastrozole1mg 103 69 55 39 30 21 8 2 0
After the primary data cut-off, progression was determined by investigator opinion
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Overall survival (OS)

A further addendum of the FIRST clinical study report (CSR) presented data from a

follow-up analysis of the trial, performed when approximately 65% of deaths had

occurred (6). At the time of data cut-off of the follow-up analysis, 66.8% of patients

had died; 62% in the fulvestrant 500mg group and 72% in the anastrozole group.

fulvestrant 500mg significantly improved OS when compared with anastrozole (HR:
0.70; 95% CI: 0.50-0.98; median 54.1 months vs. 48.4 months, respectively;

p=0.041) (Figure 13).

Figure 13: Kaplan-Meier plot of OS in the overall FIRST population (6)

1.0 ""‘h == Fulvestrant 500 mg
S Anastrozole 1 mg
I
- 0.8 4
g
=
>
= .2 064
-
oS
= O
° S 041
L o
:: ——
o Median overall survival:
0.24 Fulvestrant 500 mg: 54.1 months L
Anastrozole 1 mg: 48.4 months LS
Hazard ratio, 0.70; 95% Cl, 0.50 to 0.98; P=.04 o
1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1
0 6 121824303642 485460667278 849096102
Time (months)
No. at risk
Fulvestrant 500 mg 102 90 84 77 57 47 39 31 24 4
Anastrozole 1 mg 103 90 80 72 49 39 29 21 14 2

OS: Overall survival

Additional secondary objectives

The outcomes of additional secondary outcomes (ORR, mDoR, and mDoCB) are

presented in Table 19 and were similar for both treatment arms. As the median DoR
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value for fulvestrant 500mg had not been reached at the time of analysis (the K-M

estimate of DoR had not dropped below 50%), results suggest that fulvestrant

500mg is associated with numerically more durable and prolonged treatment

responses than anastrozole (5, 8).

Table 19: Summary of additional secondary outcomes in FIRST

Secondary outcome fulvestrant 500mg | Anastrozole 1 mg | OR
(n=193) (n=196) (95% ClI)
ORR. % 36 36 1.021 (0.556-1.687)
p=0.95

CR, % 0 1 -

PR, % 36.0 34 -

SD, % 51 44 -

PD, % 10 19 -

mDoR, months NC 12.0* -

mDoCB, months NC NC -

SOURCE: (5, 8)

*DoR defined as time from response through to progression

Cl: Confidence interval; CR: Complete response; DoCB: Duration of clinical benefit; DoR:
Duration of response; NC: Not calculable; OR: Odds ratio; PD: Progressive disease; PR:
Partial response; SD: Stable disease

4.7.2

FALCON

Primary efficacy outcome - PFS

The primary objective of this study was to demonstrate the superior efficacy of

fulvestrant 500mg versus anastrozole in postmenopausal women with ER+ ABC by

assessment of PFS (7). This primary objective was met, with a statistically significant

improvement in PFS observed in the fulvestrant 500mg arm compared with the

anastrozole arm (p=0.0486). Median PFS was 2.8 months longer in the fulvestrant
500mg arm (16.6 months; 95% CI: 13.83-20.99) than in the anastrozole arm (13.8
months; 95% CI: 11.99-16.59). The hazard ratio (HR) was 0.797 (95% CI: 0.637-

0.999), indicating an approximate 20% reduction in the risk of disease progression in

the fulvestrant 500mg arm compared with the anastrozole arm over the study period

(7).

Company evidence submission template for fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast cancer [ID951]

Page 70 of 297



The Kaplan-Meier (K-M) analysis shows a clear difference between treatment arms.
Separation in the curves for each treatment arm is observed from around 6 months,
and is maintained for the remainder of the study period (Figure 14). This analysis

indicates that disease progression occurred at a slower rate with fulvestrant 500mg

treatment relative to treatment with anastrozole (7).

Figure 14: Kaplan-Meier plot of PFS in the FALCON trial (7)

100 =, — Fulvestrant 500 mg (n=230)
' — Anastrozole 1 mg (n=232)
90

80
70—
60
50
40+
30

Progression-free survival (%)

20+

10
HR 0797 (95% C1 0-637-0-999); p=0-0486

0 T T | | | | T T T T | | |
0 3 6 9 12 15 18 21 24 27 30 33 36 39

Time from randomisation (months)

Number at risk

Fulvestrant500mg 230 187 171 150 124 110 96 81 63 44 24 11 2 0
Anastrozolelmg 232 194 162 139 120 102 84 60 45 31 22 10 0 0

SOURCE: (7)
Note: A circle represents a censored observation
ANAS1: Anastrozole 1 mg; FUL500: fulvestrant 500mg; PFS: Progression-free survival

Secondary efficacy outcome - OS

The OS data were immature at the time of interim analysis (only 31% of events had
been reached), to the extent that median OS could not be calculated (7). A K-M plot
of OS at the time of the primary efficacy analysis is presented in Figure 15. There
was no statistically significant difference in OS between treatment with fulvestrant
500mg or anastrozole (HR: 0.875; 95% CI: 0.629-1.217; p=0.4277)(7, 68).
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Figure 15: Kaplan-Meier plot of OS at the time of the PFS analysis (68)

Probability of surviwval
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Number of patients at risk:
FULS00 230 2z1 08 200 188 180 168 153 129 9z 57 31 17 u]
ANAS1 232 223 13 197 186 175 164 155 122 94 61 37 18 u]

SOURCE: (68)
Note: A circle represents a censored observation

ANAS1: Anastrozole 1 mg; FUL500: fulvestrant 500mg; OS: Overall survival; PFS:
Progression-free survival

Health related quality of life (HRQoL)

In order to assess the patient-reported outcomes (PROs) and health-related quality
of life (HRQoL) associated with fulvestrant 500mg treatment, the FALCON trial
utilised the EQ-5D and FACT-B questionnaires (7). The FACT-B questionnaire
comprises the following subscales; physical well-being [PWB], functional well-being
[FWB], social well-being [SWB], emotional well-being [EWB], and breast cancer
subscale [BCS]; however the main outcome measure from the FACT-B
questionnaire was the trial outcome index (TOIl), summarising the PWB, FWB, and
BCS subscales(68).

Mean baseline values for TOI scores were high and comparable between the
fulvestrant 500mg and anastrozole treatment arms (63.9 [SD: 11.86] and 63.2
[SD:11.89], respectively, Figure 16). Mean TOI scores over time were similar in both

treatment arms and remained high during the duration of treatment. The mean
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change from baseline was minimal while on treatment (approximately +3 points over

time) and was comparable between treatment arms (70).

Figure 16: Mean TOI score across timepoints, by treatment group

BASELINE 1 W24 wW4s W 4 W 1 W 132 1 15
Time point
Treatment Fulvestrant 500 mg ——— Anastrozole 1 mg
Number of Patients N
FULS00 208 204 172 147 134 112 o8 BB T3 586 38 22 11 g
ENRS1 z18 185 176 148 127 110 101 77 62 47 30 20 10 5

SOURCE: (AstraZeneca 2015a)
ANAS1: Anastrozole 1 mg; FUL500: fulvestrant 500mg; TOI: Trial outcome index

The EQ-5D questionnaire collected data on generic health status across three levels
(EQ-5D-3L). Results of the EQ-5D-3L questionnaire show that the general health
status is maintained over the study period (156 weeks) across both treatment arms.
The means per visit of the EQ-5D-3L Index in the fulvestrant 500mg group are
consistently greater than in the anastrozole group between week 0 (baseline) and
week 156 (end of study) (Figure 17).
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Figure 17: EQ-5D-3L Index (UK) per treatment and visit
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SOURCE: (70)
Cl95: Confidence interval (95%); EQ-5D-3L: EuroQoL-5 dimensions-3 levels; UK: United Kingdom

Overall, HRQoL (FACT-B TOI score and EQ-5D) was maintained and similar in both

treatment groups (7).
Additional secondary efficacy objectives

The outcomes of additional secondary outcomes (ORR, mDoR, EDoR, CBR, DoCB,
and EDCoB) are presented in Table 20. Similar ORRs and CBRs were observed in
both treatment arms, with results slightly favouring fulvestrant 500mg. However,
fulvestrant 500mg treatment numerically increased the durability of these benefits
compared with anastrozole, with a 6.8 month higher median duration of response

and 3.0 months higher duration of clinical benefit (7).
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Table 20: Summary of other secondary outcomes in FALCON

fulvestrant

anastrozole

Secondary outcome 500mg 1mg Statistics
Measurable disease* n=193 n=196
OR: 1.07
ORR, % 46 45 (95% CI: 0.72-1.61)
p=0.7290
Median DoR, months 20.0 13.2 -
mggﬁz time to onset of response, 8.1 56 i
EDoR ratio: 1.52
EDoR, months 11.4 7.5 (95% CI: 1.03-2.26)
p=0.0367
Median DoCB, months 22 1 19.1 -
ITT population n=230 n=232
OR: 1.25
CBR (CR, PR, or SD 224 weeks), % | 78 74 (95% CI: 0.82-1.93)
p=0.3045
CR, % 3 3 -
PR, % 37 35 -
SD 224 weeks, % 38 35 -
PD, % 13 14 -
EDoCB ratio: 1.26
EDoCB, months 21.9 17.5 (95% ClI: 0.99-1.59)

p=0.0561

SOURCE: (7)

*Patients with measurable disease at baseline

CBR: Clinical benefit rate; Cl: Confidence interval; CR: Complete response; DoCB: Duration of clinical benefit;
DoR: Duration of response; EDoCB: Expected duration of clinical benefit; EDoR: Expected duration of response;
OR: Odds ratio; ORR: Objective response rate; PD: Progressive disease; PR: Partial response; SD: Stable

disease
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4.8 Subgroup analysis

4.8.1 FIRST

Subgroup analysis of outcomes in the FIRST trial was not planned in the original trial
design (5), but was incorporated into 2 subsequent follow-up analyses of TTP (8)
and OS (6).

Secondary efficacy outcome — TTP

The difference in TTP observed in the full population (Figure 12) was also statistically
significant when adjusted for pre-defined covariates (HR 0.64; 95 % CI: 0.46, 0.90; P
= 0.01). The global interaction test was not significant (P = 0.34) (8). A forest plot
representing TTP according to the pre-defined covariates is shown in Figure 18,

demonstrating that the treatment effect is consistent across all subgroups.

Figure 18: Time to progression by pre-defined covariates (8)

Measurable disease  No

n =40, 28 events

Age <65 years | n =85, 69 events
265 years - n =120, 73 events
|
Receptor status Both ER+ and PgR+ ql) | n =156, 99 events
|
Not both ER+ and PgR+ ° n =49, 43 events
|
|
Visceral involvement  No a : | n =99, 56 events
Yes o n =106, 86 events
|
Prior chemotherapy ~ No o : n=151, 106 events
Yes : ° n =154, 36 events
|
|
|

Yes ——— n =165, 114 events
|
|
All patients —— n =205, 142 events
| | 1 T |
01 0.2 03 04 0.6 1.0 2.2

Hazard ratio and 95 % confidence interval

Favors fulvestrant 500 mg Favors anastrozole 1 mg

ER estrogen receptor, PgR progesterone receptor

Secondary efficacy outcome — OS

The HR for fulvestrant 500mg versus anastrozole was found to be generally
consistent across all subgroup analyses (6). In patients who were endocrine-therapy

Company evidence submission template for fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast cancer [ID951]
Page 76 of 297



naive the HR was 0.63 (0.43 to 0.94), although it should be noted that this is based

on a very small sample size (100 events in 151 patients).

Figure 19: OS subgroup analysis of FIRST (6)

Fulvestrant Anastrozole

500 mg 1mg Hazard ratio
events (n) events (n) Hazard ratio and 95% CI (95% ClI)

All patients 63 (102) 74 (103) —.—- 0.70 (0.50 to 0.98)
Age, years

<65 29 (45) 29 (40) - 0.73(0.44 t0 1.24)

=65 34 (57) 45 (63) * 0.68 (0.44 to 1.086)
Both ER+ and PgR+

No 14 (24) 18 (25) —_—— 0.66 (0.33 to 1.32)

Yes 49 (78) 56 (78) 0.72 (0.49 to 1.086)
Visceral involvement

No 29 (54) 26 (45) 0.68 (0.40 to 1.18)

Yes 34 (48) 48 (58) ® 0.86 (0.56 to 1.34)
Prior chemotherapy

No 43 (73) 57 (78) B — 0.63 (0.43 to 0.94)

Yes 20 (29) 17 (25) 0.93 (0.48 to 1.78)
Measurable disease

No 11(13) 7 (10) NC NC

Yes 52 (89) 67 (93) — 0.67 (0.46 to 0.96)

Prior endocrine therapy

No 44 (73) 59 (80) L 0.63(0.42 to 0.93)
Yes 19 (29) 15 (23) 1.01 (0.51 to 1.99)
T T 1
0.25 0.50 1.00 2.00

Favors fulvestrant 500 mg  Favors anastrozole

4.8.2 FALCON

Primary efficacy outcome - PFS

As discussed previously in XXX, pre-specified analyses were performed for multiple
treatment subgroups in the FALCON trial (Figure 20). Treatment effects were largely
consistent with the primary analysis across prespecified patient subgroups (global
interaction test p=0-1061), i.e. improvement in PFS numerically favoured fulvestrant
500mg (Figure 20)(7).
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Figure 20: Forest plot of PFS by subgroup (ITT analysis, (7))

Fulvestrant 500 mg  Anastrozolelmg HR(95% Cl)

All patients )_._| 143/230 (62%) 166/232 (72%) 0797 (0-637-0.999)
Breast cancer type i

Locally advanced } i | 1128 (39%) 14/32 (44%) 0790 (0-360-1.731)
Metastatic )—.—1I 132/202 (65%) 152/200 (76%) 0784 (0-621-0-991)
Previous chemotherapy i

Yes [ ' . | 31/36 (86%) 33/42 (77%) 1.081 (0-659-1.771)
No —@— 112/194 (58%) 133/189 (70%) 0752 (0-585-0-967)
Geographic region E

USA and Canada } = I | 16/25 (64%) 19/24 (79%) 0-664(0-338-1-304)
Non-USA or Canada )—.—H 127/205 (62%) 147/208 (71%) 0.811 (0-640-1.020)
Asia | - | 19/34 (56%) 22/33 (67%) 0-811(0-438-1501)
Non-Asia ;_._! 124/196 (63%) 144199 (72%) 0791 (0-622-1.005)
Measurable disease |

Yes ;_._¢: 124/193 (64%) 143/196 (73%) 0.763 (0-599-0-971)
No } :1; | 19/37 (51%) 23/36 (64%) 0-985 (0-534-1-818)
Oestrogen receptor-positive and progesterone E

receptor-positive at baseline i

es |—.—4 i 103/175 (59%) 127/179 (71%) 0728 (0-561-0-944)
he e 40/55 (73%) 39/53 (74%) 1041 (0.669-1621)
Previous systemic oestrogen containing i

hormone replacement therapy E

Yes ' 3/3 (100%) 3/5 (60%) .

No ;_._¢ . 140/227 (62%) 163/227 (72%) 0779 (0-622-0.977)
Bisphosphonate use at baseline ;

Yes {—.—:4 44/61 (72%) 53/62 (85%) 0-685 (0-455-1-032)
No —@—H 99/169 (59%) 113170 (66%)  0.820 (0-626-1.073)
Visceral disease i

Yes |—.|—| 92/135 (68%) 87/119 (73%) 0-993 (0-740-1-331)
Mo —eo— i 51/95 (54%) 79/113 (70%) 0592 (0-419-0-837)

0 |25 o 5 10 1'5 20
HR (95%Cl)
SOURCE: (7)

[a] Prior chemotherapy for locally advanced or metastatic disease

[b] ER +ve and PgR +ve at baseline equal to “No” means that subject is ER —ve or PgR —ve at baseline.

Note: Results are presented on the log scale, x-axis labels are on the linear scale. Hazard ratio (fulvestrant
500mg: anastrozole) and 95% CI. A hazard ratio of <1 favours fulvestrant. The analysis was performed using a
stratified log-rank test (with [VRS-derived stratification factors). The subgroup analysis was performed using a
log-rank test.

ClI: Confidence interval; ER: Oestrogen receptor; HRT: Hormone replacement therapy; IVRS: Interactive voice
response system; PgR: Progesterone receptor

Secondary variables

The key secondary endpoints ORR and OS are part of an MTP to strongly control
type-I error. Secondary endpoints were only to be tested for statistical significance if
the primary endpoint (PFS) was significant. As the analysis of PFS met the criteria
for statistical significance (1-sided p=0.0243, ie, p<0.025), statistical testing of

secondary endpoints was appropriate.
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Overall survival

The OS data were immature at the time of the interim analysis (31%), to the extent

that median OS could not be calculated. A further analysis of OS will be conducted

when these data are more mature. However, the available survival data numerically

favour fulvestrant. There was no statistically significant difference in OS between the
treatment arms (HR 0.875; 95% CI1 0.629 to 1.217; 2-sided p=0.4277, Table 21) (7).

Table 21: Summary of OS and survival status at the time of PFS analysis (ITT

analysis set)

Fulvestrant 500mg

Anastrozole 1 mg

(n=230) (N=232)
Number (%) of subjects with 67 (29.1) 75 (32.3)
events
Hazard ratio (95% CI) 0.875 (0.629, 1.217)
1-sided p-value 0.2138
2-sided p-value 0.4277
Total number of deaths 67 75
25th percentile OS (months) a 22.2 21.1

95% CI for 25th percentile

(18.20, 28.19)

(17.31, 25.69)

Still in survival follow up b 137 (59.6) 131 (56.5)
Terminated prior to death c 26 (11.3) 26 (11.2)
Voluntary discontinuation by 19 (8.3) 23 (9.9)
subject

Subject lost to follow-up 5(2.2) 1(0.4)
Other 2(0.9) 2 (0.9)

follow-up.

(yes/no).

survival.

a Calculated using the Kaplan-Meier technique.
b Included subjects known to be alive at data cut-off.
¢ Included subjects with unknown survival status or subjects who were lost to

A hazard ratio of <1 favours fulvestrant.
ClI confidence interval; NC not calculable due to insufficient data; OS overall

Note: The analysis was performed using a stratified log-rank test with factors for
prior chemotherapy for locally
advanced or metastatic disease (yes/no) and measurable disease at baseline

An OS sensitivity analysis was conducted which demonstrated results consistent

with the overall analysis of OS (Figure 21).
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Figure 21: Overall survival at the time of the PFS analysis, Forest plot, by

subgroup (ITT analysis set (68))

A1l patients

Breast cancer typs
Locally advanced

Metastatic

Prior chemotherapy [a]

Yas
No

Measurable disease

Measurable
Hon

ER +ve and PgR +ve at baseline [b]

Yes
No

Prior systemic cestrogen containing HRT

Yes
No

Bisphosphonate/Denosumab use at baseline

Yes
No

Visceral disease
Yes
No

Mumber of patients with event

Fulvestrant 500 mg Anastrozole 1 mg

67/230 ( 29.1%)

1/28 ( 3.86%)
66/202 ( 32.7T%)

14/36 ( 38.9%)
53/154 ( 27.3%)

56/193 ( 29.0%)
11/37 ( 25.7%)

4B/175 ( 27.4%)
19/55 ( 34.5%)

2/3 ( 66.7%)
65/227 ( 28.6%)

21/61 { 34.4%)
46/169 ( 27.2%)

49/135 ( 36.3%)
18/95 ( 18.9%)

T5/232 ( 32.3%)

7/32 ( 21.5%)
68/200 ( 34.0%)

18/43 ( 41.9%)
57/189 ( 30.2%)

66/196 ( 33.7%)
9/36 ( 25.0%)

56/179 ( 31.3%)
19/53 ( 35.8%)

1/5 ( 20.0%)
T4/227 ( 32.6%)

24/62 ( 3B.7%)
51/170 ( 30.0%)

42/119 ( 35.3%)
33/113 ( 29.2%)

PAGE 1 OF 1
Results are presented on the log scale, x-axis labels are on the linear scale.
Hazard ratio (Fulvestrant 500 mg : Anastrazole 1 mg) and 35% CI. A hazard ratio < 1 favours fulvestrant.
The analysis was performed using a stratified log-ramk teskt (with IVRS derived stratification factors).
For the subgroup analysis, the analysis was performed using a log-rank test.
[a] Prior chemotherapy for locally advanced or metastatic disease.
[B] ER +ve and PgR +ve at baseline equals to 'No' means that subject has ER -ve and/or PgR -ve at baseline

[a] Prior chemotherapy for locally advanced or metastatic disease.

[b] ER +ve and PgR +ve at baseline equals to ‘No’ means that subject has ER-ve and/or
PgR —ve at baseline.

Analysis performed using a stratified log-rank test (with [VRS derived stratification factors).

Median duration of follow-up for OS was 25.00 months (range: 0.1 to 38.3 months) in
the fulvestrant arm and 24.79 months (range: 0 to 37.9 months) in the anastrozole
arm. The total duration of follow-up for OS was similar in the fulvestrant (5263.6

months) and anastrozole (5262.4 months) arms.

4.9 Meta-analysis

The methods and results of a network meta-analysis are presented in Section 4.10.

4.10 Indirect and mixed treatment comparisons

Search strategy
The search strategy is fully described in Section 4.1 and Appendix A.

Study selection
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The study selection criteria are described in Section 4.1. Of the 44 studies included

in the master network, 38 were excluded from further consideration due to a variety

of reasons (terminated or discontinued studies, clinically non-relevant comparators,

no extractable data and no link to an evidence network) to provide a core network of
6 studies (Figure 6, Figure 22 and Table 22).

Figure 22: Core relevant evidence network.

Fulvestrant

Anastrozole

Mila-Santos 2003
North American Trial
TARGET

Tamoxifen

PO25 Trial

Letrozole

Table 22: Summary of the trials used to carry out the indirect or mixed

treatment comparison

References of trial Fulvestrant Anastrozole Tamoxifen Letrozole
500mg 1mg 40 or 20mg 2.5mg

FALCON (7) Yes Yes

FIRST (5) Yes Yes

Milla-Santos 2003 (66) Yes 40mg

North American Trial Yes 20mg

(10)

TARGET (11) Yes 20mg

PO25 Trial (12) 20mg Yes
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Varied types of efficacy measures were reported across the studies contributing to
the relevant evidence network. The key efficacy and tolerability outcomes reported

across these studies are summarized in Table 23.

Table 23: Outcomes reported across the studies to be included in the NMA

Study Name PFS (0 13] ORR CBR OS rate PFS rate DoR TTF Safety
FALCON trial (7) v - v v v v v - v
FIRST study (5) v v v v v v - v v
(l\giél)a-Santos 2003 v v v v o o ) ) v
uzl)'th American trial v e v v - o v v v
TARGET trial* (11) v VR - - s v - - -
PO25 trial* (12) v v v v - - - - -

OS: Overall survival; PFS: Progression-free survival; ORR: Overall response rate; CBR: Clinical benefit rate; DoR: Duration of response; TTF: Time to treatment failure
*Studies reporting subgroup data of interest
**OS data reported from combined analysis of North American trial and TARGET trial and not for individual studies

#Data reported graphically and were captured using Engauge software

Prior to conducting an NMA, a heterogeneity assessment is important to evaluate the
degree of comparability among the studies that form the evidence network.
Heterogeneity assessment is important since the studies included in the analysis
have to be of sufficient clinical and methodological homogeneity to render the results
of analysis meaningful and valid. The results for heterogeneity assessment for each

comparison per outcome have been discussed in the following pages.

Data pertaining to PFS or time-to progression (TTP) were reported for all 6 studies.
Five of these 6 studies reported TTP instead of PFS and the definitions reported for
PFS or TTP across the studies are provided in Table 24 and demonstrate the

similarity of definitions between the included studies.
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Table 24: Definitions of the outcome of PFS/TTP across studies included in the

network of PFS
Outcome
Study Name reported | Definition
(PFS/TTP)
Time from randomisation until objective disease
FALCON trial (7) PFS progression as defined by RECI_ST 1.1 , surgery or
radiotherapy to manage worsening of disease or
death by any cause (in the absence of progression)
Time from randomization to the time of the earliest
FIRST study (5) TTP evidence of objective disease progression or death
from any cause prior to documented progression
Milla-Santos 2003 TP The time to objective disease progression or death,
(66) whichever occurred first
North American trial TTP represented the time to objective disease
TTP . : :
(10) progression or death, whichever occurred first
TARGET trial* (11) TP Tlme to objective dls_ease progression or death,
whichever occurred first
Interval between the date of randomization and the
- earliest date of disease progression. Discontinuation
PO25 trial” (12) TP of treatment due to clinical deterioration or death (any
cause) were also accounted for disease progression

PFS: Progression-free survival; TTP: Time to progression;

*Studies reporting subgroup data of interest and not for the whole study population
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Table 25: Summary of methodological characteristics among the included trials

generated
randomization)

Study name Publication type Sample Randomization Blinding Phase Primary efficacy Geographic locations
(Primary) size end-point
FALCON trial CSR 462 Adequate Double blind | Il PFS USA, Argentina, Brazil, Canada, China, Czech Republic, Italy,
(7) (IVRS/IWRS) Japan, Mexico, Peru, Poland, Romania, Russia, Slovakia,
South Africa, Spain, Taiwan, Turkey, Ukraine, UK
FIRST study CSR 205 Adequate (Central Open label 1 CBR Brazil, Bulgaria, Czech Republic, France, Italy, Poland, Spain,
(5) randomization) UK and USA
Milla-Santos Journal article 238 Unclear Unclear ] Response rates NR
2003 (66) (ORR and CBR),
TTP and OS
North Journal article 353 Adequate (Central Double blind | Il TTP and ORR USA and Canada
American trial randomization)
(10)
TARGET trial* Journal article 668 (298) | Adequate (Central Double blind | Il TTP and ORR Europe, Australia, New Zealand, South America, and South
(11) randomization) Africa
PO25 trial* (12) | Journal article 916 Adequate (Computer Double blind | IlI TTP NR

PFS: Progression-free survival; TTP:

Time to progression; ORR: Objective response rate; CBR: Clinical benefit rate; OS: Overall
survival; CSR: Clinical study report; IVRS: Interactive voice response system; IWRS: Interactive web response system

*Studies reporting subgroup data of interest. Baseline characteristics reported for whole population; in sample size, number in
brackets represents subgroup population of interest




Clinical characteristics

In terms of median age of patients and the proportion of patients with metastatic
disease at baseline, the studies were largely similar (Table 26). Performance status
measurements (i.e. ECOG or Karnofsky status) were less routinely reported, but
where information was available, studies were broadly similar in having the majority

of subjects with high performance scores (i.e. 0-1 ECOG or >70 Karnofsky scores).
Receptor status and exposure to prior endocrine therapies

Two of the 6 included studies reported less than 85% patients who were HR+ had
been recruited and HERZ2 status was only reported in the 2 studies investigating
fulvestrant in ABC. It is important to note that a third of patients recruited to the PO25
study were not HR+ (12), suggesting that the ITT population in this study may not be

as similar to the other studies.

All 6 studies recruited a majority of patients (>70%) who were endocrine naive.
Indeed, excluding the FIRST study ((5) for which patient level data was available),
the minimum proportion of endocrine naive patients in the remaining studies was
80%, indicating a reasonable level of homogeneity across studies in terms of

exposure to previous therapies of interest.
Other potential sources of heterogeneity

Three of the 6 studies reported data pertaining to race/ethnicity of the recruited
patients (Table 28). The studies reporting such data were largely similar as the
majority of recruited patients across these studies were White. The proportion of

White patients across these studies ranged from 76% (7) to 97% (5).

All 6 studies reported data pertaining to metastatic sites(Table 28). The studies were
largely comparable in terms of metastatic sites of the disease. The proportion of
patients with visceral metastasis ranged from about 30 (11) to 59% (7). Two studies
(11, 66) recruited more than 40% patients with bone metastasis while bone
metastasis was less evident in the remaining studies with two studies (5, 7) recruiting

less than 10% patients with bone metastasis.



Table 26: Summary of clinical characteristics among the included trials for PFS

Tables and figures

Study name Treatment Median Measurable disease at Disease at baseline (%) ECOG/WHO performance Karnofsky performance status (%)
arms age baseline (%) status (%)
(vears)  ['Yes No Locally Metastatic 0 1 >2 |04 |9- |80- |70- |60- | <60
advanced 100 90 80 70
FALCON trial (7) FUL 64 84 16 12 88 51 46 3 - NR NR NR NR NR
ANA 62 85 14 14 86 50 45 5 -
FIRST study (5) FUL 66 87.3 12.7 18.6 81.4 NR NR NR NR NR NR NR NR NR
ANA 68 90.3 9.7 17.5 82.5
Milla-Santos 2003 | ANA 60.2 NR NR - 100 81 12 7 - NR NR NR NR NR
(66) TAM 60.6 NR NR - 100 78 |14 |9 -
North American ANA 68 68.4 31.6 - 99# NR NR NR NR NR NR NR NR NR
trial (10) TAM 67 76.9 23.1 - 99*
TAM 65.9 76 22 - 98# 25 55 - 16 3
TARGET trial* ANA 67 89 11 - 100* NR NR NR NR NR NR NR NR NR
() TAM 66 87 13 - 100"
PO25 trial* (12) LET 65 NR NR - 93 NR NR NR NR 56 - 38 -
TAM 64 NR NR - 92 58 - 33 -

#Proportion of patients with metastatic disease were calculated by addition of patients reported with various metastatic sites as
dominant site of metastasis
*Studies reporting subgroup data of interest. Baseline characteristics reported for whole population
ECOG PS: Eastern Cooperative Oncology Group Performance Status; NR: Not reported

FUL: Fulvestrant; ANA: anastrozole; LET: letrozole; TAM: tamoxifen



Table 27: Summary of clinical characteristics among the included trials for PFS

Tables and figures

Study name Receptor status (%) Endocrine | Prior Therapies
HR+ ER+ PgR+ | HER2- naive (%) Surgery Radiotherapy | Chemotherapy

FALCON frial (7) 100 99 77 99.8 99.4 59 22,5 35 (19.2% in neo/adjuvant and 17% in
advanced setting)

FIRST study (5) 100 97 80 47 74 NR NR 26% in adjuvant setting

Milla-Santos 2003 (66) 100 100 NR Unclear 100 NR NR 28% CMF and 15% Doxorubicin in
adjuvant setting

North American trial (10) | 89 85 69 Unclear 80 NR NR 27% in adjuvant setting

PO25 trial* (12) 66 NR NR Unclear 82 NR NR 32% (22% in adjuvant and 10% in
advanced setting)

TARGET trial* (11) 45 43 26 Unclear 89 NR NR 23% in adjuvant setting

*Studies reporting subgroup data of interest. Baseline characteristics reported for whole population

CMF: Cyclophosphamide, methotrexate and 5-fluoro-uracil; ER: Oestrogen receptor; HR: Hormone receptor; HER2: Human

Epidermal Growth Factor Receptor-2; NR: Not reported; PgR: Progesterone receptor



Table 28: Summary of clinical characteristics among the included trials for PFS

Tables and figures

Study Treatment Race Metastatic sites* Median Disease free interval (DFI)

name arms White | Black | Asian | Others | Visceral | Soft Bone | Lungs | Liver | Other DFI <12 >12 >24
tissue (months) months months months

FALCON FUL 76 2 16 7 59 4 10 - - - NR NR NR NR

trial (7) ANA 75 |2 15 |9 51 3 10 | - - -

FIRST trial FUL 95 3 - 2 47 2 10 29 15 1 NR NR NR NR

) ANA 99 |- - 1 56 - 8 41 14 |-

Milla-Santos | ANA NR NR NR NR - 15 38 47 - - NR NR NR NR

2003 (66) [ 7am - 13 42 |45 |- -

North ANA NR NR NR NR 49 23 40 44 8 NR NR NR NR

ﬁ{;‘leg%a)” TAM 48 28 33 |37 17

TARGET ANA NR NR NR NR 30 68 46 22 9 - NR NR NR NR

tral* (1) [7am 38 69 48 | 31 10 | -

PO25 trial* LET 86 - - - 43 25 32 - 13 - 70.8 - - 55

(12) TAM 46 25 29 |- 12 |- 66 - - 54

#Data overlapping and might not add up to 100%

*Studies reporting subgroup data of interest. Baseline characteristics reported for whole population

ANA: anastrozole; FUL: fulvestrant: LET; letrozole: TAM; tamoxifen



Further considerations for network meta-analysis

Dose of tamoxifen was pooled for this analysis as FDA has approved both 20
mg and 40 mg dose of tamoxifen, while EMA has only approved 20 mg dose
of tamoxifen for the treatment in breast cancer. The Milla-Santos study (66)

was the only one of the 4 included studies that used the higher dose and it is
unclear what effect this had on the generalizability of the outcomes from that

study with the rest of the evidence network.

OS results from individual studies (North American and TARGET trial (10,
11)) were not available; therefore, combined OS results (71) from these trials

were considered in the analysis.

The inclusion of Milla-Santos study (66) led to heterogeneity when analysis
was conducted for OS outcome, i.e. 1°=84.2%, which according to Cochrane
is considered substantial heterogeneity (>60%). Similarly, for PFS outcome,
inclusion of Milla-Santos study (66) in base-case as well as sensitivity
analysis resulted in substantial heterogeneity, i.e. 1°=96.1%. This
heterogeneity is most likely a result of the biased reporting of PFS (or TTP)
and OS which were only calculated for patients achieving a CB (complete
response, partial response or stable disease). Therefore, the analyses for OS
and PFS outcomes were conducted without considering the Milla-Santos
study (66) in the network.

4.10.1 Method of network meta-analysis

Patient-level data was available for the following studies: FALCON, FIRST, and the

combined North American and TARGET trials (hereafter referred to as

NorthAmTarget). For the PO25 trial (12), the reported Kaplan-Meier curves were

digitised (WebPlotDigitizer version 3.6), and the algorithm presented in Guyot et al

2012(72) was run in the statistical package R to reconstruct patient-level data.

For those trials identified in the systematic literature review and where patient-level

data was available (FIRST and NorthAmTarget) the inclusion and exclusion criteria

from the FALCON trial was applied to each treatment arm in both trials to better
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match the FALCON trial population (7). This couldn’t be accomplished with the PO25

trial as only reconstructed patient-level data was available (12).

The Kaplan-Meier plots of PFS and OS from FALCON, FIRST, NorthAmTarget,
PO25 are presented in Figure 23 and

Figure 24, respectively. The plots for FIRST and NorthAmTarget represent the trial

data after the inclusion and exclusion criteria for FALCON had been applied (7).
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Figure 23: PFS KM plots from FALCON and studies identified in the SLR

Company evidence submission template for fulvestrant for untreated hormone-receptor positive locally advanced or metastatic breast cancer
[ID951]
Page 91 of 297




Figure 24: OS KM plots from FALCON and studies identified in the SLR
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Visual inspection of the PFS Kaplan-Meier plots indicated that the treatment arms
separated and remained separated over the course of each trial. Visual inspection of
the OS Kaplan-Meier plots indicated that in both the PO25 trial and the
NorthAmTarget trial the plots crossed, whilst OS in the FIRST study showed
separation took place around 21 months. This suggests that traditional methods for

NMA might not be appropriate, and alternative methods need to be explored.

Traditional methods for NMA utilize the summary data available for each study
(hazard ratios in this instance) and estimates the difference in treatment effect in
terms of the impact on these summary data. This assumes a constant relative
treatment effect over time (i.e. proportional hazards). The proportional hazards
assumption is, in this instance, likely violated due to the crossing of Kaplan-Meier
plots in at least two studies for OS (PO25 and NorthAmTarget), and a late separation
of the curves for FIRST OS data.

Evaluation of the log cumulative hazard plots for PFS for FALCON, FIRST, PO25
and NorthAmTarget (see Figure 25) suggest that the assumption of proportional
hazards is not reasonable across all the trials included in the NMA. A similar

conclusion was reached for OS (see Figure 26).

The use of hazard ratios limits the choice of distributions that can be used to
extrapolate key trial outcomes, as it would not be theoretically possible to apply a
hazard ratio in the case of the lognormal or log-logistic distributions. It was therefore
judged inappropriate to derive an NMA using standard methods using reported
summary data. Alternative methods are available which use patient-level data
(available or estimated through digitised Kaplan-Meier data) to estimate the effect of
treatment on the parameters (shape and scale) of the fitted parametric survival
distributions(13). This allows for the synthesis and comparison of data from disparate
sources and the inclusion of the lognormal and log-logistic distributions in a

statistically valid manner.

The alternative methodology developed by Ouwens et al(13), allows a simultaneous
extrapolation and network meta-analysis of Kaplan-Meier curves for all relevant
comparators to be derived from available RCTs. This is achieved by relating the
Kaplan-Meier curves of each of the competing interventions directly to the
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parameters of each of the parametric distributions tested. Although the Kaplan-Meier
plots were only observed to cross for OS data, the methodology developed by
Ouwens et al was also applied for PFS, both for consistency and to allow the full

range of traditional parametric survival curves to be explored.

In fixed-effects meta-analyses, it is assumed that treatment effects can be estimated
directly from the trial data, while in random-effects meta-analyses it is assumed that
the treatment effects are drawn from a common distribution with a variance
parameter equal to the between-studies variance, or heterogeneity. A random effects
model is more complex than a fixed-effects model as it requires more parameters,
and therefore the added flexibility means it will usually provide a better fit to the data;
however, in this instance, given the limited number of trials included in each network,
a fixed effects analysis was deemed more appropriate. A fixed effects model was
used to simultaneously extrapolate Kaplan-Meier data over time by means of each of
the parametric distributions included (Weibull, Gompertz, log-logistic, lognormal and
generalised gamma), to synthesize and to indirectly compare the different treatments
The scale and non-location (hereafter referred to as ‘shape’) parameters for each of
the distributions were estimated for the baseline comparator, and were used as the
anchor to obtain estimates for the shape and scale for the other technologies
included in the economic evaluation. This approach accounts for the possible

differences in both shape and scale within-trial without breaking randomisation.

In the 1 and 2-parameter models, the difference in location and other parameters are
modelled against this baseline treatment (anastrozole) and baseline study
(FALCON) by using arm and study as indicators on the predictive scales. For the
Generalized Gamma, only the difference in mean and sigma are modelled at the
predictive scale. Allowing this higher flexibility allows all models, except exponential,
to be modelled without assumptions of proportional hazard ratios/odds/acceleration

factors.
For completeness, the following two types of analyses were undertaken:

e ‘All shapes’ model: Above described scenario.
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e ‘No shape arm’ model: The shape parameter is regarded as fixed between
treatment arms — tantamount to assuming a proportional treatment effect

[proportional hazards ratio/ proportional acceleration factor].

Please note that the results are only adjusted for between-study differences for
validation purposes (assessing the model fit) and is treated as a nuisance variable in
the main analysis. We visually inspect the fit of the parametric distributions to
individual trial data. For the purposes of the economic evaluation, the results are only
adjusted for differences in shape parameters between trial arms at the predictive

scale, if required.

The ‘no shape arm’ model is more assumptive and restrictive than the ‘all shapes’
model as it does not allow the shape parameter to differ between treatment arms.
This model does not appear to lend itself to the synthesis and extrapolation of OS
data due to the observed crossing of curves in the PO25 and NorthAmTarget data.
The ‘no shape arm’ could, potentially, be appropriate for the extrapolation of PFS, as

there is no evidence of crossing curves in any of the trials included in the network.

Based on evaluation of the log-cumulative hazard plots, the statistically significant
differences in shape parameter for letrozole observed in the results of the fixed
effects NMA for OS (see Table 29), and visual inspection of the improved curve fits
resulting from the ‘all shapes’ models compared with the ‘no shape arm’ models to
the PO25 trial data (see Figure 54; Appendix A), the ‘all shapes’ model was chosen
to provide the base case survival curves for PFS and OS used in the economic
model. The resulting curves from the ‘no shape arm’ models are tested in sensitivity

analysis.

Due to the complexity in the interpretation of setting two of the three-parameter
generalised gamma model equal, this distribution was not included in the ‘no shape

arm’ models.
Additional considerations for PO25

The PO25 trial was a large, randomised, double-dummy trial, which was powered to
demonstrate a 20% reduction in the risk of progression with letrozole (12). The study

was designed such that upon disease progression or discontinuation of therapy due
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to an adverse event, a patient could be switched over to the alternative treatment in
a double-blind manner. In PO25, 53% of patients starting on letrozole crossed over
to tamoxifen, 44% of patients starting on tamoxifen crossed over to letrozole, and the
two survival curves crossed at around 3 years, at which point cross-overs where
almost complete (12). There is therefore a risk that the OS analysis could be

confounded.

The authors report that whilst a statistically significant difference between treatment
arms was not observed, there was a significant survival advantage associated with
letrozole in the first two years of the trial. However, as the authors note, as cross-
over was not randomised and was not independent of treatment, the interpretation of
a long-term survival benefit associated with letrozole should be considered

speculative (12).

Patient-level data from the PO25 trial was not available (12); the Kaplan-Meier
curves were digitised and an algorithm run in R to reconstruct the patient-level data;
therefore, methods to adjust for potential bias due to crossover were not able to be
implemented. Results of the OS fixed effects network meta-analysis for letrozole
should be therefore be considered with caution. In the economic model, a scenario
analysis is presented where the efficacy of letrozole is assumed to be equivalent to
that of anastrozole (Table 101). This assumption has been used in many previous
NICE appraisals, most recently in the ongoing appraisal of pablociclib in combination
with letrozole (73), is widely accepted by clinicians (54) and has recently been shown
in a large (n=4136) randomised study to not have significantly superior efficacy or
safety compared with anastrozole in postmenopausal patients with HR+, node +ve

early breast cancer (74).
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Figure 25: Log cumulative hazard plots (PFS)
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Figure 26: Log cumulative hazards plots (OS)
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4.10.2 Network meta-analysis results

The results of the network meta-analysis for the ‘all shapes’ model are presented
below. The results of the network meta-analysis when using the ‘no shape arm’

model are presented in Appendix B.

Table 29 presents the results of the PFS NMA: baseline shape and scale and
difference from baseline for each of the treatment alternatives versus (FALCON)
anastrozole. Fulvestrant and tamoxifen demonstrated statistically significant
differences in the scale parameter when compared against anastrozole for the
Weibull, log-logistic, lognormal and generalised gamma distributions. Both
fulvestrant and tamoxifen are also associated with statistically significant differences
in the shape parameter of the log-normal distribution when compared against
anastrozole. Letrozole did not demonstrate any statistically significant differences in
either shape or scale across any of the distributions when compared with

anastrozole.
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Table 29: Fixed effect network meta-analysis PFS results: baseline parametric
distribution parameters and difference from baseline for treatment alternatives
versus (FALCON) anastrozole
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Figure 27: PFS as estimated from fixed effects network meta-analysis models
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Table 30 presents the results of the NMA for OS. Letrozole demonstrated a

statistically significant difference in shape compared against anastrozole for the
Weibull, Gompertz, log-logistic and generalised gamma distributions. For the
Gompertz distribution, letrozole also demonstrated a statistically significant
difference in scale. Figure 28 presents the estimated parametric survival curves for
OS from the NMA.
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Table 30: Fixed effect network meta-analysis OS results: baseline parametric
distribution parameters and difference from baseline for treatment alternatives
versus (FALCON) anastrozole
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Abbreviations: L, lower; OS, overall survival; U, upper.
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Figure 28: OS as estimated from fixed effects network meta-analysis models
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4.10.3 Process for selecting parametric survival curves

For the purpose of the economic modelling, it was necessary to extrapolate OS and
PFS beyond the duration of the FALCON clinical study (7). The process for selecting
parametric survival curves fitted to patient level data from the trials comprising the
PFS and OS networks was based on the methods outlined in Technical Support
Document 14 prepared by the Decision Support Unit for NICE(75). The assumption
of proportional hazards was assessed via visual inspection of log-cumulative
hazards plots for PFS and OS for each of the trials included in the NMA (see section
4.10.1). To assess the fit of each distribution to the NMA dataset, the Akaike’s
Information Criterion (AIC) and Bayesian Information Criterion (BIC) were compared
across distributions. As the AIC and BIC only reflect the goodness of fit to the
observed data, they do not provide information with which to inform the most
appropriate extrapolation of each distribution beyond the observed data. Additional
visual inspection of the distributions and clinical validation of the extrapolated output

with UK clinical experts was also performed.
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4.10.4 Progression-free survival extrapolation

4.10.4.1 Statistical goodness of fit

The results of fitting the standard parametric distributions to the NMA PFS dataset
are shown in Table 31. The AIC and BIC statistics show that the log-logistic
distribution provided the best fit, followed by the generalised gamma and the
lognormal distributions; the Gompertz distribution is considered to have the least-
best fit.

Table 31: AIC and BIC statistics for PFS based on fixed effects NMA model

Distribution AIC AIC rank BIC BIC rank
Log-logistic 8624.747 1 8703.403 1
Generalised gamma 8627.055 2 8711.329 2
Lognormal 8636.065 3 8714.721 3
Weibull 8687.484 4 8766.140 4
Gompertz 8720.786 5 8799.441 5

Abbreviations: AIC, Akaike’s Information Criterion; BIC, Bayesian Information Criterion; NMA, network
meta-analysis; PFS, progression-free survival.

4.10.4.2 Visual inspection

Figure 29 presents the estimated survival curves for fulvestrant and anastrozole
fitted to the PFS data from FALCON. For visual validation of the fitted survival curves
against the non-FALCON trial data, the between-study differences, relative to

FALCON, were incorporated in the survival functions.

The Gompertz and Weibull distributions display more conservative extrapolations of
PFS than the log-logistic, generalised gamma and lognormal, and provide a better
visual fit in the tail of the FALCON PFS data; however, the Gompertz distribution
provides visually poor fits to the FIRST and PO25 trials relative to the Weibull and
other distributions (see Figure 30 and Figure 32). The log-logistic and lognormal
distributions provide a good visual fit to all of the trial data apart from FIRST, but the
curves appear to flatten in later time periods and both distributions display long ‘tails’.
The generalised gamma distribution provides a reasonable visual fit to the observed
data and displays a more conservative projection than the log-logistic or lognormal

distributions (see Figure 29, Figure 30, Figure 31 and Figure 32).
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Figure 29: FALCON PFS study fit with fixed effects ‘all shapes’ network meta-
analysis model

Figure 30: FIRST PFS study fit with fixed effects ‘all shapes’ network meta-
analysis model adjusted for between-study differences
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Figure 31: NorthAmTarget PFS study fit with fixed effects ‘all shapes’ network
meta-analysis model adjusted for between-study differences

Figure 32: PO25 PFS study fit with fixed effects ‘all shapes’ network meta-
analysis model adjusted for between-study differences
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4.10.4.3 Expert clinical opinion

Seven clinicians in England provided expert opinion on the proportion of those
patients included in the FALCON trial who are expected to be progression-free at 1,
2, 5 and 10 years when treated with anastrozole (54). The clinician opinions are
summarised in Table 32. Clinical expert opinion indicates that the log-logistic,
generalised gamma and lognormal distributions provide realistic projections at 5 and

10 years for those patients treated with anastrozole.

Table 32: KOL opinion on PFS at 1, 2, 5 and 10 years (54)

1 year 2 years 5 years 10 years
KOL estimate 50-60% 30-40% 5-10% 1-5%
Abbreviation: KOL, key opinion leader.

4.10.4.4 Survival curve selection

The generalised gamma distribution was chosen as the most appropriate method of
extrapolating PFS based on visual inspection; the AIC and BIC values (second best
fit) and clinical expert opinion for anastrozole. Guidance from NICE’s Decision
Support Unit recommends that the same parametric models are applied for all
treatment arms per outcome(75); therefore, the generalised gamma distribution was
chosen for all treatment arms. The parameters for the generalised gamma
distribution are shown in Table 33. A plot of the curves for all comparators is shown
in Figure 33. Alternative parametric functions for PFS were explored in sensitivity

analysis.

Table 33: Generalised gamma parameter estimates for PFS based on fixed
effects NMA model

Generalised gamma Scale Shape
Estimate | L95% 95 Estimate | L95% U95%

Difference in log scale Difference in log shape
Estimate | L95% U95% | Estimate | L95% U95%
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Figure 33: PFS as estimated with fixed effects generalised gamma NMA model

4.10.4.5 Sensitivity analysis of alternative parametric curves

The goodness-of-fit statistics indicated that the log-logistic distribution had the best fit
to observed data (lowest AIC and BIC values), but was rejected based the flattening
of the projected curve in later time periods and the long tail. The lognormal
distribution had the third best fit to the observed data based on AIC and BIC but, like
the log-logistic, was rejected based on the observed flattening of the projected curve

in later time periods and long tail.

The Weibull distribution had the fourth best fit to the observed data based on AIC
and BIC. Based on visual inspection the Weibull curve had a superior fit to the tail of
the FALCON Kaplan-Meier data for fulvestrant than the log-logistic, generalised
gamma and log-normal, but was judged to provide too conservative a projection at 5

years (1.52%) based on a comparison with expert clinical opinion (5-10%, Table 32).

The Gompertz distribution was associated with the worst fit to the observed data
based on AIC and BIC statistics. Based on visual inspection the Gompertz curve
provides a reasonable fit to the observed Kaplan-Meier data from FALCON, but was
rejected on the grounds it provides too conservative a projection at 5 and 10 years
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(1.16% and 0%, respectively) when compared with expert clinical opinion (5-10%
and 1-5%, respectively, Table 32). Alternative distributions are tested in sensitivity

analysis.
4.10.5 Overall survival extrapolation

4.10.5.1 Statistical goodness of fit

The results of fitting the standard parametric distributions to the observed data for
OS are shown in Table 34. The AIC and BIC statistics for PFS based on the
observed data incorporated into the NMA show that the Weibull distribution provided
the best fit, followed by the generalised gamma and the Gompertz distributions; the

lognormal distribution is considered to have the least-best fit.

Table 34: AIC and BIC statistics for OS based on NMA

Distribution AlIC AIC rank BIC BIC rank
Weibull 10499.131 1 10577.848 1
Generalised gamma 10500.300 2 10584.640 2
Gompertz 10508.995 3 10587.713 3
Log-logistic 10513.882 4 10592.599 4
Lognormal 10552.618 5 10631.335 5

Abbreviations: AIC, Akaike’s Information Criterion; BIC, Bayesian Information Criterion; NMA, network
meta-analysis; PFS, progression-free survival.

4.10.5.2 Visual inspection

Figure 34 presents the estimated survival curves for fulvestrant and anastrozole from
the fixed-effects NMA, fitted to the OS trial data from FALCON. For visual validation
of the fitted survival curves against the non-FALCON trial data, the between-study

differences, relative to FALCON, were incorporated in the survival functions.

The Gompertz, Weibull and generalised gamma distributions display more
conservative OS projections than the log-logistic and lognormal. The log-logistic and
lognormal distributions both display long ‘tails’ with projected OS between 10-15% at
15 years for anastrozole; both the log-logistic and lognormal curves provide similar
visual fits to across the trials incorporated into the NMA (see Figure 34, Figure 35,
Figure 36 and Figure 37). The generalised gamma and Weibull distributions provide
similar OS projections with the Weibull curve providing slightly more conservative
estimates; this observation is seen across all the trials incorporated into the NMA.
The Gompertz distribution displays the most conservative survival estimates with
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100% of the cohort in any of the treatments arms dead at 10 years. The Gompertz

distribution provide a very poor visual fit against the individual trial data incorporated

in the NMA.

Figure 34: FALCON OS study fit with fixed effects ‘all shapes’ network meta-
analysis model

Figure 35: FIRST OS study fit with fixed effects ‘all shapes’ network meta-
analysis model
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Figure 36: NorthAmTarget OS study fit with fixed effects ‘all shapes’ network
meta-analysis model

Figure 37: PO25 OS study fit with fixed effects ‘all shapes’ network meta-
analysis model

4.10.5.3 Expert clinical opinion

Seven clinicians in England provided expert opinion on the proportion of those
patients included in the FALCON trial (7) who are expected to be alive at 1, 2, 5 and
10 years when treated with anastrozole (54). The clinician opinions are summarised
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in Table 35. Clinical expert opinion indicates that the Weibull, generalised gamma
and Gompertz distributions provide realistic projections at 5 years for those patients
treated with anastrozole; at 10 years, only the Weibull and generalised gamma

distributions provided estimates of OS that were aligned with expert clinical opinion.

Table 35: KOL opinion on OS at 1, 2, 5 and 10 years (54)

1 year 2 years 5 years 10 years
KOL estimate 75-85% 55-70% 20-30% 5-10%
Abbreviation: KOL, key opinion leader.

4.10.5.4 Survival curve selection

The Weibull distribution was chosen as the most appropriate method of extrapolating
OS based on visual inspection; the AIC and BIC values (best fit) and clinical expert
opinion for anastrozole. Guidance from NICE’s Decision Support Unit recommends
that the same parametric models are applied for all treatment arms per outcome(75);
therefore, the Weibull distribution was chosen for all treatment arms. The parameters
for the Weibull distribution are shown in Table 36. A plot of the curves for all
comparators is shown in Figure 38. Using alternative parametric functions that
provide plausible OS estimates (generalised gamma) were explored in sensitivity

analysis.

Table 36: Weibull parameter estimates for OS based on fixed effects NMA
model

Weibull Scale Shape
Estimate L95% U95% | Estimate L95% U95%

Anastrozole (reference)

Difference in log scale Difference in log shape
Estimate | L95% U95% | Estimate | L95% U95%

Fulvestrant
Letrozole
Tamoxifen

Abbreviations: L, lower; OS, overall survival; U, upper.
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Figure 38: OS as estimated with fixed effects Weibull NMA model

4.10.5.5 Sensitivity analysis of alternative parametric curves

The goodness-of-fit statistics indicated that the generalised gamma had the second-
best fit to the observed data, but was rejected based on the observation that the
Weibull curve, which provides a similar fit and projection to the generalised gamma,
was more closely aligned with clinical expert opinion of OS at 5 and 10 years for
anastrozole (30.7% vs 20-30% and 5.5% vs 5-10%, respectively, Table 35), and

provided slightly more conservative estimates of OS for fulvestrant over time.

The Gompertz distribution had the third best fit to the observed data based on AIC
and BIC but was rejected based on visual inspection of its fit across all the trials, and
for under-projecting OS for anastrozole at 10-years (0.03%) when compared with

what was considered clinically plausible by expert clinical opinion (5-10%, Table 35).

The log-logistic and lognormal distributions were ranked as fourth and fifth best fit,
respectively, according to the AIC and BIC statistics. Based on visual inspection of
the extrapolated sections of the curves, both distributions were rejected due to the
projected survival at 5 and 10 years (38-42% and 18-24%, respectively) being in
excess of what was considered clinically plausible by expert clinical opinion (20-30%
and 5-10%, respectively, Table 35). Alternative parametric distributions that provide
plausible long-term estimates of OS are tested in sensitivity analysis.
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4.11 Non-randomised and non-controlled evidence

There are no non-randomised or non-controlled studies relevant to this submission.

4.12 Adverse reactions

4.12.1 Safety and Tolerability of fulvestrant
FIRST

Assessment of the safety and tolerability of fulvestrant 500mg and anastrozole was a
secondary endpoint in the FIRST study (5). Laboratory tests and incidence of
adverse events (AEs) as well as the frequency of 10 pre-specified AEs, were
recorded throughout the study. Tolerability was assessed by serious adverse event
(SAE) monitoring for up to 8 weeks after the last dose of fulvestrant 500mg or for 30

days after the last dose of anastrozole. Results were reported at 3 timepoints:
1. atfirst data cut-off, 10 January 2008 (5),
2. first follow-up, 26 March 2010 (75% TTF, (6)) and
3. the final assessment of OS, 15 July 2014 (65% OS, (6)).

The number of patients remaining on randomized treatment at the time of first data
cut off was 64 (62.7%) for fulvestrant 500mg and 53 (51.5%) for anastrozole. Median
follow-up was 8 months (242.5 days) and 5.9 months (179 days), with median drug
exposures of 9.2 months (range, 1 to 20.5 months) in the fulvestrant 500mg group
and 6.1 months (range, 0 to 19.8 months) in the anastrozole group. Both fulvestrant
500mg and anastrozole were well tolerated. A total of 143 (70.1%) patients
experienced at least one AE; the incidence of serious AEs was 11.9% with
fulvestrant 500mg and 9.7% with anastrozole. Only three patients in each group
(fulvestrant, 3.0%; anastrozole, 2.9%) discontinued treatment because of an AE.
Overall, 11 patients (5.4%) died during the study; the predominant cause of death
was disease progression. Only one patient (from the anastrozole group) died

because of an AE, which was not considered to be treatment-related.
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There were no significant differences between treatments in the incidence of any of

the 10 prespecified AEs (Table 3) and there were no clinically important changes in

hematologic or clinical chemistry parameters with either treatment.

Table 37: Analysis of pre-specified AE categories within the treatment period

at first data cut-off in FIRST (n (%))(5)

Prespecified Fulvestrant Anastrozole 1 mg | P

Adverse Event 500mg (n=103) Two-sided
(n=101) Fisher’s exact

test

Endometrial 0(-) 0 (-) 1.000

dysplasia

Gl disturbances 28 (27.7) 23 (22.3) 0.420

Hot flashes 13 (12.9) 14 (13.6) 1.000

Ischaemic 0 (-) 1(1.0) 1.000

cardiovascular

disorders

Joint disorders 14 (13.9) 10 (9.7) 0.391

Osteoporosis 0 (-) 0 (-) 1.000

Thromboembolic 0(-) 0 (-) 1.000

events

Urinary tract 4 (4.0) 1(1.0) 0.210

infections

Vaginitis 0 (-) 0 (-) 1.000

Weight gain 1(1.0) 0(-) 0.495

At data cut-off for first follow-up analysis, median duration of follow-up for TTP was

18.8 months in the fulvestrant group and 12.9 months in the anastrozole group. For

the period between first data cut-off and this follow-up analysis, World Health

Organization-Performance Status (WHO-PS) and serious adverse events (SAEs)

were reported for fulvestrant and anastrozole. Twelve SAEs were reported in seven

patients in the fulvestrant group and 10 SAEs were reported in seven patients in the

anastrozole group during the period after the primary data cut-off. Each SAE by

preferred term was only reported in one patient. One SAE (pulmonary embolism)

was considered treatment-related by the investigator in the fulvestrant group. No

treatment-related SAEs were reported in the anastrozole group. There were no

clinically important differences in terms of WHO-PS.

The occurrence of SAEs during the main study period and the follow-up period

combined is detailed in Table 38. No new safety or tolerability issues were reported
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from this phase of the study. The majority of SAEs were considered by the
investigator to be unrelated to the treatment. Two SAEs considered to be treatment
related were documented (one case of hypertension and one case of pulmonary

embolism, both in the fulvestrant 500 mg treatment group).

Table 38: Incidence of SAEs and deaths in FIRST study at final data cut-off
(65% OS)(9)

SAE Fulvestrant 500mg | Anastrozole 1mg
N=101 N=103
Any SAE 24 (23.8) 22 (21.4)
Any SAE related to death 3 (3.0) 5(4.9)
Any SAE with outcome other than 21 (20.8) 18 (17.5)
death
Any causally related SAE 2 (2.0) 0 (-)
Most commonly reported SAEs (>=2 patients)
Atrial fibrillation 1(1.0) 1(1.0)
Cardiac failure 2 (2.0) 0 (-)
Death 0 (-) 2(1.9)
Decreased appetite 2 (2.0) 0 (-)
Dehydration 2 (2.0) 0 (-)
Dyspnoea 2 (2.0) 0 (-)
Femur fracture 1(1.0) 2(1.9)
Neuralgia 1(1.0) 1(1.0)
Transient ischaemic attack 0(-) 2(1.9)
FALCON

Safety and tolerability assessments in FALCON included adverse events (graded
according to Common Terminology Criteria for Adverse Event [CTCAE], version
4-0), serious adverse events, discontinuations because of adverse events, deaths
because of adverse events, and predefined adverse events of special interest (joint
disorders and back pain). Laboratory variables, electrocardiogram recordings,
physical examination, and vital signs were monitored at prespecified timepoints
throughout the study (7).

At data cut-off (April 11, 2016), when the target number of PFS events (306) was
expected to have been met, median duration of actual exposure to fulvestrant was
14-7 months (range 0-9-37-7) and to anastrozole was 13-9 months (range 0-2—
36-0). 166 (73%) of 228 patients in fulvestrant group and 173 (75%) of 232 patients
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in the anastrozole group reported adverse events (Table 39). Serious adverse

events were reported by 30 (13%) of 228 patients receiving fulvestrant versus 31

(13%) of 232 patients receiving anastrozole.

Table 39: Adverse events in FALCON with a frequency of more than 5% in any

treatment group (7)

Fulvestrant 500mg |Anastrozole 1mg

(n=228) (n=232)
Patients with any adverse event 166 (73%) 173 (75%)
Arthralgia 38 (17%) 24 (10%)
Hot flush 26 (11%) 24 (10%)
Fatigue 26 (11%) 16 (7%)
Nausea 24 (11%) 24 (10%)
Back pain 21 (9%) 14 (6%)
Alanine aminotransferase increased 16 (7%) 7 (3%)
Myalgia 16 (7%) 8 (3%)
Hypertension 15 (7%) 21 (9%)
Insomnia 15 (7%) 13 (6%)
Diarrhoea 14 (6%) 13 (6%)
Constipation 13 (6%) 11 (5%)
Pain in extremity 13 (6%) 10 (4%)
Aspartate aminotransferase increased 12 (5%) 8 (3%)
Cough 12 (5%) 8 (3%)
Anaemia 9 (4%) 20 (9%)
Dyspnoea 9 (4%) 13 (6%)
Oedema peripheral 9 (4%) 13 (6%)

Data are n (%). Adverse events were graded according to Common Terminology

Criteria for Adverse Events version 4.0.

Overall, 16 (7%) of 228 patients in the fulvestrant group and 11 (5%) of 232 patients
in the anastrozole group discontinued because of adverse events (Table 40). Grade
3 or worse adverse events were reported by 51 (22%) of 228 patients receiving
fulvestrant and 41 (18%) of 232 patients receiving anastrozole; none occurred in
more than 5% of patients in either group. 6 (3%) of 228 patients in the fulvestrant
group and 7 (3%) of 232 patients in the anastrozole group died because of adverse
events. No deaths because of adverse events were considered causally related to

treatment.
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Table 40: Discontinuations due to AEs by organ class

Characteristic Fulvestrant | Anastrozole
500mg 1mg
(n=228) (n=232)
Patients with any AE leading to discontinuation 16 (7.0) 11 (4.7)
Infections and infestations 1(0.4) 0 (-)
Neoplasms benign, malignant and unspecified 3 (1.3) 2(0.9)
Immune system disorders 2(0.9) 0 (-)
Nervous system disorders 4 (1.8) 0 (-)
Cardiac disorders 2 (0.9) 5(2.2)
Vascular disorders 1(0.4) 2(0.9)
Respiratory, thoracic and mediastinal disorders 2 (0.9) 0 (-)
Gastrointestinal disorders 1(0.4) 0 (-)
Hepatobiliary disorders 0 (-) 1(0.4)
Musculoskeletal and connective tissue disorders 0 () 1(0.4)
General disorders and administration site conditions | 1 (0.4) 0 (-)
Investigations 1(0.4) 0 (-)

Adverse events of special interest (joint disorders and back pain) were reported by
59 (26%) of 228 patients in the fulvestrant group and 42 (18%) of 232 patients in the
anastrozole group. All adverse events of special interest were mild or moderate in
severity (grade 1 or 2), with the exception of one patient (<1%) in the fulvestrant
group who had grade 3 back pain. No adverse events of special interest led to
treatment interruption, or had a fatal outcome. No serious adverse events of special
interest were reported. Overall, no clinically significant changes in laboratory
variables, electrocardiogram recordings, physical examination, or vital signs were

observed in either group.
Oher studies

Of the other studies identified in the systematic literature review for clinical efficacy
(see Section 4.10), only the North American trial reported specific adverse events
(Table 41), while 3 studies reported any data for withdrawals (Table 42).
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Table 41: Summary of adverse events reported in included studies

Adverse event Tamoxifen 20 mg | Anastrozole 1 mg
(any grade) (N=182) (N=170)

Diarrhea 12.6 171

Fatigue 3.3 1.2

Nausea 34.1 30.6

Asthenia 35.7 31.8

Hot flashes 24.2 36.5

Vomiting 12 1 14.7
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Table 42: Studies reporting data pertaining to withdrawals

Study name Intervention All Withdrawals | Withdrawals Comments
y withdrawals | due to AEs due to death
e Data reported for patients who
Tl\?mi)(igen 20 mg 434 tcergrgéns\t/zcri. first line treatment without
=45 ' ’
( ) ¢ Includes patients who died on first-
. line therapy, patients lost to follow-up
PO25 trial (76) during first-line therapy, and patients
who went to follow-up for survival
I(_ﬁtiozgge) 25Mg | 354 (includes patients who went to
chemotherapy or other treatments not
specified by protocol)
Tamoxifen 20 mg 58 18
TARGET trial (N = 328) ' '
11) Anastrozole 1 mg
(N = 340) 4.4 21
Tamoxifen 20 mg
North American | (N = 182) 4.4 0.5
trial (10) Anastrozole 1 mg
(N = 171) 5.3 1.8

AE: Adverse Events
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4.13 Interpretation of clinical effectiveness and safety evidence

Data from the pivotal phase Ill FALCON study adds to the extensive data for the
efficacy of fulvestrant in patients with advanced breast cancer and consolidates the
evidence for the superior efficacy for fulvestrant over a third-generation Al (7),
initially raised by the results of the phase Il FIRST study, where most patients
(approximately 75%) were also endocrine-naive (5, 6, 8). The primary endpoint of
the study was met, with patients receiving fulvestrant having a significant reduction in
the risk of progression or death compared with patients receiving anastrozole (HR
0.797, 95% CI1 0.637 — 0.999, p=0.0486), supporting the hypothesis that fulvestrant is
a more efficacious treatment than anastrozole in postmenopausal women with HR+

ABC who have not received previous treatment with endocrine therapy.

The main strengths of this study are the inclusion of a diverse patient population, the
double-dummy study design, and the use of a standard-of-care comparison group.
Unlike many other studies where patients were allowed to receive previous adjuvant
endocrine therapy, patients in the FALCON study were completely endocrine
therapy-naive (7). Therefore, this study provides a direct comparison of the
therapeutic efficacy between the SERD fulvestrant and a third-generation Al without
the confounding effects of previous adjuvant endocrine therapy exposure of any
type. In addition to the primary endpoint results, predefined subgroup analyses were
conducted and suggested that treatment effects in terms of PFS were largely

consistent across the subgroups analysed.

The adverse event profile observed was generally consistent with the known safety
profiles of fulvestrant and anastrozole. The most common adverse event reported
with fulvestrant in the FALCON study was arthralgia, which occurred at a higher
frequency to that noted in FIRST (38 [17%] of 228 in FALCON vs 9-9% in FIRST) (7,
8); however, no patients discontinued treatment as a result. More patients in the
fulvestrant group had myalgia than in the anastrozole group. Less than 2% of
patients in either treatment group had serious adverse events causally related to
treatment or discontinued treatment because of adverse events, and no treatment-

related deaths occurred.

Company evidence submission template for fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast cancer [ID951]
Page 125 of 297



An alternative to first-line fulvestrant has been established by the results of the
Palbociclib Ongoing Trials in the Management of Breast Cancer (PALOMA-2) trial
(NCT01740427), which excluded patients resistant to aromatase inhibitors, and the
Mammary Oncology Assessment of LEEO11’s (ribociclib) Efficacy and Safety
(MONALEESA-2 trial, NCT01958021). These studies investigated the efficacy of the
cyclin-dependent kinases 4 and 6 (CDK4 or CDK®6) inhibitors palbociclib or ribociclib
plus letrozole, respectively, versus letrozole alone in postmenopausal women who
had not received previous systemic treatment for ABC (77, 78). Both studies have
shown that addition of a second drug from a different class is associated with not
only improved efficacy but also additional toxicity. Significant improvements in PFS
were observed for both combination treatments versus letrozole alone: HR 0-58,
95% CI 0-46-0-72, p<0-0001 in PALOMA-2, and HR 0-56, 0-43—0-72, p<0-0001 in
MONALEESA-2. The incidence of grade 3 and 4 serious AEs and permanent
treatment discontinuation because of AEs (both haematological and non-
haematological AEs) was greater with palbociclib plus letrozole and ribociclib plus
letrozole than with letrozole alone [Finn 2016]. Thus, when considered in the context
of the results from FALCON, fulvestrant monotherapy provides a lower toxicity option

for first-line therapy than combination therapy.

Identification of patients likely to gain most benefit from treatment with endocrine
monotherapy is important. Patients who achieved clinical response to fulvestrant had
a longer duration of response compared with anastrozole. Thus, patients with
endocrine-sensitive disease might not always require a combination treatment that is
associated with greater toxicity. The FALCON and PALOMA-2/MONALEESA-2 trials
are not directly comparable and are immature from an OS perspective. OS results
could provide additional evidence to support decisions between the use of a first-line
CDK4 or CDKG6 inhibitor with an Al versus fulvestrant monotherapy, particularly given
the OS advantage already observed for fulvestrant compared with anastrozole in the
FIRST study (HR 0.63, 95% CI 0.43 - 0.94), in patients who were endocrine-therapy

naive (6).

A comprehensive network of evidence was available to potentially compare
fulvestrant 500mg with all the comparators of interest in the final scope; anastrozole,

tamoxifen and letrozole. Visual inspection of the Kaplan-Meier survival plots
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indicated ‘crossing of survival curves’ and suggested that the assumption of
proportional hazards was not valid and that traditional methods for network meta-
analysis (NMA) using pooled HR were not appropriate. An alternative method of
NMA advocated in NICE DSU TSD 14 (75), was used to estimate the effect of
treatment on the shape and scale of parametric survival distributions derived from all
the available RCT evidence (13). The results of this NMA were broadly aligned with
prior beliefs regarding the efficacy of fulvestrant, Als and tamoxifen. Fulvestrant and
tamoxifen were observed to demonstrate statistically significant differences in PFS
when compared with anastrozole, whilst letrozole did not. This assumption has been
used in many previous NICE appraisals, most recently in the ongoing appraisal of
pablociclib in combination with letrozole (73), is widely accepted by clinicians (54)
and has recently been shown in a large (n=4136) randomised study to not have
significantly superior efficacy or safety compared with anastrozole in

postmenopausal patients with HR+, node +ve early breast cancer (74).

Overall, the FALCON study results support the conclusion that fulvestrant is more
efficacious than anastrozole on the basis of a significant improvement in PFS in
postmenopausal women with HR+ ABC who have not received previous endocrine
therapy. Both treatments were associated with an acceptable tolerability profile.
Collectively, the efficacy and tolerability findings support the clinical effectiveness of

fulvestrant in this setting (7).

Fulvestrant 500mg in this indication is not considered an End of Life medicine.

4.14 Ongoing studies
Follow-up in the FALCON study is ongoing (7) and mature OS results (when >= 50%

of patients have died) are expected to report in approximately 2 years (i.e. 2020).

The MONALEESAS study (NCT02422615) is a randomized double-blind, placebo-
controlled study of ribociclib in combination with fulvestrant for the treatment of
postmenopausal women with HR+, HER2- ABC who have received no or only one

line of prior endocrine treatment. Results of this study are anticipated in ||| -

There are no other ongoing studies from which evidence will be available within the
next 12 months for the indication being appraised.
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5 Cost effectiveness

5.1 Published cost-effectiveness studies

A targeted review of submissions made to national reimbursement and technology
assessment organisations was conducted to identify economic evaluations of
therapies for the treatment of locally advanced or metastatic breast cancer. The
objective of the economic review was to identify and assess published cost-
effectiveness evidence (including information on modelling methodology, health-

related quality-of-life, costs, and resource use).

The HTA review included a search of national reimbursement and technology
assessment organisations for potentially relevant submissions. The websites of the

organisations reviewed included the following:

Canadian Agency for Drugs and Technologies in Health, and the pan-

Canadian Oncology Drug Review, Canada

NICE, England and Wales

Pharmaceutical Benefits Advisory Committee, Australia

Scottish Medicines Consortium, Scotland

The websites were searched in May 2016 for any submissions in ‘breast cancer’,
and those related to advanced or metastatic breast cancer were included. No
additional inclusion or exclusion criteria were applied. An overview of the identified

HTA submissions is presented in Appendix E.

NICE is the only HTA agency that routinely publishes the full details of the submitted
economic evaluations; therefore, a final set of 10 NICE technology appraisals,
encompassing 12 economic models, relating to advanced or metastatic breast
cancer were included and extracted. A summary of the interventions and indications
of the 10 technology appraisals is presented in Table 43. A description of the aims,
methods and results for each study is presented in Table 44 and Table 45.
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Table 43: NICE HTA submissions included in the economic review

Intervention Indication Source
Trastuzumab HER2+, unresectable locally advanced or metastatic breast | TA371(79)
emtansine cancer after treatment with trastuzumab and a taxane
Everolimus in Postmenopausal women with advanced HER2- HR+ breast TA421(80)
combination with cancer that has recurred or progressed following treatment
exemestane with a NSAI
Bevacizumab with | First-line treatment of metastatic breast cancer when other TA263(81)
capecitabine chemotherapy (including taxanes or anthracyclines) is not
appropriate, or taxanes or anthracyclines have been used as
part of adjuvant treatment within the past 12 months
Lapatinib plus Postmenopausal women with metastatic HR+ breast cancer | TA257(82)
letrozole that overexpresses HER2
Trastuzumab plus | Postmenopausal women with metastatic HR+ breast cancer | TA257(82)
anastrozole that overexpresses HER2
Eribulin Locally advanced or metastatic breast cancer that has TA423(83)
progressed after at least two chemotherapy regimens for
advanced disease
Fulvestrant Postmenopausal women with HR+, locally advanced or TA239(84)
metastatic breast cancer for disease relapse on or after
adjuvant anti-oestrogen therapy, or disease progression on
therapy with an anti-oestrogen
Bevacizumab plus | First-line treatment of patients with metastatic breast cancer | TA214(85)
weekly paclitaxel
Gemcitabine plus | Metastatic breast cancer after relapse following TA116(86)
paclitaxel adjuvant/neo-adjuvant chemotherapy; prior chemotherapy
should have included anthracyclines unless clinically
contraindicated
Trastuzumab plus | Combination therapy: in combination with paclitaxel for TA34(87)
paclitaxel or metastatic breast cancer with no prior chemotherapy for
trastuzumab metastatic disease and anthracycline is unsuitable, in
monotherapy combination with paclitaxel
Monotherapy: for metastatic breast cancer after at least two
chemotherapy regimens; prior chemotherapy must have
included at least an anthracycline and a taxane, unless these
treatments are inappropriate; patients who are HR+ must
also have failed to respond to appropriate hormonal therapy
Trastuzumab Metastatic breast cancer after at least two chemotherapy TA34(87)
monotherapy regimens; prior chemotherapy must have included at least
an anthracycline and a taxane, unless these treatments are
inappropriate; patients who are HR+ must also have failed to
respond to appropriate hormonal therapy
Pertuzumab with Neoadjuvant treatment of adults with HER2+ locally TA424(88)
trastuzumab and advanced, inflammatory, or early stage breast cancer at high
chemotherapy risk of recurrence

Abbreviations: HER2, human epidermal growth factor 2; HR, hormone receptor; NSAI, non-steroidal
aromatase inhibitor; TA, technology assessment.
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Table 44: Overview of manufacturer submissions to NICE in advance/metastatic breast cancer

Trastuzumab plus
anastrozole

Anastrozole

progression
Death

Pre-progression cost

Post-progression
cost

using data from the
FACT-B
questionnaires
administered during
the EGF30008 trial;
an algorithm was
used to map to
patient preference-
based utilities. The
utility value for the
‘alive with
progression' state
was taken from
Lloyd et al.
(2006)(89). Utility
decrements were
applied for Grade 3+
AEs

NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
First-line therapies
TA263 First-line treatment of Bevacizumab with | Partition NHS/PSS 15 years; Progression- | Drug costs (first-line | Lloyd et al. All efficacy and
(Fleeman metastatic breast cancer | capecitabine survival 1 month free treatment only) (2006)(89) treatment duration
2011)(81) when other Vs. analysis Progressed | Administration and parameters were
chemotherapy (including | -, ocitabi disease pharmacy costs derived from the
pecitabine
taxanes or _ (with tunnel AEs (deep vein sub_group of
anthracyclines) is not states) thrombosis and patients from the
appropriate, or taxanes Death hypertension) RIBBON-1 trial who
or anthracyclines have had previously
been used as part of Cost of PFS received a taxane
adjuvant treatment Cost of progressed
within the past 12 disease
months
TA257 Postmenopausal women | Lapatinib plus Partition NHS/PSS 10 years; Alive and no | Drug costs The utility value for The key clinical
(Fleeman with metastatic HR+ letrozole survival cycle disease Drug administration the 'alive and no data comparing
2010)(82) breast cancer that VS. analysis length not | Progression Patient monitoring disease progression' | lapatinib plus
overexpresses HER2 Letrozole reported Alive with AEs state was estimated letrozole with

letrozole alone
came from the
EGF30008 trial. To
compare lapatinib
plus letrozole with
other technologies,
the manufacturer
used the results of
the indirect
comparison
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
TA257 Postmenopausal women | Trastuzumab plus Partition NHS/PSS 15 years; Progression- | Drug costs Cooper et al. TANDEM trial used
(Fleeman with metastatic HR+ anastrozole survival 1 month free Total subsequent (2003)(90) for trastuzumab
2010)(82) breast cancer that Vs. analysis Progressed monthly cost plus anastrozole
overexpresses HER2 Anastrozole disease (administration, compared with
Letrozole Death cardiac monitoring, anastrozole alone.
Lapatinib plus pharmacy prep) Basci:‘td (f)n th?h
: : results from the
letrozole Progressive disease

costs (second line
treatment with
exemestane
monotherapy)
PFS BSC

Post-progression
BSC

End of life

indirect comparison
it was assumed
that letrozole and
anastrozole have a
‘class effect' and
therefore the PFS
and OS curves for
anastrozole were
used for letrozole.
The clinical
estimates for
lapatinib plus
letrozole came
from the
EGF30008 trial.
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
TA214 First-line treatment of Bevacizumab plus | Markov NHS/PSS 10 years; Progression- | Drug costs (two- Cooper et al. E2100 clinical trial
(Rodgers patients with metastatic | weekly paclitaxel 1 month free base case analyses: | (2003)(90); provided the
2010)(85) breast cancer Vs. Progressed one useg list price;]s ?ebcr;ements for pr(zbat;ility ofa
. disease in accordance wit ebrile neutropenia patient remaining
Weekly paclitaxel Death NICE reference and peripheral within the PFS
Docetaxel case from BNF; the | sensory neuropathy | health state for
Gemcitabine plus other used an were applied each cycle of the
3-weekly paclitaxel average NHS cost model and the risk
for paclitaxel based of death post-
on the average price progression. Due to
paid by NHS trusts the very low
over a 4-month number of events
period, and a PAS observed in the
for bevacizumab) study for patients
Drug administration dying within the
PFS health state PFS health state,
supportive care UK mortality rates
were used to
Progressed health supplement the trial
state supportive data. It was
care assumed that the
AEs E2100 paclitaxel
weekly arm was a
reasonable proxy
for the docetaxel
monotherapy and
for gemcitabine in
combination with
paclitaxel
comparisons
TA34 Metastatic breast cancer | Trastuzumab plus Health state NHS 5 years; NR Drug costs Hutton et al. RCT of first-line
(NICE with no prior paclitaxel transition cycle Outpatient costs (1996)(91) trastuzumab
2002)(87) chemotherapy for VS. model length NR AE costs combination
metastatic disease and Paclitaxel therapy (Roche
anthracycline is study H0648g)

unsuitable, in
combination with
paclitaxel
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
TA424 Neoadjuvant treatment Pertuzumab plus N/A NHS/PSS N/A N/A N/A Lloyd et al. NeoSphere and
(Squires of adults with HER2+ trastuzumab and (2006)(89) TRYPHAENA
2016)(88) locally advanced, chemotherapy phase Il RCTs
inflammatory, or early VS.
ﬁtaﬁe'blieafst cancer at Standard
igh risk of recurrence neoadjuvant
therapy without
pertuzumab for
HER2+ breast
cancer
Second-line therapies
TA371 HER2+, unresectable Trastuzumab Partition NHS/PSS 10 years; Progression- | Drug costs Lloyd et al. EMILIA trial for
(Squires locally advanced or emtansine survival 1 week free Administration and (2006)(89); trastuzumab
2014)(79) metastatic breast cancer | yg. analysis/state Progressed pharmacy costs disutilities emtansine vs.
tafte: treatm:nt \:jwth Lapatinib plus :\r/laniltlon o disease AEs (diarrhoea and ?ssct)matetd V\Intr g Iapathtlbbplus .
rastuzumab and a capecitabine arkov coho Death fatigue) reatment-relate: capecitabine. For

taxane

Trastuzumab and
capecitabine

Trastuzumab and
vinorelbine

Capecitabine
Vinorelbine

model

Supportive care

Grade 3, 4, or 5 AEs
from the EMILIA trial
were applied

the comparators for
which there was no
head-to-head
evidence, a
Bayesian MTC was
used. It was
assumed that
vinorelbine and
trastuzumab plus
vinorelbine, which
could not be
compared with
trastuzumab
emtansine in the
MTC, were
clinically equivalent
to capecitabine and
trastuzumab plus
capecitabine
respectively
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
TA421(80) Postmenopausal women | Everolimus in State-transition | NHS/PSS 10 years; Stable Drug costs Utility values from The BOLERO-2
with advanced HER2- combination with Markov model' 1 month’ disease Drug administration Lloyd et al. trial was used to
HR+ breast cancer exemestane Progressed Cost of progressed (2006)(89) were estimate OS in the
V\{ithout symptomatic VS. disease disease (community used @n t_he original compa_rison of
visceral disease, that Exemestane alone Death’ home nurse, clinical subm|s§|on. An everolimus pIu;
has recurred or . nurse specialist, GP alternative utility exemestane with
progressed after a NSAI | Tamoxifen home visits value for the exemestane alone.
Fulvestrant therapist) ’ 'progressed disease' | For the analysis of
Docetaxel P health state was everolimus plus
Doxorubicin Costs of 4 derived from exemestane
L subsequent Launois et al. compared with
. p
Capecitabine chemotherapies: (1996)(92). tamoxifen, data
Vinorelbine bevacizumab, Disutitilies from the TAMRAD
paclitaxel, associated with AEs | trial were used. For
capecitabine and were applied to the | everolimus plus
vinorelbine analysis comparing exemestane
Costs associated everolimus plus compared with
with AEs only in the exemestane with fulvestrant or
base-case analysis chemotherapies, but | chemotherapy,
when comparing not with endocrine indirect treatment
everolimus plus therapies ' comparisons were
exemestane with used
chemotherapies
(costs not included
when compared with
endocrine therapies)
1
TA239 Postmenopausal women | Fulvestrant 500mg | Time-in-state NHS/PSS 13 years; Pre- Second-line Lloyd et al. Results of a base-
(Henry with HR+, locally Vs. 1 month progression | hormonal treatment (2006)(89) case network meta-
2011)(84) advanced or metastatic Fulvestrant 250 Post- used during the pre- analysis of the
breast cancer with mg progression | Progression phase clinical
disease relapse on or Subsequent effectiveness data
after adjuvant anti- Anastrozole Death treatmgnts during on TTP and OS
ooestrogen therapy, or Letrozole

disease progression on
therapy with an anti-
ooestrogen

the post-progression
phase including
third-line hormonal
therapy

Supportive palliative
care

Chemotherapy
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
Treatment-related
AEs
TA116 Metastatic breast cancer | Gemcitabine plus Markov state- NHS/PSS 3 years; Stable — no Drug costs Survey of 100 Median OS
(Jones after relapse following paclitaxel transition 3 weeks change Drug administration members of the estimate for
2007)(86) adjuvant/neo-adjuvant VS. Response — | Supportive care general public who gemcitabine plus
chemotherapy; prior Docetaxel this is based | including ' completgd va_Iuation paclitaxel was
chemgtherapy should Paclitaxel on reduction | management of AEs tasks using visual taken frpm the RCT
have included in tumour o analogue scales and | comparing
anthracyclines unless Docetaxel plus size and is Palliative care the SG technique gemcitabine plus
clinically contraindicated | capecitabine defined as paclitaxel with
complete or paclitaxel
partial monotherapy. For
: paclitaxel
E’r(;)gfriﬁzzl\;z monotherapy, the
increase in average of the
tumour size pooled, weighted
or spread to 3btsolfute su_rvi\I/aI
: ata from single
other sites arms of 15 different
Death

studies was used.
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
Each health

state (other
than death)
is sub-
divided to
allow for the
experience
of treatment-
related
toxicity,
which is
broken down
further by
whether the
toxicity is
life-
threatening,
requires
hospitalisati
onoris
chronic.
There are 19
health states
in the model.
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NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data
cycle
length
Third-line or subsequent therapies
TA423 Locally advanced or Eribulin Semi-Markov NHS/PSS Trial Treated Drug costs Study 301, a clinical | EMBRACE trial
(Fleeman metastatic breast cancer | yg. state transition duration Progressive | Pre-medication trial for eribulin,
2016)(83) tr;?t hasI protgtressed Treatment of model’ ﬂm(_e Death costs ulsing_t?] mappt))ilngh §
after at least two . physician’s choice orizon (patients Drug administration algorithm publishe
chemotherapy regimens (combined (no entered a by Crott and Briggs
for advanced disease extrapolati | a5 Treated health state | (5010)(93)
comparator  trial terminal (medical personnel,
including on ot tria state forone | tests and
vinorelbine, outcomes cycle before | giagnostics,
gemcitabine, z":ﬁie g the death radiotherapy)
gz;h::gﬁgg?s’ out, and state) Progressive health
when the state (medical
trial personnel, tests and
ended diagnostics,
after 2.89 radiotherapy)
years all Terminal (medical
patients personnel, tests and
who were diagnostics,
alive radiotherapy, care
moved setting) '
into a
‘terminal’
state);
21 days’
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must have included at
least an anthracycline
and a taxane, unless
these treatments are
inappropriate; patients
who are HR+ must also
have failed to respond to
appropriate hormonal
therapy

measured as
LYG

AEs

NICE Indication Intervention and Model design Perspective | Time Health Resource use Main source of Main source of
submission comparators horizon; states considered utility data clinical data

cycle

length
TA34 Metastatic breast cancer | Trastuzumab Cost- NHS 2 years; NR Drug costs Benefits measured Dffectiveness data
(Lewis after at least two VS. effectiveness cycle Outpatient costs in terms of LYG relating to
2002)(87) chemotherapy regimens; Vinorelbine analysis with length NR Hospital costs for trastuzumab were

prior chemotherapy benefits derived from a non-

randomised study
(Roche study
H0649g). Some
supportive data
were also derived
from preliminary
analysis of a study
using trastuzumab
as first line therapy
for metastatic
breast cancer
(Roche study
H0650g). The data
relating to
vinorelbine were
taken from an RCT

Abbreviations: AE, adverse events; BSC, best supportive care; FACT-B, functional assessment of cancer therapy — breast; GP, general practitioner; HERZ2,
human epidermal growth factor; HR, hormone receptor; LYG, life-years gained; MTC, mixed treatment comparison; NHS, National Health Service; NICE,
National Institute of Health and Care Excellence; NR, not reported; NSAI, non-steroidal aromatase inhibitors; OS, overall survival; PFS, progression-free

survival; PSS, Personal Social Services; RCT, randomised control trial; SG, standard gamble; TTP, time to treatment progression.

'Based on the original submission
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Table 45: Base case summary results of manufacturer submissions to NICE in advance/metastatic breast cancer

NICE
submission

Intervention and comparators

Baseline age
* SD (years)

Base-case results

Total
QALYs

Cost year and total costs (£)

ICER

First-line therapies

Docetaxel
Gemcitabine plus 3-weekly paclitaxel

Docetaxel: 1.23

Gemcitabine plus 3-weekly
paclitaxel: 1.24

TA263 Bevacizumab with capecitabine 53.4 Bevacizumab with capecitabine: Cost year: 2010 £77,318 per QALY gained
(Fleeman Vs, 1.34
2011)(81) Capecitabine Capecitabine: 0.83 Bevacizumab with capecitabine:
51,577
Capecitabine: 12,721
TA257 Lapatinib plus letrozole N/A Lapatinib plus letrozole: 2.39 Cost year: 2009 £74,448 per QALY gained
(Fleeman vs. Letrozole:1.92 compared with letrozole;
2010)(82) Letrozole Trastuzumab plus anastrozole: Lapatinib plus letrozole: 60,614 £21,836 per QALY gained
Trastuzumab plus anastrozole 2.14 Letrozole: 25,878 compared with trastuzumab;
Anastrozole Anastrozole: 1.79 Trastuzumab plus anastrozole: £59,895 per.QALY gained
55,101 compared with anastrozole
Anastrozole: 24,620
TA257 Trastuzumab plus anastrozole N/A Trastuzumab plus anastrozole: Cost year: 2009 £54,312 per QALY gained
(Fleeman vs. 1.87 compared with anastrozole;
2010)(82) Anastrozole Anastrozole: 1.29 Trastuzumab plus anastrozole: £54,336 per QALY gained
Letrozole Letrozole: 1.29 54,749 compared with letrozole;
Lapatinib plus letrozole Lapatinib plus letrozole: 1.71 Anastrozole: 23,341 £18,347 per QALY gained
Letrozole: 23.328 compared with lapatinib plus
L letrozole
Lapatinib plus letrozole: 51,883
TA214 Bevacizumab plus weekly paclitaxel 55.5 Bevacizumab plus weekly Cost year: 2007/2008; costs below | Based on NHS list prices:
(Rodgers Vs, paclitaxel: 1.50 are based on NHS list price £117,803 per QALY compared with
2010)(85) Weekly paclitaxel Weekly paclitaxel: 1.24 paclitaxel;

Bevacizumab plus weekly
paclitaxel: 56,473

Weekly paclitaxel: 26,004
Docetaxel: 25,057

Gemcitabine plus 3-weekly
paclitaxel: 29,115

£115,059 per QALY compared with
docetaxel;

£105,777 per QALY compared with
gemcitabine plus paclitaxel
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Based on average prices paid by
NHS over a 4-month period and
the PAS: all results indicated a
lower cost per QALY though ICERs
remained above £57,000 per QALY
gained

TA34 Trastuzumab plus paclitaxel N/A N/A Cost year: 2000 £29,448 per QALY gained
(NICE vs. compared with paclitaxel
2002)(87) Paclitaxel Trastuzumab plus paclitaxel:
28,600
Paclitaxel: 10,900
TA424 Pertuzumab plus trastuzumab and N/A N/A N/A N/A (ERG estimated an ICER of
(Squires chemotherapy £23,467 per QALY gained)
2016)(88) vs.
Standard neoadjuvant therapy without
pertuzumab for HER2+ breast cancer
Second-line therapies
TA 371 Trastuzumab emtansine 52.7 Trastuzumab emtansine:1.91 Cost year: 2013 £167,236 per QALY gained
(Squires VS. Lapatinib plus capecitabine: 1.45 compared with lapatinib plus
2014)(79) Lapatinib plus capecitabine Trastuzumab and capecitabine: Trastuzumab emtansine: 111,162 capecitabine _
Trastuzumab and capecitabine 1.31 Lapatinib plus capecitabine: 34,170 | £111,095 per QALY gained
Trastuzumab and vinorelbine Trastuzumab and vinorelbine: 1.31 | Trastuzumab and capecitabine: compared with capecitabine
Capecitabine Capecitabine: 1.03 37,629
Vinorelbine Vinorelbine: 1.03 Trastuzumab and vinorelbine:
39,047
Capecitabine: 13,173
Vinorelbine: 18,874
TA421(80) Everolimus in combination with 62 +10.14 " N/A N/A N/A (ERG estimated an ICER of

exemestane

vs.

Exemestane alone
Tamoxifen
Fulvestrant
Docetaxel
Doxorubicin
Capecitabine
Vinorelbine

£68,00 per QALY gained compared
with exemestane alone)
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TA239 Fulvestrant 500mg NR Fulvestrant 500mg: 1.49 Cost year: 2009/2010 Anastrozole and fulvestrant 250 mg
(Henry vs. Fulvestrant 250 mg: 1.26 were extendedly dominated by a
2011)(84) Fulvestrant 250 mg Anastrozole: 1.21 Fulvestrant 500mg: 31,075 combination of two other single-
] ) agent treatments, fulvestrant
Anastrozole Letrozole: 1.11 Fulvestrant 250 mg: 25,603 500mg and letrozole;
Letrozole Anastrozole: 22,467 £31,982 per QALY gained
Letrozole: 18,836 compared with letrozole
TA116 Gemcitabine plus paclitaxel NR N/A Cost year: 2005/2006 £17,168 per QALY gained
(Jones vs. compared with docetaxel;
2007)(86) Docetaxel Total costs N/A £30,100 per QALY gained
Paclitaxel compared with paclitaxel;
Docetaxel plus capecitabine £23,200 per_QALY gained
compared with docetaxel plus
capecitabine
Third-line or subsequent therapies
TA423 Eribulin N/A N/A N/A £35,624 per QALY gained
(Fleeman VS. compared with treatment of
2016)(83) Treatment of physician’s choice (combined physician’s choice
comparator including vinorelbine,
gemcitabine, anthracyclines, and taxanes)
TA34 Trastuzumab N/A N/A Cost year: 2000 £7,521 per LYG compared with
(NICE VS. vinorelbine
2002)(87) Vinorelbine Trastuzumab: 6,196
Vinorelbine: 1,812
Abbreviations: ERG, evidence review group; HER2, human epidermal growth factor; ICER, incremental cost-effectiveness ratio; LYG, life-years gained; N/A,

not applicable; NHS, National Health Service; PAS, patient access scheme; QALYs, quality-adjusted life-years; SD, standard deviation.
'Based on the original submission
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5.2 De novo analysis

5.2.1 Patient population

The economic evaluation considers post-menopausal women with hormone
receptor-positive locally advanced (not amenable to surgery or radiotherapy of
curative intent) or metastatic breast cancer who have not previously been treated
with any hormonal therapy. The patient population is consistent with the patient
population included in the FALCON trial (7) used to support the update to the EU

marketing authorization for fulvestrant, and is in-line with the NICE scope.

5.2.2 Model structure

A cohort-based partitioned survival model was developed in Microsoft Excel 2010 to
evaluate the cost-effectiveness of fulvestrant 500mg. The model is comprised of
three mutually exclusive health states: progression-free survival (PF) [receive first
line hormonal therapy], progressed disease (PD) [receive subsequent therapies] and
death (due to any cause). This model structure reflects the key clinical events in this
disease area; i.e., progression — which usually results in moving the patient onto a
new therapy — and death. The health state occupancy of the simulated cohort is
estimated by extrapolating the cumulative survival probability of PFS and OS to a
lifetime horizon. The extrapolated survival curves are used directly to estimate the
proportion of the cohort who are alive and progression-free (Figure 39, black shaded
area), the proportion of the cohort who are alive and have progressed (dark grey)

and the proportion of the cohort who have died (light grey).
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Figure 39: Partitioned survival analysis model structure
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Within the context of the partitioned survival model, it is assumed that the health
states represent the key sequence of events that patients experience over the
course of their treatment for advanced breast cancer; i.e., progression of disease,
subsequent treatment and death. In addition, it is assumed that these events are
progressive, mutually exclusive and irreversible; i.e., a patient who experiences
disease progression cannot transition back into the progression-free health state.
This assumption is consistent with the definitions of PFS and OS from clinical trials,
and the approaches used in previous NICE HTA submissions in advanced breast

cancer and other cancers.

In accordance with the NICE reference case(94), the model adopts an NHS/PSS
perspective and includes the resource use and costs associated with disease
management, treatment acquisition, administration, adverse events and terminal
care. In order to capture all relevant benefits of fulvestrant and comparator
treatments, a lifetime time horizon is used in the base case analysis. The timeframe
of the model is dependent on the OS data and stops when <1% of the population
remain alive. As a result, the maximum length of the time horizon in the model is 30

years.

Costs and health-state utility values are allocated to each health state and multiplied

by state occupancy to calculate the weighted costs and QALYs per cycle. The cycle
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length is 4 weeks, which is considered the shortest time period in which a change in
the disease course or symptoms would be observed in clinical practice(95). This is in
accordance with the cycle length used in the previous cost-effectiveness analysis of
fulvestrant and reflects the dosing schedule of non-steroidal aromatase inhibitors
used in the FALCON trial (injections on Days 0, 14 [£3], 28 [£3], and every 28 [+3]
days). The monthly cycle is also consistent with the follow-up visit schedule in the
FALCON trial, which occur at Day 14, Weeks 4, 8, 12, 16, 20, 24, and every 12

weeks thereafter(96).

The model calculates mid-cycle estimates in each health state by taking the average
between the number of patients present at the beginning of the cycle and the

number of patients at the end of the cycle (half cycle correction). This prevents under
or over estimation of costs and QALYs. An annual discount rate of 3.5% is applied to

costs and outcomes in line with the NICE reference case (Table 46).

Table 46: Features of the de novo analysis

Factor Chosen values Justification

Time horizon Lifetime NICE reference case(94)
(maximum 30 years)

Cycle length 4 weeks Considered to be

shortest time in which a
change in disease
symptoms would be
observed in clinical
practice, and is
consistent with the
follow-up visit schedule
in the FALCON trial

Starting age 63.5 Based on the average
age of patients in
FALCON

Half-cycle correction Yes Mitigates bias due to
cycle length

Were health effects measured in Yes NICE reference case(94)

QALYs; if not, what was used?

Discount of 3.5% for utilities and Yes NICE reference case(94)

costs

Perspective (NHS/PSS) Yes NICE reference case(94)

Abbreviations: NHS, National Health Service; PSS, personal social services; QALYs, quality-adjusted
life years.

5.2.3 Intervention technology and comparators

The intervention of interest in the economic evaluation is fulvestrant 500mg.
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The relevant comparators included in the economic analysis are aromatase inhibitors
(anastrozole and letrozole) and tamoxifen, recommended in those patients where
aromatase inhibitors are contraindicated or not tolerated. The relevant comparators
for fulvestrant have been confirmed by a panel of UK Breast cancer oncologists and

are aligned with those treatments included in the NICE scope for this appraisal.

5.3 Clinical parameters and variables

Results from the FALCON trial showed that fulvestrant 500mg significantly prolongs
progression-free survival versus anastrozole (see section 4.7.2) and demonstrates,
in the Phase Il open-label study FIRST, a statistically significant improvement in OS
(see section 4.7.1) (OS data from FALCON were immature at the time of interim
analysis [only 31% of events had been reached], to the extent that median OS could
not be calculated). The benefits of treatment in terms of QALYs gained are
experienced through delaying disease progression (keeping patients in the
progression-free health state longer, maintaining a higher quality of life), and

extending the time alive for patients.

5.3.1 Parametric survival models

In order to estimate the proportion of patients in the modelled health states
time horizon of the economic evaluation (lifetime [maximum 30 years]), it was
necessary to extrapolate OS and PFS beyond the duration of the FALCON
study. These extrapolations have been validated by estimates of PFS and OS
provided by a panel of UK Breast cancer Oncologists (Expert clinical opinion),
described in Table 32 and Table 35. Furthermore, it was also necessary to
fulvestrant with alternative treatments that are in routine use within the NHS,
included in the FALCON trial. This was accomplished by conducting a
extrapolation and network meta-analysis of Kaplan-Meier curves for all
comparators, derived from available RCTs. The NMA methodology and key
trials that inform the PFS and OS networks are presented in section 4.10. The
case survival curve parameter estimates and resulting plotted curves for PFS
presented in Table 47 and Figure 40 respectively. The corresponding results
for OS are reproduced in

Table 48 and Figure 41. The method of survival curve selection is detailed in section

4.10.4 and section 4.10.5 for PFS and OS respectively.
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Table 47: Generalised gamma parameter estimates for PFS based on fixed
effects NMA model

Generalised gamma Scale Shape

Estimate L95% Estimate L95% U95%
Difference in scal

Estimate

C
©
N
>

Anastrozole (reference)

Difference in shape
Estimate | L95% U95%

e
U

Fulvestrant

|
Letrozole
Tamoxifen
I
B B

Common parameter
Q
Abbreviations: L, lower; PFS, progression-free survival; U, upper.

— -

Figure 40: PFS as estimated with fixed effects generalised gamma NMA model

Table 48: Weibull parameter estimates for OS based on fixed effects NMA
model

Weibull Scale Shape

Estimate | L95% U95% | Estimate | L95% U95%

Anastrozole (reference) | [N | N | I I | N
Difference in scale Difference in shape

Estimate | L95% U95% | Estimate | L95% U95%

Fulvestrant
Letrozole

Tamoxifen
Abbreviations: L, lower; OS, overall survival; U, upper.
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Figure 41: OS as estimated with fixed effects Weibull NMA model

5.3.2 Adverse events

Adverse events were included in the evaluation to account for the potential cost and
quality of life burden of experiencing events whilst on treatment. The impact of all
AEs grade 2 3 according to the Common Terminology Criteria for Adverse Events
(CTCAE), and experienced by at least 2% of patients in any treatment group, were
included and the impact on costs and utilities accounted for. The incidence rate for
AEs for patients on fulvestrant and anastrozole are sourced from the FALCON trial
(7). Treatment-specific AE rates for letrozole and tamoxifen sourced from the
literature. Due to data limitations, it was not possible to apply an indirect comparison
of adverse event data. Therefore, it is possible that differences between treatments
may partially be driven by differences between patient characteristics as well as
follow-up periods in the respective studies. The incidence rates used in the model

are reported in Table 49.
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Table 49: Incidence rates of adverse events used in the model

Adverse event Fulvestrant Anastrozole Letrozole Tamoxifen
Source: FALCON(97) FALCON(97) | Finn 2016(98) Paridaens
2008(99)
Sample size (n) 228 232 222 189
ALT increased 1.3% 0.0% 0.0% 4.2%
AST increased 1.3% 0.4% 0.0% 1.6%
Hypertension 1.8% 1.7% 0.0% 3.2%
Pleural effusion 2.2% 0.4% 0.0% 0.0%
Pain, bone 0.4% 0.4% 0.0% 5.8%
Pain, other 1.3% 0.9% 1.4% 3.2%
Dyspnoea 0.0% 0.9% 0.5% 2.6%
Bilirubin increased 0.0% 0.4% 0.0% 1.6%

Abbreviations: AE, adverse event; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase.

Adverse events were applied as one-off events in the first cycle of treatment. The
alternative approach is to convert the events into monthly rates and apply throughout
the time on treatment period. The advantages of employing the one-off event
approach are as follows: the time element is already incorporated since costs and
disutilities are defined as ‘per event’ and, as the rates are derived from the trials and
applied to the population, the modelled results should more closely reflect the
observed rates. In contrast, due to the patients progressing, the use of a monthly
rate would likely underestimate the results observed in the clinical trials. The
drawback of modelling adverse events as one-off events within the first cycle of
treatment is that they are not discounted appropriately; however, since adverse
events are not expected to last more than 1 year, the results of the model should not

be affected.
5.4 Measurement and valuation of health effects

5.4.1 Health-related quality-of-life data from clinical trials

Patient-Reported Outcomes (PROs) measurements and variables were not recorded
in the FIRST study(5); however, the FALCON trial collected EQ-5D data using the 3L
questionnaire (7). During the primary analysis, the questionnaire was administered at
baseline and every 12 weeks until disease progression and at treatment
discontinuation. During the survival follow-up phase, the questionnaire was
administered every 12 weeks for those subjects still on randomised treatment; for
patients who had discontinued treatment, the questionnaire was administered 3
months after objective disease progression and then at 6-monthly intervals. The EQ-
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5D-3L index was calculated based on data for the five EQ-5D dimensions (mobility,
self-care, usual activities, pain/discomfort, and anxiety/depression) and the utility
value set for the UK(100).

Health state utility values for progression-free and progressed disease were
calculated. These were estimated using both summary statistics and repeated

measures mixed effects regression models (MMRMs).

Table 50 presents the summary statistics for the full FALCON population (7). These
values are based on the mean EQ-5D-3L index value per patient, calculated
separately before and after progression. The mean EQ-5D-3L index values per
patient were then again averaged for the total sample and by treatment group to
obtain aggregated utility values for progression-free and progressed disease. The
means per visit for the progression-free and progressed disease health state are

presented in Table 50.

Table 50: Health state utility values based on summary statistics

ITT
n | Mean(SE) | 95%Cl

Overall

Progression-free 449 0.75 (0.01) [0.73, 0.77]
Progressed disease 232 0.69 (0.02) [0.65, 0.72]
Fulvestrant

Progression-free 225 0.76 (0.01) [0.73, 0.78]
Progressed disease 104 0.69 (0.03) [0.63, 0.74]
Anastrozole

Progression-free 224 0.74 (0.01) [0.71, 0.76]
Progressed disease 128 0.69 (0.03) [0.63, 0.74]

Abbreviations: Cl, confidence interval; ITT, intention-to-treat; SE, standard error.

The mean EQ-5D values were similar across treatments and, with overlapping 95%
confidence intervals between the two groups, no statistically significant difference
was observed. This result was seen in both the progression-free and progressed
disease estimates. This supported the use of the same utility values for both

treatments.
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A visual assessment of the means per visit of the EQ-5D-3L index from baseline
(week 0) to the end of the study (week 56) are presented in Figure 65 and Figure 67
[Appendix F] for all patients and visits without and with progression, respectively.
Similarly, the proportions of missing values of the EQ-5D-3L index for all patients
and visits without and with progression are presented in Figure 66 and Figure 68
[Appendix F].

The summary statistics also showed similar values across health states. Whilst the
health state utility value for progression-free (0.75) was higher than for progressed

disease (0.69), the difference was small (0.06).

In order to take account of the repeated measures per patient, and estimate the
association between utilities and clinical events in the FALCON study, mixed models
with repeated measurements were estimated. For the purpose of these analyses,
EQ-5D-3L index values were multiplied by 100 for ease of interpretation. Analysis

was carried out using the NLME statistical package in the programming software R.
Included covariates were chosen based on the following:

e EMA and FDA recommended stratification factors in FALCON (metastatic

disease, prior chemotherapy and measurable disease at baseline)

e The identified predictors of missing EQ-5D-3L index scores: identification was
based on multiple consecutive nominal statistically significant associations in
the logistic regression of missing EQ-5D-3L index (UK) scores for each visit

on patient characteristics (see Table 130 [Appendix F])
¢ Clinically significant events: disease progression
e The research question: treatment group

The results of the regression analyses are presented in Table 51. In MMRM (1) the
coefficient for disease progression was negative and statistically significant
(p<0.001). In MMRM (2), similar results were observed concerning disease
progression. In line with the summary statistics, the treatment coefficient was found
not statistically significant. Treatment discontinuation was also found not statistically
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significant; this may be due to multicollinearity with disease progression. All other

covariates were also not statistically significant.

The resulting utility values for progression-free and progressed disease are
PF=0.7511 and PD=0.6913 for MMRM (1), and PF=0.7570 and PD=0.7027 for
MMRM (2). Both models provide estimates which are lower than the EQ-5D
population norms for the relevant age and sex group: according to Kind (1999)(101),
the EQ-5D index for a female aged 55-64 is 0.81 and for a female aged 65-74, it is
0.78. The additional covariates included in the MMRM (2) were not found to be
statistically significant; therefore, based on parsimony, MMRM (1) was the preferred

model.

It is noted that for the PD health state both models yield higher utility values than
have been reported elsewhere (see Section 5.4.3); however, to best-align with the
NICE reference case the use of patient-level EQ-5D-3L data, collected in a patient

population specific to the decision problem, was preferred to literature based values.
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Table 51: Mixed models with repeated measurements for EQ-5D index values

MMRM (1)

MMRM (2)

Estimated

coefficient (SE)

Estimated

coefficient (SE)

Intercept

Progression
(Y=1; N=0)

Metastatic disease
(Y=1; N=0)

Prior chemotherapy
(Y=1; N=0)

Measurable disease
(Y=1; N=0)

Visceral disease
(reference=non-visceral disease)

Stable disease
(reference=progressive disease)

Partial response
(reference=progressive disease)

Complete response
(reference=progressive disease)

Drug discontinuation
(Y=1; N=0)

Treatment group
(reference=anastrozole)

Observations

AIC

BIC

Abbreviations: AIC, Akaike’s Information Criterion; BIC, Bayesian Information Criterion; MMRM, mixed
models with repeated measurements; SE, standard error.

*+50<0.001

5.4.2 Mapping

No mapping techniques were used to estimate health-related quality-of-life-data.

FACT-B questionnaires were administered during the FALCON trial (7), however, as

the EQ-5D-3L was also administered and represents the preferred measure of

health-related quality of life in the NICE reference case, it was used instead.
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5.4.3 Health-related quality-of-life studies

A structured review of utility studies was performed to identify sources of utility

values for model inputs. Studies terms related to HRQoL and advanced or metastatic

breast cancer were specified. The review was conducted within the Embase

database using a search strategy published in a recent manufacturer’s

submission(79). The search was restricted to new publications from October 2013:

the date the last NICE Technology Appraisal search was conducted. The search

update was conducted on 6 June 2016; the search strategy is shown in Table 52.

Table 52: Embase search strategy for utilities in advanced or metastatic breast

cancer
# | Search term Results
1 ‘health related quality of life’ 39,963
2 ‘quality adjusted life year’ OR ‘galy’ OR ‘qgalies’ 20,796
3 | 'health related' NEAR/6 'quality of life' 40,307
4 |'factb' OR'sf 36' OR 'sf 12' OR 'sq. 5d' OR 'eq 5d 5I' OR euroqol 37,349
5 | 'utility value' OR 'utility score' 1,015
6 | tto OR 'time trade off' OR 'time tradeoff' OR sg OR 'standard 55 506

gamble' ’

7 | #1 OR#2 OR#3 OR #4 OR #5 OR #6 139,020
8 'breast cancer' 371,684
9 metastasis:de OR metastatic OR advanced OR inoperable 1,093,013
10 | #7 AND #8 AND #9 983
11 | #10 AND [4-10-2013]/sd NOT [25-5-2016]/sd 354

A total of 354 references were identified in the Embase search. Titles and abstracts

were reviewed and the following exclusion criteria were applied to screen results to

identify potentially relevant studies:

Duplicates

Not about breast cancer

Non English language

A trial protocol, letter or qualitative study

No mention of EQ-5D or quality-adjusted life years (QALY)

Poster or conference abstract that did not provide any values
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After initial screening, 303 studies were excluded. The remaining studies were
subsequently categorized as primary sources of utility data (13 studies), reviews of

utility studies (10 studies), or secondary sources of utility data (18 studies).

Only two studies were included in the final data extraction table (Table 53). Most
primary studies were excluded for not using EQ-5D to measure utilities and the
majority of utility reviews were excluded for not identifying EQ-5D studies or studies
published prior to 2013; reasons for exclusion are presented in Table 131 and Table
132 in Appendix G. A total of 47 utility references were tracked from the secondary
utility source studies. All 47 studies were excluded (Table 133, Appendix G) due to
either studies being published prior to 2013 or studies already having been identified

earlier in the review. The review flow diagram is presented in Figure 42.
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Figure 42: Review flow diagram

354 studies identified

No/unclear
Not about breast cancer

No/unclear

Not in English language or a trial
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No/unclear

Not EQ-5D/QALY in the
title/abstract

No/unclear

Poster or conference abstracts that reported
no utility data

Study reporting utilities

see Table 131

Primary EQ-5D health state
utility study

Systematic review study Secondary sources of utilities

see Table
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Table 53: Utility studies extraction

Life expectancy: >6 months
ECOG: 0-2
(n=19)

Study Population/disease area Study design/intervention Population, method of Response rates Loss to Health states and/or | Mean
[country] (sample size) elicitation (frequency) and to instrument follow-up; treatment (SDICls)
valuation technique/tariff [e.g. | provided? missing description
SG, TTO, VAS] data
Fukuda et al. HER2- metastatic breast cancer, | Randomised open-label Patients (208 [S-1] + 175 NR Mean EQ-5D scores 0.748
(2015)(102) resistant to endocrine therapy phase Il trial EQ-5D-3L (pre-treatment, [taxane]) /618 = up to 60 months (S-1)
Takashima et | (57% previous endocrine 1L taxane (docetaxel or 3 months after randomisation, 62% patients with Mean EQ-5D scores | 0.741
al. treatment after recurrence) paclitaxel) vs. S-1 every 6 months thereafter) EQ-5D responses up to 60 months
(2016)(103) Age (years), median (IQR): S-1 Tariff: NR Mean duration of (taxanes)
[Japan] 59.0 (53-65) and taxane 58.5 response: -
(51-65) 21 th During 1L — mean 0.810
(Fukuda 2015; y - R months EQ-5D up to 36
Takashima .ears since diagnosis: months (S-1)
2016) Life expectancy: NR During 1L 0781
. uring 1L — mean .
EC_:O1G' NR EQ-5D up to 36
(n=618) months (taxanes)
Post-progression 0.729
period (S-1)
Post-progression 0.703
period (taxanes)
Eyles et al. Metastatic breast cancer, stable Feasibility study Patients 19/20 patients Too ill to join | Baseline 0.74
(2013) disease Mindfulness-based stress EQ-5D-3L (baseline, during analysed (n=1)
[England] Age (years): 37-65 reduction for self- treatment [4 and 8 weeks] and End of follow-up 0.72
(Eyles Years since diagnosis, mean: management of anxiety, follow-up [16 and 24 weeks])
2015)(104) 2.76 (0.5-7) depression, QoL, and fatigue | Tariff: NR End of follow-up 0.76

(extreme outlier
removed)

Abbreviation: 1L, first line; ClI, confidence interval; ECOG, Eastern Cooperative Oncology Group; EQ-5D, EuroQol-5 Dimension; HER2: Human epidermal
growth factor; IQR, interquartile range; NR, not reported; QolL, quality of life; SD, standard deviation; SG, standard gamble; TTO, time trade off; VAS, visual
analogue scale.
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Fukuda et al (102) was judged to provide the most viable source of EQ-5D data
against which the EQ-5D estimates from FALCON could be validated (7). It was a
randomised trial with a large sample of comparable patients suffering from HER2-
metastatic breast cancer receiving first-line therapy; however, 57% of patients in
both arms had received prior endocrine therapy. The EQ-5D-3L values reported
were analysed during first-line therapy for up to 36 months and also post-
progression, which are comparable to the utility values related to the PF and PD
health states estimated from FALCON (7). Nevertheless, caution should be taken
when evaluating these values due to the lack of information around the baseline
characteristics of the patients and, due to the small size of the sample and the mean

EQ-5D response duration of 21 months, the PD health state value in particular.

Eyles et al(104) was also judged to serve as a valid source of validation for the PF
utility value estimated from FALCON, as patients were described as having stable
metastatic disease. The study sample size and follow-up was small and short
respectively, and EQ-5D values were only reported at baseline and at the end of

follow-up.

The utility values used in previous NICE Technology Appraisals in advanced breast
cancer are presented in Table 54. Data from four primary utility sources were

extracted after the following studies were excluded:

e Delea et al(105) and Dobrez et al(106) were excluded as they were mapping

studies

e Cooper et al(90) was not a primary study; it used pooled utilities from
published sources (Launois et al(92), Hutton et al(91), and Brown &
Hutton(107)), where the utility values were obtained from oncology doctors

and nurses using the standard gamble method.

Details on the remaining primary sources used in NICE Technology Appraisals in
advanced breast cancer are presented in Table 55. The four remaining primary
studies all used the standard gamble to elicit utilities from either the general public or

oncology doctors/ nurses. Therefore, in contrast to the studies identified previously,
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none of the studies met the preferred NICE reference case criteria regarding directly

measuring HRQoL in patients.

Table 54: Utility sources used in NICE submissions

Treatment PFS value PFS source PD value PD source
(submission)
Trastuzumab 0.78 (TRA) Lloyd et al. 0.5 Lloyd et al.
emtansine 0.72 (2006)(89) (2006)(89)
(TA371)(79) (LAP+CAP)
Everolimus in 0.7644 Lloyd et al. 0.65 Launois et al.
combination with (EVE+EXE) (2006)(89) (1996)(89)
exemestane 0.7571
(TA295)(108) (PLC+EXE)
Bevacizumab with 0.784 Lloyd et al. 0.496 Lloyd et al.
capecitabine (BEV+CAP) (2006)(89) (2006)(89)
(TA263)(81) 0.774 (CAP)
Lapatinib plus 0.86 FACT-B from | 0.62 Lloyd et al.
letrozole (TA257)(82) EGF30008 (2006)(89)
trial mapped
(Delea et al.
2010 and
Dobrez et al.
2007)
Trastuzumab plus 0.73 Cooper et al. 0.45 Cooper et al.
anastrozole (2003) (2003)(90)
(TA257)(82)
Eribulin (TA423)(83) 0.715 (stable) | Lloyd et al. 0.443 Lloyd et al.
0.790 (2006)(89) 0.16 (terminal) | (2006)(89)
(response) Cooper et al.
(2003)(90)
Fulvestrant 0.72 Lloyd et al. 0.44 Lloyd et al.
(TA239)(84) (2006)(89) (2006)(89)
Bevacizumab plus 0.65 (stable) Cooper et al. 0.45 Cooper et al.
weekly paclitaxel 0.81 (2003)(90) (2003)(90)
(TA214)(85) (response)
Gemcitabine plus 0.72 (stable) Survey of 100 | 0.46 Survey of 100
paclitaxel (TA116)(86) | 0.80 members of members of
(response) the general the general
public using public using
VAS and SG VAS and SG
Trastuzumab plus NR Hutton et al. NR Hutton et al.
paclitaxel (TA34)(87) (1996)(91) (1996)(91)

Abbreviations: BEV, bevacizumab; CAP, capecitabine; EVE, everolimus; EXE, exemestane; LAP,
lapatinib; NR, not reported; PCL, placebo; SG, standard gamble; TA, technology appraisal; TRA,
trastuzumab emtansine; VAS, visual analogue scale.
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Table 55: Primary sources used in NICE Technology Appraisals in advanced breast cancer

Study Country Participants valuing Valuation Analysis technique | Health state Utility
health states (n) technique value
Lloyd et al.(89) | UK General population SG Mixed model with Stable metastatic breast 0.715
[mean age 40.16 years; random effects cancer with no toxicities
female 50%] (n=100) including age _and Treatment response +0.075
sex as coefficients : .
Disease progression -0.272
Febrile neutropenia -0.150
Diarrhoea and vomiting -0.103
Hand-foot syndrome -0.116
Stomatitis -0.151
Fatigue -0.115
Hair loss -0.114
Hutton et UK, Spain, | Oncology nurses (n=129, | SG No analysis Partial response (UK only) 0.81 (0.84)
al.(91) Germany, | 30 UK) Partial response & severe | 0.75 (0.78)
Italy, US, peripheral oedema (UK
and only)
Canada :
Stable disease (UK only) 0.62 (0.62)
Before second-line therapy | 0.59 (0.56)
begins (UK only)
Partial response and severe | 0.53 (0.62)
peripheral neuropathy (UK
only)
Progressive disease (UK 0.41 (0.33)
only)
Sepsis (UK only) 0.20 (0.16)
Terminal disease (UK only) | 0.16 (0.13)
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Study Country Participants valuing Valuation Analysis technique | Health state Utility

health states (n) technique value
Launois et France Oncology nurses (n=20) | SG No analysis Before starting 0.86
al.(92) chemotherapy
Minor toxicities 0.76
Severe skin reactions 0.72

Severe arthralgia/myalgia 0.72

Febrile neutropenia without | 0.66
hospitalization

Early progression 0.52

Gastrointestinal toxicity with | 0.48
hospitalization

Febrile neutropenia with 0.47
hospitalization

Confirmed responder with.. | 0.81

.. severe oedema 0.74

.. treatment interrupted for 0.64
severe oedema

.. treatment interrupted for 0.64
severe neuropathy

.. severe neuropathy 0.57
Stable with.. 0.75
.. severe oedema 0.73

.. treatment interrupted for 0.58
severe oedema

.. treatment interrupted for 0.58
severe neuropathy

.. severe neuropathy 0.50
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Study Country Participants valuing Valuation Analysis technique | Health state Utility

health states (n) technique value
Progressed with.. 0.65
.. severe oedema 0.58

.. treatment interrupted for 0.53
severe oedema

.. freatment interrupted for 0.50
severe neuropathy

.. severe neuropathy 0.45
Terminal care 0.25
Brown & us Oncology nurses (n=29) | SG N/A Response 0.81
Hutton(107)* Stable 0.65
Progression 0.39
Terminal 0.16

*Identified in Cooper et al.
Abbreviations: N/A, not applicable; SG, standard gamble; UK, United Kingdom; US, United States.

Company evidence submission template for fulvestrant for untreated hormone-receptor positive locally advanced or metastatic breast cancer
[ID951]
Page 161 of 297



Lloyd et al(89) was the most common source of utility data across the HTAs.
Although recognized as the best available data, several ERG reports have
recognized some limitations of this study. As the health states described in the Lloyd
study were based on literature reviews, exploratory interviews with physicians, an
oncology focus group made up of specialist nurses; and that the health states were
gender neutral and did not mention cancer, the derived utility values for the general
public may not be fully reflective of patients with breast cancer or even the true

general population(82).

The model by Lloyd et al(89) includes only six specific AEs and as such does not
account for the full range of AEs experienced in a clinical trial(109). Furthermore, the
study found that increasing age had a positive correlation with HRQoL, but this
contradicts other established sources using larger samples of the general population,
which suggest that HRQoL decreases with age(79). It has been highlighted in
several submissions that the age parameter in Lloyd et al(89) refers to the age of the
100 participants involved in the exercise (40 years) and not the age of patients in the
economic models(84). There is a lack of general agreement amongst economists as
to the most appropriate value for the age parameter(82). Some believe that the
mean age should be set to 47 years and the utility values adjusted accordingly in the
model to be consistent with the standard UK EQ-5D tariff scores, as this is the mean

of the original York study(101), but this adjustment was not always made(84, 109).

The ERG for the second-line fulvestrant submission stated that the utilities should be
adjusted for age; the mean age should be set to 47, the mean age of the original
York study(101). In line with this approach, age-adjusted utility values were
calculated (Table 56).

Table 56: Health state utility values based on Lloyd et al(89)

Health state Lloyd et al (2006)(89) — age-adjusted
Progression-free 0.7562
Progressed disease 0.4961

5.4.4 Adverse reactions

In addition to the health state utility values, utility decrements due to experiencing
grade =3 adverse events were included in the base case analysis. Utility decrements
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and the duration of AEs were sourced from previous NICE submissions; the

estimates are presented in Table 57.

Table 57: Disutilities associated with adverse events

Adverse event Utility decrement Duration (days) Source
per event

ALT increased -0.050 28.0* Boehringer
Ingelheim Ltd.
(2014)(110)

AST increased 0.000 0.000

Hypertension -0.153 8.0 Swinburn et al.
(2010)(111)

Pleural effusion -0.371 3.0 Swinburn et al.
(2010)(111)

Pain, bone -0.069 17.0 Doyle et al.
(2008)(112)

Pain, other -0.069 17.0 Doyle et al.
(2008)(112)

Dyspnoea -0.103 12.7 Lloyd et al.
(2006)(89)

Bilirubin increased 0.000 0.000

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.

*Assumption

5.5.5 Health-related quality-of-life data used in cost-effectiveness analysis

The health state utility values used in the model are presented in Table 58

(disutilities associated with adverse events used in the model are presented in Table

57). In the base case analysis, utility values for the PF and PD health states were
taken from MMRM (1) derived from the FALCON trial (7). The PF and PD utility

values from MMRM (1) was considered to best match the NICE reference case and

therefore the most appropriate estimates. It is acknowledged that the PD utility value

may be an overestimation of the true HRQoL impact of disease progression in first-

line metastatic patients; therefore, the impact of applying utility values from the
summary statistics of the FALCON trial (7), from a combination of MMRM (1) and

Lloyd model (the utility decrement associated with disease progression, estimated

from the Lloyd model, was applied to the PF value from MMRM (1) to calculate the

utility value for the PD health state), and from the Lloyd model directly were tested in

scenario analyses; health state utility values tested in sensitivity analysis are

presented in Table 59.
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Table 58: Health state utility values used in the base case

Health state Base case: MMRM (1)
Progression-free 0.7511
Progressed disease 0.6913

Abbreviations: MMRM, mixed models with repeated measurements.

Table 59: Health state utility values explored in sensitivity analysis

Health state FALCON study MMRM (1) & Lloyd 2006(89)
summary statistics Lloyd 2006

Progression-free 0.75 0.7511 0.7562

Progressed disease 0.69 0.4910 0.4961

Abbreviations: MMRM, mixed models with repeated measurements.

5.5 Cost and healthcare resource use identification, measurement

and valuation

5.5.1 Resource identification, measurement and valuation studies

The model uses 2016 prices in UK pounds sterling (£). Costs relating to earlier years
were inflated to present values using the PSSRU Hospital and Community Health

Services (HCHS) pay and price index(113). The model includes the following costs:
¢ Disease management
e Treatment acquisition
e Treatment administration
e Subsequent therapy
e Adverse events

5.5.2 Disease management costs

The disease management costs are health state-specific and not treatment-specific,
and are split into progression-free, progressed disease (per 4 weeks), and terminal

care.

The “Package 1” and “Package 2” methods reported in the NICE clinical guideline on
ABC (CG81)(114) were applied to determine the PF and PD health state costs
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respectively. Unit costs were inflated to 2015-2016 using the PSSRU HCHS pay and
price index(113). The resource use and unit costs for the PF and PD health states

are presented in Table 60 and Table 61.

Table 60: Costs of progression-free health state

Items Resource Frequency Unit cost Total cost Source*

usage per (£) inflated | per month

4 weeks to 2015/16

Community 2 1 per 2 weeks £14.67 £29.34 PSSRU
nurse (home 2015/16
V|§|t -20 (113, 115)
minutes)
GP contact 1 1 per month £46.02 £46.02 PSSRU
(surgery visit — 2015/16
11.7 minutes) (113, 115)
Clinical nurse | 1 1 hour every £108.00 £108.00 PSSRU
specialist (1 month 2015/16
hour) (113, 115)
Total progression-free cost per 4 weeks £183.36 Calculation

Abbreviation: GP, General Practitioner.
*PSSRU 2015 used to provide duration of appointment time; PSSRU 2016 used to provide unit costs.

Table 61: Costs of progressed disease health state

Resource Resource Frequency | Unit cost Total cost | Source*
usage per (£) per 4
4 weeks weeks (£)
Community nurse | 4 1 perweek | £14.67 £58.67 PSSRU
(home visit 2015/16
20 minutes) (113, 115)
Consultation with | 2 1 per 2 £65.00 £130.00 PSSRU
a GP (home visit) weeks 2015/16
(113, 115)
Clinical nurse 4 1 per week | £108.00 £432.00 PSSRU
specialist 2015/16
(duration 1 hour) (113, 115)
NHS community | 2 1 per 2 £42.00 £84.00 PSSRU
occupational weeks 2015/16
therapist (113, 115)
Total progressed disease cost per 4 weeks £704.67 Calculation

Abbreviations: GP, General Practitioner; NHS, National Health Service; PSSRU, Personal Social
Services Research Unit.

*PSSRU 2015 used to provide duration of appointment time; PSSRU 2016 used to provide unit costs.

Terminal care costs were also included using the method described in the NICE
CG81(114). In line with the guideline, it was assumed that 50% of patients die at
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home, 40% in a hospital and 10% in a hospice. The unit costs were originally
reported in 2006/2007 prices and have been inflated to 2015/16 values using the
HCHS index(113). Terminal care costs are presented in Table 62. The cost of

terminal care is applied as one lump sum upon death in the model.

Table 62: Terminal care costs

Terminal care % of patients that Unit cost (£) Total cost (£)
setting died per setting

Hospital 40% £5,595.20 £2,238.08
Hospice 10% £6,975.58 £697.56
Home 50% £2,886.77 £1,443.39
Total terminal care costs (£) £4,379.03

5.5.3 Intervention and comparators’ costs and resource use

Drug acquisition costs are calculated based on available formulations; pack sizes,
unit costs and price per mg for each treatment included in the model. The dosing
information is sourced from the British National Formulary (BNF)(17) label for each
treatment and the drug acquisition costs were sourced from eMit (116). The cost of

fulvestrant is based on the BNF.

Treatment duration is assumed to be until objective disease progression. The PFS
and time to treatment discontinuation KM curves are broadly comparable for both
treatment arms (see Figure 43 and Figure 44). However, a small separation is seen
for fulvestrant. Given that the most frequent reason for treatment discontinuation was
disease progression and the proportion of other reasons for treatment
discontinuation are small and comparable between arms, it is considered unlikely
that these two endpoints are meaningfully different. The small separation observed
for fulvestrant could be due to the fact that fulvestrant is dosed every 28 days and

anastrozole is daily.
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Figure 43: Comparison of time to treatment discontinuation and progression-
free survival for the anastrozole arm of FALCON (7)
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Figure 44: Comparison of time to treatment discontinuation and progression-
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The treatment acquisition cost is multiplied by the overall compliance to treatment.
Table 63 summarises the treatment dosing, pack size and cost, and compliance for
the treatments included in the model. The total treatment costs per 4-week cycle are

presented in Table 64.

Table 63: Treatment dosing, administration and drug acquisition costs

Fulvestrant Fulvestrant Anastrozole | Letrozole | Tamoxifen
(first 4 (after first 4
weeks) weeks)
Label Administration v v Oral Oral Oral
information method
Dose per 500 500 1.0 25 25
administration
(mg)
Administration 2 peré4 1 per 4 weeks | 1 per day 1 perday | 1 perday
frequency weeks
Package Formulation 250 250 1.0 25 20
information (mg)
Pack size 2 2 28 28 30
Cost per pack £522.41 £522.41 £0.75 £1.52 £1.62
(£)
Dosing Required dose 500 500 1.0 25 20
required in (mg)
model Vials/ capsules 1 1 0.04 0.04 0.03
per
administration
Relative dose intensity/ 1.00 0.99 0.99 1.00* 1.00*
compliance

Abbreviations: 1V, intravenous.
*Assumption (data not available)

Table 64: Total drug acquisition per 4-week cycle

Total cost per 4 weeks (£)*
Fulvestrant (first 4 weeks) £1,044.82
Fulvestrant (after first 4 weeks) £522.41*
Anastrozole £0.75*
Letrozole £1.52
Tamoxifen £1.51

*Based on a compliance rate of 0.99(97)

Treatment administration costs are calculated separately for the first 4-week cycle
and subsequent cycles due to differences in resource use. Treatment administration
costs are consistent with the NICE submission for fulvestrant for the treatment of
disease relapse on or after adjuvant anti-ooestrogen therapy or disease progression
on therapy with an anti-ooestrogen, TA239(84). It was assumed that to initiate
treatment on fulvestrant or any of the comparators, an initial consultation with an
oncologist would be required to make an assessment and determine the appropriate
treatment for the patient. It was assumed that if the patient was initiated on
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fulvestrant, it would be administered after the initial oncologist visit by a nurse. If the
patient was initiated on any of the comparators, the oncologist would provide a
prescription during this initial visit. Subsequent administrations of fulvestrant may be

delivered in the primary care setting (32.3%) or in the outpatient setting (67.7%).

In the primary care setting, fulvestrant was assumed to be delivered by a community
nurse as a 15 minute appointment. If administered in the outpatient setting, it was
assumed that a follow-up non-admitted visit with an oncologist would be required.
Based on expert opinion, it was determined that repeat prescriptions for anastrozole,
letrozole and tamoxifen are provided by GPs on a monthly basis as these are oral

medications. A telephone consultation with a GP lasting 7.1 minutes was assumed.

Tamoxifen is not included in TA239 but as an oral therapy is assumed to have the
same treatment administration costs as anastrozole and letrozole. Treatment
administration costs for each drug based on the above resource use required to
initiate treatment for initial and subsequent administrations are presented in Table
65. The administration costs for fulvestrant in the first cycle is £370 and £73 in
subsequent cycles. The administration costs for all other comparators are £197 in

the first cycle and £28 in subsequent cycles.
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Table 65: Unit costs, resource use and total 4-week administration costs

Treatment Cost item Number | Number | Percentage(to be Unit Total cost | Total cost | Source Description
(treatment cycle per per used for weighed cost (£) | first cycle | sub-
[weeks]) cycle cycle average of service (£) sequent
(first) (subseq | in primary or cycle (£)
uent) secondary setting)
Fulvestrant Oncologist visit 1 - 100% 196.64 196.64 0.00 NHS reference NHS Trusts Consultant Led:
cost 2015- First Attendance Non-Admitted
16(117) Face to Face, Medical
Oncology Code 370
Oncologist visit 1 - 100% 99.97 99.97 0.00 NHS reference NHS Trusts Non-Consultant
follow-up cost 2015- Led: Follow up Attendance
16(117) Non-Admitted Face to
Face,Medical oncology Code
370
Community nurse | 1 1 32% 18.75 6.06 6.06 PSSRU Cost per working hour for
specialist 15 2016(113) Nurse Band 6 (PSSRU 2016)
minutes (ratio between working hour
and hour of patient related
work assumed the same as in
PSSRU 2015)
Oncologist visit 1 1 68% 99.97 67.68 67.68 NHS reference NHS Trusts Non-Consultant
follow-up cost 2015- Led: Follow up Attendance
16(117) Non-Admitted Face to
Face,Medical oncology Code
370
370.35 73.74
Oral therapies Oncologist visit 1 - 100% 196.64 196.64 0.00 NHS reference NHS Trusts Consultant Led:
(anastrozole, cost 2015- First Attendance Non-Admitted
letrozole, and 16(117) Face to Face, Medical
tamoxifen) Oncology Code 370
GP telephone - 1 100% 27.93 0.00 27.93 PSSRU GP consultation lasting 7.1
consultation 2016(113) minutes (PSSRU 2015) based
on GP hour cost including
direct care staff costs with
qualification costs (PSSRU
2016)
196.64 27.93

Abbreviations: GP, general practitioner; NHS, National Health Service; PSSRU, Personal Social Services Research Unit.
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5.5.4 Subsequent therapy costs

The cost-effectiveness analysis includes the cost of treatments post-progression.
The number of treatment options and proportions of patients receiving each of the
treatment options were based on Kurosky 2015(118), a retrospective cohort study of
postmenopausal patients with metastatic ER+, HER2- breast cancer in the UK, and a

number of assumptions.

In line with advice given from the panel of UK breast cancer clinicians consulted by
AstraZeneca (54), which stated that the number of lines of subsequent endocrine
and chemotherapies, and their duration, would remain the same following either use
of fulvestrant or an Al as a first line treatment, it was initially assumed that
subsequent treatment options would be the same for all treatments. However, as
Kurosky 2015 (118) documents, fulvestrant use in the second and third-line setting it
was assumed, in the absence of evidence to the contrary, that patients starting on
fulvestrant would not go on to receive it in later lines of therapy. Therefore, the same
subsequent treatment options are applied to all treatments apart from fulvestrant,
where subsequent fulvestrant use was assumed not to occur. The inclusion of
subsequent fulvestrant treatment for those patients initiating fulvestrant as first-line

therapy is tested in sensitivity analysis.
Two lines of treatments were considered:
e second-line therapy (after first-line)
e third-line therapy (after first- and second-line).

Second- and third-line therapies were categorized into endocrine and
chemotherapies. A targeted therapy (everolimus plus exemestane) was also
considered within the possible treatment options following progression from first-line.
In-line with data presented in Kurosky 2015(118), targeted therapy is only

considered second line.

Due to the small proportion of patients moving to chemotherapy in combination with
or followed by endocrine therapy (13% in second-line and 4% in third-line) and the

lack of data to cost these treatments, they were excluded as treatment options. The

Company evidence submission template for fulvestrant for untreated hormone-receptor
positive locally advanced or metastatic breast cancer [ID951]
Page 171 of 297



percentage of patients receiving endocrine therapies, chemotherapies, and targeted

therapies was consequently rescaled to 100%.

The percentage split of patients across therapies at second and third line are
presented in Table 65. Kurosky 2015(118) reported that 100% of patients that

initiated first-line therapy subsequently initiated second-line therapy. It was therefore

assumed in the model that 100% of those patients who were alive and experienced

disease progression would initiate second-line therapy. The proportion of patients

who, having received treatment second-line, would go on to receive third-line

treatment was calculated from the rescaled probabilities presented in Table 65:
54.41% (100% - 45.59%).

Table 66: Proportion of patients using subsequent treatments in the second-
and third-line settings

From primary | Endocrine | Targeted Chemother | No Total (%)
treatment to | therapy (%) | therapy (%) | apy (%) treatment
——— (%)
Setting
Second-line 54.35% 8.08% 37.57% 0.00% 100.00%
Third-line 24.02% 0.00% 30.39% 45.59% 100.00%

The duration of subsequent treatments was also sourced from Kurosky 2015(118).
On average, patients on endocrine therapy were assumed to receive treatment for
9.16 months in second-line and 6.17 months in third-line. Yardley 2013(119)
reported the median duration of exposure to everolimus in the BOLERO-2 trial to be
23.9 weeks (range 1.0-123.3). An estimated mean duration of exposure of 9.89

months was estimated using the following formula:

(min + (2 * median) + max)
4

Mean =

In the absence of data specific to targeted therapies in Kurosky 2015 and in-line with
the estimated mean exposure from BOLERO-2, the duration of treatment for
targeted therapy was assumed to be the same as that for endocrine therapies.
Patients receiving chemotherapy were assumed to receive treatment for 6.1 months
both in second- and third-line. The treatment durations are presented in Table 67.
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Table 67: Mean (SD) treatment durations of subsequent treatments in the
second- and third-line settings (months)

Setting Endocrine Targeted Chemotherapy | No treatment
therapy therapy

Second-line 9.16 (6.2) 9.16 (6.2) 1(7.5) N/A

Third-line 6.17 (7.9) - 4 N/A

Abbreviations: SD, standard deviation.

For each class of therapy, the weighted average cost per 4-week cycle was

estimated. The estimated costs include acquisition and administration costs (first and

subsequent cycles), which are detailed in Table 68 and Table 69, respectively. Table

70 summarises the weighted average costs for first-line and second-line subsequent

treatments. For non-generic costs or when the cost was not available in the NHS

eMIT database, the unit costs were sourced from the BNF. The distribution within

each treatment class was estimated based on Kurosky 2015(118).

For endocrine therapy, weighted averages including and excluding fulvestrant were

calculated on the assumption that patients receiving fulvestrant as first-line therapy

would not receive the same endocrine therapy in subsequent lines.
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Table 68: Treatment dosing, administration and drug acquisition costs (additional subsequent treatments)

Cost per 4 weeks (£)

Capecitabine | Docetaxel Eribulin Everolimus Paclitaxel
Label Admin method Oral v \Y Oral \Y
information Dose per admin 1,250 mg/m? 75 mg/m? 1.4 mg/m? 10 mg 175 mg/m?
Admin frequency 2 perdayfor2 |1 per3weeks |2per3weeks | 1perday 1 per 3 weeks
weeks,
followed by 1
week off
Package Formulation (mg) 500 140 0.88 10 330"
information Pack size 120 1 1 30 1
Cost per pack (£) £29.59 £17.77 £361.00 £2,673.00 £24.891
Dosing used in | Required dose per admin? £2,250.00 £133.50 £2.49 £10.00 £311.50
model Vials / caps per admin 0.04 0.95 2.83 0.03 0.94
Vials / caps per admin (without | 0.04 1.00 3.00 0.03 1.00
wastage)
Relative dose intensity/compliance -- -- -- -- --
£40.97 £23.69 £2,888.00 £2,494.80 £33.19

Abbreviations: IV, intravenous.
"Includes 30mg and 300mg vial
2Based on a body surface area of 1.78m?2
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Table 69: Unit costs and resource use for administration costs (additional subsequent treatments)

Treatment Cost item Number Number Unit cost | Total cost | Total cost | Source Description
per cycle | per cycle | (£) first cycle | subseque
(first) (subsequ (£) nt cycle
ent) (£)

Capecitabine | Oncologist visit 1 - £196.64 £196.64 - NHS Assumed zero
reference | costin TA295,
cost 2015- | therefore
16(117) assumed equal

GP telephone consultation | 0.33 1.33 £27.93 £9.31 £37.24 pSSRU | to endocrine
201 6(1 13) oral therapies
Docetaxel SB12Z — Deliver Simple 1.33 1.33 £236.19 £314.92 £314.92 NHS HRG code
Eribulin Parenteral Chemotherapy reference | usedin TA423
at First Attendance cost 2015-
16(117)
Paclitaxel SB14Z — Deliver Complex | 1.33 1.33 £383.13 £510.84 £510.84 NHS HRG code
Chemotherapy, including reference | used in TA423
Prolonged Infusional cost 2015-
Treatment, at First 16(117)
Attendance

Everolimus Oncologist visit 1 - £196.64 £196.64 - NHS Assumed

plus reference | equal to

exemestane cost 2015- | exemestane
16(117) monotherapy

GP telephone consultation | - 1 £27.93 - £27.93 PSSRU
2016(113)

Abbreviations: GP, General practitioner; HRG, Healthcare Resource Group; NHS, National Health Service; PSSRU, Personal Social Services Research Unit.
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Table 70: Weighted average costs of subsequent treatments in the second- and third-line settings (per cycle)

Treatment | Treatment Treatment costs (per administration) Second-line Third-line
class Acquisition | Acquisition | Administration | Administration | Proportion Cost per 4- | Proportion Cost per 4-
(<4weeks) | (>4weeks) | (first) (£) (subs) (£) of patients week cycle | of patients week cycle
(£) (£) (incl. (£) (incl. (£)
fulvestrant) fulvestrant)
Endocrine | Fulvestrant £1,044.82 £522.41 £475.78 £116.30 10.99% With 36.11% With
therapies | Anastrozole | £0.75 £0.75 £196.64 £27.93 17.58% T:‘f"’fs"a“t: 13.89% T:‘f"’tes"a"t:
irst: irst:
Letrozole £1.52 £1.52 £196.64 £27.93 15.38% £344.86 - £676.50
Exemestane | £5.56 £5.56 £196.64 £27.93 37.36% Subs: 22.22% Subs:
T if £1.51 £1.51 £196.64 £27.93 18.68% £97.77 27.78% £250.25
amoxiten . . . . . (] Without . (0} Without
fulvestrant: fulvestrant:
First: First:
£199.70 £199.39
Subs: Subs:
£30.99 £30.68
Targeted | Everolimus £2,500.36 £2,500.36 £196.64 £27.93 100% First: - -
therapies | plus £2,697.00
exemestane Subs:
£2,528.29
Chemo- Docetaxel £23.69 £23.69 £314.92 £314.92 28.00% First: - First:
therapies | Capecitabine | £40.97 £40.97 £205.95 £37.24 48.00% 23‘:)3-85 81.58% 28‘:)9-38
. ubs: ubs:
Paclitaxel £33.19 £33.19 £510.84 £510.84 24.00% £262 87 - £711.74
Eribulin £2,888.00 £2,888.00 £629.84 £629.84 - 18.42%

Abbreviations: Incl., including; Subs, subsequent.
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Table 71 presents the subsequent treatment costs applied in the model. The total

acquisition and administration costs associated with subsequent treatment for all

comparators bar fulvestrant are £3,371 and £1,319, respectively; for fulvestrant the

total acquisition and administration costs are £2,775 and £1,202, respectively.

Scenario analyses were run using the same subsequent treatments to all primary

treatments.

Table 71: Weighted average costs of subsequent treatments in the second and

third line settings (total duration)

Primary treatment Acquisition Administration | Total
Fulvestrant £2,775.28 £1,202.29 £3,977.57
(including fulvestrant post- (£3,370.75) (£1,318.50) (£4,689.25)
progression)

Anastrozole £3,370.75 £1,318.50 £4,689.25
Letrozole £3,370.75 £1,318.50 £4,689.25
Tamoxifen £3,370.75 £1,318.50 £4,689.25

5.5.5 Adverse reaction unit costs and resource use

NHS reference costs were used to cost AEs and cost codes for each AE were

adopted from those reported in previous NICE submissions. The costs associated

with the adverse events included in the model are presented in Table 72. The

Technology Appraisals from which the NHS reference costs’ cost codes were

sourced are also reported.
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Table 72: Adverse event costs

Adverse event Cost per event (£) Description Source

ALT increased £1,757.79 GC17A-K Non-Malignant, Hepatobiliary or NHS reference costs 2015-16(117);
Pancreatic Disorders, without/with TA347(120)
single/multiple Interventions, with CC Score 0-
O+

AST increased £1,757.79 GC17A-K Non-Malignant, Hepatobiliary or Assumed to be the same as ALT increase
Pancreatic Disorders, without/with due to both being associated with the liver
single/multiple Interventions, with CC Score 0-
o+

Hypertension £729.87 EB04Z Hypertension 1[\_12:387r8(=21‘1e2r1e)nce costs 2015-16(117)

Pleural effusion £1,830.68 DZ16H-R Pleural effusion with NHS reference costs 2015-16(117)
multiple/single/no intervention with CC score TA360(122)

Pain, bone £1,038.08 HD216 D-G Musculoskeletal Signs or NHS reference costs 2015-16(117)
Symptoms, with CC Score 0 -12+ TA391(123)

Pain, other £626.97 Combination of all pain-related codes in NHS NHS reference costs 2015-16(117)
Reference Costs TA311(124), TA377(125), TA378(121)

Dyspnoea £718.76 DZ19H-N Other Respiratory Disorders without | NHS reference costs 2015-16(117)
Interventions, with CC Score 0-11+, without, TA420(126)
with single or multiple interventions

Biliribulin increased £1,757.79 GC17A-K Non-Malignant, Hepatobiliary or Assumed to be the same as ALT increase
Pancreatic Disorders, without/with due to both being associated with the liver
single/multiple Interventions, with CC Score 0-
O+

Abbreviations: ALT, Alanine Aminotransferase; AST, Aspartate Aminotransferase; NHS, National Health Service; TA, Technology Appraisal.
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5.6 Summary of base-case de novo analysis inputs and

assumptions

5.6.1 Summary of base-case de novo analysis inputs

Details of all of the values used in the economic model are provided in Appendix H.

A summary of the key variables used in the model is presented in Table 73.

Table 73: Summary of variables applied in the economic model (base case

analysis)
Area Variable Value Reference
to section
in
submission
Model Time horizon | 30 years Section 5.2
settings/ Model cycle 4 weeks Section 5.2
patient length
characteristics | Starting age | 63.8 years Section 5.2
Discount rate | 3.5% Section 5.2
costs
Discount rate | 3.5% Section 5.2
outcomes
Clinical 0S - ] Section 5.3
efficacy data | fulvestrant
0S - | Section 5.3
anastrozole
OS - letrozole _ Section 5.3
OS - Section 5.3
tamoxifen
PFS - I Section 5.3
fulvestrant
PFS - | Section 5.3
anastrozole
PFS - I Section 5.3
letrozole
PFS - | Section 5.3
tamoxifen
Resource use | Cost of £522.41 Section 5.5
and costs fulvestrant
(per 2x vials)
Cost of £0.75 Section 5.5
anastrozole
(per pack)
Cost of £1.52 Section 5.5
letrozole (per
pack)
Cost of £1.62 Section 5.5
tamoxifen
(per pack)
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Area Variable Value Reference
to section
in
submission
Administration | £370.35 Section 5.5
cost per dose
(fulvestrant) —

first 4 weeks

Administration | £73.74 Section 5.5
cost per dose
(fulvestrant) —
subsequent

4-week cycles

Administration | £196.64 Section 5.5
cost per dose
(comparators)
—first 4
weeks
Administration | £27.93 Section 5.5
cost per dose
(comparators)
— subsequent
4-week cycle
Disease £180.29 Section 5.5
management
costs — PF
(per 4 weeks)
Disease £704.67 Section 5.5
management
costs — PD
(per 4 weeks)
Terminal care | £4,379.03 Section 5.5
cost
Utility values PF 0.7511 Section 5.4
PD 0.6913 Section 5.4
Abbreviations: OS, overall survival; PF, progression-free; PFS, progression-free survival; PD,
progressed disease.

5.6.2 Assumptions

e Avyearin the model is assumed to consist of 13 4-week cycles, and each

month is 4.35 weeks long. The model applied half-cycle corrections

e The average treatment dosages used in the model are assumed to account

for dose reductions and treatment gaps
¢ Treatment duration is assumed to be until objective disease progression

¢ Disease management costs:
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o Progression-free: 4-week resource usage multiplied by the respective

unit cost

o Progressed disease state: the proportion of patients that require the

resource, multiplied by the respective unit cost

A terminal care cost is applied to each patient upon death to reflect the
additional resource usage. This cost is an aggregated cost of the medical
costs in the final 4 weeks of a UK cancer patient. It is assumed that this is

strictly in addition to standard care therefore there is no double counting

The cost of subsequent treatment is a weighted average consisting of
treatment costs (acquisition and administration), mean treatment duration
after progression, and the distribution of patients on subsequent treatments
following primary treatment discontinuation. No wastage is assumed for

subsequent treatments

In the absence of disaggregated data, a mix of subsequent treatments is
assumed for all patients. The treatment mix is assumed to differ between
fulvestrant and the comparators as fulvestrant is not included in the
subsequent treatment mix for those patients initiating fulvestrant as first-line

therapy

The subsequent treatment cost is applied as a one-off cost upon progression.
This is calculated using the new progressed disease population each cycle
which tends to result in an underestimation of patients receiving subsequent

treatment.

Subsequent treatments are assumed to only impact on costs; any impact on

survival is assumed to be captured in the OS estimates

Both the costs and disutilities associated with AEs are assumed to occur as

one-off costs/disutilities in the first cycle of the model.
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5.7 Base-case results

5.7.1 Base-case incremental cost effectiveness analysis results

Total costs, life years gained (LYG), QALYs and incremental cost per QALY for that
patients would experience whilst on either the intervention treatment (fulvestrant
500mg), or the comparator treatments (anastrozole, letrozole and for those patients
in which aromatase inhibitors are not tolerated or are contraindicated, tamoxifen),
over the model time horizon (30 years, lifetime). The Weibull distribution from the
fixed effects NMA was used to extrapolate OS and the generalised gamma
distribution estimated from the fixed effects NMA was used to extrapolate PFS in the

base case analysis.

The results section presents the results of fulvestrant when compared against the
Als (anastrozole and letrozole) and the results of fulvestrant when compared against
tamoxifen (in those patients in which Als are not tolerated or are contraindicated)

separately.

Pair-wise comparisons of fulvestrant vs anastrozole, letrozole and tamoxifen are
presented in Table 74, Table 75 and Table 76.

Table 74: Fulvestrant vs. anastrozole

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Anastrozole £30,261 3.736 2.676 - - - -
Fulvestrant £49,165 | 4.475 3.229 | £18,904 | 0.739 0.553 | £34,179

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.

Table 75: Fulvestrant vs. letrozole

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Letrozole £25,928 3.399 2.455 - - - -
Fulvestrant £49,165 | 4.475 3.229 | £23,237 1.076 0.774 | £30,025

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.
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Table 76: Fulvestrant vs. tamoxifen

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Tamoxifen £31,941 3.479 2.469 - - - -
Fulvestrant £49,165 | 4.475 3.229 £17,223 0.996 0.760 £22,655

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.

An incremental analysis of fulvestrant versus the aromatase inhibitors is presented in

Table 77. Letrozole was associated with the lowest overall cost (£25,928), followed

by anastrozole (£30,261) and fulvestrant (£49,165). Letrozole was used as the

baseline comparator within the incremental analysis as it was associated with the

lowest overall total cost. ICERs were calculated for each treatment versus the next

least costly non-dominated option. This resulted in an ICER for anastrozole versus

letrozole of £19,621, and for fulvestrant versus anastrozole of £34,179.

Figure 45 presents the cost-effectiveness frontier.

Table 77: Incremental analysis

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Letrozole £25,928 3.399 2.455 - - - -
Anastrozole £30,261 3.736 2.676 £4,333 0.337 0.221 £19,621
Fulvestrant £49,165 | 4.475 3.229 | £23,237 1.076 0.774 | £34,179

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.
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Figure 45: Deterministic cost-effectiveness plane comparing fulvestrant,
anastrozole and letrozole
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5.7.2 Clinical outcomes from the model

The predicted mean and median time to progression, time in progressed disease

and time alive for each arm of the simulation are summarized in Table 78. The

extrapolated survival showed good consistency with external data (see Table 79 and

Table 80).

Table 78: Survival outcomes; time (mean and median) spent in health states,
undiscounted

Time in PFS (months)

Time in PD (months)

Time alive (months)

Treatment Median Mean Median Mean Median Mean
Fulvestrant 16.56 29.58 31.28 30.51 47.84 60.08
Anastrozole 11.96 19.56 27.60 29.38 39.56 48.95
Letrozole 14.72 22.16 23.92 21.26 38.64 43.42
Tamoxifen 9.20 13.16 27.60 31.89 36.80 45.05

Abbreviation: PD, progressed disease; PFS, progression-free survival.
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Table 79: Comparison of modelled outcomes (PFS) against other available
sources

Median PFS (months)
Treatment Systematic Previous HTA
Model outcomes . .

literature review assessments
Fulvestrant 16.56 Range: 16.6 — 25.9 NA
Anastrozole 11.96 Range: 12.9 — 14.8 NA
Letrozole 14.72 9.60 14.5"
Tamoxifen 9.20 Range: 5.9-10.4 NA

Abbreviations: HTA, Health Technology Assessment; NA, not available; PFS, progression-free
survival.
palbociclib NICE submission, Table 76, company submission(127)

Table 80: Comparison of modelled outcomes (OS) against other available
sources

Median OS (months)
Treatment Systematic Previous HTA
Model outcomes . .

literature review assessments
Fulvestrant 47.84 62.5 NA
Anastrozole 39.56 Range: 44.9 — 46.5 NA
Letrozole 38.64 34 33.31
Tamoxifen 36.80 Range: 30.3 —43.6 NA

Abbreviations: HTA, Health Technology Assessment; NA, not available; OS, overall survival.
"palbociclib NICE submission, Table 76, company submission(127)

5.7.3 Disaggregated results of the base case incremental cost-effectiveness
analysis

Table 81, Table 82 and Table 83 summarises the breakdown of QALYs for each
health state over the model time horizon in the base case analysis for fulvestrant vs
anastrozole, letrozole and, for those patients in which aromatase inhibitors are not
tolerated or are contraindicated, tamoxifen, respectively. Treatment with fulvestrant
is associated with more QALYs in pre-progression and progressed disease when
compared with each of the Als. When compared against tamoxifen, fulvestrant
results is associated with more QALY in the pre-progression health state but less in

the progressed disease health state.

Table 81: Summary of QALY gain by health state; fulvestrant vs. anastrozole

Health state QALY QALY Incremental % absolute
intervention comparator QALYs incremental
(fulvestrant) (anastrozole) QALYs
PF 1.71 1.18 0.53 95.85%
PD 1.52 1.50 0.02 4.17%
AE disutility 0.00 0.00 0.00 -0.02%
Total 3.23 2.68 0.55 100.00%

Abbreviation: AE, adverse events; PD, progressed disease; PF, progression-free.
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Table 82: Summary of QALY gain by health state; fulvestrant vs. letrozole

Health state QALY QALY Incremental % absolute
intervention comparator QALYs incremental
(fulvestrant) (letrozole) QALYs
PF 1.71 1.33 0.38 48.86%
PD 1.52 1.13 0.40 51.17%
AE disutility 0.00 0.00 0.00 -0.02%
Total 3.23 2.46 0.77 100.00%

Abbreviation: AE, adverse events; PD, progressed disease; PF, progression-free.

Table 83: Summary of QALY gain by health state; fulvestrant vs. tamoxifen

Health state QALY QALY Incremental % absolute
intervention comparator QALYs incremental
(fulvestrant) (letrozole) QALYs
PF 1.71 0.81 0.90 117.82%
PD 1.52 1.66 -0.14 -17.87%
AE disutility 0.00 0.00 0.00 0.06%
Total 3.23 2.47 0.76 100.00%

Abbreviation: AE, adverse events; PD, progressed disease; PF, progression-free.

Table 84, Table 85 and Table 86 summarises the breakdown of costs in the base

case analysis. The largest contributor to incremental costs between fulvestrant and

each of the comparators is the drug acquisition cost, accounting for approximately

68-92% of the total incremental costs. Treatment with fulvestrant is associated with

higher absolute disease costs compared with each of the comparators, which is

driven by patients surviving longer on fulvestrant therapy.

Table 84: Summary of costs by health state; fulvestrant vs. anastrozole

Health state Cost Cost Incremental %
intervention | comparator costs absolute
(fulvestrant) | (anastrozole) increment
Disease management: PF £5,419 £3,737 £1,682 8.90%
Disease management: PD £20,167 £19,862 £306 1.62%
Terminal care £3,719 £3,868 -£149 -0.79%
Treatment acquisition £15,841 £15 £15,825 83.71%
Administration and
monitoring £2.458 £733 £1,725 9.12%
Subsequent treatment £1,449 £1,994 -£545 -2.89%
Adverse events £112 £52 £60 0.32%
Total £49,165 £30,261 £18,904 100.00%

Abbreviation: PD, progressed disease; PF, progression-free.

Company evidence submission template for fulvestrant for untreated hormone-receptor

positive locally advanced or metastatic breast cancer [ID951]

Page 186 of 297




Table 85: Summary of costs by health state; fulvestrant vs. letrozole

Health state Cost Cost Incremental %
intervention | comparator costs absolute
(fulvestrant) (letrozole) increment
Disease management: PF £5,419 £4,219 £1,200 5.16%
Disease management: PD £20,167 £14,920 £5,247 22.58%
Terminal care £3,719 £3,938 -£218 -0.94%
Treatment acquisition £15,841 £35 £15,806 68.02%
Administration and
monitoring £2,458 £811 £1,647 7.09%
Subsequent treatment £1,449 £1,993 -£544 -2.34%
Adverse events £112 £12 £100 0.43%
Total £49,165 £25,928 £23,237 100.00%

Abbreviation: PD, progressed disease; PF, progression-free.

Table 86: Summary of costs by health state; fulvestrant vs. tamoxifen

Health state Cost Cost Incremental %
intervention | comparator costs absolute
(fulvestrant) | (tamoxifen) increment
Disease management: PF £5,419 £2,577 £2,843 16.50%
Disease management: PD £20,167 £21,968 -£1,801 -10.45%
Terminal care £3,719 £3,919 -£199 -1.16%
Treatment acquisition £15,841 £21 £15,819 91.85%
Administration and
monitoring £2,458 £561 £1,897 11.01%
Subsequent treatment £1,449 £2,588 -£1,139 -6.61%
Adverse events £112 £309 -£197 -1.14%
Total £49,165 £31,941 £17,223 100.00%

Abbreviation: PD, progressed disease; PF, progression-free.

5.8 Sensitivity analyses

5.8.1 Probabilistic sensitivity analysis

Probabilistic sensitivity analysis was conducted in order to assess the parametric

uncertainty associated with the base case model results. Those parameters where

estimates of uncertainty were available were assigned probability distributions and

point estimates were drawn using Monte Carlo simulation techniques. Where

available, known correlation between parameters was preserved; e.g., the

correlations for the baseline survival curve parameters (PFS and OS) were available

from the survival analysis and included in the model (assuming a multivariate normal

distribution). The parameters to which there was uncertainty, and the choice of

distribution used is presented in Table 87.
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Table 87: PSA distributions according to parameter

Parameter Distribution Comment
Survival distributions Cholesky Decomposition of a Hermitian,
decomposition positive-definite matrix into the

product of a lower triangular matrix
and its conjugate transpose

Survival curve (shape,
scale, and covariate

Multinomial normal

Incorporates the covariance between
parameters estimated in a survival

parameters) regression analysis

Costs Gamma Likely skewed nature of health care
costs, and their constraint to positive
values

AE rates (incidence) Beta Bounded between 0 and 1

Distribution of subsequent Dirichlet Normalised sum of independent

treatments distribution gamma variables

Duration of subsequent Gamma Bounded between 0 and infinity, and

treatment skewed

Utilities Beta Constrained to values between minus
infinity and 1. Modelled as a disutility

AE disutilities Lognormal Bounded between 0 and infinity, and

skewed

Abbreviation: AE, adverse event; PSA, probabilistic sensitivity analysis.

The PSA was run was 10,000 iterations for the base case analysis. Results from the
PSA are presented in Table 88, Table 89 and Table 90 for fulvestrant vs.

anastrozole, letrozole and tamoxifen, respectively. The probabilistic ICER for

fulvestrant vs. anastrozole is £33,870 per QALY gained which compares with
£34,179 in the deterministic analysis, a difference of 0.91%. The probabilistic ICER

for fulvestrant vs. letrozole is £31,058, which is a 3.38% difference from the

deterministic estimate of £30,025. The probabilistic ICER for fulvestrant vs.

tamoxifen is £22,756 as compared with the deterministic estimate of £22,937, a

1.24% difference.

Table 88: Average results based on the probabilistic sensitivity analysis

(10,000 iterations); fulvestrant vs. anastrozole

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Anastrozole £30,434 3.761 2.694 - - - -
Fulvestrant £49573 | 4.518 3.259 £19,139 0.757 0.565 | £33,870

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.
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Table 89: Average results based on the probabilistic sensitivity analysis
(10,000 iterations); fulvestrant vs. letrozole

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Letrozole £26,376 3.480 2.513 - - - -
Fulvestrant £49,573 | 4.518 3.259 | £23,197 | 1.038 0.747 | £31,058

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.

Table 90: Average results based on the probabilistic sensitivity analysis
(10,000 iterations); fulvestrant vs. tamoxifen

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Tamoxifen £32,239 3.527 2.504 - - - -
Fulvestrant £49573 | 4.518 3.259 | £17,334 | 0.992 0.756 | £22,937

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-

adjusted life-years.

The results of the incremental analysis are presented in Table 91. Letrozole was

used as the baseline comparator within the incremental analysis as it was associated

with the lowest overall total cost. ICERs were calculated for each treatment versus

the next least costly non-dominated option. This resulted in an ICER for anastrozole

versus letrozole of £22,319, and for fulvestrant versus anastrozole of £33,870.

Table 91: Incremental analysis (PSA results)

Total Incremental
Technologies | Costs LYG QALYs | Costs LYG QALYs ICER
(£) (£)
Letrozole £26,376 | 3.480 2.513 - - - -
Anastrozole £30,434 | 3.761 2.694 £4,057 0.281 0.182 £22,319
Fulvestrant £49573 | 4.518 3.259 | £19,139 | 0.757 0.565 £33,870

Abbreviation: ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYSs, quality-

adjusted life-years.

The cost-effectiveness planes (CEP) for fulvestrant compared with anastrozole,

letrozole and tamoxifen are presented in Figure 46, Figure 47 and Figure 48,

respectively.
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Figure 46: Cost-effectiveness plane for fulvestrant vs. anastrozole
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Figure 47: Cost-effectiveness plane for fulvestrant vs. letrozole
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Figure 48: Cost-effectiveness plane for fulvestrant vs tamoxifen
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Table 92 and Figure 49 present the probability of fulvestrant, anastrozole and
letrozole being the most cost effective at a series of WTP thresholds. Ata WTP

threshold of £20,000 per additional QALY, there is a 0.9% probability of fulvestrant

being the most cost-effective treatment versus anastrozole or letrozole. This
increases to 26.8% at a WTP threshold of £30,000 per QALY, and 68.4% ata WTP
threshold of £50,000 per QALY.

Table 92: Probability of being the most cost-effective treatment (fulvestrant,
anastrozole and letrozole) at WTP thresholds

Technology WTP threshold

£20,000 £30,000 £50,000
Fulvestrant 0.9% 26.8% 68.4%
Anastrozole 48.5% 39.5% 17.0%
Letrozole 50.6% 33.8% 14.7%

Abbreviation: WTP, willingness to pay.
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Figure 49: Cost-effectiveness acceptability curve (fulvestrant, anastrozole and

letrozole)
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Abbreviation: WTP, willingness-to-pay.

Table 93 and Figure 50 present the probability of fulvestrant and tamoxifen being the
most cost effective at a series of WTP thresholds. At a WTP threshold of £20,000
per additional QALY, there is a 33.7% probability of fulvestrant being the most cost-

effective treatment versus tamoxifen. This increases to 73.4% at a WTP threshold of
£30,000 per QALY, and 88.1% at a WTP threshold of £50,000 per QALY.

Table 93: Probability of being the most cost-effective treatment (fulvestrant

and tamoxifen) at WTP thresholds

Technology WTP threshold

£20,000 £30,000 £50,000
Fulvestrant 33.7% 73.4% 88.1%
Tamoxifen 66.3% 26.6% 11.9%

Abbreviation: WTP, willingness to pay.
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Figure 50: Cost-effectiveness acceptability curve (fulvestrant and tamoxifen)

100%

90%

80%

70%

60%

50%

40%

Probability of being cost-effective

30%

20%

10%

0%

——

_—

\

\ /
V

/\
[\
|

/

\
~____

J

————

0 10,000 20,000 30,000

40,000 50,000 60,000 70,000

WTP threshold (£)

=—Fulvestrant ==—Tamoxifen

80,000 90,000 100,000

Abbreviation: WTP, willingness-to-pay.

5.8.2 Deterministic sensitivity analysis

One-way sensitivity analysis was performed on the following key parameter groups:

Parametric survival distribution parameters

Disease management costs

Terminal care/ end of life costs

Treatment acquisition and administration (per 4 weeks)

Health state utilities

Each parameter was varied according to its associated standard error or confidence/

credible intervals (if available); or by 20% if no information on uncertainty around the

mean was available.
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The top 10 sensitive parameters of the model for each comparison (fulvestrant

500mg vs anastrozole, letrozole and tamoxifen), defined as the parameters which

caused the biggest absolute change in the ICER, were identified and plotted on a

tornado diagram. The results of the deterministic sensitivity analysis for fulvestrant

vs. anastrozole are presented in Table 94 and Figure 51, respectively. For

fulvestrant versus anastrozole, the results show that the ICER is most sensitive to

OS survival curve parameters, health state utility values for the PF health state and

the discount rate applied to the QALY outcomes.

Table 94: Results of deterministic sensitivity analysis — fulvestrant vs.

anastrozole

Parameter Parameter value Lower Upper
Lower | Base case Upper value value
value value value (ICER) (ICER)

(OS) fulvestrant: Weibull

scale parameter B BN B cs41924 | £23173

Health state utilities: PF 0.6009 0.7511 0.9014 £42,285 | £28,681

Discount rate - Outcomes 0.0% 3.5% 6.0% £27,257 | £39,480

Treatment acquisition COStS | 47 93 | £52241 | £626.89 | £28,451 | £39,907

per 4 weeks: fulvestrant

Discount rate - Costs 0.0% 3.5% 6.0% £38,618 | £31,763

(OS) anastrozole: Weibull

scale parameter BN BN | BN | cc6869 | £31611

(PFS) anastrozole: gamma

s B B B 51648 | £36,860

(OS) fulvestrant: Weibull

odiasii BN BN | B | 631040 | £35539

Abbreviations: ICER, incremental cost-effectiveness ratio; PF, progression-free; PFS, progression-

free survival; OS, overall survival.
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Figure 51: Tornado diagram — fulvestrant vs. anastrozole
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Abbreviations: ICERs, incremental cost-effectiveness ratio; PF, progression-free; PFS, progression-free survival; OS, overall survival.
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The results of the deterministic sensitivity analysis for fulvestrant vs. letrozole are
presented in Table 95 and Figure 52, respectively. The results show that the ICER is
most sensitive to OS and PFS survival curve parameters, the discount rate applied

to the QALY outcomes and the treatment acquisition costs for fulvestrant.

Table 95: Results of deterministic sensitivity analysis — fulvestrant vs.
letrozole

Parameter Parameter value Lower Upper
Lower Base case Upper value value
value value value (ICER) (ICER)

(OS) letrozole:

Weibull scale e e e £23,888 | £94,389

parameter

(OS) fulvestrant:

Weibull scale ] e e £63,522 | £22,609

parameter

(PFS) letrozole:

gamma scale e ] e £24,952 | £37,888

parameter

o scount rate - 0.0% 3.5% 6.0% | £23239 | £35562

utcomes

Treatment acquisition

costs per 4 weeks: £417.93 £522.41 £626.89 £25,932 | £34,119

fulvestrant

Discount rate - Costs 0.0% 3.5% 6.0% £34,841 | £27,410

noalth state utiiies: | 5530 0.6913 0.8296 | £33,448 | £27,238

rioalth state utiiies: | 5009 0.7511 0.9014 | £33277 | £27,352

Abbreviations: ICER, incremental cost-effectiveness ratio; PF, progression-free; PFS, progression-
free survival; OS, overall survival.
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Figure 52: Tornado diagram — fulvestrant vs. letrozole
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Abbreviations: ICER, incremental cost-effectiveness ratio; PF, progression-free; PFS, progression-free survival; OS, overall survival.
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The results of the deterministic sensitivity analysis for fulvestrant vs. tamoxifen are
presented in Table 96 and Figure 53, respectively. The results show that the ICER is
most sensitive to OS survival curve parameters, health state utility values for the PF

health state and the discount rate applied to the QALY outcomes.

Table 96: Results of deterministic sensitivity analysis — fulvestrant vs.
tamoxifen

Parameter Parameter value Lower Upper
Lower Base case Upper value value
value value value (ICER) (ICER)

(OS) tamoxifen:

Weibull scale e e e £19,463 | £41,048

parameter

poalth state utiiies: |9 6009 0.7511 0.9014 | £20,639 | £18,335

Treatment acquisition

costs per 4 weeks: £417.93 £522.41 £626.89 £18,488 | £26,822

fulvestrant

osoount rate - 0.0% 3.5% 6.0% £18,106 | £26,157

utcomes

Discount rate - Costs 0.0% 3.5% 6.0% £26,344 | £20,674

(PFS) tamoxifen:

gamma scale ] ] B | 520,183 | £25,804

parameter

(PFS) tamoxifen:

gamma shape e e e £21,364 | £24,264

parameter

(OS) fulvestrant:

Weibull scale e ] e £23,935 | £21,465

parameter

Abbreviations: ICER, incremental cost-effectiveness ratio; PF, progression-free; PFS, progression-

free survival; OS, overall survival.
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Figure 53: Tornado diagram — fulvestrant vs. tamoxifen
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Abbreviations: ICER, incremental cost-effectiveness ratio; PF, progression-free; PFS, progression-free survival; OS, overall survival.
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5.8.3 Scenario analysis

As list of scenario analyses is presented in Table 97. Results of the scenario
analyses are presented in Table 98, Table 99, Table 102, Table 103, Table 104,

Table 105, Table 106 and Table 107.

Table 97: List of scenario analyses conducted

Parameter

Base case

Scenario

Comment

Survival
extrapolations
(OS)

‘All shapes’ NMA
model

OS - Weibull

‘All shapes’ NMA model
plausible extrapolations:

OS - generalised gamma

Assess the impact of
more and/or less
conservative survival
estimates

Survival
extrapolations
(PFS)

‘All shapes’ NMA
model

PFS - generalised
gamma

‘All shapes’ NMA model:
PFS - log-logistic

PFS - lognormal

PFS - Weibull

PFS - Gompertz

Assess the impact of
more and/or less
conservative survival
estimates

Survival
extrapolations
(OS and PFS)

‘All shapes’ NMA
model:

OS - Weibull

PFS - generalised
gamma

‘No shape arm’ NMA
model:

OS - Weibull
PFS - Weibull
PFS - Gompertz

Assess the impact of not
adjusted for differences
in shapes between
treatment arms

Survival
extrapolations
(OS and PFS)

‘All shapes’ NMA
model:

OS - Weibull

PFS - generalised
gamma

Assume equivalent
efficacy between Als

‘All shapes’ NMA model
(anastrozole curves used
for letrozole):

OS - Weibull

PFS - generalised
gamma

Assess the impact of
commonly held clinical
opinion that Als have
equal efficacy

Utility values

FALCON MMRM (1)

FALCON summary
statistics;

FALCON MMRM (1) and
Lloyd (2006);

Lloyd (2006)

Assess the impact of
using alternative data
sources for health state
utility values

Time horizon

30

5;10; 15; 20; 25; 35

30 years was of
sufficient duration to
capture the differences
in costs and QALYs for
first line breast cancer;
scenario analyses
assess the impact of
varying the time horizon.

Discount rate

3.5% for both costs
and outcomes

1.5% for both costs and
outcomes

According to NICE
reference case(94)
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administration
costs

administration costs for
oral treatments

Parameter Base case Scenario Comment
AEs AE costs and No AE costs and To assess the impact of
disutilities disutilities inclusion of AE costs
and disutilities on cost-
effectiveness results
Treatment Inclusion of Exclusion of To assess the impact

administration costs for
all comparator therapies

that oral treatments are
self-administered by the
patient

Subsequent
treatment costs
and end of life
care

Exclusion of fulvestrant
as a subsequent
treatment option for
patients on first-line
fulvestrant

Same subsequent
treatment costs for all
patients

Exclusion of subsequent
treatment costs
altogether

Assess the impact of
subsequent treatment
overall and whether
patients initially treated
with fulvestrant will
receive it again as a
subsequent therapy

Abbreviation: AE; adverse event; NICE, National Institute for Health and Care Excellence; NMA,
network meta-analysis; OS, overall survival; PFS, progression-free survival; QALYs, quality-adjusted

life-years.

5.8.3.1 Scenario analyses results

The base case analysis employs a Weibull distribution estimated from the fixed

effects NMA to extrapolate OS. Scenarios varying the distribution used to provide

plausible extrapolations for OS are summarized in Table 98. Across these scenarios,

PFS was modelled using generalized gamma models estimated from the fixed

effects NMA; differences in costs and outcomes relative to the base case are

associated with different time on post-progression survival, and resulting OS. The

ICERSs for fulvestrant versus anastrozole, letrozole and tamoxifen when the
generalized gamma distribution is used are £28,665, £33,387 and £22,183.
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Table 98: Results of scenario analysis exploring the use of parametric survival
models for OS estimated using the fixed effects NMA ‘all shapes’ model

ICER

. Discounted | Discounted fulvestrant

Technologies total cost total QALY Inc. costs | Inc. QALYs ( VS,
comparator)

[Base case] OS: Weibull; PFS: generalised gamma
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
OS: generalised gamma; PFS: generalised gamma
Letrozole £27,237 2.543 £23,724 0.828 £28,665
Anastrozole £31,794 2.796 £19,167 0.574 £33,387
Tamoxifen £33,302 2.574 £17,659 0.796 £22,183
Fulvestrant £50,961 3.370 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; NMA, network meta-
analysis; OS, overall survival; PFS, progression-free survival; QALY, quality-adjusted life-year.

Table 99 presents scenario analyses when using alternative distributions for

extrapolating PFS. OS was modelled using the Weibull distribution; differences in

costs and outcomes relative to the base case are associated with different time pre-

and post-progression. The ICERs for fulvestrant versus each comparator range from
£22,402 to £35,340.
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Table 99: Results of scenario analysis exploring the use of alternative
parametric survival models for PFS estimated using the fixed effects NMA ‘all
shapes’ model

ICER
. Discounted | Discounted fulvestrant
Technologies total cost total QALY Inc. costs | Inc. QALYs ( VS,
comparator)
[Base case] PFS: generalised gamma; OS: Weibull
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
PFS: Weibull; OS: Weibull
Letrozole £27,011 2.439 £21,856 0.767 £28,512
Anastrozole £31,069 2.669 £17,799 0.537 £33,140
Tamoxifen £31,802 2.469 £17,066 0.736 £23,174
Fulvestrant £48,867 3.206 - - -
PFS: Gompertz; OS: Weibull
Letrozole £26,090 2.445 £22,702 0.751 £30,219
Anastrozole £31,054 2.668 £17,739 0.529 £33,563
Tamoxifen £31,082 2.473 £17,711 0.723 £24,489
Fulvestrant £48,793 3.196 - - -
PFS: log-logistic; OS: Weibull
Letrozole £25,763 2.541 £24.644 0.782 £31,512
Anastrozole £29,170 2.722 £21,237 0.601 £35,340
Tamoxifen £31,263 2.482 £19,145 0.841 £22,772
Fulvestrant £50,407 3.323 - - -
PFES: lognormal; OS: Weibull
Letrozole £25,132 2.507 £24.638 0.768 £32,091
Anastrozole £29,684 2.685 £20,086 0.589 £34,086
Tamoxifen £31,770 2.471 £18,001 0.804 £22,402
Fulvestrant £49,770 3.274 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; NMA, network meta-
analysis; OS, overall survival; PFS, progression-free survival; QALY, quality-adjusted life-year.

As mentioned in section 4.10.1, the assumption of a proportional treatment effect
(proportional hazards/ proportional acceleration factor) was judged to be
unreasonable across the trials included in the NMA, based on a visual inspection of
the log-cumulative hazard plots. For completeness, a side-by-side comparison of the
scenarios presented in Table 99 using the ‘all shapes’ and ‘no shape arm’ models
are presented in Table 100. As mentioned in section 4.10.1, the generalised gamma
distribution was not included in the ‘no shape arm’ models; therefore, given this
exclusion, and in conjunction with visual inspection of the extrapolated survival

curves (see Figure 60; Appendix D) and comparison with expert clinical opinion, it
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was judged that plausible extrapolations of OS were limited to the Weibull

distribution.

Table 100: Results of scenario analysis exploring the use of parametric
survival models for OS and PFS estimated using the fixed effects NMA ‘no

shapes arm’ model

Technologies ICER (fulvestrant vs. comparator)

‘All shapes’ ‘No shape arm’ | Difference
[Base case] PFS: generalised gamma; OS: Weibull
Letrozole £30,025 £30,025 -
Anastrozole £34,179 £34,179 -
Tamoxifen £22,655 £22,655 -
Fulvestrant - - -
PFS: Weibull; OS: Weibull
Letrozole £28,512 £37,308 £8,796
Anastrozole £33,140 £33,757 £617
Tamoxifen £23,174 £25,135 £1,961
Fulvestrant - - -
PFS: Gompertz; OS: Weibull
Letrozole £30,219 £36,246 £6,027
Anastrozole £33,563 £33,720 £157
Tamoxifen £24 489 £25,291 £802
Fulvestrant - - -
PFS: Log-logistic; OS: Weibull
Letrozole £31,512 £46,164 £14,652
Anastrozole £35,340 £39,748 £4.408
Tamoxifen £22,772 £29,106 £6,334
Fulvestrant - - -
PFS: Lognormal; OS: Weibull
Letrozole £32,091 £45,286 £13,195
Anastrozole £34,086 £38,784 £4,698
Tamoxifen £22,402 £29,367 £6,965
Fulvestrant - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; NMA, network meta-
analysis; OS, overall survival; PFS, progression-free survival, QALY, quality-adjusted life-year.

Results of the comparison between ‘all shapes’ and ‘no shape arm’ models show

that the ICERs for fulvestrant versus each of the comparators increase to various

degrees. The largest impact is seen in the comparison between fulvestrant and

letrozole. Visual inspection of the projected OS curves (see Figure 60; Appendix D)

shows that the OS curves for letrozole and anastrozole are more comparable under

the assumption of fixed shapes; however as noted previously the ‘no shape arm’

models provide a poor representation of the crossing curves observed in the PO25

trial (see Figure 64; Appendix D).
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Given the widely held clinical belief that anastrozole and letrozole have equivalent
efficacy, a subsequent scenario was run to this effect. This was achieved by using
the anastrozole PFS and OS curves estimated using the ‘no shape arm’ models for
letrozole. The results of this scenario are presented in Table 101. The ICERs for
fulvestrant versus letrozole range from £33,151 to £35,342; the base case ICER is
£30,025.

Table 101: Results of scenario analysis exploring equal efficacy between Als
using the anastrozole parametric survival models, estimated using the fixed
effects NMA ‘all shapes’ model, for PFS and OS for letrozole

ICER
. Discounted | Discounted fulvestrant
Technologies total cost total QALY Inc. costs | Inc. QALYs ( VS,
comparator)
[Base case] PFS: generalised gamma; OS: Weibull
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
PFES: generalised gamma; OS: Weibull
Letrozole £30,259 2.676 £18,906 0.553 £34,188
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
PFS: Weibull; OS: Weibull
Letrozole £31,065 2.669 £17,802 0.537 £33,151
Anastrozole £31,069 2.669 £17,799 0.537 £33,140
Tamoxifen £31,802 2.469 £17,066 0.736 £23,174
Fulvestrant £48,867 3.206 - - -
PFS: Gompertz; OS: Weibull
Letrozole £31,050 2.668 £17,743 0.528 £33,575
Anastrozole £31,054 2.668 £17,739 0.529 £33,563
Tamoxifen £31,082 2.473 £17,711 0.723 £24 489
Fulvestrant £48,793 3.196 - - -
PFS: log-logistic; OS: Weibull
Letrozole £29,172 2.722 £21,235 0.601 £35,342
Anastrozole £29,170 2.722 £21,237 0.601 £35,340
Tamoxifen £31,263 2.482 £19,145 0.841 £22,772
Fulvestrant £50,407 3.323 - - -
PFS: lognormal; OS: Weibull
Letrozole £29,682 2.685 £20,088 0.589 £34,094
Anastrozole £29,684 2.685 £20,086 0.589 £34,086
Tamoxifen £31,770 2.471 £18,001 0.804 £22,402
Fulvestrant £49,770 3.274 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; NMA, network meta-
analysis; OS, overall survival; PFS, progression-free survival; QALY, quality-adjusted life-year.
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Table 102 presents the scenario analyses results that explore alternative utility
values. Use of the FALCON summary statistics, the FALCON study MMRM model
for the PF health state and the Lloyd model for the PD health state, or the Lloyd
model, results in an increase in the ICER for fulvestrant versus all comparators
ranging from £33 to £5,226. Use of the combination of the MMRM (1) model and
Lloyd (2006) mixed model resulted in the highest ICERs for fulvestrant versus the
Als - £35,251 (vs. anastrozole) and £34,597 (vs. letrozole).

Table 102: Results of scenario analyses exploring alternative utility values

ICER
. Discounted | Discounted fulvestrant
Technologies total cost total QALY Inc. costs | Inc. QALYs ( VS,
comparator)
[Base case] FALCON MMRM (1)
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34.179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
FALCON summary statistics
Letrozole £25,928 2.451 £23,237 0.773 £30,077
Anastrozole £30,261 2.672 £18,904 0.552 £34,232
Tamoxifen £31,941 2.465 £17,223 0.759 £22,688
Fulvestrant £49,165 3.224 - - -
FALCON study MMRM model (1) and Lloyd (2006)
Letrozole £25,928 2.129 £23,237 0.659 £35,251
Anastrozole £30,261 2.242 £18,904 0.546 £34,597
Tamoxifen £31,941 1.989 £17,223 0.800 £21,539
Fulvestrant £49,165 2.788 - - -
Lloyd (2006)
Letrozole £25,928 2.146 £23,237 0.665 £34,962
Anastrozole £30,261 2.261 £18,904 0.550 £34,362
Tamoxifen £31,941 2.006 £17,223 0.805 £21,404
Fulvestrant £49,165 2.811 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; MMRM, mixed models
with repeated measurements; OS, overall survival; PFS, progression-free survival; QALY, quality-
adjusted life-year.

Six scenarios exploring different time horizons are presented in Table 103. As the
time horizon increases, the incremental cost per QALY decreased as the benefits of
additional survival on fulvestrant (in terms of QALY's) are realised. Using a time
horizon of 35 years the ICERs are similar to the base case, which is expected as few

patients are still alive.
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Table 103: Results of scenario analyses exploring different time horizons

ICER
. Discounted | Discounted fulvestrant
Technologies total cost total QALY Inc. costs | Inc. QALYs ( Vs,
comparator)
[Base case] 30 years
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
5 years
Letrozole £22,985 2.229 £14,170 0.176 £80,702
Anastrozole £23,486 2.183 £13,669 0.221 £61,787
Tamoxifen £26,431 2.106 £10,723 0.298 £36,032
Fulvestrant £37,155 2.404 - - -
10 years
Letrozole £25,872 2.445 £20,854 0.616 £33,881
Anastrozole £29,372 2.612 £17,354 0.449 £38,637
Tamoxifen £31,456 2.438 £15,270 0.623 £24.,513
Fulvestrant £46,726 3.061 - - -
15 years
Letrozole £25,918 2.454 £22,836 0.744 £30,683
Anastrozole £30,191 2.670 £18,564 0.528 £35,139
Tamoxifen £31,919 2.467 £16,836 0.731 £23,044
Fulvestrant £48,754 3.198 - - -
20 years
Letrozole £25,926 2.455 £23,141 0.767 £30,176
Anastrozole £30,256 2.676 £18,810 0.546 £34,435
Tamoxifen £31,940 2.469 £17,126 0.753 £22.747
Fulvestrant £49,067 3.222 - - -
25 years
Letrozole £25,927 2.455 £23,210 0.772 £30,068
Anastrozole £30,261 2.676 £18,877 0.551 £34,255
Tamoxifen £31,941 2.469 £17,196 0.758 £22,681
Fulvestrant £49,137 3.227 - - -
35 years
Letrozole £25,928 2.455 £23,249 0.775 £30,006
Anastrozole £30,261 2.676 £18,916 0.554 £34,146
Tamoxifen £31,941 2.469 £17,236 0.761 £22.644
Fulvestrant £49177 3.230 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; OS, overall survival; PFS,
progression-free survival; QALY, quality-adjusted life-year.

Table 104 presents the results of the scenario using a 1.5% discount rate for both

costs and outcomes. The results were insensitive to changes in the discount rate:

this scenario decreased the base-case ICERSs for fulvestrant versus letrozole,

anastrozole and tamoxifen by £1,797, £1,953 and £929 per QALY, respectively.
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Table 104: Results of scenario analyses exploring the discount rate

ICER

. Discounted | Discounted fulvestrant

Technologies total cost total QALY Inc. costs | Inc. QALYs ( Vs,
comparator)

[Base case] 3.5% for both costs and outcomes
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
1.5% for both costs and outcomes
Letrozole £27,060 2.547 £25,215 0.893 £28,228
Anastrozole £32,069 2.813 £20,206 0.627 £32,227
Tamoxifen £33,569 2.579 £18,706 0.861 £21,725
Fulvestrant £52,275 3.440 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; OS, overall survival; PFS,
progression-free survival; QALY, quality-adjusted life-year.

Table 105 presents a scenario exploring the exclusion of AE costs and disutilities
from the model. The results are insensitive to the removal AE costs and disutilities:
the ICER for fulvestrant versus letrozole decreased by £136; the ICER for fulvestrant
versus anastrozole decreased by £115, and the ICER for fulvestrant versus

tamoxifen increased by £271.

Table 105: Results of scenario analyses exploring AEs

ICER

. Discounted | Discounted fulvestrant

Technologies total cost total QALY Inc. costs | Inc. QALYs ( VS,
comparator)

[Base case] inclusion of AE costs and disutilities
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
No AE costs and disutilities
Letrozole £25,916 2.456 £23,137 0.774 £29,889
Anastrozole £30,209 2.676 £18,844 0.553 £34,065
Tamoxifen £31,633 2.470 £17,420 0.760 £22,926
Fulvestrant £49,053 3.230 - - -

Abbreviations: AE, adverse event; ICER, incremental cost-effectiveness ratio; Inc., incremental; OS,
overall survival, PFS, progression-free survival; QALY, quality-adjusted life-year.

The results of the scenario exploring no administration costs for oral treatments self-
administered by the patient are presented in Table 106. This scenario increased the
base-case ICERs for fulvestrant versus letrozole, anastrozole and tamoxifen by
£1,048, £1,325 and £738 per QALY, respectively.
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Table 106: Results of scenario analysis exploring zero administration costs for
comparator (oral) treatments

ICER

. Discounted | Discounted fulvestrant

Technologies total cost total QALY Inc. costs | Inc. QALYs ( Vs,
comparator)

[Base case] administration costs included for all comparators
Letrozole £25,928 2.455 £23,237 0.774 £30,025
Anastrozole £30,261 2.676 £18,904 0.553 £34,179
Tamoxifen £31,941 2.469 £17,223 0.760 £22,655
Fulvestrant £49,165 3.229 - - -
Zero administration costs for comparator (oral) treatments
Letrozole £25117 2.455 £24,048 0.774 £31,073
Anastrozole £29,528 2.676 £19,637 0.553 £35,504
Tamoxifen £31,381 2.469 £17,784 0.760 £23,392
Fulvestrant £49,165 3.229 - - -

Abbreviations: ICER, incremental cost-effectiveness ratio; Inc., incremental; OS, overall survival; PFS,
progression-free survival; QALY, quality-adjusted life-year.

The results of the scenario including fulvestrant as a subsequent treatment option for

patients initiating treatment with fulvestrant (first line) and of the scenario excluding

subsequent treatment costs